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1. In t r o d u c t io n

The period leading up to the study repor ted here 

coincided wi th a t ime of  growing concern about the f u n c t 

ions of  educat ion f o r  pupi ls  who, in a ra p id ly -chang ing  

t ec hn o l o g i ca l  wor ld,  were dest ined fo r  new and very  

d i f f e r e n t  types of work and l e i s u r e .  Strong arguments were 

emerging in favour  of  a move away from the more t r a d i t i o n a l  

methods of  science teaching and examining,  and t h e i r  

r e l i a n c e  on f a c tu a l  knowledge, towards s t r a t e g i e s  which 

would make science more r e le v a n t  to the ' r e a l '  world 

outs ide  the classroom, place more r e s p o n s i b i l i t y  on pupi ls  

f o r  t h e i r  own learn ing and lay emphasis on the s k i l l s  

and 'processes '  of  science r a t h e r  than the memorizat ion of  

f a c t s .  Indeed,  i t  was on t h i s  set of  arguments t h a t  the  

proponents of the p r o j e c t  approach b u i l t  t h e i r  case.

In consider ing the case f o r  p r o j e c t  work in science  

teaching and examining,  t h i s  thes is  d i r e c t s  a t t e n t i o n  

towards the ' average'  pupi l  and explores the use of  p r o j e c t  

work w i t h in  the na t iona l  examinat ion scheme designed 

s p e c i f i c a l l y  f o r  such p u p i l s ,  namely the C e r t i f i c a t e  of  

Secondary Education ( C . S . E . ) .  In t h i s  f i r s t  chapte r ,  the  

development of the C.S .E .  is discussed a longside the growth 

of Mode I I I  examining and the subsequent expansion of  

p r o j e c t  work across a l l  areas of the school curr i cu lum.

Ear ly  views on the value and e f fe c t i v e n e s s  of  the p r o j e c t  

approach in a v a r i e t y  of  s e t t i n gs  ( i n c lu d in g  the new 16-plus  

examinat ion)  are also considered and i t  is aga ins t  t h i s  

educa t iona l  backcloth t h a t  the aims of the cu r re n t  enquiry  

are fo rmula ted .



1 . 1 .  The ' A v e r a g e '  C h i l d

I t  has been suggested t h a t  the most neglected pupi l  in 

the S ta te  educat ion system is the 'average c h i l d '

Wi th in the e x i s t i n g  comprehensive framework,  a good deal  

of t ime ,  energy and resources has, i t  is argued,  been spent  

on those pup i ls  promising high sc ho la s t ic  achievement and,  

at  the other  end of the sc a l e ,  c h i l d r e n  wi th l ea rn ing  

d i f f i c u l t i e s  have drawn due sympathy, but the 'average  

c h i l d ' ,  by s l o t t i n g  ne a t ly  in the middle ,  presents r e l a t 

i v e l y  few over t  problems and has, as a r e s u l t ,  r ece ived  

l i t t l e  d i r e c t  a t t e n t i o n .

A recent  study by the Na t iona l  C h i l d r e n ' s  Bureau 

(Steedman 1980) ,  which has analysed mathematics and reading  

t e s t s  of  s ix teen  year  olds at  comprehensive,  grammar and 

secondary modern schools in England,  a longside data from 

ques t ionna i res  and in te r v ie ws  wi th parents and te achers ,  

has l en t  some support to t h i s  view by suggest ing t h a t  the  

present  comprehensive schools are f a i l i n g  to ca te r  adequat

e ly  f o r  c h i l d r e n  of average a b i l i t y .  However, i f  one 

explores the h i s t o r i c a l  development of secondary educat ion  

and examinat ions in t h i s  country ,  one can see immediately  

t h a t  the neglec t  of  the average c h i l d  is not by any means 

a new phenomenon; i t  has i t s  roots in an educa t iona l  

system based on e l i t i s m ,  p r i v a t e  e n t e r p r i s e  and benevol 

ence, and governed by the u n i v e r s i t i e s  and p r o f ess ion a l  

bod ies .



1 . 2 .  The H i s t o r i c a l  P e r s p e c t i v e

When in 1902, the Education Act gave Local

A u t h o r i t i e s  power, under the Board of  Educat ion,

. . .  to supply or aid the supply of educat ion  
other  than e lementary ,  and to promote the  
general  c o - or d i na t io n  of  a l l  forms of  
educat ion . . .  (P a r t  I I ,  2 ( 1 ) )

and to e s t a b l i s h  a network of  new secondary schools ( l a t e r  

to be c a l l e d  grammar schoo ls) ,  they were forced to  accept  

an ex te r na l  examinat ion system a l ready in ex is tence  to  

equip pup i ls  f o r  en t ry  in to  the u n i v e r s i t i e s  and the pro

fe ss i on s .  In one sense, these examinat ions were va luab le  

in t h a t  they enabled the new schools to compete aga ins t  the  

longer  es tab l i s he d  grammar and publ ic  schools,  but in 

another sense they were a ser ious c o n s t r a i n t .  The pressure  

of the examinat ions prevented schools from prov id ing a good 

general  educat ion because i t  was in t h e i r  i n t e r e s t s  to  

prepare pupi ls  f o r  the examinat ions which covered only a 

r e l a t i v e l y  narrow range of su b jec ts .  As a r e s u l t ,

'cramming' became popular  and important  areas of the  

curr icu lum not covered by the examinat ion were neg lected.  

The d e l e t e r i o u s  e f f e c t s  of t h i s  system on the general  

educat ion of the average c h i l d  were soon recognised  

al though i t  was 1917 before the much discussed t w o - t i e r  

examinat ion scheme, the School C e r t i f i c a t e  and the Higher  

School C e r t i f i c a t e ,  was f i n a l l y  i n s t i t u t e d  by the Board 

of Educat ion.

The School C e r t i f i c a t e  was designed f o r  s ix teen  year  

olds to conclude a course of general  educa t ion ,  and to gain  

c e r t i f i c a t i o n  a pupi l  had to pass in f i v e  subjects  wi th at



l e a s t  one from each of the th ree  subject  groups:

C la s s i c s ,  Modern Languages, and Science and Mathemat ics^^) .

The Higher School C e r t i f i c a t e  was introduced f o r  e ighteen

year  olds who, a f t e r  s p e c i a l i z i n g ,  had reached a s p e c i f i e d

standard in the three  groups.  The u n i v e r s i t i e s  remained

the custodians of  the system and al though i t  c l e a r l y

catered p r i m a r i l y  f o r  the above average p u p i l ,  i t  was

almost twenty years before the system f e l l  i n to  ser ious

d i s repute  wi th the p u b l i c a t i o n  of  the Spens Report in 1938

and the Norwood Report f i v e  years l a t e r .

In 1926, the Hadow Committee,  r ep o r t in g  on 'The

Education of  the Ad o le sc en t ' ,  advocated a complete break

in pr imary and secondary educat ion at  the age of  e leven ,

and prepared a c h a r te r  f o r  a d i f f e r e n t  type of  modern

secondary school t h a t  was meant n e i t h e r  to emulate nor be

i n f e r i o r  to the grammar school .  I t  was proposed t h a t  a l l

c h i l d r e n  should be:

Transplanted to new ground, and set  in a new 
envi ronment ,  which should be ad jus ted ,  as f a r  as 
p o ss ib le ,  to the i n t e r e s t s  and a b i l i t i e s  of  each 
range and v a r i e t y  . . .  (Hadow Report ,  p . x i x ) .

and i t  was the hope t h a t  the study of subjects  such as

Eng l ish ,  modern languages,  h i s t o r y ,  geography,  mathematics

and science would be:

. . .  r e l a t e d  more c l o s e ly  to the l i v i n g  t e x t u r e  of  
i n d u s t r i a l  or commercial  or r u r a l  l i f e  
designed to s t im u la te  i n t e r e s t  in boys and g i r l s  
who are beginning to th in k  of  the coming years  
and a ca reer  in l i f e ,  and are l i k e l y  to  f e e l  
the l i v e l i e s t  quickening of  the mind when they  
see the bear ing of t h e i r  studies on t h a t  ca reer  
( i b i d ,  p . x x ) .

The two types of  secondary school proposed by the Committee 

were never i n s t i t u t e d  but the re por t  did br ing a new look  

to educat ion and set  a precedent  which,  in conjunc t ion



with the Spens Report ,  was made s t a t u t o r y  in the 1944 

Education Act .

The Spens Report (1938)  examined the secondary school  

curr icu lum ‘ wi th specia l  re fe rence  to  grammar schools and 

t e c h n ic a l  high sc hoo ls ' .  I t  was harshly  c r i t i c a l  of  the  

School C e r t i f i c a t e  examinat ion system, ma in ta in ing  t h a t  i t  

severe ly  cramped c u r r i c u l a r  freedom by s t rengthen ing  and 

i n t e n s i f y i n g  the tendency towards u n i f o r m i t y .  The schools,  

i t  was argued,  were cont inuing to teach the t r a d i t i o n a l  

narrow cur r icu lum with which they were f a m i l i a r  and which,  

in t u r n ,  was accepted by the users ( the  employers and 

pro f ess iona l  bodies)  even though i t  o f ten  had l i t t l e  bear 

ing on t h e i r  re a l  requi rements .  The Committee reported:

. . .  We cannot avoid the conclusion t h a t  the  
requirements of the examinat ion have put a heavy 
premium on c e r t a i n  subjects  to the de t r iment  of  
ot he rs ,  and have compelled schools,  in the  
i n t e r e s t  of  pupi ls  d e s i r in g  to obta in the  
C e r t i f i c a t e ,  to teach c e r t a i n  subjects  to a l l  
pupi ls  throughout  t h e i r  course,  even when they  
might be d e r iv in g  g r e a te r  b e n e f i t  from tak ing  
a l t e r n a t i v e  subjects or from tak ing  fewer  
subjects  to a higher  l e v e l .  (Spens Report ,
Chap. V I I ,  3)

and i t  was t h e i r  b e l i e f  t h a t :

. . .  the demands of the examina t ion ,  as at  
present  c o n s t i t u t e d ,  the r ig o u r  of the prepa
r a t i o n  f o r  i t  and the importance at tached to 
the c e r t i f i c a t e  by employers are such, taken in 
co n ju nc t ion ,  as of ten to cause o v e r s t r a i n  and 
excessive anx ie ty  even when ch i ld r en  are  
r e c e iv in g  the wisest  guidance a t  school .
( i b i d .  Chap. Vi i , 4)

Hence, i t  was as a r e s u l t  of  the Spens Report  t h a t  a wide

spread demand f o r  educat ional  reform at  a l l  l ev e l s  

emerged.

In 1943, the Norwood Report publ ished by the Secondary 

School Examinat ions Counci 1^^) ( S . S . E . C . )  supported the



Spens Report in i t s  condemnation of  the e x i s t i n g  examina

t i o n  system. I t  recommended the end of  the School  

C e r t i f i c a t e  (conducted by the u n i v e r s i t i e s )  and the  

i n t r o d u c t i o n  of  Examining Boards, ass is ted  by panels of  

t e ach er s ,  to conduct subject  examinat ions as an in te r im  

step towards i n t e r n a l  examinat ions run by the schools 

themselves.  I t  proposed four  q u i t e  r a d i c a l  concepts  

which,  in r e t r o s p e c t ,  are e s p e c i a l l y  r e l e v a n t  to the  

educat ion of  the average c h i l d ,  and the demand f o r  

' e f f e c t i v e  teacher  c o n t r o l '  of  the sy l l abus  and examina t ion ,  

which was only f i n a l l y  met wi th the in t r o d u c t io n  of  the  

C e r t i f i c a t e  of Secondary Education ( C . S . E . )  some twenty  

years l a t e r .  The Norwood Report made the f o l lo w i n g  

pro p os a l s :

i . To provide every s c h o o l - l e a v e r  wi th  a comp
rehensive  re p o r t  conta in ing  the f u l l e s t  p o s i t i v e  
i n format ion  about h i s / h e r  a b i l i t i e s ,  in a l l  
aspects of school l i f e .

i i .  For in d iv id u a l  schools to ca r r y  out system
a t i c  i n t e r n a l  examinat ions to s u i t  p a r t i c u l a r  
pupi ls  and t h e i r  courses.

i i i .  For the M i n i s t r y  and the L . E . A . ' s  to prompt 
exper iments and studies in the conduct and assess
ment of i n t e r n a l  examinat ions.

i V . To organise assoc ia t ions of  teachers to set  
and mark papers and f o r  them to be assessed by 
ex te r n a l  assessors.

No immediate ac t ion  was taken on these proposals but  

with the in t r o d u c t i o n  of the t r i p a r t i t e  system (grammar,  

t e ch n ic a l  and secondary modern schools)  f o l l o w i n g  the 1944 

Education Act ,  i t  soon became c l e a r  t h a t  the new secondary 

modern schools would make use of the School C e r t i f i c a t e  

examinat ion despi te  i t s  ina pp ro pr ia te ne s s ,  and th a t  

changes would have to be made.



In 1946, the M i n i s t e r  of  Education reformed the

S .S .E .C .  to ensure t h a t  i t  no longer held in t e r e s t e d  

p a r t i e s ,  namely the r e pr es en t a t i v es  of  the School  

C e r t i f i c a t e  examining boards.  A year  l a t e r  the new 

Counci l  produced i t s  f i r s t  re po r t  recommending the i n t r o 

duct ion of  a s in g le  examinat ion,  the General  C e r t i f i c a t e  

of Education ( the  G . C . E . ) ,  taken at  two l e v e l s  to replace  

the School and Higher School C e r t i f i c a t e .  The proposed 

G.C.E.  would be fundamental ly  d i f f e r e n t  from the School  

C e r t i f i c a t e  scheme in t h a t  i t  would be a s i n g l e - s u b j e c t  

examinat ion wi th  no r e s t r i c t i o n s  on the sub jec ts  t h a t  

could be taken or the e n t r i e s .  I t  was proposed t h a t  the  

standard of  a pass at  G.C.E.  Ordinary l ev e l  should be 

approximate ly  eq u i v a l en t  to a c r e d i t  in the School  

C e r t i f i c a t e  examinat ion .

The General  C e r t i f i c a t e  of  Education was int roduced  

in 1951 al though in several  respects i t  f a i l e d  to f u l f i l  

i t s  aims from the s t a r t .  The grammar schools began adapt 

ing the scheme, making the new examinat ion almost i d e n t i c a l  

to the old one. The u n i v e r s i t i e s  c o n t r ib u t e d  to t h i s  by 

sp ec i fy i ng  entrance requirements in terms of  groups of  

subjects  and minimum q u a l i f i c a t i o n s .  In a d d i t i o n ,  the  

iminimum age f o r  en ter ing  the G.C.E.  had been set  at  s ix teen  

years but a f t e r  a good deal of  n e g o t i a t io n  on the pa r t  of  

the grammar schools,  a clause was passed so t h a t  the  

rminimum age of  ent ry  became p r a c t i c a l l y  meaningless.  As 

.a consequence, pupi ls  were being entered en masse f o r  the  

( 0 - l ev e l  as e a r l y  as poss ib le .

The G.C.E.  0 - l e v e l  was designed f o r  the top 20% of the  

a b i l i t y  range ( i . e .  f o r  those pupi ls  at  the s e l e c t i v e
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schools)  but the secondary modern schools could not f a i l  

to be i n t e r e s t e d .  The advantages of  s i n g l e - s u b j e c t  ind 

iv i d u a l  e n t r i e s  were qu ick ly  r e a l i s e d  and t h i s ,  combined 

with post -war  demands f o r  educa t iona l  q u a l i f i c a t i o n s ,  

meant t h a t  increas ing numbers of  candidates were being 

entered f o r  G.C.E.  0 - l e v e l  outs ide  the s e l e c t i v e  schools 

f o r  which i t  was designed.  There was also a t  t h a t  t ime a 

cons iderab le  increase in the number of e x te r n a l  examina

t i o n s  o ther  than the G.C.E.  in opera t ion and both these  

issues were a cause of  concern.  The Cent ra l  Advisory  

Counci l  f o r  Education was consu l ted ,  and in July 1958 a 

spec ia l  sub-committee of  the S . S .E .C .  was formed to study 

secondary school examinat ions o ther  than the G.C.E.

The Crowther Report was produced in December 1959 and 

repor ted  in favour  of  ex t e r na l  examinat ions organised on 

a re g iona l  or loca l  basis and of  formal  assessments by the  

schools.  Seven months l a t e r ,  the sub-committee chai red  

by Robert  Beloe made i t s  r e p o r t .

R e i t e r a t i n g  many of  the arguments put forward by the  

Norwood Committee some seventeen years e a r l i e r ,  the Beloe 

Report  (1960)  is acknowledged as a landmark in educat ional  

development by ( i )  recommending t h a t  new e x te r n a l  

examinat ions aimed at  pupi ls  below G.C.E.  0 - l e v e l  a b i l i t y  

could make a va luable  c o n t r i b u t i o n  to  the educa t iona l  

process,  ( i i )  emphasising the importance of  the teacher  

in the co nt ro l  of  those examinat ions,  and ( i i i )  s t ress ing  

the need f o r  research and development p rov is i on  to enable  

teachers  to improve t h e i r  assessment and examining s k i l l s .



In cons ider ing the new examinat ions,  the Beloe 

also s p e c i f i e d  c e r t a i n  c r i t e r i a  t h a t  would have to be 

f u l f i l l e d  i f  the examinat ions were to be successful  an'l 

u s e f u l .  The f o l l o w i n g  recommendations were drawn up:

i .  The examinat ions should be a p pr op r ia te  f o r  pupi ls   ̂

the end of  the f i f t h  year  of  a secondary educat ion  

co ur se .

i i .  They should be aimed at  the 20% below the G.C.E.  

0 - l e v e l  and ye t  permit  those up to 40% below the  

l e v e l  to at tempt  them ( i . e .  the examinat ions shouf^  

ca te r  f o r  those pupi ls  w i t h in  the 40th to 80th  

p e r c e n t i l e  range ) .

i i i .  They should be s p e c i a l l y  designed to f u l f i l l  the  

needs and i n t e r e s t s  of  the candidates in the a b i l i ^ /  

range s t a t e d ,  and not simply be a d i l u t e d  or lower 

vers ion of  G.C.E.  0 - l e v e l .

i V . The examinat ions should adopt a d i f f e r e n t  approach 

prov ide f o r  p r a c t i c a l  work wherever p o ss ib le ,  and 

aim to encourage candidates to show ' invo lvement '  

in t h e i r  sub je c ts .  C re d i t  should be given f o r  

f reshness of approach,  i n t e l l i g e n c e  and a b i l i t y  I/' 

w r i t e  good Eng l ish ,  as wel l  as f o r  remembered f a c t ' '  

and textbook l e a r n i n g .

V .  The examinat ions should be arranged on a s ing le  

subjec t  not group bas is ,  wi th the m a j o r i t y  of  

en t r an ts  a t t a i n i n g  four  or more su b j e c t s .

V i . They should be l a r g e l y  under the co nt r o l  of  the 

t eachers serving in the schools,  t h e i r  task being 

overseen by the Regional  Examining Bodies.
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I t  was these recommendations t h a t  formed the basis f o r  

the  s e t t i n g  up of the C e r t i f i c a t e  of  Secondary Education  

( C . S . E . )  examinat ions over the f i v e  years t h a t  fo l lo we d .

1 . 3 .  The C e r t i f i c a t e  of Secondary Education

The C .S .E .  became oper a t ion a l  in 1965 and i t s  emergence 

was important  f o r  several  reasons.

I t  was the f i r s t  na t io na l  scheme designed s p e c i f i c a l l y  

to c a te r  f o r  the m a j o r i t y  ( i . e .  the ' a v e r a g e ' )  of  secondary 

p u p i l s .  P r i o r  to t h i s ,  publ ic  examinat ions had been aimed 

mainly at  the grammar schools f o r  those seeking en t ry  to  

u n i v e r s i t y  or profess ional  l i f e .  The C .S .E .  moved away 

from t h i s ;  i t  sought to examine a wider  range of  a b i l i t y  

than had ever  been examined be fore .

In 1963, the Standing Committee of the S . S . E . C .  

proposed t h a t  the performance of pupi ls  in C .S .E .  examina

t i on s  should be graded on a f i v e - p o i n t  scale  w i th  re fe rence  

grades 1 and 4 def ined thus^^) ;

Grade 1 - This grade r e f l e c t s  the ov er laps ,  in terms of  

the c a l i b r e  of the candidates ,  between those  

ente r ing  a C.S .E .  examinat ion and those e n t e r 

ing a G.C.E.  examinat ion.  An award of  Grade 1 

i n d ica tes  t h a t  the cand ida tes ,  had they

fo l lowed a G.C.E.  course,  could have reasonably
( 5 )expected to gain a pass at  Ordinary l ev e l  .
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Grade 4 - This grade r e f l e c t s  the standard of  perform

ance to be expected from a s ix teen  year  old  

of average a b i l i t y  in the s u b je c t ,  having 

appl ied h imsel f  to an ap pr op r ia te  course of  

study wi th regard to his age, a p t i t u d e  and 

a b i l i t y ( G ) .

By d e f i n in g  the scope of  the examinat ion in terms of  a 

band of  a b i l i t y  r a th e r  than an expected standard of pe r form

ance,  i t  was hoped th a t  the teachers would teach according  

to t h e i r  own ' c o l l e c t i v e  judgement'  of  'average '  and not  

according to some pre -d e f ine d  standard which may have been 

set  too high or too low. This system of  grading was adopted 

and is s t i l l  in use today.

1 . 3 . 1 .  Modes of Examining

The C.S.E .  was also important  in being the f i r s t  system 

to put in to  p r a c t i c e  the r a d ic a l  p r i n c i p l e  of ' e f f e c t i v e  

t eacher  c o n t r o l '  of  the sy l labus and examinat ions,  a 

concept t h a t  was f i r s t  introduced in the Norwood Report some 

twenty years e a r l i e r .  I t  made p rov is i on  f o r  th re e  d i s t i n c t  

modes of  examiningf^)  a f a c i l i t y  which r a p i d l y  gained supp

o r t  fo l l o w i n g  the r a i s i n g  of  the school l eaving age to  

s ix teen  in 1973^^) ,  and which cont inues to be a much valued  

aspect  of  the C.S.E.
/ 9 )

In Mode 1 examinat ions,  the examining board'  ’  de f ines  

the sy l l abus and examinat ion scheme; under Mode I I  the  

school ( o r ,  in some regions ,  a group of  schools)  compiles
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i t s  own sy l l abus  on which the board then examines candid

a t e s ,  wh i le  under Mode I I I  the school (or  group) compiles  

the sy l l abus and devises the assessment,  the standards and 

conduct of  which are overseen by the board through i t s  

moderat ion procedures.

Over the years,  a number of adaptat ions  have been made 

to these o r i g i n a l  schemes and as a r e s u l t  the absolute  

d i s t i n c t i o n  between the th ree  modes does not e x i s t  to 

anything l i k e  the ex ten t  f i r s t  envisaged.  For instance ,  

w i t h i n  the Mode 1 framework there  has been a growing te nd 

ency to inc lude an element of teacher  assessment of some 

aspect  of  the pu p i l s '  work undertaken during the course.  

S i m i l a r l y ,  a v a r i a t i o n  has emerged in the form of  'mixed 

mode' examinat ions where a school takes pa r t  of  the Mode 1 

examinat ion whi le  making i t s  own assessment,  under modera

t i o n ,  of  o ther  aspects of the p u p i l s '  work. However,  

de sp i te  these m o d i f i c a t i o n s ,  the major aims of  the C .S .E .  

have remained i n t a c t .  By extending the r o le  of the 

t eacher  and using h i s / h e r  e x p e r t i s e  in the assessment of  

course work,  p r a c t i c a l  work, p r o j ec ts  and the l i k e ,  the  

examinat ion has aimed to provide a more complete p i c tu r e  

of pupi l  a t ta inment  in a l l  areas of  school work. Moreover,  

by p lac ing increased r e s p o n s i b i l i t y  on schools ' t o  decide  

which of  the a v a i l a b l e  f a c i l i t i e s  w i l l  best  meet the needs 

of t h e i r  p u p i l s ' ^ ^ ^ ) ,  i t  has been the hope t h a t  the examina

t i o n  w i l l  serve to ' r e f l e c t  and not i n h i b i t  the o r i g i n a l i t y  

of the work being done in the school s ' ^ ^ ^ .

Although i t  has long been accepted t h a t  an examinat ion  

should not d i c t a t e  the subject  mat te r  of  the sy l labus nor  

how i t  is taught  w i th in  the schools^^^) ,  i t  was not u n t i l
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the in t r o d u c t i o n  of the C .S .E .  t h a t  any rea l  progress was 

made in reducing the damaging backwash e f f e c t s  of examina

t i o n s .  By the p r i n c i p l e  of  t eacher  cont ro l  (brought  about  

by the es tab l ishment  of reg iona l  examinat ions boards func 

t i o n i n g  through subject  panels and sub-committees wi th  

t eachers in the m a jo r i t y )  and the p rov is ion  of  a l t e r n a t i v e  

modes of  examining (Mode I I ,  Mode I I I  and mixed-mode) the  

C .S .E .  increased the range of  c u r r i c u l a r  opt ions open to 

t eachers and went some way towards ensur ing t h a t  what was 

examined was what they ( the  teachers )  a c t u a l l y  wanted to  

t each .  I t  urged them to become more responsive to the  

needs of  t h e i r  pupi ls  and, in t h i s  l i g h t ,  to consider  

c r i t i c a l l y  the content  and methodology of t h e i r  courses,  

and t h e i r  assessment s t r a t e g i e s .

The C .S .E .  t h e r e f o r e  marks the tu rn ing  point  in the  

h i s t o r y  of  examinat ions in t h i s  country ;  i t  moved the  

balance of  power away from the u n i v e r s i t i e s  and examining 

boards towards the teacher  in the classroom, and as a 

consequence, i t  promised a b e t t e r  deal  fo r  average pu p i ls :  

the chance of  c e r t i f i c a t i o n  on an examinat ion t h a t  was 

more r e l e v a n t  to t h e i r  rea l  needs, i n t e r e s t s  and a p t i t u d e s .

When the C.S.E.  was f i r s t  i n s t i t u t e d  there  was only  

very l i m i t e d  exper ience of examining pupi ls  of  t h i s  age 

and a b i l i t y  range but now, as a r e s u l t  of  research and 

development through the teacher  in the classroom, ther e  

e x i s t s  a weal th of e x p e r t i s e  among teaching s t a f f  and 

board o f f i c i a l s  and a wide v a r i e t y  of  proven examining 

t e c h n i q u e s ^ ^ ^ . C .S .E .  courses have become more imag ina t ive  

and less academic; some have developed an i n t e r d i s c i p l i n a r y  

approach ( e . g .  In teg ra t ed  Science,  Environmental  Stud ies ;
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M a t e r i a l s  Chemistry)  others have become voca t ional  ( e . g .  

Audio Typing,  Accounts,  O f f i c e  P r a c t i c e ) .  Hence, i t  is 

now g e n e r a l l y  agreed t h a t  the examinat ion board / teacher  

pa r t n e r s h ip  has paid o f f ;  i t  has led to improvements in 

course design and assessment procedures and has re su l ted  

in a r i c h e r  l ea rn ing  exper ience f o r  many pu p i l s ^^ ^ ) .

1 . 3 . 2 .  Mode I I I  Work

A l l  C .S .E .  boards have examined under a l l  modes since  

1965 and now, fo l lo w i ng  the pioneer  work c a r r i e d  out in 

the C .S .E .  f i e l d ,  many G.C.E.  boards fe a t u r e  d i f f e r e n t  

modes of  examining and include an element of  t eacher  assess 

ment at  both 0-  and A - l e v e l .

Mode I I I  work, in p a r t i c u l a r ,  has expanded across the
( 1 5 )secondary school cur r i cu lum'  . I t  c a r r i e s  a number of  

d i s t i n c t  advantages,  the most important  being th a t  of  f l e x 

i b i l i t y .  Mode I I I  courses are e s p e c i a l l y  va luable  in th a t  

they can be ta i l o r -m a d e  to meet the needs of  p a r t i c u l a r  

groups of  p u p i l s ,  wi th respect  to subject  content ,  teaching  

methods and assessment techn iques.  Through the Mode I I I  

scheme, courses can be developed t h a t  help to r e l a t e  school  

work to the rea l  l i f e  of  the pupi ls  and by making school  

study more r e l e v a n t .  Mode 111 courses can increase i n t e r e s t  

and m o t iv a t io n ,  and improve behaviour  and d i s c i p l i n e .  I t  

fo l lows  t h a t  such improvements help to make the teacher's 

job more rewarding too.

Mode I I I  schemes are also usefu l  in the handl ing of  

m i x e d - a b i 1 i t y  classes composed of  pupi ls  dest ined f o r
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d i f f e r e n t  examinations (n o tab ly  G.C.E.  and C . S . E . ) .  In 

these s i t u a t i o n s ,  a C.S.E.  Mode I I I  sy l l abus  can be

const ructed  th a t  is compat ible wi th the G.C.E.  course

w h i l s t  t ak ing  f u l l  advantage of e x i s t i n g  resources and 

f a c i l i t i e s  ( e . g .  where N u f f i e l d  Science 0 - l e v e l  courses 

have been o f f e r e d .  Mode I I I  schemes based on N u f f i e l d  

Science have, in many cases,  s a t i s f a c t o r i l y  f u l f i l l e d  the  

r e q u i r e m e n t s ) ^ . Hence, a C.S.E.  sy l labus can be designed

so t h a t  a t eacher  is able to  pursue a common course but

s t i l l  en te r  pupi ls  f o r  the examinat ion most ap pro pr ia te  to  

t h e i r  a b i l i t y  l e v e l .  In p r a c t i c e ,  t h i s  has the added 

advantage of  a l lowing teachers to delay decis ions about  

G . C . E . / C . S . E .  e n t r i e s  u n t i l  the l a s t  poss ib le  t ime and,  

under c e r t a i n  c i rcumstances,  i t  gives them the opt ion of  

d o u b l e - e n t r y .

Thus, i t  can be seen t h a t  the in t r o d u c t i o n  of  the  

C.S .E .  and, more e s p e c i a l l y ,  the Mode 111 examinat ion has 

given teachers unprecedented freedom in t h e i r  choice of  

course m a t e r i a l ,  teaching s t r a t e g i e s  and assessment  

procedures.  Moreover,  as doubts have surfaced t h a t  whol ly  

ex te r n a l  examinat ions might f a i l  to tap important  areas  

of pupi l  a t ta i nm en t ,  arguments support ing the use of  

teacher  assessments have grown in s t re ng th .

1 .4 .  The Pro jec t  Approach

In at tempts to complete the p i c t u r e  of  pupi l  a t t a i n 

ment,  a wide v a r i e t y  of approaches have emerged so t h a t  a l l  

kinds of  school (and out of  school)  work are now included  

in the assessment of  pupi ls  f o r  examinat ion purposes.  One 

approach t h a t  has increased in p o p u l a r i t y  across a l l  areas
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of  the school curr iculum is pupi l  p r o j e c t  work^^^) ,  and i t  

is the use of p r o j e c t  work as a t e a c h i n g / l e a r n i n g  s t ra tegy  

and as an assessment procedure in the context  of  C.S.E.  

science examinat ions t h a t  forms the basis of the research  

documented here.

Although the p r o j e c t  approach i t s e l f  was not new, the  

Mode 111 examinat ion a longside the in f l ue nce  of  0 - l e v e l  

N u f f i e l d  Science gave i t  renewed impetus so t h a t  from 1965 

to the present  day more and more examinat ion courses have 

incorpora ted  some type of  p r o j e c t  work in t h e i r  syl labuses  

as pa r t  of  a t eacher  assessment scheme.

P r o je c t  work has over the years acquired a wide range 

of  i n t e r p r e t a t i o n s  and i t s  format  has as a consequence 

va r i e d  g r e a t l y  from course to course.  Pupi l  age, a b i l i t y  

and a t t i t u d e  have c l e a r l y  set  c e r t a i n  l i m i t s  as to what 

kind of p r o j e c t  approach can be most suc ce ss fu l l y  implemen

t e d .  However, despi te  these v a r i a t i o n s ,  a review of e a r l i e r  

studies  revea ls  c e r t a i n  key f e a tu re s  which help to c h a r a c t 

e r i z e  the d i f f e r e n t  types of  p r o j e c t  approach.

A l l  p ro j ec t s  re qu i re  pupi ls  to use t h e i r  i n i t i a t i v e  and 

to assume some degree of  personal  r e s p o n s i b i l i t y  f o r  t h e i r  

own work. Wilmut (1971)  has acknowledged t h i s  in his own 

d e f i n i t i o n  of p r o j e c t  work in N u f f i e l d  A - le v e l  Physical  

Science :

A p r o j e c t  is a piece of  work organised p r i n c i p a l l y  
on the i n i t i a t i v e  of  a p u p i l ,  i nvo l v i ng  a substan
t i a l  element of personal  en qu i ry ,  and the s t r u c t u r 
ing of  ideas and/or  exper iments in order  to pursue 
the enquiry to a lo g i c a l  co nc l us ion . (Wi lmut  1971, p . 7)

Deere ( in  Macintosh 1978) in a discussion of  the assess

ment of p r o j e c t  work has i d e n t i f i e d  s i m i l a r  elements:
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( P r o j e c t  work) . . .  a t e a c h i n g / 1 e a r n ing a c t i v i t y  
which requi res  the student  to determine one or more 
of the fo l l o w i n g ,  his s t r a t e g y ,  his resources,  
his t a r g e t ;  which presents a task which is not  
a r t i f i c i a l l y  compartmented nor i d e a l i z e d ;  which 
al lows a range of  so lu t ions  r a t h e r  than a unique
answer. __  (Deere in 'Techniques and Problems of
Assessment'  e d i t ,  by H.G. Macintosh 1978)

Several  w r i t e r s  have st ressed the importance of  problem

so lv ing  in t h e i r  d e f i n i t i o n s  of p r o j e c t  work. Browning

( 1 9 6 7 ) ,  f o r  instance ,  has ind ic a t ed  t h a t .

In i t s  widest  context  i t  ( p r o j e c t  work) consists  of  
the p r es enta t ion  of  a problem, t h e o r e t i c a l  or p r ac 
t i c a l ,  which is new to the student  and which 
requ i res  a measure of thought  and care to  f in d  the  
s o l u t i o n .  (Browning 1967, p . 68)

Others,  w h i l s t  accept ing the r o le  of  p rob lem-so lv ing,

have emphasised the p r a c t i c a l  aspects of p r o j e c t  work.  For

example,  the Nat iona l  Examinations Board in Superv isory

Studies ( N . E . B . S . S . ) ( ^ ^ )  have drawn up the fo l l o w i n g  aims:

I t  w i l l  be an i n v e s t i g a t i o n  of a problem or 
s i t u a t i o n  and involve  c o l l e c t i n g  appropr ia te  
i n format ion  fo l lowed by i t s  analys is  in order  to  
a r r i v e  at  lo g i c a l  conclusions and make s u i t a b l e  
recommendations . . .  The p r i n c i p l e  purposes of  
the p r o j e c t  are to provide the student  wi th  
p r a c t i c a l  exper ience in problem i d e n t i f i c a t i o n  
and s o l u t i o n ,  toge th er  wi th an oppor tun i ty  to  
apply the knowledge he has gained from the  
s p e c i a l i s t  t u t o r s .  ( N .E .B .S .S .  'Notes f o r  
Guidance on P r o je c ts '  1981)

Harper (1972)  in a discussion paper on p r o j e c t  work at  

degree l e v e l  has set out the aims of  p r o j e c t  work in terms 

of the i n t e l l e c t u a l  phases of science to be exper ienced by 

the s tudent :  d e f in in g  a problem, reviewing the l i t e r a t u r e ,

prepar ing the m a t e r i a l ,  s e le c t in g  appr op r ia t e  techn iques,  

analys ing the data ,  p resent ing  the data and discussing the  

r e s u l t s .  Support f o r  t h i s  type of  e x p e r i m e n t a l / i n v e s t i g a 

t i v e  approach to p r o j e c t  work has been widespread al though  

several  s tudies  have shown t h a t  such work is probably
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beyond the scope of a l l  but the very able pupi ls

(Cronbach and Snow 1969; Hewi t t  1970; Reid and Booth 1970,

1971; Wel ls 1972) .  S u r p r i s i n g l y  few studies have placed

value on t o t a l l y  t h e o r e t i c a l  approaches al though H a l l i d a y

(1972)  and Harper (1972)  have acknowledged t h a t  the re  may

be areas in science where p r o je c t s  invo lv ing  b i b l i o g r a p h i c

or c r i t i c a l  review t rea tments  might provide comparable

worthwhi le  ' p r a c t i c a l '  exper ience .

The importance of pupi l  i n t e r e s t  in p r o j e c t  work has

rece ived much a t t e n t i o n .  In the A - l e v e l  b io logy  course

studied by Eggleston and K e l l y  (1970)  the d e f i n i t i o n  of

p r o j e c t  work t h a t  was f i n a l l y  accepted includes the element

of  pupi l  i n t e r e s t :

. . .  a b i o l o g i c a l  study c a r r i e d  out by the student ,  
l a r g e l y  on his own i n i t i a t i v e ,  invo lv ing  exper imental  
enqui ry  in to  some aspect  of  b io logy  which has 
i n t e r e s t e d  him. (Eggleston and K e l l y  1970, p . 225)

w h i le  the gu ide l ines  on p r o j e c t  work given by the N .E .B .S .S .

( c i t e d  e a r l i e r )  s t a t e  t h a t :

The p r o j e c t  should,  wherever poss ib le ,  be concerned 
with mat ters  at  the s t ud e nt ' s  place of  work.
(N . E . B . S . S .  'Notes f o r  Guidance on P r o j e c t s '  1981)

Head ( i n  Sutton et  a 1 1974) has suggested th a t  l ea rn ing

can be made more r e le v a n t  and i n t e r e s t i n g  not by the study

of the formal  lo g ic a l  s t r u c t u r e  of  the subject  but by

teaching around r e a l - l i f e  s i t u a t i o n s  or t o p i c s ,  wi th the

cent re  of i n t e r e s t  a r i s i n g  from p u p i l s '  own suggest ions,

and Car in and Sund ( 1 9 7 0 ) ,  commenting on science teaching

through d iscovery ,  have ind ic a t ed  t h a t  e f f i c i e n c y  in

problem-solv ing occurs most r a p i d l y  when the problems are

r e l a t e d  to the in t e r e s t s  of  the students and are

appr op r ia te  to t h e i r  m a tu r i t y  l e v e l .
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Hence, by placing demands on the p u p i l s '  own 

i n i t i a t i v e ,  by r eq u i r in g  pup i ls  to demonstrate some personal  

r e s p o n s i b i l i t y  f o r  t h e i r  own work,  by in co rp o ra t in g  the  

elements of  p r a c t i c a l  enqui ry  and p rob lem-so lv ing ,  and by 

tapping the pu p i l s '  own specia l  i n t e r e s t s ,  the p r o j e c t  

approach would seem to have much to o f f e r  both as a 

t e a c h i n g / l e a r n i n g  s t ra teg y  and as an assessment procedure.  

I t s  advocates have viewed i t  as a va luable  component of  

science courses,  c o n t r ib u t in g  an important  element to the  

t e a c h i n g / l e a r n i n g  process at  a l l  l e v e l s .  P r o je c t  work has 

been e s p e c i a l l y  valued f o r  i t s  ro le  in the a c q u i s i t i o n  of  

s k i l l s  which by more convent iona l  teaching methods might  

f a i l  to be secured.  In a d d i t i o n ,  i t  has been suggested t h a t  

the independent nature of p r o j e c t  work makes i t  more 

s u i t a b l e  f o r  g i r l s  who, according to recent  s t u d i e s ,  lack  

conf idence in t h e i r  a b i l i t y  to succeed in more t r a d i t i o n a l  

science classes (K e l l y  1978, 1981) .  Indeed research has 

shown t h a t  g i r l s  f a r e  less wel l  than boys in classroom 

quest ion ing (Samual in K e l l y  1981) ,  pu p i 1/ t e a c h e r  i n t e r 

act ions (Spender 1982) and m u l t i p l e  c h o i c e / s i n g l e  answer 

t e s t i n g  ( K e l l y  1982) - th a t  i s ,  a c t i v i t i e s  r e q u i r i n g  a 

measure of s e l f - c o n f id e n c e  - but b e t t e r  on s t r u c t u r e d ,  essay 

type exerc ises  which al low f o r  q u a l i f i c a t i o n s  and h e s i t a t -  

t i o n s ,  wi thout  the f e a r  of r i d i c u l e  from male contemporar ies  

( E l l i o t  1974) .  Viewed in t h i s  l i g h t ,  the p r o j e c t  approach 

has gained a d d i t i o n a l  support  from those opposed to sexism 

in educa t ion ,  who be l i e v e  t h a t  by a l lowing pup i ls  to work 

independent ly  on top ics  th a t  i n t e r e s t  them, and to proceed 

at  t h e i r  own pace, in a co -o p e r a t i v e  r a t h e r  than co mpe t i t i ve  

atmosphere,  p r o j e c t  work has enabled g i r l s  to escape the
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dominant male a t t i t u d e  t h a t  in tervenes convent iona l  

science lessons and has given them a g r e a te r  chance of  

success.

1 . 4 . 1 .  The Doubts about P ro je c t  Work

The p r o j e c t  approach has not ,  however, been l e f t  

unchal lenged.  In recent  years ,  p r a c t i s i n g  teachers and 

examiners have expressed growing concern about the p r o j e c t  

method, and i t s  usefulness and re levance f o r  the ' average '  

p u p i l .  Ser ious doubts have been cast  on the l a s t i n g  value  

of the p r o j e c t  approach.

In 1975, the London/Middlesex 16-plus f e a s i b i l i t y  

studies  concluded t h a t  p r o j e c t  work was beset  by so many 

pedagogical  and p r a c t i c a l  d i f f i c u l t i e s  as to be dispensed 

wi th ^^ ^) .  Some have suggested,  l i k e  Eggleston (1 9 8 0 ) ,  

t h a t  the open org an isa t ion  of  p r o j ec t s  and the d e t a i l e d  

s t r u c t u r i n g  of  the a c t i v i t i e s  demanded of the pupi ls  are  

d i f f i c u l t  f o r  even the most able and t h a t ,  as a r e s u l t ,  

the re  may be many pupi ls  who undertake a succession of  

pr o jec ts  but reach only minimal achievement in each one, and 

a t t a i n  no more than a vague grasp of the concepts invo lv ed .  

Furthermore,  i t  has been argued t h a t  because of  the t ime  

l i m i t s  imposed on p r o j e c t  work, the re  is seldom t ime to  f i l l

in the gaps in understanding so t h a t  p r o j e c t  work f o r  many
a

turns out to b e ^ f r u s t r a t i n g , negat ive  exper ience .

S i m i l a r  defects  in the p r o j e c t  system have been 

observed in C .S .E .  h i s t o r y  al though many of  the arguments 

put forward by Brown and Danie ls  (1979)  on t h i s  issue may
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be appl ied equa l l y  wel l  to science:

Most teachers see the p r o j e c t  as a personal  study 
in depth in to  a s p e c i f i c  su b je c t .  To be of  any 
r ea l  value th is  n e c e s s i t a te s ,  among o ther  t h in g s ,  
the use of qu i te  so ph is t i c a t e d  re fe rence  s k i l l s  
f o r  loc a t i ng  in fo r ma t io n ,  s k i l l s  of  d i s c r i m i n a t i o n  
and se le c t i o n  in checking the in format ion  and 
choosing or d iscard ing i t ,  s k i l l s  of  asking  
quest ions of m at e r i a l  and f i n a l l y  communication 
s k i l l s  in producing a synthesis from the chosen 
i n fo r m a t io n .  The good pupi l  should be able  to 
d i sp la y  i n i t i a t i v e  and o r i g i n a l i t y .  I t  seems 
something of a paradox t h a t  teachers expect  a l l  
t h i s  s o p h is t i c a t io n  from pupi ls  of average and 
less than average a b i l i t y  ( the  C.S.E.  p u p i l ) ,  
r a t h e r  than from pupi ls  wi th g r e a te r  a b i l i t y .
(Brown and Daniels 1979 ) (20 )

Others have opposed the use of  p r o j e c t  work on the

grounds t h a t  i t  tends to emerge as an ex erc ise  in p l ag ia r is m

r a t h e r  than p rob lem-so lv ing.  Sweetman (1 9 8 0 ) ,  discussing

the increas ing use of course work in C.S .E .  assessments,

made t h i s  po in t :

Immedia te ly ,  the "p ro je c t "  approach must be r a d i c a l l y  
and c r i t i c a l l y  quest ioned.  The s lav ish  copying from 
books and the emphasis on p r es enta t ion  r a t h e r  than 
on in fo rm a t io n ,  has c o n s i s t e n t l y  done a d i s s e r v i c e  
to course-work.  I t  is possible  fo r  p r o j e c ts  to be 
o r i g i n a l ,  to draw toge th er  and synthesize  in format ion  
from a v a r i e t y  of  sources,  but in too many cases 
t h i s  approach is n e i t h e r  p rac t ised  nor encouraged.  
(Sweetman 1980) (21)

A number of quest ions have been ra ised about the use of  

p r o je c t  work as an assessment procedure.  Some have 

suggested t h a t  by p lac ing too much emphasis on p r es en ta t io n  

and content ,  and too l i t t l e  on s k i l l  processes,  p r o j e c t  

assessments have f a i l e d  to t e s t  f u l l y  the l ev e l  of  pupi l  

understanding.  Moreover,  i t  has been argued t h a t  th e r e  has 

been too much confusion between the value of  p r o j e c t  work 

as a teaching s t ra teg y  and i t s  use as a method of  

assessment^ ) .
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A v a r i e t y  of f a c to r s  would seem to make p r o j e c t  

assessments d i f f i c u l t .  The choice of  t o p i c ,  the type of  

approach,  the t ime a l l o c a t i o n s ,  the degree of  t e a c h e r /  

parent  involvement and the l ev e l  of  guidance and super

v is io n  given to pupi ls  are j u s t  some of the f a c t o r s  t h a t  

can a f f e c t  the p r o j e c t  outcome and in f lu en ce  the f i n a l  

assessment.  A dd i t i on a l  problems a r is e  when a good C.S.E .  

candidate  has perhaps as many as f i v e  p r o j e c ts  to  do in 

d i f f e r e n t  subjects at  one t ime - a workload t h a t  could 

c l e a r l y  have an adverse e f f e c t  on h i s / h e r  o v e r a l l  per form

ance - and when a pupi l  wi th l i t t l e  or no previous e x p e r i 

ence of the p r o j e c t  approach f in ds  p r o j e c t  work much more 

d i f f i c u l t  than one accustomed to t h i s  type of  working.

The d i f f i c u l t y  of s tand ar d iz in g  these aspects of  

p r o j e c t  work has not escaped the a t t e n t i o n  of  i t s  c r i t i c s  

and has, in some instances,  led to i t s  t r a n s f e r  from the  

core to the op t iona l  sect ions of examinat ion sy l l ab use s .  

However, desp i te  these problems, the p r o j e c t  approach has 

grown in p o p u l a r i t y  across a l l  areas of the school  

curr iculum although much of the evidence r e l a t i n g  to the  

use of p r o j e c t  work wi th ' average '  secondary school pupi ls  

remains s p ec u la t i ve  or anecdota l .

In other  con tex ts ,  a v a r i e t y  of research studies  

i n v e s t i g a t i n g  the operat ion of  p r o j e c t  work has been 

undertaken (see ,  f o r  example,  Armstead 1975; Cowan 1969;

Hi les and Heywood 1972; Ke l l y  and Dowdeswell 1970; Reid 

and Booth 1971; Small 1973) .  These and s i m i l a r  s tudies  

have been va luab le  in h i g h l i g h t i n g  some of  the negat ive  

as wel l  as p o s i t i v e  fea tu re s  of  p r o j e c t  work and, as a 

r e s u l t ,  a range of p u b l i c a t i o n s ,  drawn up s p e c i f i c a l l y  to
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provide gu id e l in e s  f o r  those in tending to implement a 

p r o j e c t  approach,  has ar isen  (see,  f o r  example.  Browning 

1967; Deere in Macintosh 1978; Green 1976; Handy and 

Johnstone 1974; Jones 1970; Wilson 1976) .  Hence, f o r  those  

teachers concerned wi th non-science or n o n - v o c a t i o n a l , non

examinat ion or h igh ly  advanced courses,  a wea l th  of  

p r e s c r i p t i v e  in format ion  is a v a i l a b l e .  But f o r  the user  

of p r o j e c t  work in C .S .E .  sc ience ,  l i t t l e  of  d i r e c t  

re levance has as ye t  been produced.

Lack of  any s u b s t a n t ia l  data on the op era t ion  of  

p r o je c t  work w i t h in  the context  of  C.S.E.  science examina

t ions  wi thout  doubt c o n s t i t u t e s  a ser ious omission i f  any 

r e a l i s t i c  p o l i c y  is to be formula ted concerning the use of  

pr o j e c t  work as a t e a c h i n g / l e a r n i n g  s t ra te g y  and as a form 

of assessment f o r  pupi ls  of  ' average '  a b i l i t y .

1 .5 .  The New 16-plus Examinat ion

Work in t h i s  area is of  increased importance in view 

of the dec is ion  to rep lace  the dual system of  examining  

( i . e .  the G.C.E.  0 - l e v e l  and the C . S . E . )  by a s i n g l e  

examining system, the new 16-plus examinat ion ( i . e .  the  

General C e r t i f i c a t e  of Secondary Education - G . C . S . E . ) ,  

in the l a t e  ' e i g h t i e s .  Over the l a s t  decade^^^) ,  d i s 

s a t i s f a c t i o n  wi th the e x i s t i n g  system has grown and a 

number of powerful  arguments in favour  of i t s  a b o l i t i o n  

have emerged.
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F i r s t l y ,  the d i v i s i o n  between, the G.C.E.  0 - l e v e l  

( in tended f o r  the top 20% of  the a b i l i t y  range) and the  

C.S.E.  ( in tended fo r  the next  40%) is seen as a r t i f i c i a l ,  

f a i l i n g  to correspond to any na tura l  d i v i s i o n  in terms of  

pupi l  a b i l i t y ,  subject  mat ter  to be examined, job opportun

i t i e s  f o r  successful  candidates or s u i t a b i l i t y  f o r  f u r t h e r  

or higher  educat ion.

Secondly,  under the dual system, schools not only have 

to handle two sets of a d m i n i s t r a t i v e  tasks f o r  the d i f f e r e n t  

examinat ion boards,  they are also forced to p re- judge  

p u p i l s '  development and separate them, at  an undes i rably  

e a r l y  s tage ,  in order to prepare them f o r  two d i f f e r e n t  

examinat ions.  Such procedures are n o to r io u s l y  u n s a t i s f a c t 

ory and are c l e a r l y  wasteful  in respect  of  school resources  

and teacher  t ime.  Moreover,  i t  is argued t h a t  the d i f f e r 

ing nature of  the syl labuses make i t  hard in many cases f o r  

pupi ls  to t r a n s f e r  between courses should the i n i t i a l  

decis ions about pu p i l s '  c a p a b i l i t i e s  prove i n c o r r e c t .  In 

at tempts to re conc i l e  the d i f f e r e n t  c u r r i c u l a  requ i red  in 

a dual system, the G.C.E.  syl labuses (as discussed e a r l i e r )  

have, in some instances,  been a d a p t e d  to become C .S .E .

Mode I I I  schemes. Although useful  a d m i n i s t r a t i v e l y ,  such 

s t r a t e g i e s  are seen as makeshi f t  measures which f a i l  to  

consider  f u l l y  the needs of the pupi ls  and which are f a r  

removed from the o r i g i n a l  terms of re fe rence  f o r  the C .S .E .  

(see Beloe Report 1960) .

T h i r d l y ,  the ex istence of  the dual system encourages 

double e n t r i e s  f o r  b o r d e r - l i n e  candidates .  This p r a c t i c e  

s u b s t a n t i a l l y  increases the f i n a n c i a l  burden of the exam

inat ions  and imposes a d d i t io n a l  s t ress  on those pupi ls
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a l ready  s t r u g g l in g  wi th a G.C.E.  course.

And f o u r t h l y ,  al though the grading schemes f o r  the  

C.S .E .  and 0 - l e v e l  are l inked ( i . e .  C.S.E.  Grade I =

G.C.E.  0 - l e v e l  Grade C or above) ,  the former c e r t i f i c a t e ,  

even Grade 1, is of ten  regarded as 'second r a t e ' .  In 

a d d i t i o n ,  the m u l t i p l i c i t y  of  examining b o a r d s t h e  

wide v a r i e t y  of examinat ion subjects  and the dual form of  

c e r t i f i c a t i o n  leaves many parents and employers anxious 

and confused about the meaning and value of  i n d i v i d u a l  

c e r t  i f  i c a t e s .

I t  is on the basis of these arguments t h a t  the p res 

sure f o r  change has increased and al though the f e a s i b i l i t y  

studies  of  the new 16-plus examinat ion have in many 

instances been f rau ght  wi th d i f f i c u l t y ^ ^ ^ )  - leading to  

delays in i t s  in t ro du c t io n  - the case f o r  the abol i t ion  

of the dual system remains sound.

O f f i c i a l  statements focussing on the new system have 

c a l l e d  f o r  the r e t e n t i o n  of e f f e c t i v e  teacher  involvement  

( i f  not c o n t r o l ) ,  the a v a i l a b i l i t y  of  a l l  modes of examin

ing through a choice of examining boards,  and a much wider  

v a r i e t y  of  assessment techniques.  I t  is hoped t h a t  the new 

examina t ion ,  by shar ing r e s p o n s i b i l i t y  fo r  sy l labus  cons

t r u c t i o n  and assessment procedures in vary ing p ropor t ions  

between the boards and the schools,  w i l l  r e f l e c t  the needs 

of a l l  the candidates and show a much more s e n s i t i v e  

re co gn i t io n  of  t h e i r  i n t e r e s t s ,  c a p a b i l i t i e s  and a p t i t u d e s .

In sc ience ,  many are anxious t h a t  the new examinat ion  

should concent rate  more upon methods and ways of  th in k in g  

than on f a c t u a l  content ,  and teacher  assessments - by 

a l lowing f l e x i b i l i t y  in teaching methods across the a b i l i t y
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range - are seen as an important  means of encouraging t h i s

pe rs p e c t i v e .  In a s i m i l a r  ve in ,  the Waddell  Report ( 1 9 7 8 ) ,

commenting on the f e a s i b i l i t y  of  the s in g l e  system, has

recognised t h a t  t e rmina l  p r a c t i c a l  examinat ions are of  only

l i m i t e d  value and are b e t t e r  replaced by school -based

assessments of p r a c t i c a l  s k i l l s ,  and has suggested t h a t :

I t  a lso seems necessary to cont inue the i n v e s t i g a 
t io n  of  the value of a l t e r n a t i v e  approaches to 
sc ience .  The studies ( i . e .  the f e a s i b i l i t y  
s tud ie s )  concentrated on the sciences as th ree  
separate  sub je c ts ,  and l i t t l e  a t t e n t i o n  has been 
paid to the p o t e n t i a l  of  more broad-based approaches 
( e . g .  in te g ra t e d  sc ien ce ) ,  which might be more 
r e l e v a n t  to some pupi ls  at  a l l  l ev e l s  of  a b i l i t y  . . .  
The development and design of  a range of  new 
sy l labuses r e f l e c t i n g  c o n j o in t  and u n i f i e d  
ap p roaches to science could make an important  
c o n t r i b u t i o n  to the place of  science in a common 
16-plus examinat ion system. (Waddel l  Report  1978,
P t . 1 1 , p a r a .101)

Hence, the proposals f o r  the new 16-plus examinat ion  

scheme have brought wi th them not only a c l e a r  reco gn i t io n  

of the p o t e n t i a l  value of courses t h a t  promote a broader  

view of science but also an urgent demand f o r  f u r t h e r  

i n v e s t i g a t i o n  in to :

i .  t eaching methods th a t  might encourage pup i ls  to 

become more a c t i v e l y  involved in the 'processes '  

of sc ience;

i i .  assessment techniques t h a t  might r e f l e c t  more 

ac cu r a t e ly  the i n t e r e s t s  and ap t i tude s  of  p u p i l s ,  

and so give a f u l l e r  p i c tu r e  of t h e i r  rea l  

c a p a b i l i t i e s ;  and

i i i .  s t r a t e g i e s  t h a t  might help in the d i s c r i m i n a t i o n  of  

pup i ls  across 60% of the a b i l i t y  range w h i l s t  s t i l l  

a t tend ing  to the needs of in d i v i d u a l  cand ida tes .
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On a l l  of  these accounts the p r o j e c t  approach,  by 

t ak ing  science educat ion out of  i t s  convent iona l  s e t t i n g ,  

by p lac ing  new demands on both pupi ls  and teachers and by 

opening up new areas f o r  assessment,  would seem to have 

much to c o n t r ib u t e  to the new system. Thus, at  the s t a r t  

of t h i s  en qu i ry ,  an in -dep th  study of the na ture ,  manage

ment and r e l a t i v e  e f f e c t i v e n e s s  of pupi l  p r o j e c t  work as 

a t e a c h i n g / l e a r n i n g  s t r a te g y  and as an assessment procedure  

was seen as a pressing area of  research,  p a r t i c u l a r l y  

re le v a n t  at  t h i s  t ime of r e a p p r a i s a l .

1 . 6 .  The Lay-out  of the Current  Study

The study reported here - which forms par t  of  a l a r g e r  

research p r o g r a m m e ^ ) sponsored by the East Midland  

Regional  Examinations Board ( E .M . R . E .B . )  wi th the  

a d d i t i o n a l  support of  the Social  Science Research Counci l  

( S . S . R . C . )  - represents an at tempt  to f i l l  some of the gaps 

in our knowledge and understanding of  p r o j e c t  work f o r  the  

' average'  p u p i l .

The c h i e f  areas of i n t e r e s t  and the major aims of  the  

study are set  out in Chapter  Two where the planning and 

the method of  the enquiry are also descr ibed in d e t a i l .

Chapter Three focusses on the v a r i a t i o n  t h a t  e x is t s  

in the nature of p r o j e c t  work being undertaken by C .S .E .  

science pu p i ls  throughout  the reg io n ,  and discusses the  

t eachers '  decis ion  to assign p r o j e c t  top ics  or give  

pupi ls  choice .
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Chapter  Four concentrates on the o r g a n is a t io n  and 

management of  p u p i l s '  p r o j e c t s ,  the grouping of  p u p i l s ,  

t ime a l l o c a t i o n s  and the quest ion of  guidance and 

su pe rv is io n .

Chapter  F ive ,  perhaps the most i n t e r e s t i n g  of  the  

chapte rs ,  assesses the r o l e  of  p r o j e c t  work in the  

a c q u i s i t i o n  of  s k i l l s  and the development of  f avourab le  

a t t i t u d e s  towards l ea rn ing  and sc ience.  This chapter  

also discusses the apparent d i s j u n c t i o n  between some of  

the desi red  outcomes of  p r o j e c t  work and the ac tua l  ou t 

comes as perceived by the respondents,  and considers the  

important  issue of whether or not p r o j e c t  work b e n e f i t s  

a 11 pup i ls  to the same e x t e n t .

Chapter  Six takes the reader  away from the operat ion  

of p r o j e c t  work and d i r e c t s  a t t e n t i o n  towards the teachers  

themselves.  The i r  age, sex, q u a l i f i c a t i o n s ,  t r a i n i n g  and 

exper ience are examined, in t u r n ,  in r e l a t i o n  to t h e i r  use 

of p r o j e c t  work and t h e i r  thoughts about i t  as a te ac h in g /  

l ea rn ing  s t r a t e g y  and as a form of  assessment.  The 

technique of  c l u s t e r  analys is  is introduced and a teacher  

typology is formulated based on the respondents'  s ta ted  

perspec t ives  of  p r o j e c t  work in C.S .E .  sc ience.

Chapter  Seven explores p r o j e c t  work in progress,  

drawing evidence from a p i l o t  obser va t io na l  study c a r r i e d  

out in an East Midland school ,  wh i le  Chapter E ight  - the  

penu l t imate  chapter  - considers the arguments f o r  and 

against  the use of p r o j e c t  work wi th C.S.E.  pupi l s  and 

discusses the major co ns t ra in ts  on the implementat ion of  

p r o j e c t  work exper ienced by the C .S .E .  respondents.
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(The reader  is advised t h a t  in an at tempt  to br ing the  

i n d i v i d u a l  top ics  of  each sect ion in to  co nt e x t ,  each 

chapter  commences, where ap p r o p r ia te ,  wi th a review of  the  

e x i s t i n g  l i t e r a t u r e  in the f i e l d .  I t  is hoped t h a t  by 

d i v i d i n g  the areas of  study in t h i s  way, the arguments and 

issues under discussion w i l l  be c l a r i f i e d . )

Chapter  Nine,  the f i n a l  chapter ,  summarizes the main 

f in d in g s  to emerge from the enqu i ry ,  examines both the  

p o s i t i v e  and negat ive aspects of p r o j e c t  work and assesses 

how i t  succeeds and where i t  f a i l s .  The p o t e n t i a l  value  

of the p r o j e c t  approach wi th respect  to new developments  

in t each ing and examining ( e . g .  the new 16-plus examinat ion ,  

the Assessment of Performance Uni t  and the more recent  

youth educat ion programmes) is also considered.  The study 

concludes by acknowledging the weaknesses of  the cu r re n t  

research and i d e n t i f i e s  new areas of  i n t e r e s t  and f i e l d s  

of f u r t h e r  study.
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NOTES

1. This suggest ion was put forward by Mr. Peter  Dawson, 

general  s e cr e t a ry  of  the Pro fess ional  Assoc ia t ion  of  

Teachers,  a t  a conference organised by the Na t iona l  

Counci l  f o r  Educat ional  Standards in March 1981. See 

'The p l i g h t  of  the "average" c h i l d ' .  Times Educat ional  

Supplement , 13 March, 1981.

2.  The f o u r t h  subject  group.  Arts and C r a f t s ,  did not 

c o n t r i b u t e  to the award of pass.

3. In October 1964, the work of  the Secondary School 

Examinat ions Counci l  ( S . S . E . C . )  and of  the Curr iculum Study 

Group (formed two years e a r l i e r  to o f f e r  advice and inform

a t ion  to schools,  and te ch n ic a l  assis tance  to the S . S . E . C . )  

was taken over by the Schools Counci l  f o r  the Curr iculum  

and Examinat ions,  now g e ne r a l l y  r e f e r r e d  to as the Schools 

Counci 1.

4.  Seventh Report of  the Secondary School Examinations  

Counc i l ,  Scope and Standards of  the C e r t i f i c a t e  of  

Secondary Edu ca t ion , H .M.S .O . ,  1963.

5. I t  is st ressed th a t  the over lap or equiva lence of the  

two examinat ions (G.C.E.  and C . S . E . )  r e f e r s  only to the 

a b i l i t y  of  the candidate a f t e r  having appl ied h imse l f  to a 

course of  study ap prop r ia te  to his age, a p t i tu d e  and 

a b i l i t y .  The two examinat ions,  should not be equated in 

any other  way; equivalence is not one of  course content  or  

methodology.

The main advantage of the Grade 1 as a re fe rence  grade 

l i e s  in the assis tance  i t  gave in the e a r l y  years to the  

r ec o gn i t io n  of  C .S .E .  as a worthwhi le  and v a l i d
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q u a l i f i c a t i o n .  I t s  correspondence wi th a pass at  G.C.E.  

0 - l e v e l  gave i t  c r e d i b i l i t y  in the eyes of  employers and 

p r o f es s io n a l  bodies.

Another advantage of  the over lap between C .S .E .  and 

G.C.E.  concerns the b o r d e r - l i n e  candidates ( those around 

the 80th p e r c e n t i l e ) .  In theory at  l e a s t ,  pupi ls  a t  t h i s  

l e v e l  of  a b i l i t y  can be entered f o r  e i t h e r  examinat ion and 

be guaranteed success.

6.  I t  is st ressed th a t  'average '  is used here wi th r e s 

pect  to the whole a b i l i t y  range and not simply the C .S .E .  

( 4 0 t h - 8 0 t h  p e r c e n t i l e )  band.

7. Secondary School Examinations Counci l  ( S . S . E . C . ) :  

Examinat ions B u l l e t i n  No.1,  The C e r t i f i c a t e  of Secondary 

E du ca t io n , H .M.S .O . ,  1963.

8.  In f a c t ,  a major change to a r is e  from R . o . S . L . A .  was 

the ex tension of  C.S.E.  examining to the lower end of  the  

school popu la t ion fo r  which i t  was not o r i g i n a l l y  intended  

This was accomplished through the development of  spec ia l  

Mode I I I  sy l l abuses ,  of ten wi th l i m i t e d  grade range,  to  

c a te r  f o r  those pupi ls  s tay ing on u n t i l  the end of t h e i r  

f i f t h  year  who would, before R . o . S . L . A . ,  have l e f t .  This  

expansion of  Mode I I I  schemes, to some e x t e n t ,  undermined 

conf idence in standards.  A l l  examinat ion boards examined

a g r e a t e r  number of Mode 111 schemes in 1974 than in 1973.

9. The C .S .E .  operates through examinat ion boards which 

are t e a c h e r - c o n t r o l l e d  wi th loca l  a u t h o r i t y  p a r t i c i p a t i o n ,  

and serve def ined areas ( r e g i o n s ) .  In 1978, the number of  

C.S.E.  r eg i on a l  examinat ion boards stood at  four tee n :  

Associated Lancashi re ,  East Ang l ian ,  East Mid land,  

M e t r o p o l i t a n ,  Middlesex,  North,  Nor th-West ,  Southern,
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Sou th -Eas t ,  South Western,  West Midlands,  West Yorkshi re  

and Lindsey,  Yorksh i re ,  and the Welsh J o in t  Education  

Committee.

10. S .S .E . C .  Examinations B u l l e t i n  No. 1 ( 1 9 6 3 ) ,  o p . c i t . ,  

p a r a .17 .

11. I b i d . p a r a . 8.

12. For example,  in the Spens Report (1938)  and l a t e r  in 

the Norwood Report (1943,  p . 31) i t  was acknowledged t h a t  

the School C e r t i f i c a t e  examinat ion in ex is tence  at  t h a t  

t ime adverse ly  a f fe c te d  the curr icu lum by conf in ing  e x p e r i 

ment,  l i m i t i n g  f r e e  choice of  su b je c ts ,  hampering t h e i r  

t re a tm e nt  and encouraging wrong values in the classroom.

13. This has been acknowledged in more recent  discussions  

on the proposals f o r  a s in g le  system of  examining at  16-  

plus ( the  General  C e r t i f i c a t e  of Secondary Educat ion)  in 

which many have advocated the r e t e n t i o n  of  ' t eacher  

c o n t r o l '  and coursework assessment.

14. The reader  is r e f e r r e d  to an a r t i c l e  on the proposed 

16-plus examinat ion ( G . C . S . E . )  scheme 'D is tu r b in g  power 

s h i f t '  by P. Wh i t ta ke r ,  Times Educat ional  Supplement,

20th Noveme'ber, 1981.

1 5 . See Note ( 8 ) .

16. I n t e r e s t i n g l y ,  in some reg ions.  Mode I I I  N u f f i e l d -  

based sy l l a b us e s ,  because of  t h e i r  appropr ia teness  and 

success,  have been adopted wi th minor mo d i f i c a t io n s  under  

the Mode I scheme and o f f e r ed  as an a l t e r n a t i v e  Mode 1 

sy l l ab use s ;  f o r  example.  East Midland Regional  Examinat ions  

Board C .S .E .  Biology Mode 1, Syl labus 2 (Personal  

communicat ion.  Regional Subject  Panel Member, November,  

1978) .
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17. For example,  many C .S .E .  Boards use p r o j e c t  work as 

pa r t  of  t h e i r  assessment procedures,  and at  G.C.E.  A - l e v e l ,  

Engineer ing Science,  N u f f i e l d  Physica l  Science and 

B i o l o g i c a l  Science have also included p r o j e c t  work as an 

i n t e g r a l  p a r t  of  the course.

P r o j e c t  work has also been incorpora ted  in to  S ix th  

Year Studies  Level in Scot land and, at  degree l e v e l ,  

p r o j e c ts  are ca r r i ed  out as pa r t  of  the course work leading  

to Graduate Membership of  the Royal Society  of Chemistry  

( Grad. R. S. C. ) ,  and at  the U n i v e r s i t y  of  Sussex, research  

p r o j e c ts  in Chemistry have formed par t  of  the a l t e r n a t i v e

B.Sc.  degree by t h e s i s .

18. N . E .B .S .S .  is concerned wi th prov id ing  examinat ions  

and n a t i o n a l  q u a l i f i c a t i o n s  in the f i e l d  of  formanship  

and superv isory  s t ud ies .

19. As c i t e d  in 'The Myth Exposed' by R. Brown and C.

D an ie ls ,  Times Educat ional  Supplement, 30th November, 1979.

20.  I b i d .

21. See 'More than a m i l l i o n  words'  by J. Sweetman,

Times Educat iona l  Supplement,  21st  November, 1980.

22.  See Note ( 1 9 ) .

23.  By 1970, the pressure f o r  changes in the pa t te rn  of

examining culminated in proposals f o r  a s in g le  system of  

examining a t  16 -p lus .  The d i f f i c u l t i e s  involved in a 

s in g l e  system were the subject  of  a re po r t  publ ished in 

the Schools Counci l  Examinations B u l l e t i n  No.23 ( 1 9 7 1 ) ,

A Common System of Examining at  1 6 - p l u s , which recommended 

t h a t  a range of research studies should be c a r r i e d  out to  

i n v e s t i g a t e  the f e a s i b i l i t y  of  a s in g le  system. In 1975,  

the Jo in t  Examinations Sub-Committee of the Counci l
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reviewed the evidence and in July 1976 the Governing 

Counci l  submitted recommendations f o r  a common system of  

examining at  16-plus to the Secretary  of  S ta te  f o r  

Educat ion and Science.  The Secreta ry  of  S ta te  c a l l e d  f o r  

a per iod of  f u r t h e r  study and in March 1977 a s te e r in g  

group,  chai red by S i r  James Waddel l ,  was appointed to study 

the major u n c e r t a i n t i e s  surrounding a common system. The 

f i n d in g s  were publ ished in School Examinations Parts 1 and 

I I , H . M . S . O . , Ju ly ,  1978.

24.  Under the dual system, in a d d i t io n  to the four teen  

C.S .E .  reg iona l  examining boards (see Note ( 9 ) ) ,  e ig h t  

G.C.E.  boards also e x i s t .

25.  Key problems in the implementat ion of  the new 16-plus  

examinat ion have centred on the n a t io na l  and subject  

c r i t e r i a  f o r  syl labuses and assessment procedures drawn

up by the J o in t  Counci l  of  G.C.E.  and C.S.E .  boards,  to  

ensure t h a t  a l l  sy l labuses car r y in g  the same t i t l e  have 

s u f f i c i e n t  content  in common to give assurance to the users 

Doubts have been expressed about the f l e x i b i l i t y  of  such a 

system and i t s  value in the cu r ren t  c l imate  of economic 

recession and unemployment. Concern has also focussed on 

the format  of examinat ions to c a te r  f o r  the top 60% of  the  

a b i l i t y  range.  The use of  a l t e r n a t i v e  papers designed f o r  

the less able and more able candidates has been proposed 

but others suggest t h a t  a s in g le  examinat ion paper  

composed of  quest ions a l lowing f o r  d i f f e r e n t  'depths '  of  

answer would be p r e f e r a b l e .  In a d d i t i o n ,  there  has been 

strong f e e l i n g  t h a t  many of  the proposed sy l labuses have 

f a i l e d  to take into account a l l  the imag ina t ive  curr i cu lum  

development th a t  has emerged w i t h in  the C .S .E .  framework

35



and in s t ea d ,  have appeared as 'watered down' versions of  

0 - l e v e l  courses.  Further  controversy has ar isen over the  

proposed 7 - p o i n t  grading system. Many fe e l  t h a t  an exam

in a t i o n  which places the average pupi l  on Grade 6 has 

misleading connotat ions of  f a i l u r e  r a t h e r  than success.

Debate on these and o ther  issues cont inues and ser ious  

delays in the proposed t i m e - s c a l e  f o r  the 16-plus examina

t i o n  have developed.  As a r e s u l t ,  the plans f o r  the i n t r o 

duct ion of  the new system in 1987 have been te m p o r ar i l y  

f r o z e n .

26.  Other studies in the C .S .E .  research programme under

taken at  the U n iv e r s i t y  of  L e ic e s t e r  School of  Education  

i n c l u d e :

C .S .E .  and the Employer

Explor ing the Format: the 1978 H is to ry  C.S .E .

Examinat ion Paper

Improving the R e l i a b i l i t y  of  Essay-Marking in

Engl ish Language

A P i l o t  E.M.R.E.B.  Basic Numeracy Examination

An Eva luat ion  of the E.M.R.E.B.  Graded Assessment

R e l i a b i l i t y  Study 

- An Enquiry in to  the Marking C h a r a c t e r i s t i c s  of

D i f f e r e n t l y  Con s t i tu te d  Schemes.
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2 . 1 .  The  P l a n n i n g  o f  t h e  S t u d y

In the preparatory  stages of  t h i s  study,  during the  

per iod  October 1978 to January 1979, a number of  v i s i t s  

were made to Science Departments in schools and co l l eges  in 

the East Midland reg ion.  These v i s i t s  were va luable  and 

i n fo r m a t i v e  f o r  several  reasons.  F i r s t l y ,  they provided  

the oppo r tun i ty  to observe i n f o r m a l l y  the teaching of  

science subjects  at  both C.S.E .  and G.C.E.  l ev e l  th rough

out the reg io n .  Secondly,  the v i s i t s  permi t ted  the  

resources and f a c i l i t i e s  of  each es tab l ishment  to be 

viewed,  and the condi t ions and c o ns t ra in ts  under which 

s t a f f  and pupi ls  worked to be assessed.  T h i r d l y ,  dur ing  

the course of  these v i s i t s ,  i t  was possible  to in te r v ie w  

some of  the science teachers in p r i v a t e  and to discuss t h e i r  

views on a number of important  issues inc lud ing :

1. Assessment procedures and the c r i t e r i a  f o r  assess

ment in C.S.E.  science subjects ;

2.  A l t e r n a t i v e  teaching methods wi th p a r t i c u l a r  

emphasis on pupi l  p r o j e c t  work in C.S.E.  science  

subjects ;

3. Mixed a b i l i t y  teaching versus s e t t i n g ,  banding 

and st reaming;

4.  The proposed common system of examining at  16-plus  

as a replacement f o r  the dual C . S . E . / G . C . E .  system 

( see Chapter 1 ) .

In a d d i t i o n ,  the re  was some oppor tun i ty  to t a l k  to  the  

pupi ls  themselves and t h i s ,  in t u r n ,  provided a degree of  

i n s ig h t  in t o  the range of  a t t i t u d e s  held by C .S .E .  c a n d i 

dates wi th respect  to the content  and methods of t h e i r
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science courses.

As a consequence of  these discussions ,  some i n t e r e s t 

ing points  were ra ised  about C.S .E .  po l i cy  and p r a c t i c e ,  

and the need f o r  f u r t h e r  communications of t h i s  kind 

became apparent .  Several  in te rv iews  were subsequent ly  

arranged wi th C.S.E.  examinat ion o f f i c i a l s  both past and 

present .  These proved to be extremely  useful  sources of  

in format ion  about the development of  the C . S . E . ,  i t s  

management and those aspects of i t  not always so c l e a r l y  

sta ted  in the formal  documents. (E x t ra c t s  from some of  

these in te rv iews  are included in l a t e r  sect ions of t h i s  

t h e s i s . )

At t h i s  t ime too other  important  issues were h igh 

l ig h te d  which would r eq u i r e  c a re fu l  cons idera t ion  in the  

planning and execut ion of  the en qu i ry .  The research  

p r o j e c t  was to be based in the East Midland reg ion,  a 

l a rge area ,  incor po ra t in g  the count ies of Derbyshi re ,  

L e i c e s t e r s h i r e ,  L i n c o l n s h i r e ,  Northamptonshire,  

Not t inghamshire and South Humberside.  Considerable v a r i a 

t i o n  in educa t iona l  arrangements ex is te d  w i t h in  t h i s  

region,  the 3 - t i e r  system of L e i c e s t e r s h i r e  wi th i t s  large  

community co l l eges  c o nt r as t in g  sharply  wi th the residues  

of the s e l e c t i v e ,  b i p a r t i t e  system s t i l l  apparent  in other  

areas.  The s ize and complexi ty  of  the region had important  

imp l ic a t io ns  f o r  both the method of  enquiry and the samp

l ing  techniques to be employed, and i t  was c l e a r  t h a t  i f  

the f in d ings  of t h i s  research programme were to be v a l i d  

and re le v a n t  to the region as a whole,  grea t  care would 

have to be exercised in these e a r l y  stages of  the en qu i ry .
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Concurrent  wi th the programme of v i s i t s  and i n t e r v i e w s ,  

a survey of  the l i t e r a t u r e  was s t a r t e d .  This encompassed 

many aspects of the C . S . E . ,  i t s  h i s t o r y ,  i t s  development  

and i t s  aims both ge ne r a l l y  and more s p e c i f i c a l l y  wi th  

respect  to the teaching of  science.  The l i t e r a t u r e  survey  

was extended wi th the assis tance of  the East Midland  

Regional  Examinat ions Board who provided copies of  C .S .E .  

science sy l labuses f o r  the period 1965 - 1980. These were 

studied in r e l a t i o n  to examinat ion and teaching techn iques.  

P a r t i c u l a r  a t t e n t i o n  was paid to the emphasis placed on 

the assessment of p r o j e c t  work in the C.S.E.  over the per iod  

since i t s  in ce p t io n .

The review of the l i t e r a t u r e  and the sample of i n t e r 

views and v i s i t s ,  al though obviously not f u l l y  comprehen

s iv e ,  in d i ca te d  t h a t  considerable  v a r i a t i o n  ex is ted  in:

i .  the nature and management of p r o j e c t  work under

taken by C.S.E.  science pupi ls  throughout  the  

re g ion ,  and

i i .  the teachers '  perspec t ives  of  the types of  s k i l l s  

and a t t i t u d e s  acquired by pupi ls  through p r o j e c t  

work.

Thus, a framework of knowledge was es tab l i shed  and a number 

of i n t e r e s t i n g  quest ions were ra ised t h a t  could e v e n t u a l l y  

be incorpora ted  in to  a ques t ionna i re  which,  i t  was hoped,  

would be both r e a l i s t i c  and re le v a n t  to i t s  r e c i p i e n t s  

( see Sect ion 2 . 3 . ) .
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2 . 2 .  The  Me t h o d  o f  E n q u i r y

Fol lowing the v i s i t s  to the schools and co l leges  in 

the East Midland region and the discussions about var ious  

aspects of  the C.S.E.  examinat ion wi th secondary science  

teachers and examiners,  a ques t ionn a i re  (see Appendix I )  

on Pupi l  P r o j e c t  Work in C .S .E .  Science was designed.  The 

q u e s t io n na i r e  aimed to i n v e s t i g a t e  more f u l l y  some of  the  

major issues which had ar isen in order  to gain a g r e a te r  

understanding of the perspect ives of  science teachers on 

t h e i r  work at  C.S.E.  l e v e l .

Every at tempt  was made to keep the form and content  

of  the qu es t ion na i re  as succinct  as possible  but the f i n a l  

product remained undesi rably  long and seemingly compl icated  

at  f i r s t  g lance.  This being the case,  i t  became apparent  

t h a t  at  every leve l  of  communication a good deal  of p l a n 

ning and s e n s i t i v i t y  would be necessary to avoid any 

p o s s i b i l i t y  of  in t i m i d a t i n g  the p o t e n t i a l  respondents.  I t  

was e s s e n t i a l  t h a t  the teachers should view t h i s  piece of  

research in a favourab le  l i g h t  and not regard i t  as any 

c r i t i c i s m  of  t h e i r  cur ren t  b e l i e f s  and p r a c t i c e s .  F u r t h e r 

more, i f  the response to the ques t ion na i r e  was to be good,  

then the teachers would have to be convinced of i t s  value  

and re levance to t h e i r  own teach ing ,  otherwise i t  would 

be seen as ye t  another unnecessary demand on t h e i r  t ime  

and a t t e n t i o n .

During t h i s  per iod of  the en qu i ry ,  a n x i e t i e s  among 

the teaching profess ion were increased by a number of  

ex te rna l  f a c t o r s .  The f u t u r e  f a t e  of  the C.S .E .  examina
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t io n  was causing p a r t i c u l a r  concern.  The Waddell Report  

( Ju ly  1978) ,  which presented evidence and observat ions  

l a r g e ly  in favour  of the a b o l i t i o n  of  the e x i s t i n g  dual  

system of examining at  16-plus ( i . e .  the G.C.E.  and the  

C . S . E . )  and the in t r o d u c t i o n  of  a s ing le  common system 

of c e r t i f i c a t io n  (the G . C . S . E . )  to be taken by a l l  pupi ls  

across the a b i l i t y  range,  was given a caut ious but p o s i t i v e  

response by the then Secre ta ry  of  S ta te  f o r  Education and 

Science,Mrs.  S h i r l e y  W i l l i a m s .  The teachers '  responses 

to these proposals were mixed; many were anxious about  

possible  changes in the curr icu lum and the assessment of  

pupi ls  across the e n t i r e  a b i l i t y  spectrum and others were 

t o t a l l y  weary of the examinat ions debate.  As one Head

master commented:

Examinations are a growing indus t r y ,  i t  seems.
There are a l ready f a r  more exams, than pupi ls  
a c t u a l l y  need. Examinat ions are a drag to both 
pupi l  and te ach er ,  and school .  Le t ' s  go 
Swedish - t h a t ' s  what I say! We ought to 
abol ish exams. (Personal  communication,
L e i c e s t e r s h i r e ,  January 1979)

In a d d i t i o n ,  the pay ne go t ia t i on s  and the constant  

th re a ts  of Union ac t ion  were causing both tension and anger  

among the teaching p r o f ession^^^. I t  was also c l e a r  t h a t  

the adoption of any w o r k - t o - r u l e  po l i cy  at  t h a t  t ime might  

adversely a f f e c t  the response ra te  to the qu e s t io n n a i r e .  

Thus, i t  was recognised t h a t  the outse t  of  t h i s  i n v e s t i g a 

t i o n  was a per iod of s t ress  and d i f f i c u l t y  f o r  those in 

educa t ion .

Faced wi th these u n c e r t a i n t i e s  about the w i l l i n g n e s s  of  

teachers to p a r t i c i p a t e  in the study,  i t  was f e l t  unwise to  

approach them d i r e c t l y  wi th the q u e s t io n na i r e .  The research  

f ind ings  of Johnson (1966)  had shown t h a t  the a t t i t u d e s  of
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teachers towards research f r e q u e n t l y  r e f l e c t  those shown by 

the Head Teacher .  I t  seemed important  t h e r e f o r e  to seek 

the approval  and co -operat ion  of the Heads of  Science in 

the f i r s t  ins tance .  I f  t h i s  was success fu l ,  then h o pe fu l l y  

the responsiveness of the science teachers might be more 

f avou ra b le .

Data were co l l e c te d  on the schools and co l l eges  in the  

region and a s t r a t i f i e d  sample was drawn up. A l e t t e r  was 

subsequent ly prepared and sent to the Heads of  Science in 

one hundred and f i f t y  one secondary establ ishments  th rough

out the East Midland region.  The t a r g e t  popu la t ion was 

randomly se lec ted  (using random number ta b l e s )  but the  

i n t e r -  and in t r a -c o u n ty  r a t i o s  were kept cons i s te n t  wi th  

those of  the region as a whole in an at tempt to tap the  

d i f f e r i n g  educat ional  f e a t u re s  of the i n d iv id u a l  l o c a l i t i e s  

(see Appendix I I ) .  Independent schools and the few remain

ing s e l e c t i v e  schools were r e t a i ned  in the sampling pool ,  

toge ther  wi th the community co l l eges  and r e s i d e n t i a l  

es tab l ishments .  Col leges of Fur ther  Education and 

Technology were omi t ted;  so too were the Specia l  Schools 

on the understanding t h a t  teachers '  percept ions in these  

establ ishments may not be r e p r e s e n t a t i v e  of C .S .E .  Centres  

due to the numerous other  ' s p e c i a l '  f a c t o rs  and c o n s t r a in ts  

which might operate th e r e i n  and possibly  d i s t o r t  the view 

of science teaching in the region.

The i n i t i a l  l e t t e r ,  addressed to the Heads of Science,  

had a t h r e e - f o l d  purpose:

i .  I t  was intended to act  as an in t r o d u c t i o n ,  serv ing to

inform teachers about the C .S .E .  research p r o j e c t  and

to e x p l a i n ,  in b r i e f ,  the aims and o b je c t i v e s  of  the
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enqu iry .

i i .  I t  was a request  f o r  in fo rm a t io n .  The l i s t  of  

r e g is te r e d  C.S.E.  Centres produced by the East  

Midland Regional  Examinations Board f o r  1979,  

although apparen t ly  comprehensive in the numerical  

sense, provided no in fo rmat ion  about the s p e c i f i c  

science subjec ts ,  i f  any, o f fe r ed  at  C .S .E .  l eve l  

at  each of the Centres .  ( E a r l i e r  contact  wi th  

the l i s t e d  Centres had, in f a c t ,  i nd ica ted  th a t  

some of  the named schools and co l leges were not 

a c t u a l l y  undertaking any C.S.E.  science teaching  

or examining at  t h a t  t i m e . )  Also,  l i t t l e  in forma

t io n  had been gained about the teaching s t a f f  in 

these Centres.  The lack of  knowledge wi th respect  

to both the science subjects  and the s t a f f  respons

i b l e  f o r  them was recognised as a ser ious s h o r t 

coming in the research programme, e s p e c i a l l y  in 

connection wi th any f u t u r e  fo l low -u p  s t u d ie s .  Thus,  

i t  was considered e s s e n t ia l  to obta in t h i s  in forma

t io n  so t h a t  any f u r t h e r  correspondence could be 

addressed to each teacher  persona l ly  and wi th  

re fe rence  to his or her p a r t i c u l a r  teaching commit

ments. A simple re p ly  form to ge ther  wi th a stamped 

addressed envelope was included in each ma i l in g  to  

f a c i l i t a t e  prompt and easy re turns  of  the s t a f f  

names and t h e i r  C .S .E .  r e s p o n s i b i l i t i e s .

i i i .  F i n a l l y ,  the l e t t e r  was intended to give assurance  

and conf idence to i t s  r e c i p i e n t s .  In i t ,  the need 

f o r  teacher  involvement and p a r t i c i p a t i o n  in the  

study was st ressed and the proposed sequence of the
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research programme was ex p la ined .  Anonymity and 

c o n f i d e n t i a l i t y  f o r  t e ac h e r ,  department and 

estab l ishment  were guaranteed.

Wi thin s ix  weeks, one hundred and t h i r t y - n i n e  r e p l i e s  

had been received - a 92% response.  Such readiness to  

co-operate  was very encouraging al though i t  was immediately  

apparent  t h a t  some areas were not responding wi th as much 

enthusiasm as others .  For instance ,  L e i c e s t e r s h i r e  and 

Nott inghamshire - count ies wi th close connect ions wi th the  

U n iv e r s i t y  of  Le ic e s t e r  School of  Education and the East  

Midland Regional  Examinations Board - responded prompt ly to  

the communication whereas L i nc o ln s h i r e  - a county more 

geog raph ica l l y  remote - made a slower and less complete  

r e t u r n .

On the whole,  the Science Heads were very h e l p f u l ;  

many o f fe r ed  a d d i t io n a l  in format ion and comments such as 

the n o t i f i c a t i o n  of impending re t i rem en ts  and r e s i g n a t i o n s ,  

the h is to ry  and development of C .S .E .  science in t h e i r  

p a r t i c u l a r  es tab l ishment  and t h e i r  personal  involvement ,  

i f  any, wi th i t s  management. A su bs ta n t ia l  number of  

respondents also expressed t h e i r  i n t e r e s t  in the research  

programme and t h e i r  w i l l i n g n e s s  to a s s i s t  wi th any 

subsequent e n q u i r i e s .

Using the in fo rmat ion  obtained from the Heads of  

Science in response to the p r e l i m in a r y  l e t t e r ,  s ix  hundred 

and nine teachers were sent a copy of the q u e s t io n n a i r e .  

These teachers were drawn from n i n e t y - e i g h t  of  the o r i g i n a l  

one hundred and f i f t y - o n e  schools and col leges  used in the  

f i r s t  sample and a l l  of  them had r e s p o n s i b i l i t i e s  which 

included the teaching of one or more of  the main C .S .E .
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science subjects (as measured by the examinat ion e n t r i e s  

f o r  previous years,  see Sect ion 2 . 3 . )  namely Bio logy ,  

Chemistry,  General  Science or Physics.  The number of  

establ ishments  was such as to ensure th a t  the i n t e r -  and 

i n t r a -c o u n ty  r a t i o s  remained co ns i s ten t  wi th the region  

as a whole (see Appendix I I ) .

A s l i g h t  v a r i a t i o n  was necessary in L e i c e s t e r s h i r e  

North where,  due to lack of  ap p l i c a b l e  centres a r i s i n g  from 

the f i r s t  survey,  the number of  centres contacted in t h i s  

sub-sample was one fewer than t h a t  requ i red  i f  the r a t i o s  

were to be r e p r e s e n t a t i v e  of the region.  However, t h i s  

minor discrepancy was not considered important  since the  

ac tua l  number of  teachers approached in L e i c e s t e r s h i r e  North 

was l i t t l e  d i f f e r e n t  from other  areas of comparable s i z e .

A summary of these p r e l i m in a r y  stages of  the enquiry  

is shown in par t  A of Figure 2 ( i ) .

Of the s ix  hundred and nine science teachers  approached,  

190 were Biology teachers ,  151 were Chemistry,  103 were 

General  Science and 165 were teachers of Physics (see  

Appendix I I I ) .  A l e t t e r  of  in t r o du c t io n  addressed to each 

t eacher  pe rs o n a l l y ,  to ge ther  wi th a sheet conta in ing  

p r e l im in ar y  in fo r ma t io n ,  accompanied each qu es t io n na i r e  and 

a stamped addressed envelope was again included in each 

mai l ing  since the postage c h a r #  f o r  the re tu rn  of  the  

ques t i on na i re  exceeded the standard l e t t e r  r a t e .
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FI GURE 2 ( i )

FLOW CHART ILLUSTRATING THE METHOD OF ENQUIRY 
AND THE LEVEL OF RESPONSE

SCHOOL/COLLEGE
VISIT S

LITERATURE
SURVEY

STRATIFIED  
SAMPLING 
TECHNIQUES 
EMPLOYED IN  
EACH CASE

(1 1  no  l o n g e r  
a p p l i c a b l e )

301
From T e a c h e r s  
N o t  U s i n g  
P r o j e c t  Work  
i n  C . S . E .  
S c i e n c e (6 5 .3 % )

INTERVIEWS 
( T e a c h e r s , C . S . E .  
O f f i c i a l s ,  
E x a m i n e r s  e t c . )

PRELIMINARY LETTER OF INTRODUCTION/ 
ENQUIRY t o  HEADS OF SCIENCE i n  1 5 0  
S c h o o l s / C o l l e g e s  i n  E a s t  M id la n d  

R e g i o n
(9 2 .0 %  R e s p o n s e )

POSTAL QUESTIONNAIRE ON FUPIL PROJECT 
WORK t o  6 0 9  C . S . E .  SCIENCE TEACHERS 
i n  9 8  S c h o o l s / C o l l e g e s

(7 8 .8 %  R e s p o n s e )

4 8 0  QUESTIONNAIRES RETURNED

(7 8 .4 %  R e s p o n s e )

PART A 
The  

P r e l i m i n a r y  
S t a g e s

4 6 1  QUESTIONNAIRES COMPLETED (8  R e f u s a l s )

1 3 6
From T e a c h e r s  U s i n g  P r o j e c t  
Work i n  C . S . E .  S c i e n c e  

(2 9 .5 % )

24
From T e a c h e r s  
S o m e t i m e s  
U s i n g  P r o j e c t  
Work i n  C .S  . E . 
S c i e n c e (5 .2% )

1 6 0 PART B
From S c i e n c e  T e a c h e r s  U s i n g  o r  
S o m e t i m e s  U s i n g  t h e  P r o j e c t  
M eth o d  a t  C . S . E .  l e v e l  (3 4 .7 % )

i
4 2  P e r s o n a l  I n t e r v i e w s  R e q u e s t e d

3 0 P e r s o n a l  I n t e r v i e w s  C o m p l e t e d

A P i l o t  O b s e A / a t i o n a l  S t u d y  o f  
P u p i l  P r o j e c t  Work i n  C . S . E .  
C o m b in ed  S c i e n c e .

The  
3 - T i e r  
M eth od  

o f  E n q u i r y
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2 . 3 . _____ The Q u e s t i o n n a i r e  ( s e e  A p p e n d i x  I )

On the basis of in format ion  recorded in the S t a t i s t i c s

of Education ( V o l . 2,  H .M .S .O . ,  1968 - 76 i n c l . )  and more 

recent  repor ts  on examinat ion e n t r i e s  obtained from the  

East Midland Regional  Board at  the t ime of the en qu i ry ,  the  

four  main science subjects  to be taught  and examined at  

C.S .E .  l eve l  were i d e n t i f i e d  as B io logy ,  Chemistry,  General  

Science and Physics.  Given the p o p u la r i t y  of  these subjects  

alongside a C.S.E .  phi losophy encouraging a degree of  f l e x 

i b i l i t y  in the cons t ruct ion  of examinat ion sy l l a b us e s ,  i t  

seemed appr op r ia t e  t h e r e f o r e  to address the q u es t i on na i r e  to 

a 11 teachers whose r e s p o n s i b i l i t i e s  included C.S.E .  work in 

these su b je c ts ,  i r r e s p e c t i v e  of whether or not they made use 

of pupi l  p r o j e c t  work in t h e i r  teaching programmes.

The ques t ion na i re  consisted of four  sec t ions :

Sect ion A was to be completed only by those teachers  

who used (or  sometimes used) p r o j e c t  work as par t  

of t h e i r  C.S .E .  science course.  I t  was designed

to i d e n t i f y  the d i f f e r e n t  types of p r o j ec ts  being

undertaken in the schools and co l l eges  in the  

region and to i n v e s t i g a t e  the o rg an is a t i on  and 

management of such work w i t h in  the science d e p a r t 

ments. In t h i s  se c t io n ,  an at tempt  was also made 

to gain an understanding of t eachers '  pe rspec t ives  

of p r o j e c t  work in r e l a t i o n  to pupi l  a b i l i t y  and 

the a c q u i s i t i o n  of s k i l l s .

Sect ion B was to be completed only by those  

teachers who did not ,  at  th a t  t ime ,  use p r o j e c t  

work as par t  of  t h e i r  C .S.E.  science programme.
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I t  was designed to determine whether or not these  

teachers had ever  employed p r o j e c t  work and, i f  so, 

the subjects  and examinat ions in which they had 

used i t .  The respondents were also asked to  

o u t l i n e  t h e i r  reasons f o r  not undertaking p r o j e c t  

work wi th pupi ls  during the per iod of the enqu i ry .  

Sect ions C and D were f o r  complet ion by a l l  the  

science teachers involved in the survey.  Sect ion  

C was an at tempt  to i d e n t i f y  the tea ch er s '  views 

on a number of p o s i t i v e  and negat ive  statements  

r e l a t i n g  to pupi l  p r o j e c t  work, and to de f in e  the  

major c o n s t r a in ts  operat ing on both s t a f f  and 

pupi ls  in science departments throughout  the  

reg ion .  Sect ion D, in c o n t r a s t ,  sought in fo rmat ion  

about the age, sex,  q u a l i f i c a t i o n s  and work 

exper ience of the respondents.

Three main types of quest ion were incorpora ted  into  

the qu es t io n n a i r e ;  most quest ions requ i red only a s in g le  

t i c k  in the box alongside the most ap pr op r ia te  response.  

Others consisted of a column of boxes a l igned wi th a 

number of r e p l i e s ,  one, some or a l l  of  which might be 

r e l e v a n t .  Such quest ions requi red a t i c k  in each appropri  

ate box.

A few items on the ques t ion na i re  were open-ended in 

t h a t  the teachers were asked to give d e t a i l s  about them

se lves ,  t h e i r  views and t h e i r  teaching s i t u a t i o n s .  I t  

was a p p r ec ia te d ,  however,  t h a t  not a l l  the major issues  

could be tapped in these s t ruc tured  quest ions and so at  

i n t e r v a l s  throughout  the document ample space was provided  

f o r  teachers  to vo lun teer  comments and observat ions f r e e l y
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In the q u e s t io n na i r e ,  f requent  re fe rence  was made to

the term ' average pupi l  ' and a number of  i tems s p e c i f i c a l l y

requ i red  teachers to use t h i s  as a basis f o r  t h e i r  response.

In i t s  Seventh Report ( 1 96 3 ) ,  the Standing Committee of  the

Secondary School Examinations Counci l  had de f ined C.S.E .

Grade 4 as r e f l e c t i n g  ' the  standard of  performance to  be

expected from a s ix teen year  old of average a b i l i t y  in the

sub je c t '  (see Chapter 1, Sect ion 1 . 3 . ) ,  but the f in d in gs

of more recent  research (Cross 1979) had suggested t h a t

the 'average p u p i l '  could now reasonably be expected to

gain a Grade 3 in the C .S .E .  science examinat ions.  Thus,

f o r  the in format ion  of  the respondents,  the term 'average

p u p i l '  was def ined in the ques t ion na i re  as f o l lo w s :

. . .  a pupi l  who could reasonably be expected
to gain a Grade 3 or 4 in the f i n a l  C .S .E .
examinat ion.

At no po in t  in the document was the term ' p r o j e c t  work'  

(or  ' P r o j e c t  method' )  de f in ed .  This was a d e l i b e r a t e  

omission made to avoid in f l u e n c i n g  the respondents in any 

way; i t  was an at tempt  to gain the te achers '  own i n t e r p r e t 

a t ions of the term.

To f a c i l i t a t e  easy coding of the completed qu es t i on 

na i res  f o r  the purposes of computat ion,  numbered boxes were 

drawn up in a separate column down the r ig h t -h a nd  side of  

each page. Each box was constructed to hold a code to  

s i g n i f y  a s p e c i f i c  response to a p a r t i c u l a r  i tem on the  

q u e s t io n n a i r e .  In t h i s  way, the r i s k  of  e r ro rs  a r i s i n g  in 

the t r a n s f e r  of  in format ion  from the ques t ion na i re s  to the  

computer cards was reduced.

Of the s ix  hundred and nine qu es t ionna i res  i n i t i a l l y  

despatched,  four  hundred and s i x ty - o n e  copies were returned
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fo r  a n a l y s i s .  A f u r t h e r  eleven teachers responded to the  

communication but f e l t  unable to p a r t i c i p a t e  in the study 

due to a l t e r e d  ci rcumstances ( e . g .  r e t i r e m e n t ,  r e s i g n a t i o n ,  

promot ion,  changed teaching commitments).  E ight  teachers  

refused to a s s is t  in the study.  These f i g u r e s  represented  

an o v e r a l l  response ra te  of  78.8% and an adjusted response 

r a te  of 78.4% (see Appendix I V ) .

2 . 4 .  The In te rv iews

The response to the ques t ion na i re  (as shown in 

Appendices IV and V) was e x c e p t i o n a l l y  encouraging in terms 

of both the q u a l i t y  and the q u a n t i t y  of  in format ion  i t  

generated.  As expected though,  a range of  f u r t h e r  important  

quest ions emerged from i t  and the need to fo l l o w  up c e r t a i n  

points  was soon recognised.  Issues r e q u i r i n g  a d d i t i o n a l  

c l a r i f i c a t i o n  were i d e n t i f i e d  in the f o l l o w i n g  areas

- The s c ho o l /c o l l e g e  environment and the working 
cond i t ions

- The o r ga n isa t ion  of science classes throughout  
the sc ho o l /c o l l e g e

- The operat ion of the C.S .E .  examinat ions

- The content  of  the science sy l labuses

- The teaching s t r a t e g i e s  employed in C .S .E .  
science subjects

- The i n t e r n a l  procedures fo r  assessing p u p i l s '  
achievement in science

- The c o n s t ra in ts  upon the respondents in t h e i r  
s p e c i f i c  teaching s i t u a t i o n s

I t  was e s s e n t i a l  to obta in a f u l l e r  and more accurate  

p i c t u r e  of these aspects of  C .S .E .  science teaching and
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e x a m i n i n g  t h r o u g h o u t  t h e  r e g i o n .

Having considered a number of possible  approaches,  

the value of  making personal  v i s i t s  to the sc hoo l /c o l l eg es  

used in the survey,  wi th a view to i n te r v ie w in g  the  

respondents on these ma t te rs ,  was immediately apparent .  

C l e a r l y ,  extended s t ruc tured  in te rv iews  wi th a l l  the  

teachers would have been idea l  but ,  bear ing in mind the  

many c o n s t r a in t s  ( t im e ,  f in an ce ,  mutual convenience,  e t c . )  

r e s t r i c t i n g  such a venture ,  a 10% s t r a t i f i e d  sub-sample 

of the respondents seemed an ap prop r ia te  and r e a l i s t i c  

a l t e r n a t i v e .  The teachers were se lec ted using random 

number t a b le s  and, ensuring t h a t  the i n t e r -  and i n t r a 

county r a t i o s  were kept cons is ten t  wi th those of  the  

o r i g i n a l  survey po pu la t ion ,  the f i n a l  number i n v i t e d  f o r  

i n te r v ie w  t o t a l l e d  f o r t y - t w o  (see Appendix V I ) .

The se lec ted respondents were contacted by l e t t e r  in 

the f i r s t  ins tance .  This i n i t i a l  communication served to  

remind the teachers  of the C.S.E.  research programme and 

to exp la in  the need to gather  a d d i t i o n a l  in fo rmat ion  by 

personal  i n t e r v i e w .  A rep ly  form suggest ing a range of  

dates on which the proposed in te rv iews  could take place in 

t h e i r  s p e c i f i c  l o c a l i t y  was included in each m a i l i n g .  The 

teachers were asked to complete and re tu rn  the form i n d i c a 

t i n g  whether or not they were w i l l i n g  to be in te r v i e w ed .

I f  so, they were i n v i t e d  to designate a t ime and date when 

they would be a v a i l a b l e  to rece ive  the i n t e r v i e w e r  at  t h e i r
the

s c h o o l / c o l l e g e .  The teachers were assured of both/anonymity  

of t h e i r  previous responses to the qu es t i on na i r e  and the  

c o n f i d e n t i a l i t y  of  any fu tu r e  communication.
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By the end of the in te r v i e w in g  pe r iod ,  t h i r t y - s i x  

r e p l i e s  had been received from the f o r t y - t w o  teachers  

i n i t i a l l y  contacted .  Three of  these respondents refused  

to p a r t i c i p a t e  in the i n te r v ie w  programme and th ree  f e l t  

unable to be of  any f u r t h e r  assis tance e i t h e r  because 

they were no longer  teaching any ap pr op r ia te  C.S.E.  

science sub jec t  or because they had l e f t  the school or  

co l le ge  being used in the survey.

T h i r t y  teachers  in a l l  were f o r m a l l y  v i s i t e d  and 

i n terv iewed  as par t  of  the fo l lo w- up  study al though many 

more informal  contacts were made dur ing the in te r v ie w  

pe r iod .  A l l  the in terv iewees were respons ib le  f o r  the  

teaching of  one or more of  the main C .S .E .  science subjects  

and four teen  of  them used the p r o j e c t  method as par t  of  

t h e i r  t eaching s t ra teg y  (see Table 2.1 and Par t  B of  

Figure 2 ( i ) ) .
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TABLE 2 . 1 .

THE INTERVIEWEES: BY SUBJECT AREA AND USE OF PROJECT WORK

SUBJECT AREA
Use of P ro jec t  Work wi th  
C.S.E.  Science P u p i l s ( a ) TOTAL^b)

YES NO SOMETIMES

Biology 6 ( 7 ) 3 ( 6 ) -  ( 0 ) 9 ( 13 )

Chemistry 5 (5) 6 ( 7 ) -  ( 0 ) 11 ( 12 )

Genera 1 
Science 2 (2) - (0) -  ( 0 ) 2 ( 2 )

Physics 1 (1) 7 ( 13 ) 0 ( 1 ) 8 ( 15 )

To ta ls 14 (15) 16 ( 2 6 ) 0 ( 1 ) 30 ( 4 2 )

(a)  Ana lys is  made on the basis of  t ea ch er s '  e a r l i e r  
response to item 1, sect ion A of the q u e s t io n n a i r e .

(b)  The f i g u r e s  in brackets r e f e r  to the number of  teach  
ers i n v i t e d  f o r  in te r v i e w  in each ca tegory .

2 . 4 . 1 .  The In te r v ie w  Schedule

In order  to tap a l l  the poss ib le  responses of  the  

science teachers i t  was considered necessary to keep the  

form of  the in te r v ie w  as f l e x i b l e  as po ss ib le .  An i n t e r 

view schedule was subsequent ly designed which aimed to 

provide s t r u c t u r e  wi thout  r i g i d i t y .  I t  consisted of  four  

main sect ions and included quest ions on a range of  top ics  

set  out as fo l lo ws :
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Sect ion 1 - Subjects taught  at  C .S .E .  l e v e l .
Subjects taught  at  o ther  l e v e l s .
Current  s ize  of s c h o o l / c o l l e g e ;  i t s  p ro jec ted  
s i z e .
H i s t o r y  of es tab l ishment ;  i t s  catchment area .  
Number of s t a f f  ( t each ing and non- teaching)  
in science department .
Organ isa t ion  of examinat ion c lasses in science  
in 4th and 5th years .
Incidence of  mixed a b i l i t y  t each ing ;  banding;  
s e t t i n g ;  st reaming.
Teachers'  views on class o r g a n is a t io n ;  p r e f 
er red type of  o r g a n is a t io n .
Decisions about examinat ion e n t r i e s  - how, 
when, by whom?
Incidence of  dual examinat ion e n t r y .
Teachers'  views on examinat ion en t ry  
arrangements.
Most and l ea s t  s a t i s f a c t o r y  aspects of  
p r a c t i c a l  examinat ions in science at  C . S . E . , 
G.C.E.  0-  and A - l e v e l .
Advantages and disadvantages of continuous 
assessment.

Sect ion 2 - For t h i s  par t  of the i n t e r v ie w  the teachers
were provided wi th a l i s t  of  twenty top ics  f r e 
quent ly  found on the Mode I  C .S .E .  examinat ion  
syl labuses f o r  t h e i r  s p e c i f i c  science subject  
(see Appendix V i l a ) .  The teachers were then 
asked to s e le c t  th ree  top ics  which they con
sidered to be the most s a t i s f a c t o r y  with  
respect  to the ' average ' C .S .E .  p u p i l .
Using the same c r i t e r i a ,  they were then asked 
to i d e n t i f y  th ree top ics  which they regarded 
as l e a s t  s a t i s f a c t o r y . In each case,  the  
teachers were asked to give the reasons behind 
t h e i r  choice.

Sect ion 3 - In t h i s  sec t i on ,  the teachers were given a l i s t  
of eleven teaching s t r a t e g i e s  and a l i s t  of  
e ig h t  assessment procedures t h a t  might be used 
in C .S .E .  science teaching (see Appendix V l l b ) .  
The teachers were then asked to in d ic a t e  the  
main and subs id iary  teach ing s t r a t e g i e s  they  
used (or  would use) fo r  top ic s  they had s e l e c 
ted in the e a r l i e r  pa r t  (Sec t ion  2) of  the  
i n te r v ie w  programme.
S i m i l a r l y ,  they were asked to name the  
procedures they used (o r  would use) to assess 
the pupi Is progress in each case.

Sect ion 4 - In t h i s  f i n a l  pa r t  of  the in te r v ie w  the t e ac h 
ers were given a l i s t  of  seventeen possible  
c o n s t r a in ts  which might operate  on teachers and 
pup i ls  in schools and co l l eges  throughout  the  
region (see Appendix V I I c ) .  The respondents  
were i n v i t e d  to comment on any which they  
f e l t  were r e le v a n t  to t h e i r  present  teaching  
s i t u a t i o n  and t h e i r  s p e c i f i c  type of regime.
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The dura t ion  of the in te rv iews  var ied  between f o r t y -  

f i v e  minutes and two hours depending on the teachers '  

response.  The dialogue was recorded by hand on a prepared 

work-sheet  and l a t e r  t r an scr ibe d  in f u l l .  In most cases a 

to ur  of  the l a b o r a t o r i e s ,  t eaching and prep ar a t io n  rooms 

was included in the v i s i t ,  and on a number of  occasions  

specimens of  p u p i ls '  work, school sy l labuses and examina

t i o n  papers were made a v a i l a b l e .

2 . 5 .  The Observat ional  Study - A P i l o t  Scheme

The data co l l e c te d  through ques t ion na i re s  and personal  

i n te r v ie ws  were va luable  in p rov id ing a vast  amount of  

i n format ion about t eachers '  pe rspec t ives  on a v a r i e t y  of  

issues r e l a t i n g  to the teaching and examining of  C .S.E.  

sc ience .  Important  points emerged concerning the p r a c t i c 

a l i t i e s  of p r o j e c t  work f o r  C .S .E .  p u p i l s ,  and there  

appeared to be varying l ev e l s  of support  f o r  i t  as a 

t e a c h i n g / l e a r n i n g  s t ra teg y  and as an assessment procedure.

The respondents focussed considerab le  a t t e n t i o n  on the  

ac tua l  a c t i v i t i e s  of pupi ls  engaged in p r o j e c t  work and, 

c l e a r l y ,  many d i f f e r e n t  forms of pupi l  p a r t i c i p a t i o n  were 

envisaged.  Such d i f f e r i n g  degrees of  pupi l  involvement  

was a cause of  concern to many teachers  and the need to  

gather  a d d i t i o n a l  ma te r ia l  in t h i s  area acted as the  

st imulus to f u r t h e r  research and formed the basis of t h i s  

p i l o t  study.

Furthermore,  there  was a weal th of evidence to show 

t h a t  t ea ch er s '  percept ions of  events in the classroom or
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or l a bo ra to ry  may be qu i te  d i f f e r e n t  from those which 

ac tua l  ly occur (see,  f o r  example,  E l l i o t  1976) .  In other  

words, i t  could be argued t h a t  what happens in a teaching  

s i t u a t i o n  cannot be ascer ta ined  s o le ly  from teachers '  

de s c r ip t i o n s  of  t h e i r  i n te n t i o n s  nor from t h e i r  personal  

accounts of  what takes p lace .

When viewed in t h i s  l i g h t ,  some of  the data obtained  

from the quest ionnai res  and in te rv iews  has obvious l i m i t a 

t i o n s .  Th ere fo re ,  at  t h i s  stage in the enquiry i t  was 

important  to include some sor t  of  sm a l l - s c a le  research  

study to in v e s t i g a t e  more f u l l y  the ex ten t  to which the  

percept ions of  the C.S.E.  science teachers were t r ue  i n t e r  

p r e t a t i o n s  of  the working s i t u a t i o n .

In t h e i r  ques t ionna i res  and i n t e r v ie w s ,  the respond

ents had made c e r t a in  asser t ions about the p r o j e c t  method 

and i t s  re levance and usefulness f o r  the 'average '  p u p i l .  

Negat ive as wel l  as p o s i t i v e  fe a t u re s  of p r o j e c t  work were 

i d e n t i f i e d  even by those teachers g e n e r a l l y  in favour  of  

the method and a number of c o n f l i c t i n g  ideas emerged.

Among the claims which, i t  was f e l t ,  r equ i red f u r t h e r  

i n v e s t i g a t i o n  were:

1. Pupi ls  vary in t h e i r  a b i l i t y  to b e n e f i t  from
p r o j e c t  work:
(a )  Pupi ls  of above-average a b i l i t y  are more 

en th u s ia s t i c  about p r o j e c t  work in science;  
they are more mot ivated,  are more able to 
susta in e f f o r t  and as a r e s u l t  gain  
gr e a te s t  b e n e f i t .

(b)  Pupi ls  of below-average a b i l i t y  tend to 
adopt a 'passenger '  r o l e ,  indulge in large  
amounts of  in d i s c r i m i n a t e  copying,  requ i re  
excessive guidance and tend to lack  
enthusiasm and m o t i v a t i o n .  These pupi ls  
gain l ea s t  b e n e f i t .

2.  Many pupi ls  waste t ime dur ing class periods  
a l l o c a te d  to p r o j e c t  work.
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3. P ro je c t  work encourages co -operat ion  and 
communication between pupi ls  and teach er .

4.  Enquiry s k i l l s  are developed through p r o j e c t  
work.

The aim of t h is  p i l o t  study was th e r e f o r e  to develop  

an instrument  to i n v e s t ig a t e  these claims more f u l l y .

As a research t o o l ,  systemat ic  classroom observat ion  

had i n i t i a l l y  been the t a r g e t  of  a good deal  of  c r i t i c i s m  

(see Chapter 7) but having considered the arguments f o r  and 

agains t  i t s  use, i t  seemed reasonable to conclude t h a t  

given a s p e c i f i c  hypothesis to t e s t  or problem to i n v e s t i 

ga te ,  the method could make a va luable  c o n t r ib u t i o n  to our  

o v e r a l l  understanding of p r o j e c t  work in a c t i o n ,  complemen

t i n g  r a t h e r  than opposing the other  research s t r a t e g i e s  

employed in t h i s  study.  C l e a r l y ,  when used wi th care and 

i n t e r p r e t e d  wi th caut ion ,  systemat ic  observat ion and the  

recording of behaviour as and when i t  occurs could be a 

useful  method of i n v e s t i g a t i n g  pupi l  a c t i v i t y ,  being a less  

s u b je c t i v e  and more r e l i a b l e  means of i d e n t i f y i n g  the  

exchanges between pupi l  and peer ,  and pupi l  and teacher  

during class per iods .

The centre chosen fo r  the observa t iona l  study was a 

l a rge  school /community co l l eg e  s i t u a t e d  on the o u t s k i r t s  

of L e i c e s t e r .  A number of f e a t u re s  made t h i s  e s t a b l i s h 

ment an appropr ia te  base f o r  the research.

F i r s t l y ,  as an upper t i e r  ( 1 4 - 1 8 )  comprehensive 

es tab l i s hm en t ,  i t  held pupi ls  from across the whole a b i l i t y  

range.  P re v io us ly ,  i t  had been argued th a t  the school 's  

catchment area was e s p e c i a l l y  biassed towards the p r o f e s s 

iona l  classes and th e r e f o r e  gave r i s e  to pupi ls  t h a t  were 

l a r g e l y  a t y p i c a l  of  the C .S .E .  po pu la t ion .  However, f o r
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t h i s  p a r t i c u l a r  study,  the mat ter  of  soc ia l  c lass bias was 

not seen as a d i r e c t  or immediate problem. In f a c t ,  the  

midd l e -c las s  r a t i n g  of the school was a f e a t u r e  g e n e r a l l y  

in i t s  favour  since there  were few d i s c i p l i n e  or behav ioura l  

problems to cloud or confuse the issues under i n v e s t i g a t i o n  

in t h i s  p i l o t  scheme. Moreover,  the teachers were gener 

a l l y  happy in t h e i r  teaching environment;  they had 

responded wel l  to both the ques t ion na i r e  and the in te r v i e w  

programme, and i n i t i a l  discussions wi th them had revealed  

t h a t  they were i n te r e s t e d  in the C .S .E .  research study and 

w i l l i n g  to p a r t i c i p a t e  f u r t h e r .

A second important  f e a t u r e  of  the school concerned the

or g a n is a t io n  of science te ach ing .  A l l  four th  and f i f t h  
( 2 )year  p u p i l s '  ' were requi red to study at  l ea s t  one science  

sub jec t ,wh ich  meant t h a t  pupi ls  of  lower a b i l i t y / m o t i v a t i o n  

could not opt out of  science a l t o g e t h e r .  Consequent ly,  the  

f u l l  a b i l i t y / m o t i v a t i o n  spectrum was represented in these  

ye ar s .  Furthermore,  in order  to ca te r  fo r  the vary ing  

needs of these pupi ls  in the sciences three  'bands'  were 

set  up:

i .  F-Band - Composed of pupi ls  of above average
a b i l i t y  (3 )  fo l l o w i n g  G.C.E.  0 - l e v e l  
course(s)  in sc ience.

i i .  S-Band - Composed of  pupi ls  of  average a b i l i t y
fo l lo w in g  C.S.E.  science c o ur se (s ) .

i i i .  G-Band - Composed of  pupi ls  of below average
a b i l i t y  and near remedial  s ta tu s ,  
fo l lo w in g  C.S.E.  science c o ur se (s ) .

The pup i ls  in the S-Band and the G-Band studied

Combined Science,  a s in g le  school C .S .E .  Mode I I I  Course

which had been operat ing in var ious forms fo r  e ig h t  years .

The course was w e l l - e s t a b l i s h e d  in the school but in
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recent  years the s t a f f  involved had grown in cr e as in g ly  

c r i t i c a l  of  i t .  B u i l t  on a p r o j e c t - t y p e  bas is ,  the pupi ls  

were requ i red to undertake on average four  p r o j ec t s  per  

term f o r  the two year  dura t ion  of  the course.  A l l  the  

p r o j e c t  top ics  were pre-ass igned and the necessary  

resources were provided in the form of  p r a c t i c a l  work

sheets and in format ion  b o o k l e t s S e v e r a l  teachers were 

beginning to f e e l  t h a t  t h i s  type of approach was no longer  

s a t i s f a c t o r y ;  the resources too were regarded as somewhat 

out -da ted  and i n a p p ro p r ia te ,  r e s t r i c t i n g  pupi l  i n i t i a t i v e .  

With these th ings in mind, the whole course was coming 

under rev iew.  Thus, i t  seemed an ideal  t ime to observe  

the course in act ion and, perhaps,  a s s is t  the teachers in 

t h e i r  ev a lu a t i on  of t h i s  type of approach to p r o j e c t  work.

T h i r d l y ,  from a pure ly  p r a c t i c a l  point  of  view,  the  

school was i d e a l l y  s i t u a t e d ;  located four  mi les out of  

L e i c e s t e r ,  i t  was e a s i l y  reached by means of a r e g u la r  and 

r e l i a b l e  bus se rv ic e .  This was a useful  f a c i l i t y  ensur ing  

t h a t  t h i s  aspect of  the research programme could be under

taken wi th r e l a t i v e l y  l i t t l e  inconvenience to e i t h e r  the  

researcher  or the s t a f f  involved in the study.

A l l  the arrangements f o r  the observa t ional  study were 

made through the Combined Science Course Organ iser .  He 

se lec ted  two C.S.E.  Combined Science c lasses ,  one from the  

S-Band (h is  own r e s p o n s i b i l i t y )  and the other  from the 6-  

Band ( taught  by another member of  s t a f f ) .  The classes were 

se lec ted  on the basis th a t  they could both be observed on 

the same h a l f - d a y  each week. This was a va luable  saving  

on t ime and t r a v e l l i n g  expenses.
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The two members of s t a f f  respons ib le  f o r  the classes  

were b r ie f e d  about the aims and o b je c t i v e s  of the observa

t i o n a l  exerc ise  and were then asked to a s s is t  by se le c t i n g  

appr op r ia t e  pupi ls  f o r  ob ser va t io n .  The female teacher  in 

charge of the G-Band was requ i red  to designate four  pupi ls  

whom she regarded as ' l e a s t  ab le '  ( i . e .  pupi ls  who could 

not reasonably be expected to gain any grade higher  than a 

5 on the f i n a l  C .S.E.  c e r t i f i c a t e ) .  The Course Organiser ,  

respons ib le  f o r  the S-Band c la ss ,  was asked to s e le c t  four  

pupi ls  of 'above-average '  a b i l i t y  ( i . e .  pupi ls  who could 

reasonably be expected to gain a grade 1 or 2 on the f i n a l  

c e r t i f i c a t e ) .  The pupi ls  in each class were i d e n t i f i e d  and 

f o r  the purposes of  re fe rence  and analys is  they were a l l o c a  

ted i d e n t i t y  numbers (01 - 0 8 ) .  At no t ime during the  

observa t ion per iod were the pupi ls  informed of the r o le  of  

the i n v e s t i g a t o r  nor were they aware th a t  they themselves  

were being observed.

2 . 5 . 1 .  The Observat ion Schedule (see Table 2 .2 )

The basic s t r u c t u r e  of  the observat ion schedule used 

in t h i s  i n v e s t i g a t i o n  was der ived from the Science Teaching 

Observat ion Schedule ( S . T . O . S . )  which had been developed by 

Eggleston,  Gal ton and Jones (1975)  f o r  t h e i r  study of the  

'Processes and Products of Science Teach ing ' .

S .T .O .S .  was designed around a s in g le  dichotomy ( i . e .  

the events i n i t i a t e d  by the teacher  and those i n i t i a t e d  

and/or  maintained by\ the p u p i l )  and sought to d i r e c t  the  

observers '  a t t e n t i o n  to the range of  i n t e l l e c t u a l
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t r a n sa c t io n s  tak ing  place in science lessons ( e .g .  asking  

quest ions,  making statements ,  g iv ing  d i r e c t i o n s ,  e t c . ) .

The items included on S .T .O .S .  were studied in r e l a 

t io n  to the observat ions and comments made by the C .S .E .  

teachers in response to the qu es t ion na i re  and i n te r v ie w  

programme used e a r l i e r  in the en qu i ry .

On a number of po in t s ,  S .T .O . S .  was able to f u l f i l  

the requirements of the present  i n v e s t i g a t i o n .  F i r s t l y ,  i t  

f a c i l i t a t e d  the recording of i n t e l l e c t u a l  behaviours  

associated wi th science and the compi la t ion  of f a i r l y  

d e t a i l e d  records e .g .  of  the types of  quest ions being posed 

in the classroom or l a b o r a t o r y .  Secondly,  i t  d i s t in gu is he d  

the i n t e r a c t i o n s  between pupi ls  and te acher ,  between pupi ls  

themselves,  and between pupi ls  and resources.  And t h i r d l y ,  

i t  was not predominant ly concerned wi th managerial  

manoeuvres.

However, one major f e a t u r e  of  S .T .O .S .  made i t  

i n a pp ro pr ia te  f o r  use in the cu r re n t  i n v e s t i g a t i o n .

S .T .O .S .  had been developed to focus on those i n t e l l e c t u a l  

t r a n sa c t io n s  which f a c i l i t a t e d  d i f f e r e n t i a t i o n  among 

teachers whereas the immediate concern of t h i s  study was 

the i d e n t i f i c a t i o n  of  a c t i v i t i e s  d i f f e r e n t i a t i n g  p u p i1s 

during p r o j e c t  work in sc ience.

Faced wi th t h i s  i n c o n g r u i t y ,  a number of  m od i f i c a t i o n s  

and e l ab or a t ion s  were made to S .T .O . S .  and a new science  

pupi l  observat ion schedule was f i n a l l y  produced (see Table  

2 . 2 . ) .  I t  was designed to permi t  the f u l l  and systemat ic  

observat ion of  pupi ls  engaged in p r o j e c t  work and by 

combining the es tab l i shed  items from S .T .O .S .  wi th those  

der ived from the C.S.E .  respondents,  i t  was hoped t h a t  t h i s
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new schedule would tap those issues h i gh l i g h t e d  e a r l i e r  in 

Sect ion 2 . 5 .

The framework of  the science pupi l  observat ion sched

ule showing the i t e m is a t i o n  of  the four  main pupi l  a c t i v i 

t i e s  ( t a l k i n g ,  read ing ,  w r i t i n g  and p r a c t i c a l  work) during  

p r o j e c t  lessons is o u t l in e d  in F igure 2 ( i i ) .
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TABLE 2 . 2

SCIENCE PUPIL OBSERVATION SCHEDULE 

ADAPTED FROM S .T .O .S .  (Eggleston et  a l .  1975)

A. TALKING TO PEER(S)

01.  Non-re la ted  to top ic  
Related to topTc

02. Asks quest ion about the f a c t s / p r i n c i p l e s
03.  Asks quest ion about the a p p l i c a t i o n  of f a c t s / p r i n c i p l e s
04. Asks quest ion about the hypothesis or problem
05.  Asks quest ion about the procedure
06.  Repl ies to quest ion about the f a c t s / p r i n c i p l e s
07.  Repl ies to quest ion about the a p p l i c a t io n  of  f a c t s /

p r i n c i p l e s
08.  Repl ies to quest ion about the hypothesis or problem
09.  Repl ies to quest ion about the procedure
10. Makes comment/observat ion about the f a c t s / p r i n c i p l e s
11. Makes comment/observat ion about a p p l i c a t io n  of  f a c t s /

p r i n c i p l e s
12. Makes comment/observat ion about hypothesis or problem
13. Makes comment/observat ion about procedure
14. Asks quest ion about r e s u l t s / d a t a / r e c o r d i n g s
15. Repl ies to quest ion about r e s u l t s / d a t a / r e c o r d i n g s
16. Makes comment/observat ion about r e s u l t s / d a t a /  

record ings

B. TALKING TO TEACHER

17. Non- re la ted  to to p ic  
Related to topfc

18. Asks quest ion about the f a c t s / p r i n c i p l e s
19. Asks quest ion about a p p l i c a t i o n  of f a c t s / p r i n c i p l e s
20.  Asks quest ion about the hypothesis or problem
21. Asks quest ion about the procedure
22.  Repl ies to quest ion about the f a c t s / p r i n c i p l e s
23.  Repl ies to quest ion about a p p l i c a t i o n  of f a c t s /  

p r i n c i p l e s
24.  Repl ies to quest ion about the hypothesis or problem
25.  Repl ies to quest ion about the procedure
26.  Makes comment/observat ion about the f a c t s / p r i n c i p l e s
27.  Makes comment/observat ion about a p p l i c a t i o n  of  f a c t s /  

p r i n c i p l e s
28.  Makes comment/observat ion about the hypothesis or  

problem
29.  Makes comment/observat ion about procedure
30.  Asks quest ion about r e s u l t s / d a t a / r e c o r d i n g s
31.  Repl ies to quest ion about r e s u l t s / d a t a / r e c o r d i n g s
32. Makes comment/observat ion about r e s u l t s / d a t a / r e c o r d i n g s
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TABLE 2 . 2 .  ( C o n t . )

C. PUPIL READING

33. Non- re la ted  to to p ic
34.  Alone )

if: !i«

D. PUPIL WRITING

Alone37.  Independent ly  )
38.  From prepared t e x t )
39.  With pe er (s )  and no t e x t
40.  With pe er (s )  and using t e x t
41.  With teacher  and no t e x t
42.  With teacher  and using t e x t

E. PUPIL PRACTICAL WORK

43.  Non- re la ted  to to p ic
Prepar ing m a t e r i a l / s e t t i n g  up apparatus

44.  Alone )
45.  With p e e r ( s ) )  Related to top ic
46.  With te acher )
47.  Managing/observing the i n v e s t i g a t i o n
48.  Recording the r e s u l t s / d a t a
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FI GURE 2 ( i i )

SCIENCE PUPIL OBSERVATION SCHEDULE : BASIC STRUCTURE

ASKS QUESTION(S)

REPLIES TO 
QUESTION(S)

MAKES COMMENT(S).

(1)  PUPIL TALKING

RELATED TO TOPIC/.
LESSON (Fac ts ,  hypo
theses,  a p p l i c a t i o n s ,  
procedures,  r e s u l t s )  
NON-RELATED TO TOPIC/  
LESSON

.OF/TO PEER(S)

OF/TO TEACHER

(2)  PUPIL READING

RELATED TO TOPIC/LESSON

NON-RELATED TO TOPIC/LESSON

ALONE

WITH PEER(S) 

WITH TEACHER

(3)  PUPIL WRITING

RELATED TO TOPIC/  
LESSON

NON-RELATED TO TOPIC/_ 
LESSON

WITH TEXT(S)

.WITHOUT TEXT(S)

ALONE

WITH PEER(S) 

WITH TEACHER

(4)  PUPIL PRACTICAL WORK 

RELATED TO TOPIC/
LESSON

NON-RELATED TO TOPIC/  
LESSON

SETTING UP

MANAGING/
OBSERVING

RECORDING

ALONE

WITH PEER(S) 

WITH TEACHER
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2 . 5 . 2 .  The O b s e r v a t i o n  S t r a t e g y

Using the newly developed schedule toge th er  wi th a 

gr id  char t  f o r  recording the da ta ,  the p i l o t  obse rv a t io na l  

study was begun.

Each se lec ted  pupi l  was observed f o r  a per iod ( i . e .  

' u n i t ' )  of  four  minutes at  a t ime .  The sequence of  ' u n i t s '  

fo r  observing pupi ls  dur ing the course of a lesson was 

determined randomly (see Appendix V i l l a ) .  The obse rv a t io na l  

' u n i t '  had been set  at  four  minutes on the understanding  

th a t  t h i s  was a manageable per iod of t ime which would pe r 

mit  a number of  separate observat ions to be undertaken  

during the f i f t y  minutes of  each class lesson.  In a d d i t i o n ,  

observat ions d i s t r i b u t e d  randomly throughout  the class  

period would,  i t  was hoped, adequately sample the range of  

a c t i v i t i e s  performed by pup i ls  engaged in p r o j e c t  work.

R e g r e t t a b ly ,  because of  delays at  the s t a r t  and end of  

each lesson toge th er  wi th problems in the c o l l e c t i o n  and 

recording of  data ( p u p i l s ,  i t  should be remembered, had to 

be kept unaware of  the task of  the i n v e s t i g a t o r  and t h e i r  

own ro le  in the i n v e s t i g a t i o n ) ,  only e ig h t  ' u n i t s '  could  

be s a t i s f a c t o r i l y  documented during the f i f t y - m i n u t e  class  

per iod.  This meant t h a t  in a s ing le  class pe r io d ,  each 

pupi l  was observed tw i c e .

Contrary to the tech n ique employed in the o r i g i n a l

S .T .O . S .  i n v e s t i g a t i o n ,  i t  was decided not to record pupi l  

a c t i v i t y  at  set  i n t e r v a l s  ( e . g .  every two seconds) dur ing  

the four -minu te  ob se rv a t io na l  per iod since such a r igorous  

procedure demands considerab le  s k i l l  i f  i t  is to be 

implemented r e l i a b l y .  In the absence of  adequate t r a i n i n g  

in these s k i l l s ,  a s impler  approach seemed more f e a s i b l e .
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Thus, during an ob ser va t iona l  pe r iod,  each t ime a pupi l  

under i n v e s t i g a t i o n  d isplayed ore of the a c t i v i t i e s  i temised  

on the schedule ( i . e .  t a l k i n g ,  read ing ,  w r i t i n g  or p r a c t 

i c a l  work) a t i c k  was placed in the ap pr opr ia te  box of  the  

gr id  c h a r t .  When the p u p i l ' s  a c t i v i t y  changed, then the  

new behaviour  was recorded in the same way.

A p r e l i m in a r y  t r i a l  revealed t h a t  t h i s  system of  

record ing worked wel l  f o r  those sh or t - t e rm t r a n s a c t i o n s  

which could be e a s i l y  d is t in gu is he d  as separate events  

( e . g .  i tem 02,  the pupi l  asks quest ion about the f a c t s ) .

Under these c i rcumstances,  the record provided data of  a 

q u a n t i t a t i v e  nature ( e . g .  how many quest ions the pupi l  asked)  

and a q u a l i t a t i v e  nature ( e . g .  what type of quest ions the  

pupi l  asked) .  However, f o r  a c t i v i t i e s  such as re ad ing ,  

w r i t i n g  and p r a c t i c a l  work ( i tems 33 - 48 on the schedule)  

which may occupy the p u p i l ,  u n d is t r a c te d ,  fo r  much longer  

per iods of t im e ,  the system had obvious l i m i t a t i o n s  since  

i t  provided no data on the actua l  dura t ion  of these a c t i v i 

t i e s .  This was c le a r ly  u n s a t i s f a c t o r y .  Hence, f o r  i tems 

33 - 48,  a sub-scheme was developed in which any a c t i v i t y  

t h a t  cont inued fo r  longer  than f i v e  seconds was re - r e c o r d e d .  

The same scheme was also employed f o r  those t r a n s a c t i o n s  

which were seemingly unre la ted  to the p r o j e c t  top ics  i . e .  

i tems 01 and 17.

At the end of each four -minu te  per iod ,  a v e r t i c a l  l i n e  

was drawn through the g r id  to i n d ic a te  the end of  one 

ob se rv a t io na l  ' u n i t ' .  Four lessons in a l l  were observed 

and t h i r t y - t w o  ob ser va t iona l  ' u n i t s '  ( i . e .  four  un i ts  per  

p u p i l )  were recorded f o r  a n a ly s is .
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For the r e s u l t s  of t h i s  observat iona l  study a longside  

a more d e t a i l e d  discussion of the technique of  systemat ic  

observa t ion ,  the reader  is r e f e r r e d  to Chapter Seven.

2 . 6 .  Processing the Data

The responses to the ques t ionn a i re  were analysed by 

computer using the S t a t i s t i c a l  Package f o r  the Social  

Sciences ( S . P . S . S . ,  see Nie et  a l . 1975) .  The programs 

a v a i l a b l e  in t h i s  package and u t i l i s e d  in t h i s  research  

study included the f o l l o w i n g  s t a t i s t i c a l  procedures:

- raw and percentage f requency counts,  means 

and standard d e v ia t i o n s ;

- cross ta b u l a t i o n s  (cont ingency t a b l e s )  of  

se lec ted  pa i rs  of i tems;

- t e s ts  of s i g n i f i c a n c e  ( c h i - s q u a r e ) ;

- f a c t o r  a n a ly s is .

The manual devised by Nie e t  a l . (1975)  provides a useful  

account of  the data processing techniques employed in

S . P . S . S . ,  the l i m i t a t i o n s  of  the procedures and the  

opera t ing in fo rm a t io n .

The technique of C lu s te r  Analysis  descr ibed in Chapter  

Six (Sec t ion  6 . 4 . )  u t i l i s e d  C.A.R.M.  ( C lu s t e r  Analys is  by 

Relocat ion Methods) ,  a computer subprogram a v a i l a b l e  through  

Programmed Methods f o r  M u l t i v a r i a t e  Data (P .M .M.D . )  at  the  

U n i v e r s i t y  of  Nott ingham. For f u l l  d e t a i l s  on the a p p l i c a 

t io n s  of C.A.R.M.  the reader  is r e f e r r e d  to Youngman (1976,  

1979) .
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The i n te r v ie w  data and the r e s u l t s  of the observa t iona l  

study were processed manual ly since in these en qu i r i es  the  

number of cases involved was much s m a l le r .

The need f o r  care in the processing of  data and the  

compi la t ion  of s t a t i s t i c s  cannot be over-emphasised,  and 

fo r  those wi th l i t t l e  previous exper ience in t h i s  f i e l d  

some guidance is e s s e n t i a l .  Numerous t e x t s ,  some q u i te  

elementary ,  others more advanced have adequate ly  descr ibed  

data processing f a c i l i t i e s  and provided guidance on the  

a p p l i c a t io n  of appr op r ia t e  s t a t i s t i c a l  t e s t s .  In t h i s  

study,  the fo l l o w i n g  re fe rences were found to be e s p e c i a l l y  

va luab le:  Adams and Torgerson (19 64 ) ;  Bennett  and Bowers

(1976 ) ;  Cohen and H o l l id a y  (1 979 ) ;  Hays (19 74 ) ;  Mardia  

et  a l .  ( 1 97 9 ) ;  Maxwell ( 19 61 ) ;  Parten (1 95 0 ) ;  Robson (1 9 7 3 ) .
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NOTES

1. In May 1979, Union sanct ions were brought in to  a c t io n ;  

the Labour Government was defeated in the General  E lec t io n  

and a Conservat ive M i n i s t e r ,  Mr. Mark C a r l i s l e ,  was 

appointed the new Secreta ry  of  S ta te  f o r  Education and 

Science.  In October 1980, in a government r e - s h u f f l e .  S i r

Kei th Joseph ( former  M i n i s t e r  f o r  In dus t r y )  replaced

Carl  i s l e .

The Conservat ive Government supported proposals f o r  a 

new common system of examining at  16-plus but c a l l e d  f o r  

f u r t h e r  s tudies to be undertaken in the a rea .  The date f o r  

the in t r o d u c t i o n  of the new system (s e t  i n i t i a l l y  at  1983) 

was delayed u n t i l  1987 and then,  as a r e s u l t  of  cont inued  

controversy (see Chapter 1, Note 25) t e m p o r a r i l y  f r o z e n .

2. The l abe ls  ' f o u r t h  year '  and ' f i f t h  year '  were appl ied  

in the usual way even though pupi ls  did not en te r  the

school u n t i l  four teen years of age i . e .  t h e i r  ' f o u r t h  year '

3. Pupi l  a b i l i t y  used here and throughout  t h i s  study  

r e f e r s  to the convent ional  r a t i n g  given to pupi ls  on the  

basis of t h e i r  past performance and t h e i r  expected f u t u r e  

progress in the school system. A discussion of the f a c t o r s  

a f f e c t i n g  p u p i l s '  a b i l i t y  r a t i n g  is not broached al though  

i t  is acknowledged t h a t  the term ' p u p i l  a b i l i t y '  may, in 

many instances,  be b e t t e r  i n t e r p r e t e d  as ' p u p i l  a t ta in m e nt '

4. ' E l e c t r i c i t y '  and 'F ib r es  and Fabr ics '  were the main 

topics  being undertaken at  the t ime of the study.
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3 . 1 . The Types of P ro je c t  Work Undertaken by Pupi ls  

fo l l o w i n g  C. S. E. Sc ience Courses

As discussed in Chapter  1 (Sec t ion  1 . 4 . ) ,  the p r o j e c t  

approach can be in t e r p r e t e d  in a number of d i f f e r e n t  ways 

and as such is l i k e l y  to produce a v a r i e t y  of  outcomes,  

some of  which may be f a v o u ra b le ,  others less so. Thus, at  

the o u ts e t ,  the need to i d e n t i f y  the d i f f e r e n t  types of  

p r o j e c ts  being undertaken by C .S .E .  science pupi ls  was 

recognised as an important  f e a t u r e  of t h i s  research.

Hence, in i tem 5, Sect ion A of  the qu es t ionna i re  (see 

Appendix I )  an at tempt  was made to i n v e s t i g a t e  t h i s  aspect  

more thoroughly .  In t h i s  i tem,  the teachers were provided  

with a choice of four  a l t e r n a t i v e  types of p r o j e c t  approach,  

namely:

TYPE A : A r ep o r t in g  type in which pupi ls  c o l l e c t

in format ion  from books, jo u r n a ls  and other  

secondary sources and then w r i t e  an account  

in the form of a bo ok le t ,  f o l d e r  or the l i k e .

TYPE B : A d iscovery type in which the pupi ls  at tempt  to

answer a quest ion by means of in fo rmat ion  ga th 

ered through exper imentat ion  and/or  observa t ion ;  

the p r o j e c t  being w r i t t e n  up in the form of  a 

simple research paper .

TYPE C : A combinat ion of  the re po r t in g  and the d iscovery  

type .

TYPE D : Other Types (to be s p e c i f i e d  by the respondents

i f  A, B, or C not a p p r o p r i a t e ) .
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Given these four  d e s c r i p t i o n s ,  teachers were asked 

to i n d ic a te  which one best ch a r a c t e r i z e d  the type of  

p r o j e c t  work a c t u a l l y  c a r r i e d  out by the m a j o r i t y  of  

t h e i r  C .S .E .  science p u p i l s .  The reported inc idence of  

each type ( w i t h i n  C .S .E .  science as a whole and w i t h in  

each of  the four  main science subjects  under i n v e s t i g a 

t i o n )  is shown in Table 3 . 1 .

TABLE 3 . 1 .

THE TYPES OF PROJECT WORK BEING UNDERTAKEN BY PUPILS IN THE 

FOUR MAIN C.S.E.  SCIENCE SUBJECTS

FREQUENCY OF RESPONSE (% age)

TYPE OF BIOLOGY CHEMISTRY GEN.SCI. PHYSICS ALL
PROJECT SUBJECTS*

A. 37 (a ) 6 17 9(b) 70
Report (60.7) ( 1 6 . 7 ) ( 4 2 . 5 ) (5 0 . 0 ) ( 4 3 . 8 )

B. 0 4 1 1 6
D i scovery - ( 1 1 . 1 ) ( 2 . 5 ) ( 5 . 6 ) ( 3 . 8 )

C.
Comb ina- 22 21 (c ) 20(d) 7 71
t  ion ( 3 6 . 1 ) ( 5 8 . 3 ) (5 0 . 0 ) ( 3 8 .9 ) ( 4 4 . 4 )

D. 1 4 2 0 1 1
Others ( 1 . 6 ) ( 1 1 . 1 ) ( 5 . 0 ) ( 5 . 6 ) ( 6 . 9 )

Not 1 1 0 0 2
ans. ( 1 . 6 ) ( 2 . 8 ) - - ( 1 . 3 )

To ta ls 100% 100% 100% 100% 100%

n = 61 36 40 18 160

*  Five of the respondents were respons ib le  f o r  C .S .E .  
science subjects  other  than the four  main ones under  
i n v e s t i g a t i o n  so t h a t  I n te g ra t e d  SCience,  Engineer ing  
Science,  Rural  Science and Mode I I I  Combined Science  
are included in t h i s  a n a l y s i s .
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Using the d e sc r i p t io n s  prov ided,  43.8% of the 160 

respondents implementing p r o j e c t  work at  the t ime of  the  

enquiry (70 teachers in a l l )  named Type A, the r e p o r t -  

type p r o j e c t ,  as most t y p i c a l .  A s l i g h t l y  h igher  

percentage,  44.4% (71 te achers )  s p e c i f i e d  Type C, the  

combined r e p o r t / d i s c o v e r y  approach,  as the most c h a r a c t e r 

i s t i c  w h i l s t  only s ix  respondents (3.8%) descr ibed the  

p r o j e c t  work undertaken by t h e i r  C .S .E .  pupi ls  as 

discovery-based i . e .  Type B.

Eleven teachers (6.9%) f e l t  unable to assign the  

types of p ro je c t s  c a r r i e d  out by t h e i r  pupi ls  in to  any one 

of the def ined c a te g or ie s ;  these respondents provided  

t h e i r  own d e s cr ip t io n s  under the heading ' Other Types '

The types o u t l in e d  in t h i s  group were found t y p i c a l l y  to  

consis t  of  a se r ies  of  p r a c t i c a l  exerc ises  supported and 

l inked to ge th er  by background reading around the theme.

For example,  as expla ined by one teacher  during the course 

of his in te r v ie w :

I use the p r o j e c t  work as a fo l lo w -u p  to class  
work; a f t e r  teaching ' A Balanced D i e t '  wi th  
p r a c t i c a l  exerc ises  in c la ss ,  the pupi ls  do a 
p r o j e c t  on ' O b e s i t y ' ,  and a f t e r  teaching  
'R e pr od u c t io n ' ,  they do a p r o j e c t  on 
' C o n t r a c e p t i o n ' .

(131 ,  B iology ,  in t e r v ie w )

Another a l t e r n a t i v e  approach to p r o j e c t  work was 

apparent  in the obse rva t io na l  study p i l o t e d  at  the end 

of t h i s  enqui ry  (see Chapters 2,  Sect ion 2 . 5 . ,  and 7 ) .

In the Mode I I I  Combined Science course under i n v e s t i g a t i o n ,  

a l l  the p r o j e c t  top ics  were pre-ass igned by the s t a f f  and 

a l l  the necessary resources were provided f o r  the pupi l  

in the form of  p r a c t i c a l  work-sheets and in format ion  

bo ok le ts .  ' W r i t i n g  up' in t h i s  instance e n t a i l e d  the
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complet ion of  p r o j e c t  record sheets f o r  incor po ra t io n  

i n to  a p r o j e c t  f i l e  on each t o p i c .

Only two respondents (1.3%) f a i l e d  to complete t h i s  

q u es t i on na i r e  i tem but judging by t h e i r  w i l l i n g n e s s  to 

co-opera te  on l a t e r  items i t  seems l i k e l y  t h a t  t h e i r  

f a i l u r e  to provide in format ion  on the types of  p r o j e c t  

work c a r r i e d  out by t h e i r  C .S .E .  pupi ls  was the r e s u l t  of  

e r r o r  than d e l i b e r a t e  omission.

With re fe rence  to the separate  subject  areas shown 

in Table 3 . 1 . ,  the teachers of  Biology and Physics tended,  

in g e ne ra l ,  to engage t h e i r  pupi ls  in p r o j ec t s  which were 

l a r g e l y  of the r ep o r t in g  type (see Table 3 . 1 . ,  ( a )  and

( b ) ) .  A number of  respondents expla ined t h a t  p r o j e c t  

work of  t h i s  type was e s p e c i a l l y  ap pr opr ia te  f o r  top ics  

such as ' P o l l u t i o n '  and 'Conservat ion '  on the Biology  

s y l l a b u s ,  and fo r  'Astronomy' and ' R a d i o a c t i v i t y '  in the  

Physics course.

In f u r t h e r  discussions of t h i s  type of r e p o r t in g  

e x e r c is e ,  many teachers expressed concern about the high 

incidence of  p lag ia r ism t h a t  emerged from i t .  Moreover,  

in Sect ion C ( i t em 8) of  the qu e s t io n n a i r e ,  91.4% of  the  

teachers  using the r e p o r t - t y p e  approach agreed t h a t  i t  

r e s u l t e d  in ' l a r g e  volumes of  m at e r i a l  being copied 

d i r e c t l y  from books and j o u r n a l s ' .  This f i n d i n g  was 

h i gh ly  s i g n i f i c a n t  (p<0.001 )  compared wi th the response 

obtained from teachers using other  forms of p r o j e c t  work 

(see Chapter 5, Sect ion 5 . 3 . 1 . ) .  I t  seemed t h a t  r eg a rd 

less of c l e a r  gu id e l ine s  being given to the cont ra ry  

p r o j e c t  work of  the r e p o r t - t y p e ,  when undertaken by C .S .E .  

science p u p i l s ,  f r e q u e n t l y  consisted of  wholesale .
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i n d is c r im in a t e  copying accompanied by l i t t l e  t r u e  under

standing of  the top ic  under study.  As one former  Chie f  

Examiner observed:

I found t h i s  t rend to copying whole chunks 
of  in format ion  to be a general  p a t t e r n .

(147,  Chemistry)

S i m i l a r l y ,  having worked wi th pupi ls  on p r o j e c t s ,

another  respondent commented:

Pupi ls  seem to have the impression t h a t  i f  they  
copy enough from books, put in a few pamphlets 
and p i c t u r e s ,  then t h i s  is a l l  t h a t  is needed.
I t  must be neat ,  of  course!

(057 ,  B iology )

In the discussion of  p r o j e c t  r e p o r t s ,  severa l  teachers  

commented on the neatness of  the e n te r p r is e s  and in 

response to i tem 10, Sect ion C of the q u e s t io n n a i r e ,

44.3% of those teachers using the r e p o r t - t y p e  approach agreed 

th a t  ' P r o j e c t  work ensures t h a t  pupi ls  take care over the  

pres enta t ion  of t h e i r  work'  (see Chapter 5, Sect ion 5 . 7 ) .

Work of t h i s  nature ( i . e .  the neat r e p o r t )  was considered  

by some to be a d e s i r ab le  fe a tu r e  of C .S .E .  science p r o j 

ec ts .  I t  is i n t e r e s t i n g  to speculate  whether t h i s  was,  

perhaps,  because unt idy presenta t ions  were more d i f f i c u l t  

to assess and r e f l e c t e d  badly on the s t a f f  superv is ing them,  

or whether the w e l l - d i s c i p l i n e d  approach to a monotonous 

task such as neat copying was to be encouraged as par t  

of the t e n a c i t y  and ded ica t ion  requ i red  of a science  

s t u d e n t .

Several  respondents were however p l a i n l y  opposed to 

both these viewpoints ma inta in ing  t h a t  such perspec t ives  

were l a r g e l y  i r r e l e v a n t  to the rea l  aims and o b j e c t i v e s  of  

C.S.E.  science p r o j e c t  work.  Two teachers went on to  

suggest t h a t  the occurrence of p r o j e c t  work in vo lv ing
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neat exerc ises  in p lag ia r ism was more symptomatic of the

inadequacy and/or  inexper ience of  the s t a f f  r a t h e r  than

t h a t  of  the p u p i l s .  Although the not ion of  t eacher

e x p e r t i s e  and exper ience in the handl ing of  p r o j e c t  work

is discussed more f u l l y  in Sect ion 3 . 2 .  of  t h i s  chapter

and l a t e r  in Chapters 6 and 8,  the f o l l o w i n g  e x t r a c t s

h i g h l i g h t  some of the areas of d i f f i c u l t y :

The 'p ro je c t '  work undertaken by these pupi ls  
does not fo l lo w  the cur ren t  concept of  p r o j ec t s  - 
which are in many ways f a r  removed from the  
o r i g i n a l  concept of ' d i s c o v e r y ' .  P ro jec ts  have 
come to be thought of  as ' t ea c he r  a ids '  r a t h e r
than as a means of a l lowing c h i l d r e n  to use books,
f o l l o w  i n t e r e s t  e t c .  wi th guidance.  Many p r o j ec t s  
are merely the copying of a book by a p u p i l .

(137 ,  Biology)

Inexper ienced teachers seem to o f ten  wish to 
use p r o je c t s  in unguided s i t u a t i o n s  because i t  
looks as though the kids are working hard and 
producing lo ts  of  work.  The amount of  in form
a t ion  l e a r n t  though seems low . . .

(034,  Chemistry)

Thus, on the st rength of  statements presented so f a r ,  

one might r e a d i l y  suspect t h a t  much of  the p r o j e c t  work 

undertaken in C.S.E.  science i n e v i t a b l y  e n t a i l s  ex tensive  

copying from books wi th the compi la t ion  of a neat  lengthy  

p r o j e c t  r e p o r t  as the c h ie f  t a r g e t .  F o r t u n a t e l y ,  f o r  

those who expect  s l i g h t l y  more from the p r o j e c t  approach,  

t h i s  does not represent  the t o t a l  p i c t u r e :  a d d i t i o n a l  data  

c o l l e c t e d  from the quest ionnai res  in d ic a te s  t h a t  o ther ,  

less passive types of p r o j e c t  work may be r e a l i s t i c a l l y  

envisaged.

In Chemistry and General  Science,  pup i l s  were more 

f r e q u e n t l y  engaged in 'combinat ion'  type p r o je c t s  (see 

Table 3 . 1 . ,  (c )  and ( d ) ) .  In t h i s  approach,  an at tempt  

was made to marry the t h e o r e t i c a l  and exper imenta l  aspects
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of a to p ic  by combining the ' r e p o r t i n g '  and 'd is c ov e ry '  

elements of i t .  The pupi ls  were requ i red  to answer some 

quest ion or in v e s t i g a t e  some problem by means of  in forma

t io n  gathered from t e x t s ,  and data c o l l e c t e d  through  

simple exper imentat ion  and/or  ob serva t ion .  In Chemistry,  

'Chromatography'  was c i t ed  as a good to p ic  f o r  t h i s  type  

of approach in th a t  the separat ion and i d e n t i f i c a t i o n  of  

pigments involved p r a c t i c a l ,  exper imental  techniques  

whereas the molecular  basis of  the phenomenon had to be 

t ack led  from a l a r g e l y  t h e o r e t i c a l  s t andpo in t .

S i m i l a r l y ,  from the General  Science s y l l a b u s ,  ' S o i l  

and Food Product ion '  as an op t iona l  extension ex erc ise  was 

considered an appropr ia te  to p ic  f o r  t h i s  combined type of  

approach.  The study of  so i l  provided many openings f o r  

p r a c t i c a l  experiments and demonstrat ions,  and the sect ion  

on food product ion i n e v i t a b l y  involved re fe rence  to the  

e x i s t i n g  l i t e r a t u r e .

I t  could,  however, be argued t h a t  the incidence of  

p r o j e c t  work of  the combined-type (as repor ted by seventy-  

one of  the respondents)  may wel l  be i n f l a t e d  since in 

recent  years ,  teachers have been bombarded wi th p r e s c r i p 

t i ons  fo r  ' e f f e c t i v e '  science te ach ing ,  wi th the need f o r  

pupi ls  to be encouraged in the 'processes '  of  science  

r ec e iv in g  considerab le  a t t e n t i o n  both in the o f f i c i a l  

documents and the popular  press.  There is now a weal th  

of l i t e r a t u r e  advocat ing a p r a c t i c a l ,  i n v e s t i g a t i v e  

approach in science teach ing,  a recent  a d d i t i on  to t h i s  

being the 1979 Report on secondary educat ion produced by

H.M. In spe c to ra te  which c r i t i c i s e d  the lack of  p r a c t i c a l  

i n v e s t i g a t i o n s  found in secondary school sc ience.
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condemned the d i d a c t i c  approach observed in the examinat ion  

classes and s t rongly  recommended t h a t  pupi ls  should e x p e r i 

ence the 'processes '  as we l l  as the 'p roduc ts '  of  science  

in t h e i r  school lessons:

R e g r e t t a b l y ,  not a l l  the teaching methods were 
e f f e c t i v e .  In many of  the science departments  
the teaching seen o f fe r e d  few o p p o r t u n i t i e s  fo r  
pupi ls  to show i n i t i a t i v e  or to develop specu l 
a t i v e  t h i n k i n g .  They were f r e q u e n t l y  asked to 
copy copious notes from the blackboard or were 
given d i c t a t e d  notes which demanded l i t t l e  or  
no thought  __
. . .  Some schools achieved good e x te r n a l  exam
i n a t io n  r e s u l t s  by these methods but ne ver th e 
less i t  was f e l t  t h a t  the excessive use of them 
det ra c t ed  from the o v e r a l l  q u a l i t y  of  the  
science l e s s o n s i 1) .

Fur thermore,  on the quest ion of exper imenta l  design,

the Report advised t h a t :

. . .  even i f  many of the present  examinat ion  
procedures made l i t t l e  or no formal  assess
ment of  t h i s  s k i l l ,  pupi ls  ought not to be 
denied the oppor tun i ty  to gain exper ience of  
t h i s  important  f e a tu re  of science as a 
process( 2 ) .

Given then the widespread support  fo r  these recommend

at ions as ' b e t t e r '  approaches to science tea ch ing ,  teachers  

not a c t u a l l y  implementing them may fe e l  r e l u c t a n t  to admit  

i t .  Thus, the 'combinat ion'  type of p r o j e c t  work,  being a 

ha l f -way  stand between s t r a i g h t  re po r t in g  and f u l l  

d iscovery ,  may gain an u n r e a l i s t i c  l eve l  of  support  from 

the operators  of the p r o j e c t  method in science teaching  

programmes. However, at  the present  t ime ,  any such conclu

sion must be drawn t e n t a t i v e l y ;  the ex ten t  to which p r o j e c t  

work of the combined type is a c t u a l l y  undertaken at  C .S .E .  

l e v e l  remains sp ec u la t i v e .  C l e a r l y ,  f u r t h e r ,  more e x te n 

sive and systemat ic  observat ion of  p r o j e c t  work in progress  

is requ i red  to provide the a d d i t i o n a l  in format ion necessary
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to conf i rm or r e j e c t  these c la ims.

The repor ted incidence of p r o j e c t  work of the 'd is c o v 

e r y '  type was, in co n t r a s t ,  very low. The 'd is co ve ry '  

p r o j e c t  r e l i e d  on pupi ls  using the r e s u l t s  of  t h e i r  own 

ex pe r i m en ta t i on ,  observat ion and p r a c t i c a l  exerc ises  to  

answer a s p e c i f i c  quest ion or t e s t  a s p e c i f i c  hypothesis ,  

the f i n d in g s  being w r i t t e n  up in the form of  a simple  

research paper .  Only six  science teachers (4 in Chemistry;  

1 in General  Science and 1 in Physics)  in d ica ted  th a t  

t h e i r  p u p i l s '  p ro jec ts  were f u l l y  d iscovery in nature  

( see Table 3 . 1 . ) .

The reasons f o r  the discovery p r o j ec t s  being so 

r a r e l y  u t i l i s e d  were many and v a r i e d .  Several  respondents  

discussed the problems of ob ta in ing  the necessary m at e r i a ls  

( l i v i n g  organisms in the case of  the b i o l o g i s t s )  and 

prov id ing the es se n t ia l  apparatus and f a c i l i t i e s .  For 

examp 1e :

Large classes - small l a b o r a t o r i e s  - very  
1 imi ted f a c i l i t i e s .

(082,  Biology)

We do not have the resources,  t ime or  
t e c h n ic a l  assistance needed.

(100,  Chemistry)

were t y p i c a l  of  the comments made by teachers to expla in
I 3 )

t h e i r  f a i l u r e  to implement a d iscovery approach. '  '

Other  respondents considered the sy l l abus to be a 

major c o n s t r a i n t ;  the teachers expla ined t h a t  t h e i r  s y l l a 

buses were o f ten  too wide and too deep to permi t  the  

discovery approach.  I t  was f e l t  t h a t  i f  a l l  the mandatory 

sect ions were to be adequately covered,  then much of  the  

p r o j e c t  work had to be undertaken at  home, out of  school  

hours.  This was an obvious r e s t r i c t i o n  on the type of
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p r o j e c t  work th a t  could be at tempted.  The teachers of

Physics were e s p e c ia l l y  c r i t i c a l  of  the ' t r a d i t i o n a l '

theme running through t h e i r  Mode I ,  Syl labus 1. They

maintained t h a t  large por t ions  of i t  were l a r g e l y

i r r e l e v a n t  to the average C .S .E .  pupi l  and c e r t a i n l y

i n a p p r o p r ia te  fo r  the 'd is c ov e ry '  type of  e x e r c is e .  This

general  f i n d i n g  supports t h a t  of  Armstead (1975)  whose

i n v e s t i g a t i o n  in to  the a t t i t u d e s  of  Chemistry teachers

towards p r o j e c t  work in modern Chemistry courses revealed

t h a t  the e x i s t i n g  Chemistry sy l labuses were not r e a l l y

conducive to i n v e s t i g a t i v e  p r o j e c t  work.

In a d d i t i on  to the i n a p p l i c a b i l i t y  of  the science

sy l l a b us es ,  some of the p a r t i c i p a n t s  in t h i s  study also

argued t h a t :

. . .  Pupi ls  fo l lo w i ng  an a l l  C .S .E .  programme 
are over loaded wi th p r o j e c t s .

(100,  Chemist ry)

and t h a t :

Most pupi ls  have t h e i r  f i l l  of  p r o j e c t  work in 
humani t ies '  subjects and only welcome ' e x c i t i n g '  
p r o j e c t s .  Finding ' e x c i t i n g '  exper iments which 
pupi ls  can perform alone ,  w h i l s t  the other  
nineteen are doing d i f f e r e n t  ' e x c i t i n g '  e x p e r i 
ments is not easy!

(043 ,  Chemistry)

In r e l a t i o n  to the types of  p r o j e c t  work t h a t  could 

be s u cc e ss fu l l y  implemented, a la rge  number of  respondents  

commented on the a t t i t u d e s  and a b i l i t i e s  of  t h e i r  C .S .E .  

candida tes .  Of p a r t i c u l a r  i n t e r e s t  was the teachers '  

response to i tem 3, Sect ion C of the qu es t ion na i re  under 

which 29.4% of the teachers a c t u a l l y  using the p r o j e c t  

method agreed t h a t  ' P r o j e c t  work of  any re a l  value to the  

pupi l  is beyond the scope of  an average C .S .E .  candidate '  

(see Chapter  6, Table 6 . 1 2 . ) .  In some cases,  i t  was f e l t
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t h a t  the general  ethos of secondary educat ion wi th i t s  

s e l e c t i v e  and d i da c t i c  t r a d i t i o n s ,  combined wi th the  

not ion th a t  the C.S.E.  examinat ion was 'second-best '  

compared to the G.C.E.  0 - l e v e l ,  was responsible  f o r  the  

product ion of  pupi ls  who were,  in the main,  incapable of  

i n i t i a t i n g  an exper imental  programme and i n s u f f i c i e n t l y  

motivated to sustain one. The fo l lo w i ng  comments expla in  

these views:

In my opinion a w e l l - m o t i v a te d ,  more able pupi l  
can gain much from in d iv id ua l  p r o j e c t  work. In 
my exper ience,  however, the 'average C.S.E.  p u p i l '  
does not of ten f i t  t h i s  de sc r i p t io n  in both 
respects - due no doubt,  to the present  0 - I e v e I /
C.S.E.  system!

(233,  Chemistry)

C.S.E.  pupi ls  have n e i t h e r  the i n t e l l i g e n c e ,  
academic background, a b i l i t y  to concentrate  
or simple c u r i o s i t y  necessary to research a 
topic  thoroughly .  The work remains super
f i c i a l  and of ten p l a g ia r i s e d  even though i t  
may be b e a u t i f u l l y  presented.

(041,  Biology)

In his thes is  on the e f f e c t  of  p r o j e c t  work on p u p i ls '

a t t i t u d e s  to science,  Wilmut (1971) had also recognised

the d i f f i c u l t i e s  associated wi th p r o j ec t  work f o r  the

less ab le /mot ivated p u p i l ,  not ing t h a t :

A qu i te  commonly held view at  one t ime was th a t  
c r e a t i v e  p r a c t i c a l  work provided an an t i do te  fo r  
the ch i ld  sick of academic work . . .  But i t  would 
seem as though the admin is t ra t io n  of  p ro jects  
with t h is  type of c h i ld  is e s p e c i a l l y  hard.

(Wilmut 1971, p . 35)  
However, in the p u p i l ' s  defence,  one respondent maintained

th a t :

This is i n e v i t a b l e .  A f t e r  three years of  being 
to ld  what to do and being constant ly  ' spoon- fed'  
i n format ion ,  i t  is not surpr is ing they are at  a 
loss when expected to th ink  fo r  themselves.  They 
have to learn how to make good use of t ime . . .

(423,  Chemistry)
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Along s i m i l a r  l i n e s ,  a number of teachers in t h i s  

study advocated th a t  p r o j e c t  work of the d isco ver y - typ e  

would be f a r  more successful  at  C .S .E .  l eve l  i f  i t  were 

int roduced to pupi ls  e a r l i e r  in t h e i r  school l i v e s .  I t  was 

f e l t  t h a t  in order  f o r  the p r o j e c t  method to be implemented 

as a r e a l l y  va luable  and e f f e c t i v e  t e a c h i n g / l e a r n i n g  s t r a t 

egy, pupi ls  requi red a per iod of t r a i n i n g  and induct ion  

in to  i t s  use. The recommendations set  out below ne a t ly  

r e f l e c t  these views:

P ro je c t  work could be usefu l  i f  the curr icu lum  
of the school enabled i t  to be introduced as pa r t  
of the approach from the f i r s t  year .  In t h i s  way,  
the idea of  doing a p r o j e c t  and what is requ i red  
from i t  would be known to the pupi l  before the  
s t a r t  of  the examinat ion course.

(102 ,  General  Science)

There has to be considerab le  p r ep ara t ion  fo r  
p r o j e c t  work in the teaching p r i o r  to the ca r ry ing  
out of  the p r o j e c t .  In a sense,  the pupi l  should 
be ' taught '  how to ta c k l e  a p r o j e c t .

(050,  Physics)

The ideas and recommendations expressed above rece ive

support  from a number of previous in v e s t i g a t o r s  in the

f i e l d .  Por te r  ( 1 970 ) ,  f o r  ins tance ,  emphasised the need

f o r  a progression towards f u l l  assumption of r e s p o n s i b i l i t y

f o r  the p r o j e c t  on the pa r t  of  the p u p i l ,  and Wilmut (1971)

in his study of p r o je c t  work in N u f f i e l d  A - le v e l  Physica l

Science suggested t h a t :

  the re  is some j u s t i f i c a t i o n  f o r  de lay ing  the
onset of  p r o je c t  work u n t i l  the pupi l  is in a 
p o s i t i on  to make judgements of a s u f f i c i e n t l y  
complex and comprehensive nature to make the  
p r o j e c t  worth doing (Wilmut 1971, p . 5 3 ) .

S i m i l a r  issues emerged from an Anglo-American study

of pr imary educat ion.  In a re po r t  produced by Cook and

Mack (1 9 7 1 ) ,  on the basis of  in te r v ie ws  wi th teachers

a t tempt ing  to implement the in te g r a t e d  day according to
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the ' P lowden-sty l e ' phi losophy in in fan ts  and j u n i o r

schools,  i t  was noted t h a t :

With ch i ld re n  who have had a formal  educa t ion ,  
seeing r es u l t s  is a slow process.  Such c h i ld re n  
have d i f f i c u l t y  in fo l l o w i n g  through on something;  
they a r e n ' t  con f iden t  in themselves.  They need 
a tremendous amount of  approval  and support .  But 
one does, a f t e r  a w h i l e ,  begin to see breakthroughs.
I t  j u s t  takes a l o t  of  t ime,  and conf idence in 
on ese l f ,  and t r u s t  in the c h i l d r e n .

(Cook and Mack 1971, p . 52)

The same repo r t  also drew a t t e n t i o n  to the judgements 

teachers have to make wi th regard to the guidance and 

superv is ion given to pupi ls  engaged in independent study 

of  a discovery nature .  The point  of  i n t e r v e n t i o n  by the  

teacher  was seen as a c r i t i c a l  decis ion to be made wi th  

respect  to the pupi l  as an in d i v i d u a l  having personal  needs,  

i n t e r e s t s ,  s k i l l s  and l ea rn ing  s t y l e s .  The importance of  

these issues in r e l a t i o n  to the successful  implementat ion  

of p r o je c t  work is discussed f u r t h e r  in Chapters 4 and 5.

3 . 2 .  Topics fo r  P ro je c t  Work: Choice and Assignment

Possibly one of the more i n t e r e s t i n g  f i n d in g s  to emerge 

from th is  par t  of  the study r e l a t e s  to the method of to p i c  

s e l e c t i o n ,  focussing on the quest ion 'Are the top ics  f o r  

p r o j e c t  work assigned or do the pupi ls  choose t h e i r  own 

to p i cs ? '  In the previous se c t i on ,  b r i e f  re fe rence  was made 

to some of the topics  f r e q u e n t l y  adopted f o r  p r o j e c t  work.  

These topics  were taken from the e x i s t i n g  C .S .E .  science  

sy l l abuses .  However, f u r t h e r  enqu i r i es  revealed t h a t  the  

decis ions about topics  were f a r  from simple,  o f ten  being 

based on complex reasoning by the teaching s t a f f .
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What fo l lows is an account of  the methods by which 

top ics  f o r  p r o j e c t  work were adopted wi th a d iscussion of  

the main fa c t o rs  guiding and in f l u e n c i n g  teachers in t h e i r  

decis ions about to p ic s .

The evidence presented here is drawn from the tea ch er s '  

response to item 3, Sect ion A of  the qu es t ionna i re  and 

a d d i t i o n a l  comments and observat ions volunteered dur ing the  

course of the enqu i ry .

The adoption of top ics  fo r  p r o j e c t  work a r is e  by four  

main routes .  These are summarised in Table 3 . 2 .  toge th er  

with an analys is  of t h e i r  occurrence in each of the C .S .E .  

science subjects under study.

As shown in Table 3 . 2 . ,  one qu ar te r  of  the teachers  

implementing the p r o j e c t  method (40 in a l l )  pe rmi t ted  

t h e i r  pupi ls  to choose t h e i r  own to p ic  independent ly ,  g i v 

ing guidance only when re qu i r e d .  When asked to name those  

f a c t o r s  guiding them in t h e i r  dec is ion  to a l low pupi ls  to 

choose t h e i r  t o p ic s ,  50% of  these respondents in d ica ted  

t h a t  they regarded pupi l  i n t e r e s t  and a t t i t u d e  ( e s p e c i a l l y  

m o t i v a t io n )  as paramount to the successful  implementat ion  

of a p r o j e c t  top ic  and i t s  subsequent e f f e c t i v e n e s s  as a 

t e a c h i n g / l e a r n i n g  s t r a t e g y .  Hence, these teachers might  

be regarded as more e s p e c i a l l y  p u p i l - o r i e n t a t e d  in t h a t  

they tended to base t h e i r  decis ions about p r o j e c t  top ics  

on the v a r i e t y  and span of  t h e i r  p u p i l s '  own i n t e r e s t s  

and a t t i t u d e s  (see Table 3 . 3 . ( a ) ) .  The comments which 

f o l l o w  i l l u s t r a t e  t h i s  po int  of view.

S e l f - s e l e c t i o n  guarantees a g r e a te r  involvement  
in the p r o j e c t  and leads to a more s a t i s f a c t o r y  
product .

( 0 7 3 ,  C h e m i s t r y )
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TABLE 3 . 2 .

THE ASSIGNMENT AND CHOICE OF TOPICS 
FOR PUPIL PROJECT WORK iN ÉÂCH OF THE MAIN C.S.E.  SCIENCE SUBJECTS

FREQUENCY OF RESPONSE (% age)

Method of Assignment/Choice Biology Chemistry General
Science

Physics A l l
Subjects *

1. A l l  pupi ls are assigned s p e c i f i c  
t o p i c ( s )  fo r  t h e i r  p r o je c t  work

32
(5 2 . 5 )

4
( 11 .1 )

11 
( 2 7 . 5 )

4
(2 2 . 2 )

51
( 3 1 . 9 )

2.  A l l  pupi ls  s e le c t  t h e i r  own 
t o p i c ( s )  from a number of  
assigned ones

9
(14 . 8 )

a
( 22 .2 )

14
( 3 5 . 0 )

8
( 4 4 . 4 )

41
( 2 5 . 6 )

3 .  A l l  pupi ls  choose t h e i r  own t o p i c ( s )  
independently wi th guidance where 
necessary

12
(1 9 . 7 )

18
(5 0 . 0 )

10
(2 5 . 0 )

0 40
( 2 5 . 0 )

4.  Some pupi ls are assigned t h e i r  
s p e c i f i c  t o p i c ( s ) ,  o thers choose 
t h e i r  t o p i c ( s )  wi th guidance 
where necessary

7
(11 . 5 )

6
(1 6 . 7 )

5
(1 2 . 5 )

5
( 2 7 . 8 )

25
( 1 5 . 6 )

Not answered 1
(1 . 6 )

0 0 1
( 5 . 5 )

3
( 1 . 9 )

n = 61 36 40 18 160

*  see Table 3 . 1 .

TABLE 3 . 3 .

FACTORS GUIDING TEACHERS IN THEIR 
DECISION TO ASSIGN TOPICS OR GIVE PUPILS CHOICE

GROUPS OF TEACHERS
1 2 3 4

METHOD Of TOPIC 
ADOPTION

FACTORS
OUlOING
DECISION

A ll p u p ils  
ara asslgnad 

s p a c ifIc  
to p lc (s )  fo r  
t h a ir  p ro ja c t 

work

A l l p u p ils  
sal act th a Ir  
own to p lc (s )  
from a numbar 
o f asslgnad

A l l p u p ils  
choosa th a ir  
own to p lc (s )
1ndapandant1 y 
w ith  guldanca 
whara nacassary

Soma p u p ils  ara 
asslgnad s p a c ifIc  
to p lc (s ) ;  o thars 

choosa th a ir  
to p lc (s )  w ith  

guldanca whara 
nacassary

A l l
raspondants

to  work.
15.7* 29.3* 50.0* (a) 44.4* (C) 32.5*

( I I )  R#l#v»nc# o f Topic to  S ylU bu* 
•nd Ekomlnotion.

43.1* ( • ) 26.S* 17.5* 24.0* 30.0*

( I l l )  Pupil A b i l i t y  to  chooto mnd 
handid to p ic .

15.7* 29.3* 27.5* 44.4* (d) 27.5*

( Iv )  A v a ila b i l i t y  o f Ratourcaa 
and F a c l l l t la * .

25.5* 34.1* (b ) 15.0* 32.0* 25.6*

(v) O rganisation and Managamant 
o f P ro jact Work.

19.6* ■ 22.0* 7 .5* 12.0* 16.25*

( v l)  Tha Contant o f tha  Topic and
I ts  po ta n tla l fo r  p ra c t ic a l work.

9 .a * 22.0* 12.5* s .o * 8.75*

( v l l )  Tha Mathod o f Aaaaasmanf o f 
P ro jac t Work.

3 .9* - 2 .5* 8 .0* 3 .75* (g)

( v l l l )  Tha A b i l i t y  and Apt 1twda o f 
tha  Taachar

3 .9* 7 .3* - - 3 .1 *  ( f )

n . 51 41 40 25 160
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The pupi ls  are more l i k e l y  to co-operate  i f
given a f r e e  hand in choice.  (083,  General  Science)

In order  to susta in i n t e r e s t  over two years of  
p r o j e c t  work I f e e l  t h a t  i f  pupi ls  choose t h e i r  
p r o j e c t  from t h e i r  own i n t e r e s t s ,  t h i s  w i l l  be 
e a s ie r  accomplished. (009,  Biology)

The p r o j e c t  must grow out of  i n t e r e s t  r a t h e r  than 
hope the p r o j e c t  w i l l  generate i n t e r e s t .

(008,  Chemistry)

The not ion th a t  p r o j e c t  topics  should,  i f  po ss i b l e ,  

be chosen by the pupi l  so as to encourage g r e a te r  mot iva

t i o n  has also been put forward by Armstead (1975 p. 76)  

on the basis of observat ions and recommendations made by 

Dowdeswell and T r i c k e r  (1970)  in t h e i r  e a r l i e r  discussions  

on the use of b i o l o g i c a l  p r o j ec t s  in N u f f i e l d  Advanced 

Science.  I t  is however i n t e r e s t i n g  to note t h a t  none of  

the Physics teachers p a r t i c i p a t i n g  in t h i s  study gave 

t h i s  freedom of choice to t h e i r  C.S.E.  pupi ls  (see Table

3 . 2 . ) .  The reasons why t h i s  should be so remain specula 

t i v e  but the co ns t ra in ts  of a f a i r l y  r i g i d  and t r a d i t i o n a l  

sy l labus as mentioned in the previous sec t ion)  seem to  

have some in f lu e nc e  on these kinds of dec is ion .

As an a l t e r n a t i v e  to the method o u t l i n ed  above, f o r t y  

one teachers (25.6%) u t i l i s e d  a s e le c t i o n  system in which 

the pupi ls  were requ i red  to s e le c t  t h e i r  top ics  from a 

number of assigned ones (see Table 3 . 2 . ) .  This p a r t i c u l a r  

method was regarded favourab ly  by Small (1973)  whose study 

of student  p r o j e c t  work in Fur ther  Education revealed t h a t  

those students who had some degree of choice ( i . e .  they  

chose from a l i s t  of  t o p ic s )  tended to perform b e t t e r  than 

those who were given f r e e  choice or no choice.  However,  

in the C.S.E.  enquiry repor ted here,  improvement in pupi l
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performance did not appear to be an important  f a c t o r

under co ns idera t ion  by teachers using the s e le c t io n  scheme.

From the in format ion  c o l l e c te d  on t h i s  i tem,  i t  seemed

t h a t  al though pupi l  i n t e r e s t  and a b i l i t y  did guide these

teachers in the compi la t ion  of  t h e i r  to p ic  l i s t s ,  the cost

of  p r o j e c t  work made the a v a i l a b i l i t y  of  appr op r ia t e

resources and f a c i l i t i e s  the c h ie f  f a c t o r  in f lu e nc in g

t h e i r  dec is ion  to adopt t h i s  p a r t i c u l a r  method (see Table

3 . 3 . ,  ( b ) ) .  Some of the c o ns t ra in ts  exper ienced by the

teachers wi th respect  to p r o j e c t  top ics  are r e f l e c t e d  in

the comments which fo l lo w :

Pupi ls  are o f f e r ed  l i m i t e d  choice . . .  the l i m i t s  
are set  by the f a c i l i t i e s  o f fe r e d  by the school  
and neighbourhood being appropr ia te  and 
adequate.  (085,  General  Science)

. . .  a l arge  amount of resource m at e r i a l  has been 
c o l l e c t e d  to g e t h e r .  Other top ics  which the pupi l  
might choose would present  d i f f i c u l t y  and much 
less m a te r i a l  would be a v a i l a b l e .

(170 ,  Biology)

In an e a r l i e r  study by Hewi t t  (1970)  the p rov is ion  

of adequate f a c i l i t i e s  had been i d e n t i f i e d  as 'probably  

the g r e a te s t  problem' and in the in v e s t i g a t i o n  of  the  

use of  p r o j e c t  work in Chemistry ( c i t e d  e a r l i e r ) ,

Armstead (1975,  p . 5) too had seen i t  as one of those  

problems t h a t  ' s tubborn ly  re m a in ' .  Thus f u r t h e r  co ns t ra in ts  

on the s e le c t io n  of top ics  would seem to be a f fo rded by the  

a v a i l a b i l i t y  of  key resources and f a c i l i t i e s  and, c l e a r l y ,  

f o r  some teachers in t h i s  study,  the p rov is ion  of  adequate  

m a t e r i a l s ,  equipment and accommodation was an important  

issue in assessing whether or not top ics  f o r  pupi l  p r o j e c t  

work were f e a s i b l e .
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Tw enty - f i ve  teachers (15 .6%) ,  in c o n t r a s t ,  operated a 

diual system by a l lowing c e r t a i n  pupi ls  to choose t h e i r  to p 

i c s  w h i l s t  assigning s p e c i f i c  ones to other  c lass members. 

As might be expected,  two main f a c to r s  (see Table 3 . 3 . ,

( c )  and ( d ) )  guided these teachers in t h e i r  dec is ion  to 

ass ign top ics  or give pupi ls  choice:

i .  the p u p i l s '  i n t e r e s t  and a t t i t u d e  to work,

i i .  the p u p i l s '  a b i l i t y  to choose and handle the t o p i c .

Oin the whole the teachers f e l t  j u s t i f i e d  in using t h i s  type

o f  approach. As one respondent exp la ined .

More able pupi ls  are able to make decis ions as 
to the s u i t a b i l i t y  of p a r t i c u l a r  top ics  f o r  p r o j e c t  
work, and can r e a l i s e  the p r a c t i c a l  p o s s i b i l i t i e s  
of a p r o j e c t .  Less able (and less mot ivated)  
pupi ls  need guidance ___  (003,  Chemistry)

Another  teacher  of Chemistry argued.

Experience shows t h a t  some top ics  which a t t r a c t  
pupi ls  are not capable of  being susta ined.

(027,  Chemistry)

However,  in the implementat ion of the dual scheme i t  was

also st ressed t h a t :

I f  pupi ls  se le c t  a s u i t a b l e  to p i c  f o r  themselves  
( t h a t  i s ,  i f  the apparatus is a v a i l a b l e  and the  
experiments are safe)  t h i s  is p r e f e r r e d .  Those 
who do not ,  have a top ic  suggested . . .

(200,  Chemistry)

I t  seemed t h e r e f o r e  t h a t  the teachers in t h i s  group p r e f 

er red to draw out top ics  which were of i n t e r e s t  and appeal  

to the pupi ls  themselves but ,  in keeping wi th e a r l i e r  

f ind in gs  in t h i s  area (see,  f o r  example,  Hewi t t  1970) they  

were also forced to consider  those less able pupi ls  who 

found i t  d i f f i c u l t  to choose and analyse a p r o j e c t  top ic  

in the f i r s t  instance .
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Having considered the fa c t o rs  guiding teachers in 

t h e i r  dec is ion  to give pupi ls  some degree of choice in 

t h e i r  p r o j e c t  to p ic s ,  i t  is i n t e r e s t i n g  t h a t  almost one 

t h i r d  of the respondents ( the  m a jo r i t y  of  whom were 

teachers of Biology)  assigned s p e c i f i c  top ics  to a 11 t h e i r  

pupi ls  i r r e s p e c t i v e  of t h e i r  in d iv id u a l  a b i l i t i e s  and 

i n t e r e s t s  (see Table 3 . 2 . ) .  These teachers were found to 

a t tach  more over t  importance to the f i n a l  examinat ion and 

could ,  perhaps,  be regarded as more s y l l a b u s - o r i e n t a t e d .  

Indeed,  43.1% of them made t h e i r  decis ions about a p r o j e c t  

to p ic  on the basis of i t s  immediate relevance to the

sy l l abus  and examinat ion (see Table 3 . 3 . ,  ( e ) ) .  In t h i s

co nt e x t ,  one teacher  wrote:

The sy l l abus  is the prime c o ns id er a t io n .
(363,  Chemistry)

wh i le  another ,  who taught  Physics,  favoured the assignment  

of  top ics  because:

A f r e e  choice produces top ics  wi th l i t t l e
sy l labus  content .  (326 ,  Physics)

The suggest ion t h a t  assignment reduces m o t iv a t io n ,

i n t e r e s t  and o r i g i n a l i t y  was e i t h e r  dismissed or r a t i o n a l 

ised by the teachers adopting t h i s  type of  approach.  When 

i n te r v i e w ed ,  some respondents proposed t h a t  by assigning  

a to p ic  t h a t  was r e a l i s t i c ,  pupi ls  were more l i k e l y  to  

achieve something p o s i t i v e  from the ex e r c is e .  I t  was 

f u r t h e r  suggested t h a t  t h e i r  success wi th the undertaking  

then acted as a s t imu lus ,  encouraging them to susta in  

e f f o r t .  Others argued t h a t  the assignment of p r o j e c t  

top ic s  did permi t  a considerab le  degree of o r i g i n a l i t y  in 

t h a t  pupi ls  were able to expand or play down c e r t a i n
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aspects of the topics  according to t h e i r  own i n t e r e s t s  

and i n c l i n a t i o n s .  Several  respondents went on to suggest  

t h a t  the ' average '  C .S .E .  pupi l  a c t u a l l y  p re f e r s  to be 

given set  assignments and tends to f lounder  or panic i f  

l e f t  in an open-ended s i t u a t i o n  wi th regard to  the choice  

of a t o p i c .

Cont inuing t h i s  theme, f i v e  teachers expressed concern 

about t h e i r  own lack of e x p e r t i s e  and/or  i n t e r e s t  in 

c e r t a i n  f i e l d s  of  study.  The i r  d é f i c i e n c e s ,  they f e l t ,  

of ten  r e s t r i c t e d  t h e i r  se le c t i o n  of  topics  and narrowed 

t h e i r  use of  the p r o j e c t  method (see Table 3 . 3 . , ( f ) ) .  

S i m i l a r  but less d i r e c t  re ferences to teacher  a b i l i t y  and 

a p t i tu d e  were made by many more respondents in o ther  con

t e x t s .  The possession of appr op r ia t e  s k i l l s  as wel l  as 

personal  i n t e r e s t s  were seen by some teachers as important  

f a c to r s  guiding t h e i r  decis ion to assign top ics  or a l low  

pupi ls  a l i m i t e d  choice.  Moreover,  i t  was suggested 

t h a t  p r o j e c t  work could only be r e a l l y  e f f e c t i v e  i f  

proper ly  planned and d i r e c t e d ,  and th e r e f o r e  the success 

of the p r o j e c t  method was seen to depend to some ex ten t  on 

the a b i l i t y  of  the teacher  to plan and d i r e c t  the work 

e f f e c t i v e l y .

S i m i l a r  f i n d i n gs  had emerged from the i n v e s t i g a t i o n  

c a r r ie d  out by Small (1973)  c i t e d  e a r l i e r .  She found 

t h a t  the p r o j e c t  tu to r s  o f ten  exper ienced d i f f i c u l t y  in 

i d e n t i f y i n g  s u i t a b l e  p r o j e c t  top ics  and prov id ing  adequate 

resources,  sent iments which were echoed by the C .S .E .  

respondents used in t h i s  study:
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P ro je c t  work is r a r e l y  e x p l o i t ed  to i t s  f u l l  
p o t e n t i a l  l a r g e l y  due to the inadequacy of  the  
s t a f f  involved .  (267,  Bio logy)

I f e e l  my personal  problems w i l l  a r i s e  from 
lack of  v a r i e t y  of  t o p ic s ,  lack of  resources  
due to my own inexper ience.

(190,  Biology)

The s t a f f  concerned also f e e l  t h a t  wh i le  they  
have a deal  of subject  sp ec ia l i sm,  they need 
to develop d i f f e r e n t  techniques to apply them 
to a p ro jec t -based  course.  (211,  General  Science)

Such comments hold c le a r  im p l ic a t io ns  f o r  the pre-  and 

i n - s e r v i c e  t r a i n i n g  of teachers and r a is e  ser ious quest ions  

about the exper iences of science teachers ou ts ide  the f i e l d  

of educat ion and t h e i r  a b i l i t y  to apply t h e i r  academic 

knowledge to p r a c t i c a l  s i t u a t i o n s .  (These issues are 

discussed more f u l l y  in Chapter 6,  Sect ion 6 . 2 .  in the  

l i g h t  of  f u r t h e r  data on the q u a l i f i c a t i o n s ,  t r a i n i n g  and 

work exper ience of  the teachers involved in t h i s  i n v e s t i g a 

t i o n ,  and in Chapter 8,  Sect ion 8 . 9 .  where major co ns t r a in ts  

on the implementat ion of p r o j e c t  work are co ns idered . )

An a d d i t i o n a l  f i n d in g  to emerge from the data r e la t e s  

to the assessment of p r o j e c t  work. S u r p r i s i n g l y ,  of the one 

hundred and s i x t y  teachers,  implementing the p r o j e c t  approach,  

only six  (3.75%) of them named p r o j e c t  assessment as a f a c 

t o r  guiding t h e i r  decis ion to assign top ics  or give pupi ls  

a choice (see Table 3 . 3 . ( g ) ) .  This was e s p e c i a l l y  i n t e r e s t 

ing in view of  the f a c t  th a t  n i n e t y - n i n e  (61.9%) of  the  

respondents agreed wi th a l a t e r  statement  on the ques t ion 

n a i r e ,  namely t h a t  ' P r o j e c t  work cannot be r e l i a b l y  

s tandard ized ;  a pupi l  may be severely  handicapped by h i s /  

her choice of t o p i c '  (see Chapter 6,  Table 6 . 1 2 . ) .  One 

respondent did however provide a d e t a i l e d  account of  the  

problems of assessment he had pe rs ona l l y  encountered:
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When I f i r s t  s t a r te d  p r o j e c t  work i t  was st ressed  
by the Examining Board t h a t  the emphasis was on 
p r a c t i c a l  exercises and not on copied w r i t t e n  
work.  We ex h i b i te d  a l l  the s tudents '  work and the  
examiner /moderator  ca l l e d  to see the work and to  
i n t e r v ie w  some of the s tudents .  Then costs became 
p r o h i b i t i v e  and the Examining Board scrapped the  
system and requested us to send p r o je c t s  by post .
When I enquired about the d i f f i c u l t i e s  of  sending 
samples of  chemicals e t c .  and the dangers and 
i m p o s s i b i l i t i e s  a t tending t h a t  e x e r c is e ,  the Board 
said to send only the papers! A f t e r  t h a t ,  our  
i n t e r e s t  in p r o j e c t  work slumped!

(219,  Chemistry)

D i s s a t i s f a c t i o n  wi th the operat ion of a posta l  modera

t i o n  system was expressed by a number of  teachers  during  

the course of  the enquiry and there  was obvious concern 

about the assessment of p r o j e c t  work f o r  examinat ion pur 

poses (see Chapter  4) but ,  on the whole,  assessment  

procedures in r e l a t i o n  to the s e le c t io n  of  top ics  was not ,  

i t  seems, a major considerat ion  f o r  the m a j o r i t y  of  

science teachers involved in t h i s  study.

3 . 3 .  Summary and Discussion

A v a r i e t y  of d i f f e r e n t  forms of p r o j e c t  work was found 

to e x i s t  in schools and co l l eges  in the East Midland region  

This chapter  has reviewed the types of p r o j e c t  work being 

undertaken in the four  main C.S.E.  science subjects  under 

i n v e s t i g a t i o n ,  and discussed the s e le c t i o n  of  top ics  used 

in the p r o j e c t  method at  t h i s  l e v e l .

In terms of the de scr ip t io ns  employed in t h i s  study,  

two main types of p r o j e c t  work were found to predominate.  

These were ( i )  the ' r e p o r t '  type and ( i i )  the 'combinat ion '  

t y pe .  In the former ,  the pupi ls  were requ i red  to c o l l e c t
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i n fo rmat ion  on a s p e c i f i c  to p ic  from a range of  l i t e r a r y  

sources,  organise the m at e r ia l  and then present  i t  in the  

form of  a w r i t t e n  r e p o r t .  43.8% of the C .S .E .  teachers  

using the p r o j e c t  approach ind ica ted  t h a t  t h e i r  pupi ls  

were engaged in t h i s  type of  exerc ise  al though the i n c i d 

ence of  i t  was found to be higher  among the teachers  of  

Biology and Physics.  Many of  the teachers employing the  

r ep o r t  method regarded i t  as a va luable  means of  promoting 

i n t e r e s t  in the subject  al though the vast  m a j o r i t y  (91.4%)  

also expressed concern about the heightened incidence of  

p l ag ia r is m  t h a t  tended to emerge from i t .

In c o n t r a s t ,  44.4% of the respondents used what was 

descr ibed as the 'combinat ion'  approach to p r o j e c t  work 

where pupi ls  were requi red to answer some quest ion or  

i n v e s t i g a t e  some problem by combining the t h e o r e t i c a l  and 

p r a c t i c a l  aspects of the to p ic  under study.  This type of  

ex erc ise  was more popular  among the teachers of  Chemistry  

and General  Science who regarded i t  as more ap p l ic a b l e  

to t h e i r  C .S .E .  syl labuses and examinat ions.

The f u l l  ' d isc ove ry '  type p r o j e c t  based on p r a c t i c a l  

exper imentat ion and i n v e s t i g a t i o n  was, according to the  

d e f i n i t i o n  prov ided,  r a r e l y  used. The i n a b i l i t y  of  pupi ls  

to cope wi th an open-ended s i t u a t i o n ,  the lack of f a c i l i t 

ies and resources ,  and the pressures of  the examinat ion  

syl labus  were the main reasons put forward to exp la in  

t eachers '  f a i l u r e  to implement t h i s  type of approach.

A few a l t e r n a t i v e  forms of  p r o j e c t  work were descr ibed  

These us ua l l y  took the form of  s t ru c tu re d  exerc ises  using 

the prepared work-sheets .  Such approaches did not appear
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to play a s i g n i f i c a n t  par t  in the p r o j e c t  method as under

stood by the m a jo r i t y  of  teachers al though from l a t e r  

comments i t  became apparent  t h a t  many respondents f e l t  

t h a t  these types of exerc ises  may be more useful  f o r  C.S.E.  

pupi 1 s ( see Chapter 7 ) .

From the discussions about p r o j e c t  t o p i c s ,  i t  was 

c l e a r  t h a t  a wide v a r i e t y  of f a c to r s  guided and inf luenced  

teachers in t h e i r  decis ions about whether to assign topics  

or give pupi ls  choice,  and a range of d i f f i c u l t i e s  presen

ted themselves.  Those teachers g iv ing  t h e i r  pupi ls  an 

open choice about p r o j e c t  top ics  (Group 3, Table 3 . 3 . )  and 

those g iv ing  choice to some and assignments to others  

(Group 4) tended to a t tach importance to the a t t i t u d e s  of  

t h e i r  p u p i l s .  Pupi l  c h a r a c t e r i s t i c s ,  e s p e c i a l l y  t h e i r  

i n t e r e s t ,  enthusiasm and m o t i v a t i o n ,  were awarded a good 

deal  of  a t t e n t i o n  by these two groups of teachers  on the  

understanding t h a t  f avourab le  a t t i t u d e s  such as these were 

conducive to e f f e c t i v e  and worthwhi le  p r o j e c t  work.

Pupi l  a b i l i t y  was also discussed at  some length as an 

a d d i t i o n a l  f a c t o r  in f lu e nc in g  those teachers operat ing  

the dual system of choice/assignment  of top ics  ( i . e .  Group 

4 ) .  In g e ne ra l ,  i t  was agreed t h a t  i d e a l l y  pupi ls  should 

choose top ics  f o r  themselves but t h a t  f o r  those pupi ls  who 

were not able to choose top ics  t h a t  were r e a l i s t i c  and 

manageable,  top ics  had to be assigned th a t  were appropr ia te  

to both t h e i r  i n t e l l e c t u a l  and p r a c t i c a l  c a p a b i l i t i e s .

F i n a l l y ,  i t  was c l e a r  from the discussions t h a t ,  in 

some ins tances ,  teacher  as wel l  as pupi l  c h a r a c t e r i s t i c s  

i n f luenced  the se le c t i o n  of  p r o j e c t  top ics  to be undertaken
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at  C .S .E .  l e v e l .  From t h e i r  comments i t  seemed t h a t  some 

respondents were more l i k e l y  to accept  as r e a l i s t i c ,  top ics  

chosen by the pu p i l s ,  i f  they themselves were in te r e s t e d  

in the choices and had the e x p e r t i s e  to d i r e c t  them as par t  

of a pupi l  p r o j e c t .  I f ,  on the o ther  hand, a t eacher  knew 

l i t t l e  about the proposed t o p i c ,  found i t  u n i n t e r e s t i n g ,  

or f e l t  unable to supervise i t  competent ly ,  then the to p ic  

might be r e je c te d  f o r  another about which the teacher  f e l t  

more c o n f i d e n t .  I t  was suggested t h a t  the a b i l i t y  of  the  

t eacher  to undertake the necessary planning and provide  

the ap pro pr ia te  l eve l  of  supervis ion was important  since  

at  C .S .E .  l ev e l  many pupi ls  wi thout  good guidance would 

f e e l  lo s t  and f r u s t r a t e d  by the p r o j e c t  approach.

Thus, from the evidence presented in t h i s  chapter ,  

i t  can be seen th a t  several  f a c to r s  in f luenced  teachers in 

t h e i r  decis ions about p r o j e c t  work but perhaps of  g r ea te r  

i n t e r e s t  is the apparent divergence of  opinion t h a t  

emerged in connection wi th the function of  p r o j e c t  work as 

perceived by the respondents.  On the one hand, the re  were 

those who saw the p r o j e c t  method as a means of developing  

s k i l l s ,  and th e r e f o r e  placed g r e a te r  emphasis on the  

personal  c h a r a c t e r i s t i c s  of t h e i r  p u p i l s ,  t h e i r  in t e r e s t s  

and m o t iv a t io ns .  These teachers tended to concentrate  less  

on the ac tua l  content  of  the p ro je c t s  i . e .  the 'produc ts '  

of sc ience,  and more on the development of  s c i e n t i f i c  

s k i l l s  i . e .  the 'processes'  of  sc ience.  In c o n t r a s t ,  the re  

were those who viewed the p r o j e c t  method as a d i r e c t  

t e a c h i n g / l e a r n i n g  s t ra teg y  to cover s p e c i f i c  areas of  the

97



C.S .E .  examinat ion sy l l a b us .  These teachers tended to 

a t tach  more importance to the content  of  t h e i r  courses 

and the amount of l ea rn ing  in the form of  knowledge 

acqui red at  the t ime of the examinat ion .  These two pers 

pec t ives  presented something of  a dilemma to many te achers .  

They f e l t  concerned about the decis ions they had to make 

with respect  to science teaching in general  and the p r o j e c t  

method more s p e c i f i c a l l y .  Should they ,  f o r  instance ,  a l low  

pup i ls  to extend t h e i r  own s c i e n t i f i c  i n t e r e s t s  in the form 

of p ro je c t s  t h a t  are i n t r i n s i c a l l y  s a t i s f y i n g  f o r  them, or 

should they instead assign top ics  to p u p i l s ,  top ics  which 

they know w i l l  serve them wel l  in the f i n a l  examinat ion?

Without  doubt,  such quest ions r a is e  a number of  

provoca t ive  issues in r e l a t i o n  to the re levance of  

e x i s t i n g  science sy l labuses to the ' average '  C.S.E.  p u p i l .  

Two poss ib le  explanat ions  of these f in d i n gs  might be 

t h a t  :

i .  the i n t e r e s t s  and ap t i tudes  of  the pupi ls  and the  

form and content  of the examinat ion sy l labuses are 

mutual ly  ex c l u s i ve ,

i i .  the top ics  and methods of  study favoured by the 

' average '  science pupi l  cannot be u s e f u l l y  or  

r e l i a b l y  examined.

I n t e r p r e t e d  in t h i s  way, a c l e a r  dilemma between pupi l  

bent and sy l labus content  would seem i n e v i t a b l e  f o r  the  

users of the system. From the evidence presented in t h i s  

ch apte r ,  i t  is p la in  th a t  the re  are some teachers who see 

more value in the a c q u i s i t i o n  of  personal  s k i l l s  and 

a t t i t u d e s  in p u p i l s ,  and converse ly ,  the re  are some who
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place g r e a te r  emphasis on the p u p i l s '  success in the 

f i n a l  examinat ion.  C l e a r l y ,  as long as t h i s  d i v i s i o n  

p e r s i s t s ,  the use of pupi l  p r o j e c t  work and i t s  j u s t i f i c a 

t i o n  w i l l  p o l a r i z e .  However, the hope of developing a 

more e f f e c t i v e  and meaningful form of  p r o j e c t  work is not  

l o s t ;  i t  l i e s  wi th those teachers who f a l l  between the  

poles of content ion and who manage to combine the two 

important  aims by promoting pupi l  growth as wel l  as exam

in a t i o n  success.  I f  a workable so lu t i on  to t h i s  dilemma 

is to be found,  then the s t a r t i n g  point  must sure ly  

i nvo lve  a c lo ser  and more r igorous analys is  of the teacher  

c h a r a c t e r i s t i c s  alongside those pa t te rns  of  o r gan isa t ion  

and management associated wi th the more successful  forms 

of pupi l  p r o j e c t  work. These and other  r e le v a n t  issues 

are discussed in depth in l a t e r  chapters .

NOTES

1. See Aspects of  secondary educat ion in England: A 

Survey by H.M. Inspectors of Schools , H .M .S .Q . ,  December 

1979, Chapter 8,  p a r a . 9 . 2 . / 3 . ,  p p . 182-183.

2.  I b i d . ,  Chapter 8,  p a r a . 1 2 . 1 1 . ,  p . 190.

3.  In a d d i t i on  to the obvious problems to arise 

from shortage of a n c i l l a r y  as s is tan ce ,  the work of  

Armstead (1 9 7 5 ) ,  p . i v )  has suggested t h a t ,  on balance,  

l ab or a t o ry  s t a f f  p r e f e r  to prepare f o r  t r a d i t i o n a l  

p r a c t i c a l s  r a t h e r  than f o r  p r o j e c t  work.
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4 . 1 .  Pupi l  Organ isa t ion :  The I n d iv id u a l  and Group 
Approach

The o rga n isa t ion  of  pupi ls  engaged in p r o j e c t  work,  

whether they are requ i red  to work independent ly ,  in pa i r s  

or in l a r ge r  groups has important  im p l ic a t io ns  in terms of  

the prov is ion of  resources and f a c i l i t i e s ,  the o p p o r t u n i 

t i e s  f o r  d i r e c t  t e a c h e r / p u p i l  contact  and su pe rv is io n ,  and 

the subsequent use of  p r o j e c t  work as a teaching s t r a t e g y  

and assessment procedure.

Ear ly  discussions in t h i s  area had revealed a v a r i e t y  

of pa t te rns  of o rg an is a t i on  f o r  p r o j e c t  work and the  

importance of  i n v e s t i g a t i n g  t h i s  aspect in more depth was 

q u ic k ly  recognised.  As a consequence of  these p r e l i m i n a r y  

e n q u i r i e s ,  a qu es t ionna i re  i tem was const ructed in an 

at tempt  to gain both a q u a l i t a t i v e  and q u a n t i t a t i v e  p i c t u r e  

of the types of o rg an is a t i on  opera t ing at  t h a t  t im e .

Using in format ion  c o l l e c t e d  in fo r m a l l y  at  the s t a r t  

of the study,  i tem 7, Sect ion A of  the Quest ionnai re  (see  

Appendix I )  was compiled which contained b r i e f  d e s c r ip t io n s  

of th ree  l i k e l y  methods of  o rganis ing  pupi ls  fo r  p r o j e c t  

work.  These were:

i .  On an in d iv id u a l  bas is ,  working and w r i t i n g  up 

independent ly .

i i .  In pa i rs  or groups,  working toge th er  but w r i t i n g  up 

independent ly;

i i i .  In pa i rs  or groups,  working and w r i t i n g  up t o g e t h e r .  

Those teachers who used pupi l  p r o j e c t  work as pa r t  of  t h e i r  

C.S .E .  science teaching programme were asked to i n d i c a t e  

which of the th ree types best  represented the one they  

most usua l l y  adopted wi th t h e i r  C .S .E .  p u p i l s .  In the
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second par t  of  t h i s  i tem ( p a r t  7 ( b ) ) ,  the same respondents  

were then asked to s t a te  which type of o rga n is a t ion  they  

a c t u a l l y  p r e f e r r e d .  I f  none of  the d e s cr ip t io n s  adequately  

f i t t e d  the arrangement they used or p r e f e r r e d ,  the respond

ents were given the oppo r tu n i t y  to spec i fy  the a l t e r n a t i v e  

forms of pupi l  o rga n is a t ion  envisaged in each case.

The incidence of  each type of  arrangement ,  across 

C.S .E .  science g e n e r a l l y  and w i t h in  the four  separate  

science subjects  under i n v e s t i g a t i o n ,  is shown in Table 4.1  

The f i n a l  column in t h i s  t a b l e  represents the teachers '  

p r e f e r re d  o r g a n is a t io n .

As f i g u r e d  in Table 4 . 1 . ,  the m a j o r i t y  of  teachers  

(60.6%) ind ica ted  t h a t  they us ua l l y  organised p r o j e c t  work 

on an in d i v i d u a l  bas is ,  wi th pupi ls  working and w r i t i n g  up 

i ndependent ly .  The response to i tem 7(b)  also showed t h a t  

t h i s  type of arrangement was the one most ge ne r a l l y  

p r e f e r re d  by 56.3% of the respondents.  The i n d iv id u a l  

approach to p r o j e c t  work was e s p e c i a l l y  favoured by the 

t eachers of Biology and Physics who, as discussed in 

Chapter  3, Sect ion 3 . 1 . ,  most f r e q u e n t l y  engaged pupi ls  in 

p r o j ec ts  of the re po r t in g  type .  These teachers held the  

view th a t  such an approach was e s s e n t ia l  i f  i n d i v i d u a l  

p u p i l s '  e f f o r t s  were to be c l e a r l y  i d e n t i f i e d  and f a i r l y  

assessed.

Conversely,  the teachers of  Chemistry and General  

Science (41.7% and 47.5% r e s p e c t i v e l y )  showed a marked 

tendency to organise t h e i r  pupi ls  in pa i rs  or groups f o r  

p r o j e c t  work, as wel l  as on an i n d i v i d u a l  bas is .  In these  

su b je c ts ,  the 'w o r k in g - t o g e t h e r '  arrangement was of ten
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adopted to help overcome the problems of resources and 

equipment associated wi th the 'combinat ion '  type exerc ise  

which was the one most commonly used and which by d e f i n i 

t i o n  involved some measure of  p r a c t i c a l ,  i n v e s t i g a t i v e  

work (see Chapter 3 . 1 . ) .  Furthermore,  i t  was suggested 

t h a t  p a i r i n g  or grouping of  pupi ls  f o r  p r o j e c t  work 

permi t ted  the pool ing of  a b i l i t i e s  and encouraged communica

t i o n  and co -opera t ion  between pupi ls  of  d i f f e r i n g  backgrounds, 

i n t e r e s t s  and a p t i t u d e s .  For these reasons,  over one t h i r d  

(33.8%) of  the respondents p r e f e r re d  t h i s  type of  o r ga n is a 

t i o n .

The reco gn i t io n  of  the 'passenger '  w i t h in  the p a i r /  

group s i t u a t i o n  was i d e n t i f i e d  as a possible  problem but  

the compi la t ion  of personal  p r o j e c t  repor ts  by each pupi l  

was seen as one method of overcoming t h i s  d i f f i c u l t y .  I t  

was suggested t h a t  the p r es en ta t io n  of such repor ts  enabled  

i n d i v i d u a l  progress to be assessed,  and revealed q u i te  

r e l i a b l y  those p r o j e c t  members who had been ' c a r r i e d  along'  

and achieved l i t t l e  of  in d i v i d u a l  m e r i t .

There was v i r t u a l l y  no support  f o r  p r o j e c t  work as a 

f u l l y  combined a c t i v i t y  wi th pupi ls  working and w r i t i n g  up 

c o l l e c t i v e l y  in pa i red or grouped s i t u a t i o n s .  The one 

Biology teacher  who did implement (and p r e f e r )  t h i s  type  

of o r ga n i s a t io n  used p r o j e c t  work only as a te ac h in g /  

l ea rn ing  s t ra te g y  and not as a procedure to f a c i l i t a t e  some 

form of course assessment.  In his arrangement ,  the  

p ro je c t s  were ' f i e l d  t o p i c s '  ( f o r  example,  the t reatment  

of sewage which involved v i s i t s  to loca l  sewage p l an ts )  

on which the p u p i l s ,  under his supe rv is ion ,  worked toge th er  

as a class or in smal ler  sub-groups.  Back in the classroom.
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the pupi ls  and teacher  discussed t h e i r  f in d in gs  and 

decided which aspects of  the to p ic  to include in the  

f i n a l  p r o j e c t  r e p o r t .  The pupi ls  pooled t h e i r  resources  

and presented t h e i r  in format ion  in the form of  pos te rs ,  

d isp lays  and specimens to be put on show f o r  f r i e n d s ,  

parents and employers to see on Open Day. In a sense,  

p r o j e c t  work along these l in es  may be regarded very much 

as a publ ic  r e l a t i o n s  e x e r c is e ,  designed to promote 

i n t e r e s t  and goodwi l l  between those ins ide  and out of  the  

f i e l d  of educa t ion .  The respondent using t h i s  approach 

argued t h a t  l ea rn ing  by t h i s  s t ra te g y  went beyond the mere 

a c q u i s i t i o n  of  knowledge and invo lved ,  to a g r e a t e r  e x t e n t ,  

those s o c i o - a t t i t u d i n a l  s k i l l s  (descr ibed in Chapter  5) 

which perhaps in the f i n a l  instance would equip pupi ls  more 

a p p r o p r i a t e l y  f o r  l i f e  in the ' r e a l  w o r l d ' .  However, in 

the context  of  the ex te r n a l  examinat ion scheme w i t h ,  i t  

was cla imed,  i t s  cont inu ing emphasis on fa c t u a l  r e c a l l ,  

many respondents f e l t  r e l u c t a n t  to organise such an approach 

on the grounds t h a t  i t  did not ensure the a c q u i s i t i o n  of  a 

good grade on the f i n a l  c e r t i f i c a t e .  Thus, i t  would seem 

t h a t  the issues discussed in the previous chapter  - those  

of pupi l  i n t e r e s t ,  sy l l abus  content  and examinat ion succ

ess - appear once again as an important  in f luence  on the  

opera t ion  of p r o j e c t  work in C .S .E .  sc ience.

To summarize, i t  seems then t h a t  f o r  the formal  assess

ment of  pupi ls  the teachers in t h i s  study tended to  

organise p r o j e c t  work on an in d i v i d u a l  basis al though  

p a i r i n g  and grouping of  pupi ls  was more common in p r o j e c t  

work of a p r a c t i c a l  nature where i t  was used to overcome
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shortages in equipment and resources.  Paired and grouped 

p r o j e c t  work was also favoured as a means of encouraging  

communication and co -opera t ion between pupi ls  al though a l l  

the teachers using t h i s  type of  o rgan isa t ion  p r e f e r re d  

t h e i r  pupi ls  to compile p r o j e c t  repor ts  independent ly  so 

th a t  i n d iv id u a l  e f f o r t  and achievement could be more e a s i l y  

assessed.

4 . 2 .  Guidance and The Supervision of  Pupi l  P ro je c t  Work

The d i f f i c u l t y  of  prov id ing the r i g h t  amount of  gu id 

ance at  the r i g h t  t ime has been i d e n t i f i e d  by a number of  

e a r l i e r  in v e s t ig a t o r s  of teaching methods at  a l l  l ev e l s  of  

school ing.  For example, Cook and Mack (1971)  in t h e i r  study  

of pr imary school teaching have quoted one teacher  in t h e i r  

i n v e s t i g a t i o n  who c l e a r l y  exper ienced t h is  problem in her  

at tempt  to implement the ' i n t e g r a t e d  da y ' .

. . .  the re  is a l o t  to cope wi th in t h i s  way of  work
ing.  One must t r y  to learn when to leave th ings  
alone,  and when to in te r ve n e .  Always we must be 
aware of the danger of leaving th ings too long.

(Cook and Mack 1971, p . 43)

Kaye and Rogers (1968)  in t h e i r  account of group work in

secondary schools have also acknowledged t h i s  di lemma,

o f f e r i n g  the fo l lo w i ng  advice to teachers:

. . .  The f i r s t  quest ion the teacher  must always ask 
h imse l f  before po in t ing  out any e r ro rs  in plans of  
work is whether or not the c h i ld  in quest ion w i l l  
b e n e f i t  more from making the mistake than from 
c o r r e c t i n g  i t  beforehand.  (Kaye and Rogers 19 68 ,p . 32)

S i m i l a r l y ,  Small (1973)  in her study of  p r o j e c t  work

in Fur ther  Education has i d e n t i f i e d  the d i f f i c u l t i e s

associated wi th the t u t o r ' s  r o le  during p r o j e c t  work.
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She has advocated t h a t  during the f i r s t  few weeks the  

t u t o r  should adopt the t r a d i t i o n a l  l e c tu r in g  r o le  to ens

ure t h a t  the students have a good grounding in t h e i r  

p r o j e c t  top ics  and t h a t  fo l lo w i ng  t h a t  per iod of  

i nd uc t io n ,  the t u t o r  should operate in the background,  

always a v a i l a b l e  f o r  advice but in te rven ing  only i f  

e s s e n t i a l .  Small has st ressed t h a t  the basis of  t h i s  

approach is to d i r e c t  a t t e n t i o n  towards the p r o j e c t  

'process '  and to reduce the emphasis on the p r o j e c t  

•produc t '  (Small  1973, p . 7 ) .

Thus, from the research a l ready documented, i t  was 

recognised t h a t  the type and t iming of  i n t e r v e n t i o n  by a 

t eacher  might be c r i t i c a l  to the progress and achievement  

of  pupi ls  involved in p r o j e c t  work. However, in t h i s  

p a r t i c u l a r  study the concern about guidance and super

v is ion  of pupi ls  was not conf ined s o le ly  to the in d i v i d u a l  

at ta inments  of  those p u p i l s .  From the informal  discussions  

with the teaching s t a f f  at  the s t a r t  of the i n v e s t i g a t i o n ,  

other  more c o n t r o v e r s ia l  issues were ra ised in the context  

of na t io na l  examinat ion methods. Teachers were c l e a r l y  

concerned about the e f f e c t s  of d i f f e r i n g  l ev e l s  of  

guidance and pa t te rns  of  superv is ion on the outcome of  

formal  assessment.

Hence, the importance of e s t a b l i s h in g  ap pr opr ia te  

guidance and supervis ion p r ac t ic es  was seen to be t w o - f o l d ,  

help ing in the f i r s t  instance to make the p r o j e c t  method 

a more e f f e c t i v e  t e a c h i n g / 1 earning s t ra teg y  and, in the  

second ins tance ,  a more r e l i a b l e  and v a l i d  means of  

assessment.  For these reasons,  an at tempt  was made in t h i s
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enquiry  to i d e n t i f y  the d i f f e r e n t  l e v e l s  of  guidance and 

modes of  superv is ion being given to C .S .E .  science pupi ls  

undertaking p r o j e c t  work, in the hope t h a t  c e r t a i n  gu ide

l i n es  might emerge which could provide va luab le  in format ion  

on these two aspects of  the p r o j e c t  method.

4 . 2 . 1 .  Current  Findings

i . Levels of  Guidance

To avoid the many problems associated wi th at tempts to  

q u a n t i f y  'g u id an c e ' ,  th ree  l ev e l s  of  guidance (con s id e ra b l e ,  

l i m i t e d  and minimal )  were def ined in i tem 4 ( a ) ,  Sect ion A 

of the qu es t i o n n a i r e .  The teachers were then asked to e s t 

imate the amount of guidance they usua l l y  gave to C.S.E.  

pupi ls  undertaking p r o j e c t  work in science and to base 

t h e i r  responses on the d e f i n i t i o n s  prov ided.  The r e s u l t s  

showing the l ev e ls  of guidance usua l l y  provided f o r  C.S.E.  

pupi ls  engaged in p r o j e c t  work are shown in Table 4 . 2 .

As shown in Table 4 . 2 . ,  using the prescr ibed c a te g o r ie s ,  

61.9% of the respondents using the p r o j e c t  method descr ibed  

t h e i r  l e v e l  of  guidance f o r  pupi ls  as ' l i m i t e d ' .  These 

teachers received suggestions f o r  p r o j e c t  top ics  from t h e i r  

pupi ls  and then discussed wi th them the f e a s i b i l i t y  of  the  

exerc ise  and possible  l in es  of  en qu i ry .  They d i re c te d  the  

pupi ls  through the more d i f f i c u l t  aspects of t h e i r  topics  

and o f fe r e d  advice about l i k e l y  resources .  The respondents  

o f f e r i n g  t h i s  sor t  of  ass is tance  to pupi ls  f r e q u e n t l y  

claimed to do so in view of the past  educat ion and t r a i n i n g  

these pup i ls  had rece ived .  Being accustomed to having most
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TABLE 4 . 2 .

LEVELS OF GUIDANCE FOR PUPILS ENGAGED IN PROJECT 
WORK IN C.S .E .  SCIENCE

LEVEL OF GUIDANCE
FREQUENCY 

OF RESPONSE 
(% age)

A considerab le  amount of  guidance -
Pupi ls  are assigned s p e c i f i c  to p i c s ;  they  
are guided through them and given a l l  the  
necessary resources .  They are advised  
about the p re se nt a t i on  of  t h e i r  work and 
d i re c te d  towards i t s  conclusion.

49
( 3 0 .6 )

A l i m i t e d  amount of guidance -
A f t e r  suggest ions have been made and 
discussed,  pupi ls  s e le c t  t h e i r  to p i c s .  
They are guided through the d i f f i c u l t  
areas and given advice about possible  
re so urces .

99
( 6 1 .9 )

A minimal amount of  guidance -
A f t e r  d iscussing the aims and o b jec t i v es  
of p r o j e c t  work,  pupi ls  choose t h e i r  own 
t o p i c s .  From then on, they work indep
en den t ly ,  assuming personal  r e s p o n s i b i l i t y  
f o r  both the content  and p resenta t ion  of  
t h e i r  work. They are assis ted only when 
problems beyond t h e i r  cont rol  are 
encountered.

12
( 7 . 5 )

(n = 160)

of  t h e i r  decis ions made fo r  them, i t  was f e l t  t h a t  pupi ls

were not us ua l l y  in a pos i t ion  to suddenly accept t o t a l

r e s p o n s i b i l i t y  f o r  t h e i r  p r o j e c t  work at  the s t a r t  of  a

C .S .E .  course.  Furthermore,  in support of  the views of

Kaye and Rogers (1968)  c i t e d  e a r l i e r ,  many respondents

acknowledged t h a t :

. . .  wi th classes unused to group work or other
informal  methods __  to give ch i ld r en  too much
r e s p o n s i b i l i t y  f o r  t h e i r  own programme of work 
at  the outset simply leads to anx ie ty  and con
sequent d isorder  (Kaye and Rogers 1968, p . 5 ) .

A l i m i t e d  amount of  guidance was t h e r e f o r e  deemed necessary  
in order  f o r  pupi ls  to g rad ua l l y  assume t h i s  increased
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l ev e l  of  freedom with competence and conf idence.  Thus,  

in the e a r l y  stages of  p r o je c t  work these teachers saw 

themselves as prov id ing the basic framework w i t h in  which 

the pupi ls  could then make t h e i r  own decis ions and 

implement t h e i r  own s t r a t e g i e s .

In c o n t r a s t ,  other  responses to the qu es t ionna i re  

i tem showed t h a t  almost one t h i r d  of  the teachers  (30.6%)  

provided guidance f a r  in excess of  the ' l i m i t e d '  amount 

j u s t  descr ibed.  These teachers gave ' c o n s i d e r a b l e ' 

assis tance  to pupi ls  in th a t  they usua l l y  assigned s p e c i f i c  

t o p i c s ,  provided cont inua l  supervis ion  and ensured t h a t  a l l  

the necessary resources were a v a i l a b l e  f o r  them. In 

a d d i t i o n ,  they advised t h e i r  pupi ls  about the p resentat ion  

of t h e i r  work and d i r ec te d  them f i n a l l y  toward i t s  

conc lus ion.  In a number of schools,  l i k e  the one v i s i t e d  

as par t  of  the observa t ional  study (see Chapters 2 and 7 ) ,  

work -sheets ,  job -cards  or p r o j e c t  booklets were provided 

by the te ach er s .  Such items gave the pupi ls  c l e a r  guide

l i n e s  about the exper imental  design,  p r a c t i c a l  i n v e s t i g a 

t i o n s  and the possible  a p p l i c a t i o n s  of the p r o j e c t  topics  

under study.  Qui te o f t e n ,  such support  m a te r i a l  had the 

added advantage of being l inked to the examinat ion  

s y l l a b u s .  Many of  the science teachers were,  however,  

h i gh ly  c r i t i c a l  of  t h i s  'cook-book'  type of  approach,  

suggest ing t h a t  i t  led to 'a mechanical  performance of ideas 

suggested by o thers '  (274,  Chemis t ry ) ,  but Rowe (1959)  in 

his d iscussion of  the educat ion of  the average (secondary 

modern) pupi l  suggested instead t h a t  the jo b -c ard  

f a c i l i t y :
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. . .  avoids the in v e r t e b r a t e  lack of d i r e c t i o n  
and cont ro l  and the wayward f i n d i n g  out of  
more and more about less and less of  s i g n i 
f i canc e  t h a t  mar so much a c t i v i t y  and p r o j e c t  
work.  (Rowe 1959, p . 64)

In c o n t r as t  to t h i s  somewhat p r e s c r i p t i v e  approach to  

p r o j e c t  work,  twelve respondents (7.5%) claimed to adopt  

an e n t i r e l y  d i f f e r e n t  scheme. These teachers in d ica ted  

t h a t  they provided only ' m in im a l ‘ guidance to t h e i r  p u p i l s ,  

with the r e s p o n s i b i l i t y  f o r  nea r ly  a l l  aspects of  t h e i r  

p r o j e c t s ,  from incept ion to complet ion,  being l e f t  in the  

hands of the p u p i l s .  Under these c i rcumstances,  guidance 

was provided only when ser ious and unavoidable problems,  

which could block progress,  were encountered,  

i i . The Time f o r  Guidance

In response to item 4 ( b ) ,  Sect ion A of  the ques t i on 

n a i r e ,  the m a jo r i t y  of teachers (85.0%) in d ic a t ed  t h a t  they  

usua l l y  gave guidance to pupi ls  on p r o j e c t  work during the  

teaching per iods at  school .  (This  r e s u l t  encompassed a l l  

160 respondents i r r e s p e c t i v e  of whether the l ev e l  of  

guidance provided was rated as ' c o n s i d e r a b l e ' ,  ' l i m i t e d '  

or ' m i n i m a l ' . )  A small  percentage of  teachers (3.8%)  

maintained t h a t  they usual l y  provided ass is tance  at  other  

t imes in the school day, outs ide formal  teaching per iods .

S ixteen respondents (10.0%) f e l t  unable to ca tegor ise  

t h e i r  responses as requested;  four teen  of them responded 

by p lac ing  t i c k s  in both boxes 1 and 2,  demonstrat ing t h a t  

they gave guidance at  school ,  dur ing and ou ts ide  formal  

teaching t imes .  Two teachers t i c k e d  a l l  th re e  boxes 

i n d i c a t i n g  t h a t  they helped pupi ls  during each of the 

three  l i s t e d  per iods .  A f u r t h e r  two respondents f a i l e d
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to p i n po in t  any t ime and did not, consequent ly ,  complete the  

i tem f o r  a n a ly s is .

These f i n d i n gs  are summarised in Table 4 . 3 .

TABLE 4 . 3 .

THE PERIODS DURING WHICH GUIDANCE WAS USUALLY GIVEN TO 
PUPILS UNDERTAKING PROJECT WORK IN C.S.E.  SCIENCE COURSES

Period when Guidance was 
usua l l y  given by Teacher

Frequency of  Response 
(%age)

During teaching periods 136 ( 8 5 .0 )

During school hours,  out of  
t eaching per iods 6 ( 3 . 8 )

Out of school hours 0

Other Responses 16 ( 1 0 .0 )

Not answered 2 ( 1 . 3 )

(n = 160)

In f u r t h e r  discussions around t h i s  t o p i c ,  a number of  

teachers  expressed concern about the lack of  a v a i l a b l e  t ime  

in which to provide adequate guidance and supervis ion f o r  

pupi ls  undertaking p r o j e c t  work. As one respondent commen

ted :

One of the g r ea te s t  f a c to r s  causing i n e f f i c i e n t  
use of t ime by pupi ls  (1 t h i n k )  is lack of  
i n d i v i d u a l  t u t o r i a l  t ime which is d r a s t i c a l l y  
reduced . . .  Therein l i e s  a weakness of  the  
' p r o j e c t  method' of  t each ing .

(309,  Physics)

Without  doubt ,  a l arge number of  teachers f e l t  they needed 

more t ime to lay down the gu ide l in es  f o r  p r o j e c t  work,  

more t ime to provide a balance of  superv is ion and d i r e c t i o n  

f o r  t h e i r  pupi ls  and more t ime to undertake f u l l e r  and more 

s t ru c tu re d  forms of continuous assessment.  Lack of  t ime  

was t h e r e f o r e  a widespread problem exper ienced by many
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teachers  involved in the teaching of C .S .E .  science  

subj e c t s .

However, the in format ion summarised in Table 4 . 3 .  

poss ib ly  revea ls  f u r t h e r  issues worthy of  comment.

The in d i c a t i o n  t h a t  very l i t t l e  guidance was given out  

of school and lesson t ime suggests t h a t  p r o j ec ts  fo r  C .S.E.  

pup i ls  were not ge ner a l l y  envisaged as par t  of  extended 

f i e l d - t r i p s ,  i n d u s t r i a l  v i s i t s  or o ther  a c t i v i t i e s  outside  

the school science departments.  From other  f in d in gs  (see 

Chapters 3, Sect ion 3 . 1 .  and 4,  Sect ion 4 . 3 . )  i t  also seems 

l i k e l y  t h a t  the p ro jec ts  undertaken by the C .S .E .  science  

pup i ls  f o r  the most par t  involved a c t i v i t i e s  and exercises  

c a r r i e d  out w i t h i n  the conf ines of  the classroom or l a b o r a 

t o r y ,  backed by small por t ions of work completed out of  

school wi th l i t t l e  d i r e c t  superv is ion .  I f  t h i s  is the  

case,  and p r o j e c t  work is concentrated w i t h in  the school  

environment ,  then the s i g n i f i c a n c e  of p ro je c t s  f o r  these  

pupi ls  immediately comes in to  quest ion:  do pupi ls  see 

p r o j e c t  work as j u s t  another school a c t i v i t y  designed to 

encompass some aspect of the sy l labus f o r  examinat ion  

purposes,  or do they regard i t  as a means of extending t h e i r  

exper iences and developing s k i l l s  r e l e v a n t  to the ' r e a l  

wor ld '  of  home and work?

These are quest ions which must sure ly  be acknowledged 

in any meaningful  ev a lua t ion  of  p r o j e c t  work in C.S .E .  

sc ience .  (For f u r t h e r  disucssion of these aspects of the  

p r o j e c t  approach,  the reader  is r e f e r r e d  to Sect ion 4 . 3 . 1 .  

of t h i s  ch apte r ,  and Chapter Five which f o l l o w s . )
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4 . 2 . 2 .  The Q u e s t i o n  o f  G u i d a n c e :  An E x t e n d e d  D i s c u s s i o n

On the quest ion of  guidance,  the m a jo r i t y  of  respon

dents thought  th a t  average C .S .E .  pupi ls  requ i red  some degree 

of guidance i f  p r o je c t  work in science was to be successful  

in developing both i n t e l l e c t u a l  and s o c i o - a t t i t u d i n a l  

s k i l l s .

The q u a l i t y  and q u a n t i t y  of  help given was seen as 

important  to the personal  development of each p u p i l ,  as was 

the t iming of  such ass is tance .  From the comments v o l u n t 

eered on the quest ionna i re  and during the course of the  

i n t e r v ie w s ,  i t  seemed t h a t  i f  too much help was given wi th  

p ro je c t s  prematurely or in too g rea t  a d e t a i l ,  there  was a 

rea l  r i s k  t h a t  the pupi ls  would become swamped by the  

i n t e l l e c t ,  i n t e r e s t s  and enthusiasms of  t h e i r  t eacher .  As 

a consequence, the p r o jec ts  might e a s i l y  be ' taken o v e r ' ,  

with the pupi ls  becoming i n t e l l e c t u a l l y  l o s t ,  psychologic

a l l y  undermined and e f f e c t i v e l y  i s o la t e d  from the p r o je c t  

t o p i c .  Conversely,  i f  guidance was provided too l a t e  or 

in too l i t t l e  d e t a i l ,  i t  seemed t h a t  the problems pupi ls  

might encounter  and the mistakes they might incur  would 

weaken t h e i r  mot ivat ion and f i n a l l y  r e s u l t  in them f e e l i n g  

confused,  f r u s t r a t e d  and la r g e l y  disenchanted wi th the  

p r o j e c t  ex er c is e .

Thus, i t  would appear th a t  in any independent l ea rn ing  

s i t u a t i o n ,  the d i f f i c u l t y  and importance of prov id ing the  

ap prop r ia te  leve l  of  guidance f o r  p u p i l s ,  a t  the co r re c t  

t ime in t h e i r  programme of work, cannot be over-emphasised.  

From the discussion so f a r ,  i t  would seem t h a t  the type of  

supervis ion given to pupi ls  a longside the t iming of  any
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i n t e r v e n t i o n  by the teacher  may be c r i t i c a l  to the i n d i v i d 

ual progress made by those p u p i l s .  Moreover,  in agreement  

with a number of e a r l i e r  w r i t e r s  in t h i s  f i e l d  ( f o r  

example.  Cook and Mack 1971; Kaye and Rogers 1968; Small  

1973) the perspec t ives  of teachers p a r t i c i p a t i n g  in t h i s  

cu r ren t  survey c l e a r l y  suggest t h a t  guidance when w e l l -  

t imed,  c a r e f u l l y  s t ruc tured  and t h o u g h t f u l l y  administered  

may a s s is t  in the a c q u i s i t io n  of  s k i l l s  and the development  

of a mature a t t i t u d e  to work, and ensure t h a t  each pupi l  

f inds  p r o j e c t  work a rewarding and f u l f i l l i n g  exper ience .

The p rov is ion  of guidance in r e l a t i o n  to pupi l  

achievement cannot however be considered in i s o l a t i o n  s ince ,  

as discussed e a r l i e r ,  the amount of  guidance given to pupi ls  

has a d d i t i o n a l  imp l ic a t io ns  f o r  the formal  assessment of  

those pupi ls  f o r  examinat ion purposes.  In f u r t h e r  d iscuss 

ions around t h i s  theme, several  respondents in t h i s  i n v e s t i 

gat ion expressed concern about the high l ev e ls  of guidance 

t h a t  were,  in some cases,  being given to pupi ls  undertaking  

p r o j e c t  work as par t  of  t h e i r  C .S .E .  assessment.  Anx ie t i es  

were d i re c te d  e s p e c i a l l y  towards those Mode 111 science  

syl labuses in which a course work assessment - of ten made 

on the basis of pupi l  p r o j e c t  work - c o n s t i tu te d  a large  

percentage of the f i n a l  examinat ion .  With re fe rence  to the  

teaching of such sy l l abuses ,  one teacher  asserted t h a t :

Too many pr o jec ts  are so t e a c h e r - d i r e c t e d  as to
be meaningless as f a r  as 1 can see in C.S.E.
Mode 111 assessing.  ( 157 ,  Biology)

Another respondent provided a more e x p l i c i t  account of  his 

own d i f f i c u l t i e s  vis a vis guidance and assessment in the  

p r o j e c t  method:
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Two groups are taught  at  t h i s  school .  1 taught  
according to ' l i m i t e d '  guidance.  The p rojects  
they produced were much t h e i r  own work, own 
expts .  , own conclusions,  e t c .  The other  group 
were taught  according to ' c on s id e ra b l e '  guidance.
The f i n a l  w r i t t e n  p ro j ec t s  could e a s i l y  be
dis t inguished __  the ' l i m i t e d '  guidance pupi ls
came o f f  worst because they did not compare 
f avourably  in appearance,  number of experiments  
or the way i t  was w r i t t e n  up - even though i t  was 
more ' t h e i r  own work' (as s ta ted  by sy l l abus)  
r a t h er  than a copy of  other  t eachers '  handouts,  
e t c .  —  (182,  Chemistry)

This l a s t  comment h i g h l i g h t s  the problems associated  

with the assessment of p r o j e c t  work both i n t e r n a l l y  and 

by the system of postal  moderat ion.  I t  r e f l e c t s  the many 

d i f f i c u l t i e s  s t i l l  to be overcome in the use of p ro j ec t  

work fo r  examination purposes on a na t iona l  sca le .  Given 

the formal  s p e c i f i c a t i o n s  l a i d  down in the science  

sy l l abuses,  i t  would appear t h a t  the re  s t i l l  ex is t s  

considerable v a r i a t i o n  in the amount of  help given to pupi ls  

even w i th in  the same school science d e p a r tm e n t . ■ This being 

the case,  then the problems of  assessment and i t s  standard

i z a t io n  must in e v i t a b l y  be g r e a te r  s t i l l  between d i f f e r e n t  

s t a f f  in d i f f e r e n t  establ ishments throughout  the region.

In conclusion,  i t  is c l e a r  from the range of views 

expressed in the preceding pages t h a t  the tea ch er 's  ro le  

in the prov is ion of guidance f o r  pupi ls  engaged in pro jec t  

work is f a r  from easy to d e f i n e .  Perhaps, as Kaye and 

Rogers (1968) suggest,  the teacher  should learn to regard 

himsel f  more as a promoter,  co -p lanner  and sounding-board 

fo r  ideas r a t h er  than as a source of  in format ion;  or 

possib ly ,  as Cook and Mack (1971)  propose, the teacher  

should be there  to a s s i s t ,  support  and i n s t i l  confidence  

in pu p i ls .  However, i r r e s p e c t i v e  of  the d i f f e r e n t  phrases 

one se lec ts  to descr ibe the t e a c h e r 's  ro le  and the varying
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s lan ts  one subsequent ly places on i t ,  key fea tu res  have 

emerged which seem to t y p i f y  the t e a c h e r 's  own i n t e r p r e t a 

t i o ns  of  t h e i r  fu nc t ion  in p r o j e c t  work. In b r i e f ,  i t  

would appear t h a t  to ensure both the optimum development  

of  pupi ls  in the 'processes'  of  science and the v a l i d  

assessment of  t h e i r  ac hievements,  the teacher  has to s t r i k e  

a c a re fu l  balance between an a t t i t u d e  of l a i s s e z - f a i r e  

non- involvement  on the one hand and t h a t  of  t o t a l ,  

unres t ra ined  monopoly on the o t h e r .  I f  such a balance can 

be achieved and mainta ined,  then a form of  p r o je c t  work 

which is e f f e c t i v e  both as a t e a c h i n g / l e a r n i n g  s t ra tegy  and 

as an assessment procedure might be r e a l i s t i c a l l y  envisaged.

4 . 3 .  Working on P ro je c ts :  The Time and Place fo r  

P ro je c t  Work

4 . 3 . 1 .  The Place of  P ro je c t  Work in Formal Class Periods

The e a r l y  i n i t i a t i v e  f o r  t h i s  research study arose,  as 

discussed pr e v io u s ly ,  out of  the f a c t  th a t  p r o j ec t  work may 

be i n t e r p r e t e d  in a number of d i f f e r e n t  ways, carry  a range 

of  aims and o b j e c t i v e s ,  and play a v a r i a b l e  ro le  in the  

formal  assessment of p u p i l s .  Moreover,  i t  was recognised  

t h a t  d i f f e r e n t  p r o j e c t  approaches made varying demands on 

s p e c i a l i s t  knowledge and resources so th a t  in the school  

c o nt e x t ,  f o r  example, they may n e ce s s i ta te  close c o l l a b o r a 

t i o n  wi th the te acher ,  the use of  l abor a to ry  f a c i l i t i e s ,  

i n t e r v ie ws  wi th outs ide a u t h o r i t i e s ,  or simply the 

a v a i l a b i l i t y  of  ap prop r ia te  t e x t s  f o r  r e f e r en ce .
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This being so, i t  was c l e a r  t h a t  some pro jec ts  by 

t h e i r  very nature had to be undertaken at  school w h i l s t  

others gave pupi ls  the freedom to explore avenues of  

enquiry  away from the school s e t t i n g .

Cer ta in  clues as to the value of a teaching s t ra te g y  

t h a t  enabled science to be taken outs ide  the conf ines of  

the classroom and to draw on e x te r n a l  agencies to generate  

i n t e r e s t  and enthusiasm, were found in the 1980 E .M.R.E .B.  

C.S .E .  sy l labus f o r  Biology (Mode 1) where one of the major  

aims was:

To develop and encourage an a t t i t u d e  of  c u r i o s i t y  
and enquiry and to i n s t i l  an awareness of  the  
place of  Biology in the world at  l a rg e .

S i m i l a r  aims were i m p l i c i t  in the 1980 sy l labuses fo r

Chemistry and Physics:

To develop awareness of  the importance of science  
in everyday l i f e  by re fe ren ce  to p r a c t i c a l  
s i t u a t i o n s  and a p p l i c a t i o n s .

Hence, to give pupi ls  the oppor tun i ty  to see science  

in r e l a t i o n  to t h e i r  own l i v e s  could be regarded as an 

important  f e a t u r e  of science courses at  t h i s  l eve l  and 

could,  in t u r n ,  be in t e r p r e t e d  as a recommendation f o r  the  

p u rs u i t  of p r o j e c t  work out of  school .  C e r t a i n l y ,  the  

not ion t h a t  exper iencing science in a re le v a n t  context  

deepens understanding and promotes l ea rn ing  has been 

wide ly  supported (see,  fo r  example,  Hadow 1931, Whitehead 

1947, Travers 1969, Newsom 1963) al though the case f o r  

p r o j e c t  work as an o u t - o f - s ch o o l  a c t i v i t y  has not been so 

conc lus ive .

In recent  years,  some doubt has been cast  on the  

v a l i d i t y  of  p r o j e c t  work undertaken outside formal  c lass  

per iods ,  p a r t i c u l a r l y  when i t  is used as par t  of  the
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formal  course assessment fo r  na t io na l  examinat ions such as

the C.S.E.  This re t i c en c e  is r e f l e c t e d  to some ex ten t  in

the o f f i c i a l  E .M.R.E.B.  documents where c l e a r  d i r e c t i v e s

on teaching s t ra teg y  have been prov ided.  By way of

i l l u s t r a t i o n ,  the 1980 sy l labuses f o r  Chemistry and Physics

sta ted  t h a t  the continuous p r a c t i c a l  assignments ( i . e .  the

s e le c t i o n  of m i n i - p r a c t i c a l  ' p r o j e c t s '  used as a course

work assessment in place of  a f i n a l  p r a c t i c a l  examinat ion

and carry ing  30% of the f i n a l  mark):

. . .  must be c a r r i e d  out in normal c la ss - t i m e  and 
the r e s u l t s  should be presented in a separate  
book or f i l e  f o r  posta l  moderat ion.

( I n t e r e s t i n g l y ,  the use of the i n d iv id u a l  pupi l  p r o j e c t  as

a formal  examinat ion e x e r c is e ,  i n i t i a t e d  and undertaken

independent ly  by each p u p i l ,  was abandoned by E.M.R.E.B.

a few years before on the understanding th a t  i t  was not a

s a t i s f a c t o r y  means of course assessment . )

The 1980 syl labuses f o r  Biology and General  Science

made no e x p l i c i t  s p e c i f i c a t i o n s  about the t ime or place

f o r  s i m i l a r  exercises al though the former did st ress t h a t :

. . .  Candidates must produce evidence of i n d iv id u a l  
p r a c t i c a l  work and in d i v i d u a l  course work completed 
during the two years of the course . . .

and weighted the course work assessment accord ing ly .

S i m i l a r l y ,  in the General  Science sy l l a b us ,  the ' a b i l i t y

to fo l lo w  i n s t r u c t io n s  i n d i v i d u a l l y  __  to handle apparatus

and to show i n i t i a t i v e  and in ven t iveness '  were aspects of

the op t iona l  extension exerc ises  t h a t  received considerable

a t t e n t i o n  in the assessment c r i t e r i a .

I t  seemed th e r e f o r e  t h a t  in order  to f u l f i l  the

sta ted  d i r e c t i v e s  and to make the sorts of assessments
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requi red of the C.S.E.  examinat ion,  candidates needed to 

undertake some, i f  not a l l ,  of  t h e i r  i n d iv id u a l  work 

during formal  class per iods ,  w i t h in  the v i c i n i t y  of  the  

teacher  who was to car ry  out the assessments.  However,  

from informal  discussions at  the s t a r t  of  the study,  i t  

was apparent t h a t  not a l l  teachers supported the d i r e c t i v e s  

set out in the o f f i c i a l  documents. For some, they were 

seen as a ser ious c o n s t r a in t  on the implementat ion of  

i n v e s t i g a t i v e  science teaching outs ide the classroom and 

some degree of res is tan ce  to the formal  schemes was d e te c 

ted .

Hence, i t  was c l e a r l y  important  to i n v e s t i g a t e  these  

perspect ives  more f u l l y  and to determine where,  according  

to the teachers ,  most of the work f o r  p ro jec ts  should be 

undertaken.

Item 8,  Sect ion A of the qu es t ionna i re  provided some 

q u a n t i t a t i v e  data on these issues w h i l s t  the comments and 

observat ions volunteered on the ques t ionna i re  and during  

the programme of v i s i t s  and in te rv iews  helped to exp la in  

the teachers '  views.  The f in d in g s  are summarised in 

Table 4 . 4 .

Of the teachers using the p r o j e c t  method at  C.S.E.  

l e v e l ,  over h a l f  (58.1%) ind ic a t ed  t h a t  they thought  most 

of the work f o r  p ro j ec t s  should be undertaken at  school /  

co l leg e  during formal  lesson per iods .

Analysis  of the responses on the basis of the type of  

p r o j e c t  work used ( i . e .  Report ing v.  Non-Report ing,  see 

Chapter 3) showed th a t  among the teachers implementing 

a non- repor t ing  type p r o j e c t  s t ra te g y  a s l i g h t l y  higher
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TABLE 4 . 4 .

THE PLACE OF PROJECT WORK I N FORMAL CLASS PERI ODS

PLACE OF WORK

Frequency of Response from Teachers 
(% age)

Type of  P ro jec t  Work*

Repor t - type Non-Report -
ty p e * *

A l l  Types

At s c h o o l /c o l l e g e  
during science  
lessons

At s c h o o l /c o l l e g e  
during f r e e  t ime

Out of  s c h o o l /c o l l e g e

Not answered

3 1 ( 4 4 .3 )

1 ( 1 . 4 )  

3 1 ( 4 4 . 3 )  

7 ( 1 0 . 0 )

6 2 ( 6 8 .9 )

3 ( 3 . 3 )  

17 (18 .9 )  

8 ( 8 . 9 )

9 3 (5 8 .1 )

4 ( 2 . 5 )  

4 8 ( 3 0 .0 )  

15 ( 9 . 4 )

n = 70 90 160

* As def ined in Chapter 3, Sect ion 3 . 1 .
* *  ' D i s c o v e r y ' ,  'Combinat ion'  and 'Other '  Types are

included in t h i s  ca tegory.

percentage (68.9%) opted f o r  the m a jo r i t y  of  pupi l  work 

being undertaken at  school during science lessons.  A 

number of reasons were put forward to exp la in  t h i s  view.

F i r s t l y ,  i t  was suggested t h a t  p ro j ec t s  of  the non

r ep o r t in g  type - which by d e f i n i t i o n  incorporated some 

element of p r a c t i c a l  i n v e s t i g a t i o n  - f r e q u e n t l y  requ i red  

the s p e c i a l i s t  equipment and f a c i l i t i e s  found in the school  

l abor a to ry  and could not t h e r e f o r e  be e a s i l y  pursued o f f  

the school premises.

Secondly,  i t  was emphasised t h a t  f r e e  t ime at  school  

was l im i t e d  f o r  pupi ls  and t h a t  the o p p o r t u n i t i e s  to use 

i t  f o r  p r o j e c t  work were not r e a d i l y  a v a i l a b l e  given the
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e x i s t i n g  heal th  and sa fe ty  re gu la t io ns  under which a l l  

pup i ls  working in l a b o r a t o r i e s  have to be supervised by a 

q u a l i f i e d  member of  s t a f f .  In a d d i t i o n ,  school l a b o r a t o r 

ies were of ten  he av i l y  booked to accommodate other  science  

classes throughout  the school day.  Consequent ly,  they  

were r a r e l y  access ib le  to pupi ls  and t h e i r  p r o je c t s  o u t 

side formal  teaching per iods .

T h i r d l y ,  the re  was some anx ie ty  about p u p i l s '  home 

environment .  I t  was recognised t h a t  f o r  some pupi ls  

paren ta l  i n t e r e s t  and involvement in p r o j e c t  work could 

be high and t h a t  in some cases i t s  in f luence  on the f i n a l  

product could give the pupi ls  an u n j u s t i f i a b l e  advantage 

over peers whose parents showed no such d i re c te d  encourage

ment and whose homes were perhaps s i m i l a r  to the type  

por t rayed in the f o l l o w i n g  e x t r a c t :

. . .  School is in a Social  P r i o r i t y  Area 
home i n t e r e s t s  and f a c i l i t i e s  f o r  study are  
low or n o n - e x is t e n t ;  books get l o s t ;  work 
is m u t i l a te d  by smal ler  c h i l d r e n ,  dogs 
tea s p i l t  on i t ,  e t c . ,  e t c .  . . .  1 am
reduced to nagging and punishing pupi ls  and 
s t i l l  the work is never completed to t h e i r  
s a t i s f a c t i o n  - never mind mine!

(096,  General Science)

Thus, in implementing p r o j e c t  work, i t  was recognised t h a t  

the domestic s i t u a t i o n  could,  f o r  some p u p i l s ,  be coun te r 

produc t ive  w h i l s t  f o r  others i t  could provide a h igh ly  

resourcefu l  and suppor t ive  environment.  I t  was th e r e f o r e  

thought  to be u n f a i r  to ask pupi ls  to undertake the bulk  

of t h e i r  work f o r  p r o j ec t s  at  home^^^.

F i n a l l y ,  but eq ua l l y  important ,  were the considerations 

about the assessment of p r o j e c t  work.  G e n er a l l y ,  the view 

was held t h a t  p ro je c t s  completed mainly out of  school were
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not easy to assess due to the d i f f i c u l t y  of moni tor ing  

i n d iv id u a l  e f f o r t  and achievement according to the c r i t e r -  

i s set  out in the examinat ion sy l l abuses .  As one respondent  

wrote :

They ( i . e .  the p u p i ls )  s t a r t  wel l  and then begin 
to d r i f t .  They also tend to be dishonest  in the  
work by not using homework t ime .  They avoid  
open discussions . . .  This is a s i l l y  complaint  
but i t  is d i f f i c u l t  to moni tor  p u p i l s '  o u t - o f 
lesson work.  (263,  Chemistry)

Furthermore,  i t  was st ressed t h a t  many of  the syl labuses

operat ing at  t h a t  t ime s p e c i f i e d ,  e i t h e r  d i r e c t l y  or

i n d i r e c t l y ,  t h a t  work of t h i s  type must be undertaken as

par t  of  the normal c lass and home t ime a l l o c a t i o n  and not

ex t r a  to i t .

Not a l l  teachers were,  however,  convinced t h a t  p r o j e c t  

work should n e c e s s a r i l y  be undertaken during formal  lesson 

per iods .  The teachers employing the r e p o r t - t y p e  p r o j e c t  

work were,  f o r  example,  more d iv ided in t h e i r  views.  As 

shown in Table 4 . 4 . ,  44.3% of them agreed t h a t  p ro jec ts  

should be pursued mainly at  school during class lessons,  

but an equal p ropor t ion  of the respondents in t h i s  category  

also f e l t  t h a t  p r o j ec ts  of t h i s  type should be undertaken  

out of  school t i m e . In the discussion surrounding t h i s  

issue,  i t  was suggested t h a t  to engage pupi ls  in r e p o r t -  

type p r o j ec t s  during science lessons was was tefu l  of  school  

resources,  of  teacher  e x p e r t i s e  and of a p o t e n t i a l l y  

va luab le  t e a c h i n g / l e a r n i n g  s i t u a t i o n .  In other  words, these  

teachers were of the opinion t h a t  re p o r t in g  p r o j e c t s ,  

al though v a l i d  in science courses,  should not be under

taken during class per iods when poss ib ly  more s p e c i a l i s t  

s k i l l s  could be acqui red by pupi ls  working in the school  

l a b o r a t o r i e s .
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In support  of  p r o j e c t  work as an o u t - o f - s ch o o I

a c t i v i t y ,  one teacher  provided an o u t l i n e  of  his own

p a r t i c u l a r  p r o j e c t  s t ra te g y :

The p r o j e c t  work I have set  has been f o r  b r ig h t  
pupi ls  in school hol idays where they have been 
expected to v i s i t  l i b r a r i e s ,  possibly  museums, 
d e n t i s t s .  Nat iona l  Parks,  zoos, e t c .
The i r  parents have welcomed t h i s  (Guidance notes 
e t c .  have been p r ov id e d ) .  Very many pupi ls  
expressed how much they enjoyed the tasks s e t .

(284,  Biology)

Several  o ther  teachers commented on the success of  t h i s

type of  p r o j e c t  exerc ise  in generat ing pupi l  i n t e r e s t  and

enjoyment in the su b j e c t .  Studied in t h i s  way to p i c s ,  i t

was suggested,  became less academic and more meaningful

f o r  the average C .S .E .  p u p i l .

In a d d i t i o n ,  i t  was f e l t  t h a t  c e r t a i n  top ics  were

e s s e n t i a l l y  more f i t t i n g  f o r  study outside in the community

r a t h e r  than w i t h in  the conf ines of a classroom. Themes of

a s o c io -e c o lo g ic a l  na tu re ,  e s p e c i a l l y  those in vo lv ing

survey or casestudy work, were regarded as p a r t i c u l a r l y

dependent on t h i s  type of approach. In t h i s  co n tex t ,  one

respondent reported:

At p res ent ,  1 am teaching C.S.E.  'Educat ion fo r  
Parenthood'  which includes p r o j e c t  work. The 
m a jo r i t y  of  work is done out of  school .

(320,  Biology)

Along s i m i l a r  l i n e s ,  an e x t r a c t  taken from a departmental

l i s t  of  p r o j e c t  proposals given to pupi ls  studying a C .S .E .

Biology course ne a t ly  i l l u s t r a t e s  the po in t :

Chi ld Development: Study of the growth and
development of a baby or young c h i l d .
P r e f e r a b ly  wi th re fe rence  to an actua l  c h i l d .
For example,  records of weight and s ize  
increases over several  months and a record of  
the development of var ious a b i l i t i e s  over the  
same per iod e . g .  c raw l i ng ,  walk ing ,  speech, e t c .

(059,  Biology)
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Consider ing teachers '  thoughts on the most ap prop r ia te  

place f o r  p r o j e c t  work,  i t  is c l e a r  then t h a t  the type of  

p r o j e c t  approach has in many ways inf luenced teachers in 

t h e i r  decis ions about where the work should be undertaken.

In ge ne r a l ,  p ro je c t s  of  the no n- repor t in g  type,  which 

e n t a i l e d  a degree of p r a c t i c a l  l abor a to ry  work,  were thought  

to be best undertaken during formal  class per iods under the  

guidance and supervis ion  of  the teacher  w h i l s t  those  

i n vo l v i ng  surveys and ob ser va t iona l  studies were thought  

to be more u s e f u l l y  appl ied as an ou t - o f - s c h o o l  a c t i v i t y .  

Teachers'  views on p ro je c t s  of the r e p o r t i n g - t y p e ,  which 

requ i red  pup i ls  to w r i t e  an account on the basis of  in form

a t i on  c o l l e c t e d  from the l i t e r a t u r e ,  were on the other  hand 

more d i v id e d .  Some f e l t  t h a t  p ro je c t s  of t h i s  type were 

best pursued at  school but ,  e q u a l l y ,  some respondents  

maintained t h a t  t h i s  type of exerc ise  should be undertaken  

out of  school in p u p i l s '  f r e e  t ime.

Whether p ro je c t s  should be c a r r i e d  out at  home or at  

school ,  dur ing class per iods or f r e e  t ime has also depen

ded to some ex ten t  on the dimct ives set  by the Examination  

Board, but where no formal  s p e c i f i c a t i o n s  have been given,  

then the decis ion  has been l e f t  wi th the te ac h er .  However,  

from the comments and observat ions vo lunteered by the  

respondents,  i t  would seem t h a t  in making t h i s  decis ion  

c e r t a i n  key arguments have had to be considered.  These 

may be summarised as fo l lo ws :

i .  P ro je c t  work undertaken ou ts ide  school al lows pupi ls  

to work independent ly  and to pursue top ics  which may 

not o therwise  be covered during the formal  class
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per iods .  I t  enables science to be taken out of  the  

classroom and in t h i s  way helps to make i t  more 

r e le v a n t  to the l i v e s  of the pu p i l s .

Assessment of p r o jec ts  undertaken ou ts ide  school may 

however be problemat ic  due to the d i f f i c u l t y  of  mon

i t o r i n g  i n d iv id u a l  progress.  Moreover,  pa ren ta l  

involvement in p r o j e c t  work may ampl i f y  the problems 

in t h a t  pupi ls  from resourcefu l  homes can gain an 

u n f a i r  advantage,

i i .  P ro jec t  work undertaken in school is more e a s i l y  

s tandard ized .  Working cond i t ions are the same f o r  

a l l  pupi l s  so t h a t  any problems a r i s i n g  out of  

p u p i l s '  home environment are minimized.  Assessment 

of p r o j ec ts  presents fewer d i f f i c u l t i e s  since i n d i v 

idual  progress can be more e a s i l y  moni tored,  and 

pupi ls  can be given the oppor tun i ty  to work wi th  

s p e c i a l i s t  l ab ora to ry  equipment under the supervis ion  

of the tea ch er .

Progress in p r o j e c t  work i s ,  however,  o f ten  slow 

and when a sy l labus has to be covered,  i t  may be an 

uneconomic use of  c l a s s - t i m e .  In a d d i t i o n ,  p ro j ec ts  

of the r e p o r t i n g - t y p e  undertaken at  school can be 

wasteful  of  school resources and teacher  e x p e r t i s e .

In acknowledging these broad statements i t  fo l lows  

t h a t  the f i n a l  decis ion as to whether p r o j e c t  work should 

be undertaken at  school or outside must, in the end, re s t  

on the balance of these two sets of  arguments,  adjusted  

according to each te a c h e r 's  unique s i t u a t i o n .
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4 . 3 . 2 .  The Time Spent on P ro jec t  Work by 

C.S.E .  Science Pupi ls

A l i m i t e d  amount of  research has sought to i n v e s t i g a t e  

the importance of t ime a l l o c a t i o n  f o r  pupi ls  a t tempt ing  

p r o j e c t  work and to as ce r t a in  a possible  optimum t ime  

per iod f o r  working on p r o j e c t s .

In her study of the use of p r o j e c t  work wi th students  

in Col leges of  Fur ther  Educat ion,  Small (1973)  produced 

some evidence to suggest th a t  the amount of t ime spent on 

p r o j e c t  work s i g n i f i c a n t l y  a f f e c t s  student  performance,  and 

f o r  the te c hn ic ia n  mechanical  engineer ing course used in 

her i n v e s t i g a t i o n ,  i t  was found t h a t  students t imet ab l ed  

f o r  between 70 and 90 hours tended to do b e t t e r  than those  

who were a l l o c a t e d  less than 70 or more than 90 hours.  

Perhaps from t h i s  i t  fo l lows  t h a t  i f  too l i t t l e  t ime is 

provided,  students may be unable to r e a l l y  get  to gr ips  

with the task in hand. A l t e r n a t i v e l y ,  i f  the t ime a l l o c a 

t io n  is over -generous , the students may become too casual  

and may f a i l  through lack of pressure to produce a 

s a t i s f a c t o r y  end-product .  Other students may, on the other  

hand, become over ambit ious and then f i n d  themselves  

f r u s t r a t e d  in t h e i r  at tempts to f u l f i l  t h e i r  p r o j e c t  

a s p i r a t i o n s .

Fol lowing through t h i s  l i n e  of i n v e s t i g a t i o n .  Small  

found th a t  c e r t a i n  f a c to r s  were inst rumental  in determining  

the ac tua l  t ime spent on p r o j e c t  work by students and the  

f i n a l  r e s u l t s  of t h e i r  e f f o r t s .  S i t u a t i o n s  in which 

students were given some degree of  choice in t h e i r  p r o j e c t
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t o p i c s ,  where tu to rs  c a r e f u l l y  planned the work programmes 

and provided guidance and cont inua l  moni tor ing were shown 

to produce more favourable  outcomes in terms of  the t ime  

students committed to t h e i r  work. In a d d i t i o n ,  the  

a v a i l a b i l i t y  of  co l l ege  f a c i l i t i e s  to students outside  

normal school hours was found to in f luence  the amount of  

t ime and e f f o r t  spent on p r o j e c t  work.

Other studies in t h i s  area have h i gh l i g h t e d  the prob

lems associated wi th the management and o rga n is a t io n  of  

p r o j e c t  work in the school s i t u a t i o n ,  and al though these  

i n v e s t i g a t i o n s  have seemingly f a i l e d  to provide any d i r e c t  

answers,  they do go some way towards c l a r i f y i n g  the  

quest ions.  Armstead (1 97 5 ) ,  commenting on the managerial  

d i f f i c u l t i e s  of p r o j e c t  work, recognised t h a t :

Proper f a c i l i t i e s  and a generous al lowance of
t ime are condi t ions  absent in most s t a t e  schools.

(Armstead 1975, p . 89)

In t h i s  con tex t .  Green (1976)  and Watts (1977)  in t h e i r  

pu b l i c a t i o n s  r e l a t i n g  to Countesthorpe Col lege descr ibed  

how the c o n s t ra in ts  a f forded by t i m e - t a b l i n g  were minimized  

to f a c i l i t a t e  the successful  implementat ion of the i n d i v i d 

u a l i z ed  l ea rn ing  approach c h a r a c t e r i s t i c  of  the L e i c e s t e r 

sh i re  Co l l ege .  At Countesthorpe,  the school day from the  

outse t  was organised in to  four  long per iods of 80 minutes 

d u r a t i o n .  This was a d e l i b e r a t e  at tempt  to a l low pupi ls  

to fo l l o w  through t h e i r  work and thus reduce some of the  

r e g u la r  i n t e r r u p t i o n s  brought about by the more t r a d i t i o n a l  

t i m et ab le s  composed of lessons of  35-40 minutes du ra t i o n .

Kaye and Rogers (1968)  in t h e i r  i n v e s t i g a t i o n  of  

group work have also recognised the importance of  lesson
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per iods in generat ing  a degree of success.  Apprec ia t ing

t h a t  the p rov is ion  of c l a ss - t i m e  is of ten d i f f i c u l t ,  they

st ressed t h a t  a c e r t a i n  minimum number of lessons is

e s s e n t ia l  i f  the work is to be c a r r i e d  out s a t i s f a c t o r i l y ,

al though they acknowledged th a t  t h i s  'minimum' would vary

according to the nature of the a c t i v i t y  in quest ion .

Wilmut (1971)  in his study of  the e f f e c t s  of p r o j e c t

work on the a t t i t u d e s  of pupi ls  to science has i d e n t i f i e d

another  r e s t r i c t i v e  in f luence :

In the secondary school ,  the p r o j e c t  has become 
a s p e c i f i c  piece of work r a t h e r  than a general  
approach to science and c r a f t  teaching . . .

(Wilmut 1971 , p . 1 . 2 . )

and has suggested th a t  once a p r o j e c t  a r t i c l e  has been 

produced,  a l l  the work and e f f o r t  may a u t o m a t ic a l l y  cease,  

sooner or l a t e r  depending on the p u p i l s '  a b i l i t y  to  

u t i l i s e  t h i s  type of approach.

On a more p o s i t i v e  note,  Cowan (1969)  in his study of  

the p r o j e c t  approach in H is to ry  wi th secondary modern boys 

demonstrated t h a t  p r o j e c t  work produced a s i g n i f i c a n t  

increase in the amount of homework and a d d i t i o n a l  work 

undertaken by pupi ls  of both low and high a b i l i t y  groups.  

More pupi ls  v o l u n t a r i l y  undertook homework when prev ious ly  

they had not ,  and class at tendences improved dur ing the  

p r o j e c t  pe r iods .  Reid and Booth (1971)  researching in to  

independent l ea rn ing  s i t u a t i o n s  have however provided  

a d d i t i o n a l  evidence to in d i ca te  t h a t  more able pup i ls  work 

f a s t e r  than usual when working independent ly  and so gain  

more in a s h or te r  t ime from the independent l ea rn ing  

s i t u a t i o n ,  a f i n d i n g  t h a t  may have ser ious im p l ic a t io n s  

f o r  the ' average '  pupi l  w i t h in  a mixed a b i l i t y  s i t u a t i o n .

129



Furthermore,  the a b i l i t y  of  d i f f e r e n t  pupi ls  to u t i l i s e  

t h e i r  t ime e f f e c t i v e l y  and so p r o f i t  from a course based 

whol ly  or p a r t l y  on the p r o j e c t  method may be c r i t i c a l  to 

those assumptions under ly ing the use of  p r o j e c t  work as 

a t e a c h i n g / l e a r n i n g  s t ra tegy  and as an assessment  

procedure .

Thus, from the i n t e r e s t i n g  but l im i t e d  research  

undertaken in t h i s  area ,  i t  seemed, at  the s t a r t  of  t h is  

enqu i ry ,  t h a t  f o r  any teacher  about to venture on the  

p r o j e c t  method, t ime a l l o c a t i o n  must be an important  

c o n s i d e r a t io n .  Moreover,  i t  was f e l t  t h a t  more s p e c i f i c  

i n format ion  about the dura t ion  of  p r o j e c t  work in C.S.E.  

science su b j e c t s ,  and the class t ime fo rm a l l y  and in fo r m a l l y  

a l l o c a t e d  f o r  i t ,  could prove h e lp f u l  and i l l u m i n a t i n g  to  

teachers at tempt ing  such an approach.

What fo l lows  is an account of  the at tempt  to procur  

such data to ge th er  wi th a survey of the f i n d in g s  to emerge 

from i t .

Under i tem 9 ( a ) ,  Sect ion A of the q u e s t io n n a i r e ,  those 

respondents using p r o je c t  work as pa r t  of  t h e i r  C.S .E .  

science teaching programme were asked to est imate  the t o t a l  

number of school hours (per  course)  spent on p r o j e c t  work 

by the ' average '  C.S .E .  cand ida te .  To a s s is t  them in t h i s  

t a s k ,  the teachers were provided wi th seven ca tegor ies  of  

response,  ranging from '10 hours or l ess '  to 'Over 60 

hours'  wi th i n t e r v a l s  of 10 hours,  t h e i r  es t im at i on  being 

made on the basis of a t i c k  placed a longside the most 

ap pr op r ia te  ca tegory .  The r e s u l t s  are shown in Table 4 . 5 .
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TABLE 4 . 5 .

THE TOTAL NUMBER OF SCHOOL HOURS PER COURSE SPENT ON PROJECTS
I n C.S.E.  SCIENCE SUBJECTS

Frequency of  
Response*

Hours I n t e r v a l  (x) Raw ( f ) % age fx

10 or less 5 27 16.9 135
10+ to 20 15 51 31 .9) 765
20+ to 30 25 30 1 8 . 8 )5 0 -7 750
30+ to 40 35 28 17.5 980
40+ to 50 45 8 5.0 360
50+ to 60 55 5 3.1 275

Over 60 - (6) ( 3 . 8 ) ?fx = 3265

Not answered - (5) ( 3 . 1 )

n = 149 
(160)

* Estimated mean number of school hours spent on
p r o j e c t  work per C.S .E .  science course = fx  = 3265 = 21 .9

n 149
^  22 hours

The m a j o r i t y  of  respondents (50.7%) ind ica ted  t h a t  t h e i r  

pup i ls  spent between 10 and 30 hours on p r o j ec ts  during  

school t ime ,  the o v e r a l l  est imated mean being approximately  

22 hours.

As i t  stands however, t h is  in format ion  provides only  

a very general  view of p r o j e c t  t ime since i t  gives no 

i n d i c a t i o n  of  the type or number of p r o je c t s  undertaken nor 

t h e i r  d i s t r i b u t i o n  throughout  the two-year  dura t ion  of the  

C.S .E .  course.  For example, a pupi l  spending twenty hours 

on p r o j e c t  work may, w i t h in  t h i s  t ime ,  be undertaking j u s t
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one p r o j e c t  on which he works f o r  two hours per week f o r  

j u s t  one term.  A l t e r n a t i v e l y ,  he may be ca r ry in g  out ,  say,  

f i v e  d i f f e r e n t  p r o j e c t s ,  spending four  hours on each, spread 

over f i v e  terms of the course.  Thus, the data may conceal  

many v a r i a t i o n s  in the operat ion  of p r o j e c t  work at  t h i s  

l e ve l  and must th e r e f o r e  be t r e a t e d  wi th  c a u t io n .  Never

t h e l e s s ,  when viewed in r e l a t i o n  to responses to l a t e r  

i tems on the qu es t i on na i r e ,  the f i g u r e s  are of f u r t h e r  

i n t e r e s t .

The second item requi red teachers  to i n d i c a t e  the  

amount of  t ime they thought pupi ls  should spend on p r o j e c t  

work in t o t a l  f o r  t h e i r  C .S .E .  science course ( i . e .  the  

t o t a l  number of hours at  home, school and e ls ewhere ) .  As 

with pa r t  ( a ) ,  the respondents were asked to ca teg or i ze  

t h e i r  r e p l i e s  in to  one of seven c a t e g o r i e s ,  ranging from 

'15 hours or l ess '  to 'Over 90 h o u r s ' ,  wi th i n t e r v a l s  of  

15 hours.  The r e s u l t s  are given in Table 4 . 6 .

The g r e a te s t  propor t ion of respondents (45.6%)  

i n d i ca te d  t h a t  they thought t h e i r  pupi l s  should spend b e t 

ween 15 and 45 hours on p r o j e c t  work,  the mean being 

s l i g h t l y  under 40 hours.  In t e r p r e t e d  in r e l a t i o n  to the  

previous f i n d i n g ,  t h is  second f i g u r e  r a is e s  some i n t e r e s t 

ing p o in t s .

F i r s t l y ,  the d i f f e r e n c e  between the two est imated  

mean values (22 hours and 40 hours) is in the region of  

18 hours,  and may be thought to re present  the average  

amount of  t ime teachers th ink  pupi ls  should spend on 

p r o j e c t  work over and above the t ime they c u r r e n t l y  spend 

in school .  However, t h is  t ime d i f f e r e n c e  is only a
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TABLE 4 . 6 .

THE TOTAL NUMBER OF HOURS PER COURSE TEACHERS THINK PUPILS
SHOULD SPEND ON PROJECT WORK

Frequency of  
Response*

Hours I n t e r v a l  (x) Raw ( f ) % age fx

0 to 15 7.5 15 9.4 112.5
15+ to 30 22.5 41 25 .6 ) 922.5
30+ to 45 37.5 32 2 0 . 0 ) 4 5 - 6 1200.0
45+ to 60 52.5 35 21.9 1837.5
60+ to 75 67.5 15 9.4 1012.5
75+ to 90 82.5 9 5.6 742.5
Over 90 - (5 ) 3.1
Not answered - (8 ) 5 .0 $fx = 5827.5

n = 147 
(160)

*Es t imated mean number of hours t h a t  should be spent on 
p r o j e c t  work per course = fx  = 5827.5  = 39 .6

147 ■n
±  40 hours

t h e o r e t i c a l  es t imate  and i t  may be in t e r p r e t e d  in a number 

of d i f f e r e n t  ways. For example,  i t  could represent  any one 

or more of the fo l l o w i n g :

i .  the amount of ou t - o f -s cho o l  t ime which teachers  

th in k  pup i ls  should spend on p r o j e c t  work f o r  

t h e i r  C .S .E .  science course.

the amount of f r e e  t ime at  school which teachers11

111

th ink  pupi ls  should spend on p r o j e c t  work, over  

and above th a t  fo rm a l ly  a l l o c a t e d  f o r  the exerc ise  

the amount of t ime teachers th in k  should be 

f o r m a l l y  a l l o c a te d  to pupi ls  f o r  p r o j e c t  work,  

over and above t h a t  made a v a i l a b l e  to them at  the  

t ime of the enqui ry .
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Although,  in r e t r o s p e c t ,  i t  is un for tuna te  t h a t  t h i s  

study was unable to throw f u r t h e r  l i g h t  on these issues 

and to determine whether,  in the teachers '  view,  th is  

a d d i t i o n a l  p r o j e c t  t ime should be spent in or out of school ,  

during f r e e  t ime or formal  lesson per iods ,  the basic obser 

va t ion  remains i n t a c t .  The r e s u l t s  of  the survey demonstr

a te  c l e a r l y  t h a t  of  those teachers  using p r o j e c t  work in 

C.S .E .  sc ience ,  many thought t h a t  t h e i r  pupi ls  should be 

spending considerably  more t ime on i t  than was being spent  

in t h e i r  schools at  the t ime of  the enqui ry .

Cont inuing the i n v e s t i g a t i o n  of  t ime spent on p r o j ec t  

work,  the t h i r d  and f i n a l  pa r t  of  t h i s  ques t ionna i re  item 

( 9 ( c ) )  was an at tempt to explore  the teachers '  percept ions  

of t h e i r  own p u p i ls '  e f f o r t s .  In t h i s  con te x t ,  the  

respondents were asked to i n d i c a t e  how, in t h e i r  view,  

the t ime pupi ls  shou1d spend on p r o j e c t  work r e l a t e d  to the  

amount of  t ime the m a jo r i t y  of  them actua l  ly did spend on 

i t .  The th ree  main ca tegor ies  of response are shown in 

Table 4 . 7 .

The g r e a te s t  propor t ion of  respondents (54.4%)  

i n d ic a te d  t h a t  the m a jo r i t y  of  C .S .E .  pupi ls  spend less 

t ime on t h e i r  p ro jec ts  than they thought  they should,  

w h i l s t  35.6% of the teachers (57 in a l l )  approved of the  

amount of  t ime being spent on p r o j e c t  work,  b e l i e v in g  i t  

to be a p pr op r ia te  f o r  ' average '  C .S .E .  p u p i l s .  Only nine 

t eachers (5.6%) thought pupi ls  spend more t ime on p ro jec ts  

than they should al though the tendency to exceed the r e q u i r 

ed amount of  t ime was observed more f r e q u e n t l y  among the  

more able g i r l s  who were,  i t  was argued,  more l i k e l y  to

134



TABLE 4 . 7 .

THE TIME ACTUALLY SPENT ON PROJECTS COMPARED TO THE AMOUNT 
OF TIME PUPILS SHOULD SPEND ON THEM 

(The Teachers'  Perspec t ives )

Frequency of Response

Category of Response Raw % age

1. Pupi ls  a c t u a l l y  spend more t ime  
on t h e i r  p ro jec ts  than I th ink  
they should. 9 5.6

2. Pupi ls  a c t u a l l y  spend about the  
same amount of t ime as I th ink  
they should. 57 35.6

3. Pupi ls  a c t u a l l y  spend less t ime  
on t h e i r  p ro jec ts  than I th ink  
they should. 87 54.4

Other responses 1 0.6

Not answered 6 3.8
n = 160

dedicate  themselves to the product ion of long,  labor ious

p r o j e c t  reports,  nea t ly  set out in e l ab o ra te  f o l d e r s ,

a c t i v i t i e s  which wi thout  doubt involved lengthy work ses-  
( 2 )sions . Six teachers f a i l e d  to respond to the item and 

a seventh f e l t  unable to s in g le  out a s p e c i f i c  category,  

mainta in ing  t h a t  pupi ls  e i t h e r  spend the r i g h t  amount of  

t ime or too much on t h e i r  p r o j e c t s .

Returning to the main f i n d i n g ,  the in d i c a t i o n  by more 

than h a l f  of  the respondents t h a t  pupi ls  spend less t ime  

on t h e i r  p ro j ec t s  than they should cannot pass wi thout  

f u r t h e r  comment since the discussion of why t h i s  should be 

so ra ises  several  important  issues.
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F i r s t l y ,  i t  could be argued t h a t  pupi ls  spend less  

t ime than they should on t h e i r  p ro je c t s  because they  

themselves hold unfavourable a t t i t u d e s  towards the science  

subjec t  and/or  the p r o j e c t  method. Is there  perhaps a lack  

of  enthusiasm and commitment among the pupi ls  causing them 

to g ive short  measure and skimp the work? C e r t a i n l y ,  from 

the data c o l l e c t e d  through the ques t ionna i res  and i n t e r 

views,  i t  would appear t h a t  a s u b s t a n t ia l  number of  C .S .E .  

science teachers saw t h e i r  p u p i l s '  lack of mot iva t ion  and 

i n t e r e s t  as one of t h e i r  g r e a te s t  pedagogic problems (see  

Chapter  5, Sect ions 5 .8  a nd 5 . 9 )  .

Secondly,  however, i t  must also be asked whether pup

i l s  spend less t ime than they should on p r o j e c t  work 

because of  o r ga n i s a t io na l  and manager ial  d i f f i c u l t i e s  w i t h 

in the system. Is t h e r e ,  f o r  ins tance ,  i n s u f f i c i e n t  t ime  

f o r m a l l y  and in fo r m a l l y  a v a i l a b l e  f o r  t h i s  aspect of  work? 

C l e a r l y ,  from the discussions about t i m e t a b l i n g ,  lesson 

per iods and labora to ry  a v a i l a b i l i t y ,  i t  would seem t h a t  a 

number of a d m i n i s t r a t i v e  f a c t o r s ,  both i n t r i n s i c  and 

e x t r i n s i c  to the school system, may se r io us ly  r e s t r i c t  

p u p i l s '  at tempts to implement the p r o j e c t  approach f u l l y  

and e f f e c t i v e l y  (see Chapter 8 ) .

S i m i l a r  conclusions to these had been reached by 

e a r l i e r  i n v e s t i g a t o r s .  Kaye and Rogers (1968)  found t h a t  

problems wi th p r o j ec t  work did not always a r is e  from 

unfavourable  pupi l  a t t i t u d e s  as commonly supposed, but  

were the r e s u l t  of poor o rg an is a t i on  and management, and 

in the study by Small (1973)  c i t e d  e a r l i e r ,  i t  was found 

t h a t  c e r t a i n  fa c t o rs  in p a r t i c u l a r  seemed to in f l ue nce  

the ac tua l  t ime spent on p r o j e c t  work by students and the
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f i n a l  r e s u l t s  of t h e i r  e f f o r t s .  For ins tance ,  s i t u a t i o n s  

in which students were given some degree of choice in 

t h e i r  top ics  (see Chapter 3, Sect ion 3 . 2 . ) ,  where tu to r s  

planned the work programmes and provided guidance in the  

form of  con t inua l  moni tor ing (see Chapter 4,  Sect ion 4 . 2 . )  

and where co l l eg e  f a c i l i t i e s  were a v a i l a b l e  to students  

outs ide  school hours (see Chapter 4,  Sect ion 4 . 3 . )  were 

shown to produce more favourab le  outcomes. These f a c to rs  

combined wi th ad d i t io n a l  student  v a r ia b le s  such as mot iva 

t i o n  and t e n a c i t y  were shown by Small to be important  in 

determining the t ime dedicated to p r o j e c t  work,  and the  

f i n a l  achievements.

Thus, i t  would appear t h a t  i f  pupi ls  are not convinced 

of the worth of e i t h e r  the subject  mat ter  or the method,  

and i f  they are not supported by favourab le  working condi 

t i o ns  and appropr ia te  t u t o r i a l  as s is tance ,  they cannot be 

expected to d isp lay  any rea l  pe rs is tence  in t h e i r  p r o j e c t  

t a s k .  Moreover,  under these c i rcumstances,  they are 

u n l i k e l y  to spend any a d d i t i o n a l  t ime on the e x e r c i s e ,  

over and above th a t  fo rm a l ly  assigned f o r  p r o j e c t  work.  

However, i t  is not the in t e n t i o n  to e la bo ra te  on these  

issues here;  a c loser  examinat ion of  pupi l  v a r i a b l e s  

a f f e c t i n g  p r o j e c t  work is undertaken in Chapters 5 and 8.

4 . 3 . 3 .  Working on Pro je c ts :  A Summary

In the f i r s t  pa r t  of  t h i s  sect ion the quest ion of  

where p r o j e c t  work should best be undertaken was considered  

On t h i s  i ssue,  the teachers were d iv ided  al though s l i g h t l y
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more than h a l f  (58.1%) f e l t  t h a t  p r o j e c t  work should be 

c a r r i e d  out during formal  c lass per iods under the super

v is io n  of the teach er .  Moreover,  analys is  of  the responses 

on the basis of type of  p r o j e c t  work showed increased  

support  f o r  t h i s  view among the users of non- repor t ing  

p r o j e c t s .  Several  reasons were put forward to exp la in  t h i s

F i r s t l y ,  some of  the examinat ion syl labuses s p e c i f i e d ,  

e i t h e r  d i r e c t l y  or i n d i r e c t l y ,  t h a t  work of t h i s  type  

should be undertaken as pa r t  of  the normal c lass t ime a l l o 

ca t ion  and not ex t ra  to i t .

Secondly,  c e r t a i n  p r o j ec ts  - p a r t i c u l a r l y  those of a 

p r a c t i c a l ,  i n v e s t i g a t i v e  nature - requ i red the use of  

s p e c i a l i s t  equipment found in the school l a b o r a t o r y .

Pup i ls  could not g e n e r a l l y  gain access to t h i s  equipment  

outs ide  formal  c lass per iods because of  heal th  and sa fe ty  

r e g u la t i o n s  c a l l i n g  f o r  the presence of  a q u a l i f i e d  member 

of s t a f f ,  and because of the demand placed on school  

l a b o r a t o r i e s  by other  science c lasses .

T h i r d l y ,  p r o j e c t  work undertaken at  school during  

formal  lessons was thought  to be f a i r e r  to p u p i l s .  I t  

standardised the cond i t ions under which they worked and 

helped to minimize the e f f e c t s  a r i s i n g  out of  d i f f e r e n c e s  

in p u p i l s '  home environment .  In a d d i t i o n ,  i t  enabled in d 

i v i d u a l  pupi l  progress to be moni to red and f a i r l y  assessed

However, not a l l  teachers agreed wi th t h i s  l i n e  of  

reasoning.  Among those using the r e p o r t - t y p e  p r o j e c t  

approach,  44.3% f e l t  t h a t  the work should be undertaken  

mainly out of  school .  Some of  these respondents set  

p r o j e c ts  f o r  the school vacat ions on the understanding t h a t  

pup i ls  - wi th ap prop r ia te  guidance beforehand - could
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fo l l o w  many d i f f e r e n t  l in es  of in v e s t i g a t i o n  using the  

resources a v a i l a b l e  to them in the community ( e . g .  museums, 

zoos,  denta l  su rge r i es ,  e t c . ) .  I t  was also suggested th a t  

f o r  c e r t a i n  top ics  ( e . g .  'Educat ion f o r  Parenthood' )  more 

va luab le  and meaningful  resources were to be found in the  

home and neighbourhood than in the conf ines of  the school 

room. Indeed,  a number of  respondents commented on the  

success of these en te r p r is e s  in generat ing pupi l  i n t e r e s t  

and enjoyment in the su b je c t .

Thus, from the evidence presented,  i t  was c le a r  th a t  

t eachers may hold q u i te  opposing views about the most 

appr op r ia t e  place fo r  p r o j e c t  work al though from the sound

ness of  the arguments put forward in support of  each case,  

both v iewpoints  seemed reasonable .  In conclusion,  t h e r e 

f o r e ,  i t  was st ressed t h a t  decis ions about the best place  

f o r  p r o j e c t  work must depend u l t i m a t e l y  on the balance of  

these sets of arguments as assessed by each teacher  in 

h i s / h e r  in d i v i d u a l  s i t u a t i o n .

In the second par t  of t h i s  se c t ion ,  the discussion  

was extended to consider  the period of t ime spent on pro

j e c t  work by C.S.E.  science p u p i l s ,  and c e r t a i n  anomalies 

were found to e x i s t  in t h i s  area too.

Among the teachers approached in the i n v e s t i g a t i o n ,  

considerab le  v a r i a t i o n  was found in t h e i r  est imates of  the  

amount of t ime pupi ls  spend on p r o j e c t  work. The m a jo r i t y  

of respondents ind ica ted  t h a t  t h e i r  pupi ls  spend between 

10 and 30 hours during schoo l - t ime on p ro jec ts  f o r  t h e i r  

C.S .E .  course.  The mean number of school hours was 

found to be 22 al though the o v e r a l l  spread was l a rge .

In a d d i t i o n ,  i t  was found t h a t  teachers in general  f e l t
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t h a t  pupi ls  should be spending more t ime than t h i s  on 

pr o j ec ts  and, in t h is  con te x t ,  an average of almost 40 

hours was est imated.  I t  was, however,  not possible  to  

a s c e r ta in  whether teachers thought  t h i s  ex t ra  t ime should 

be completed by pupi ls  in or out of  school ,  during f r e e  or  

formal  c lass per iods .  Such issues ra ised some i n t e r e s t i n g  

specu lat ion  al though ther e  was a c l e a r  need f o r  more i n f o r 

mation to be gathered in t h i s  area .

In t h i s  par t  of  the study,  an at tempt was made to also 

determine teachers '  pe rspec t ives  of the e f f o r t  made by 

t h e i r  C.S.E.  pupi ls  in p r o j e c t  work.  On t h i s  issue,  the  

g r e a te s t  propor t ion of  teachers (54.4%) f e l t  t h a t  t h e i r  

pupi ls  spend less t ime on t h e i r  p ro j ec t s  than they ( t h e i r  

t eachers )  thought they should and, as a consequence, a 

number of quest ions were ra ised concerning ( i )  pu p i l s '  

a t t i t u d e s  towards science and p r o j e c t  work, and ( i i )  the  

manager ial  and o r ga n i s a t i o n a l  prov is ions  made f o r  p r o j e c t  

work w i th in  the schools and c o l l e g e s .  This sect ion  

at tempted to c l a r i f y  these issues and to begin to set  out  

some of the problems conf ron t ing  teachers in t h e i r  

at tempts to implement a p r o j e c t  approach in sc ience.

In the chapters which f o l l o w ,  wi th the support  of  

a d d i t i o n a l  da ta ,  these aspects are re-examined.  In 

Chapter  5,  a more d e t a i l e d  discussion of pupi l  v a r i a b le s  

a f f e c t i n g  p r o j e c t  work ( i . e .  t h e i r  a t t i t u d e s  towards i t  

and t h e i r  a b i l i t y  to p r o f i t  from i t )  is undertaken and 

in Chapter 8,  the co ns t ra in ts  a f fo rded  by the schools are  

co ns idered .
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NOTES

1. In response to item 19, Sect ion C of the qu es t ion 

n a i r e ,  76.6% of the survey populat ion (353 teachers in 

a l l ,  Users and Non-Users of  p r o j e c t  work) agreed wi th the  

statement  ' P r o j e c t  work favours the c h i l d  from the  

resourcefu l  home;' see Chapter 6,  Table 6 .1 2 .

2.  For f u r t h e r  discussion of  g i r l s '  a t t i t u d e s  towards 

science and p r o j e c t  work, see Chapter 5, Sect ions 5 . 6 . 1 . ,

5 . 7 . ,  and 5 . 9 .
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5 . 1 .  The  B a c k g r o u n d  t o  t h e  R e s e a r c h

Much has been w r i t t e n  and argued about the a c q u i s i t i o n  

of s k i l l s  and the development of  favourable  a t t i t u d e s  in 

pupi ls  studying science and, in t h i s  con te x t ,  a range of  

studies a t tempt ing to p r escr ibe  workable d e f i n i t i o n s  of  

e f f e c t i v e  science teaching has been undertaken.  In r e l a t 

ion to t h i s  p a r t i c u l a r  study,  a review of the l i t e r a t u r e  

suggests t h a t  these en qu i r i es  have been pursued at  th ree  

d i s t i n c t  l e v e ls :

- f i r s t l y ,  the discussions have centred upon the  
general  aspects of  secondary science te ach ing ,  i . e .  
the general  aims of secondary school sc ience;

- at  another  l e v e l ,  a t t e n t i o n  has been focussed on 
the func t ions  of  s p e c i f i c  science courses,  e . g .  
the o b je c t i v e s  of  a C .S .E .  science course;

- and, t h i r d l y ,  more spec i f  c i a l l y ,  the e f f i c a c y  of  
d i f f e r e n t  teaching s t r a t e g i e s  ( e . g .  pupi l  p r o j e c t  
work) in f u l f i l l i n g  these aims and o b je c t i v e s  has 
been i n v e s t i g a t e d .

Thus, in order  to achieve the proper pe rspec t ive  in 

t h i s  study,  i t  would seem important  at  the s t a r t  of  t h i s  

chapter  to consider  each of these l eve ls  in more d e t a i l  

since i t  is aga inst  t h i s  contextua l  backcloth t h a t  an e v a l 

uat ion of the r o le  of p r o j e c t  work in the a c q u i s i t i o n  of  

s k i l l s  and the development of f avourable  a t t i t u d e s  is to  

be made.

Since before the tu rn  of  the century ,  the aims of sec

ondary science educat ion have p e r i o d i c a l l y  reached the  

f o r e f r o n t  of  debate.  S m i t h e l l s ,  f o r  ins tance ,  was j u s t  one 

of the leading e d u c a t i o n a l i s t s  who, through p u b l i c a t i o n s ,  

l ec tu r es  and committee work, condemned the preponderance
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of l ea rn ing by rote  and the lack of exper imenta l  work in 

science observed in schools at  t h a t  t ime (see Fl intham  

1977) .  He set  out to develop curr iculum reforms t h a t  

would enhance science teaching in schools by making the  

courses more meaningful ,  t h e i r  roots being in the common 

phenomena of  everyday exper ience .  In ma in ta in ing  th a t  

science should have a socia l  s i g n i f i c a n c e  f o r  p u p i l s ,  

Smi the l l s  threw emphasis upon general  r a t h e r  than s p e c i a l 

ized knowledge in sc ience,  and his concern t h a t  science  

courses should grow out of  p r a c t i c a l  observa t ion  was 

apparent in his p u rs u i t  of  n o n - s p e c i a l i s t  science c u r r i c u l a  

f o r  pupi ls  across the whole a b i l i t y  spectrum and his p a r t 

i c i p a t i o n  in the movement to improve the science educat ion  

of g i r l s .  In both these a c t i v i t i e s ,  Smi th e l l s  at tempted  

to int roduce in to  the c u r r i c u l a  topics  which might help  

pupi ls  to r e l a t e  science studies at  school to t h e i r  own 

exper iences in the home. In a d d i t i o n ,  he urged f o r  the  

prov is ion  of more ap prop r ia te  t r a i n i n g  courses f o r  science  

t eachers ,  and st ressed the need f o r  more en l igh tened  

teaching methods.

In 1938, the sent iments expressed by S m i t he l l s  were 

in par t  r e i t e r a t e d  by the formal  document produced by the  

Con su l ta t i v e  Committee on secondary educat ion - now commonly 

re f e r r e d  to as the Spens Report .  Among i t s  recommendations,  

the Committee c a l l e d  f o r  secondary schools to be brought  

i n to  c loser  contact  wi th p r a c t i c a l  a f f a i r s  of  l i f e  and 

expressed the hope t h a t  the curr iculum of the f u t u r e  might  

be thought of  more in terms of a c t i v i t y  and exper ience  

r a th e r  than knowledge to be acquired and f a c t s  to be stored  

(Spens Report 1938, IV ,  p t . I I ,  p a r a . 1 3 /1 8 ) .
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In t ime,  the discussion of educat ional  aims moved 

away from these general  and somewhat vague not ions of  

what school science should and should not inv o lv e .  More 

precise gu ide l ines  were developed and at tempts to de f ine  

f i n a l  outcomes of science courses in terms of  behavioural  

ob jec t ives  became the important  and popular  concern.  The 

f ervour  of  educat ional  behavioural  ob je c t i v e s  brought with  

i t  a v a r i e t y  of  schemes, ranging from b r i e f  synopses ou t 

l i n i n g  the a c t i v i t i e s  expected of pupi ls  during a course 

to more r igorous h i e r a r c h i c a l  frameworks de f i n in g  the 

ac q u i s i t io n  of  s p e c i f i c  s k i l l s  and a t t i t u d e s  in the c o g n i t 

i ve ,  a f f e c t i v e  and psychomotor domains (see Bloom 1956) .

In his book The Education of the Average Chi ld  

Rowe (1959) - a progressive f o r  his t ime - provided an 

o u t l i n e  of  the s k i l l s  and a t t i t u d e s  expected of  pupi ls  at  

his school .  Under Rowe's methodology, the fo l lo w i ng  

t a rge ts  were set  fo r  pupi ls :

The knowledge of  where to seek f o r  informat ion  
and the power to se le c t  from i t  what is r e l ev an t  
and to combine what has been se lected in to  a new 
whole,  as wel l  as the power to speak and w r i t e  with  
f lu en cy ,  economy, d i rec tne ss ,  and f i t n e s s  fo r  
purpose. . .  (Rowe 1959, p . 61)

By Rowe's reasoning,  a l l  these s k i l l s  were inseparable

from the p u p i l ' s  development as a person and the phi losophy

of a 'whole'  educat ion.

A few years l a t e r ,  the concept of  a 'wholeness'  in

education received f u r t h e r  a t t e n t i o n  in a re po r t  produced

by the Centra l  Advisory Counci l  f o r  Educat ion,  popular ly

named the Newsom Report a f t e r  i t s  Chairman, John Newsom.

Expounding the des i re  f o r  a f u l l e r  educat ion fo r  pupi ls

of average a b i l i t y  and below, the Report st ressed t h a t :
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. . .  c e r t a i n  s k i l l s  of  communication in speech
and in w r i t i n g ,  in reading wi th understanding,
and in c a l c u l a t i o n s  involv ing  numbers and
measurement . . .  are bas ic ,  in t h a t  they are
too ls  to o ther  l ea rn ing  and wi thout  some
mastery of them the pupi ls  w i l l  be cut  o f f
from whole areas of human thought and
exper ience .  (Newsom Report 1963,  p a r a . 76)

But the r ep o r t  could not accept t h a t  these s k i l l s  alone

represented an adequate minimum at  which to aim:

A l l  boys and g i r l s  need to develop,  as we l l  as s k i l l s ,  
c a p a c i t i e s  f o r  thought ,  judgement,  enjoyment ,  c u r i o s 
i t y .  They need to develop a sense of  r e s p o n s i b i l i t y  
f o r  t h e i r  work and towards other  people,  and to  
begin to a r r i v e  at  some code of  moral and soc ia l  
behaviour  which is se l f - imposed .  I t  is important  
t h a t  they should have some understanding of  the  
physica l  world and of the human soc ie ty  in which 
they are growing up. ( I b i d . )

In r e l a t i o n  to the science educat ion of  13-15 year  o lds ,  

the Report was c r i t i c a l  of  t h a t  t r a d i t i o n  of  science t e ac h 

ing which consisted cf conf i rming foregone conclusions;  t h i s  

was seen as a kind of a n t i - s c i e n c e ,  d e t r im e nt a l  to  the  

l i v e l y  mind and perhaps f a t a l  f o r  the not so b r i g h t  p u p i l s .  

According to Newsom, f o r  pupi ls  of average a b i l i t y  and 

below, in science as in mathematics,  the s p i r i t  of  genuine 

enquiry  was the essence of e f f e c t i v e  teaching ( p a r a . 42 3 ) .  

The c a l l  f o r  more research into teaching techniques and 

the in t r o d u c t i o n  of more ' r e a l i s t i c  and a d u l t '  courses f o r  

these pupi ls  were powerful  themes running through the 

Newsom Report .  In a d d i t i o n ,  among i t s  main recommendations 

was the suggest ion t h a t  f i n a l - y e a r  school programmes should 

be more d e l i b e r a t e l y  outgoing,  l i n k in g  where poss ib le  wi th  

the youth employment se rv ic e s ,  f u r t h e r  and a d u l t  educat ion  

and, perhaps,  inc lud ing  some kind of  work exper ience f o r  

those pupi ls  who would,  in the f u t u r e ,  be re qu i red  to stay  

on a t  school u n t i l  the age of s ix te e n .
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The Newsom Report made a number of important  recom

mendations ranging from R . o . S .L .A .  ( the  r a i s i n g  of  the  

school leaving age) to gu ide l ine s  f o r  more imag ina t ive  

school courses and more c o n s t ru c t iv e  programmes of  t e ac h er -  

t r a i n i n g .  For p o l i t i c a l  reasons,  a number of  the  

recommendations did not reach f r u i t i o n  but i t  is t r u e  to  

say t h a t  as a r e s u l t  of  the Report ,  many new courses 

(examinat ion and non-examinat ion)  were developed t h a t  

i ncorporated the Newsom phi losophy of  a more outgoing,  

r e a l i s t i c  form of educat ion f o r  average pup i ls  about to 

leave school and begin working l i f e .

The need to e s t a b l i s h  c loser  l inks  between school and 

work rece ived f u r t h e r  a t t e n t i o n  a few years l a t e r  in a 

Schools Counci l  Working Paper e n t i t l e d  Closer  Links between 

Teachers and Indus try  and Commerce (N o .7, H .M .S .O . ,  1966) .  

A f t e r  an exper imental  ' i n t r o d u c t i o n  to in d u s t r y '  scheme 

which concerned i t s e l f  wi th the connection between the  

curr iculum and the young s c h o o l - l e a v e r ,  the s i x t y - s i x  

t eachers c o n t r ib u t in g  to t h i s  paper concluded t h a t  the 

s k i l l s  and q u a l i t i e s  most o f ten  sought by employers were 

common sense, s e l f - r e l i a n c e ,  resource fu lness ,  a b i l i t y  to 

express onese l f  c l e a r l y  and a c c u r a t e ly ,  a sense of d i s c i p 

l i n e  and a capac i ty  fo r  mixing and co -opera t ing  wi th o t hers .  

Furthermore,  the teachers were impressed by the f a c t  t h a t  

many employers were prepared to forego high academic a t t a i n 

ment in favour  of we l l -deve loped  personal  q u a l i t i e s  ( i b i d . ,  

p a r a .50 ,  p . 12) .

The r e a l i z a t i o n  th a t  the possession of  a l arge s tore  of  

f a c ts  and a good academic re po r t  may not be a r e l i a b l e  

i n d i c a t o r  of  job prospects was acknowledged by Kaye and
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Rogers (1968)  in the study c i t e d  e a r l i e r .  They maintained  

t h a t  f a c t u a l  knowledge was not what was looked f o r  in 

sc hoo l - l e av e rs  but r a t h e r  a knowledge of and an a b i l i t y  to 

manipulate  fundamental  in format ion  toge ther  wi th evidence  

of personal  s k i l l s  inc lud ing those of i n v e s t i g a t i o n ,  i n t e r 

p r e t a t i o n  and c r e a t i v i t y .  Such s k i l l s ,  they suggested,  

were not e a s i l y  developed under a t r a d i t i o n a l  s u b j e c t -  

centred teaching approach ( i . e .  in sc ience,  verbal  

ex po s i t i o n  fo l lowed by demonst ra t ion ) .

T isher  et  a l . (1972)  expanded the c r i t e r i a  of  science

educat ion to include the a c q u i s i t i o n  of these personal

a t t r i b u t e s .  In a discussion of the science cur r icu lum,

the fo l l o w i n g  l i s t  of  o b je c t i ve s  f o r  pupi ls  on a science

course was compiled:

know the fundamental  f a c t s  and p r i n c i p l e s  of  
science;

be able to apply s c i e n t i f i c  knowledge to new 
problems and s i t u a t i o n s ;

possess the s k i l l s  to engage in the processes 
of science ( e . g .  to formulate  problems, to  
plan exper iments,  to develop e x p la n a t io n s ) ;

to make and p r e f e r  judgements based on p r o b a b i l i t y ;

to develop favourab le  a t t i t u d e s  to science ( e . g .  
i n t e r e s t ,  ded ica t ion  e t c . ) .

T isher  e t  a l . q u a l i f i e d  these ob je c t i v e s  by exp la in i ng  

:hat  the per iod spent at  school cannot hope to equip young 

people wi th a l l  the f a c t s ,  concepts and p r i n c i p l e s  t h a t  

v i l l  be needed through l i f e  since those which we hold today 

nay be redundant tomorrow. At best ,  we might hope to  

develop only those fundamental  concepts and ideas which 

have the widest  explanatory  power, to t i e  to ge th er  the  

d i f f e r e n t  exper iences and to k i n d l e  an i n t r i n s i c  i n t e r e s t
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in pupi ls  to equip them with the necessary to o ls  which make 

l ea rn ing  a s e l f - p r o p e l l i n g  continuous process.

Head ( i n  Sutton and Haysom 1974) gave some support to  

these ob je c t i v e s  by suggesting t h a t  we best  prepare students  

f o r  l a t e r  l i f e  by teaching them how to study on t h e i r  own 

and to work independent ly .  W h i t f i e l d  in the same c o l l e c t 

ion of  a r t i c l e s  also i d e n t i f i e d  the development of  i n t e r e s t  

in science and of  in qu i r in g  minds as important  aims of  

science educa t ion .

In 1974, the Associa t ion f o r  Science Education ( A . S . E . )  

at  i t s  annual meeting in Leeds considered the problems of  

teaching science to less academica l l y -mot iva ted  pupi ls  in 

secondary schools.  The d i f f i c u l t i e s  at  t h a t  t ime had been 

made more acute by two important  measures: the r a i s i n g  of

the school l eaving age, and the move towards comprehensive 

educa t ion .  Later  in t h a t  year ,  in response to the concern 

expressed in t h i s  area ,  the Education Research Committee 

of the A .S .E .  set  up working groups to examine ways in 

which science might be presented more e f f e c t i v e l y  to these  

types of p u p i l .  As a r e s u l t  of  these s t ud i es ,  the L .A.M.P.  

P ro je c t  was es tab l i shed  and a range of m a te r i a ls  ( t o p ic  

b r i e f s )  and methods were r a p i d l y  developed f o r  teaching  

science to pup i ls  in the lower l ev e l s  of the fo ur t h  and 

f i f t h  forms of secondary school .  The Teachers'  Handbook 

No.1 (1976)  which accompanied the P ro jec t  provided  

i n format ion  on the use of the a v a i l a b l e  m a te r i a ls  and set  

out the general  teaching aims of  the P r o je c t ;  these were:

1. The fo rmat ion  of maturing r e l a t i o n s h i p s  wi th adul ts  

and peers.

2. The development of s e l f - c o n f i d e n c e  and esteem through 

successful  exper ience .
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3. The development of  s k i l l s  of communication and number 

work through p r a c t i c a l  exper iences.

4.  The development of  ob serva t iona l  s k i l l s ,  th in k in g  and 

judgement.

5.  Science as a means of  prov id ing  educat ion f o r  l e i s u r e .

6.  The development of  the p u p i l ' s  se l f -knowledge .

7. A growing awareness of science in s o c ie ty .

8.  A developing understanding of  basic s c i e n t i f i c  ideas.

I t  is important  to  ap prec i a te  t h a t  the pupi ls  i m p l i c a 

ted in t h i s  P ro je c t  were u n l i k e l y  ever to become s c i e n t i s t s  

in the f u l l  sense, and i t  was on t h i s  assumption t h a t  the 

P ro je c t  at tempted to provide the sorts of school science  

exper iences t h a t  might int roduce pupi ls  to c e r t a i n  

a c t i v i t i e s  ( e . g .  h o r t i c u l t u r e ,  photography,  motor mechanics)  

which they could then pursue at  t h e i r  l e i s u r e  in l a t e r  l i f e .  

The aims of L.A.M.P.  o u t l in ed  above r e f l e c t  t h e r e f o r e  the  

P r o j e c t ' s  o r i e n t a t i o n  towards educat ion through science as 

opposed to o f f e r i n g  pupi ls  an educat ion Jjn sc ience.

In 1977, more s p e c i f i c  gu id e l ine s  f o r  science teaching  

were given in Curr iculum 11 - 16 , a sequence of working

papers produced by H.M. I n s p e c to ra te ,  which sought to 

develop the idea of a c h e c k l i s t  of  e ig h t  e s s e n t i a l  areas of  

exper ience:  the a e s t h e t ic  and c r e a t i v e ,  the e t h i c a l ,  the  

l i n g u i s t i c ,  the mathemat ical ,  the p h y s i c a l ,  the s c i e n t i f i c ,  

the soc ia l  and p o l i t i c a l ,  and the s p i r i t u a l .  I t  was 

suggested t h a t  a curr icu lum whether made up of ' t r a d i t i o n a l '  

subjects  or otherwise might be so designed t h a t  each 

component con t r ib u te s  to these ' areas of  e x p e r ie n c e ' .  

Contained in t h i s  document, the chapter  on science set  out
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e i g h t  c r i t e r i a  fo r  the p re se nt a t i on  of science in schools.  

Science should,  i t  was purpor ted ,  be conducted in such a 

way t h a t  p o s i t i v e  responses may be obtained to the f o l l o w 

ing quest ions:

1. Is the pupi l  observant? ( i . e .  does he see a l l  th a t  
there  is to see, or does he r e l y  on being to ld  what 
to see?)

2.  Does he se lec t  from his observat ions those which 
have a bearing on the problems before him?

3. Does he look fo r  pa t te rns  in what he observes and 
is he able to t i e  in to his curren t  observat ions  
others he has made e a r l i e r ?  ( i . e .  can he r e c a l l  
other  observat ions which co n t r ib u te  to the pa t te rn? )

4.  Does he seek to exp la in  the pat terns? I f  he can 
o f f e r  more than one possible  ex p la n a t io n ,  does he 
at tempt  to rank them in order  of p l a u s i b i l i t y ?

5. Does he have an acceptable  l eve l  of  p r a c t i c a l  s k i l l s  
in the e f f i c i e n t  and safe handl ing of  apparatus and 
equipment?

6. Can he devise ,  or c o n t r ib u te  to the devis ing o f ,  
experiments which w i l l  put to the t e s t  the explana
t ions  he suggests f o r  the pa t te rns  of observat ions?

7. Does he possess the verbal  and mathematical  s k i l l s  
adequate to al low him to i n t e r a c t  wi th his classmates,  
his teacher  and the w r i t t e n  and other  ma te r ia l  to  
which his a t t e n t i o n  is, d i rec ted?

8.  Does he respond to a novel s i t u a t i o n  by r e c a l l i n g  
and apply ing fa c t s  and g e n e r a l i s a t io n s  p rev iously  
acquired? Does he do t h i s  when the s i t u a t i o n  is 
outs ide  the immediate content  of  the school science  
courses? ( i . e .  does he see the re levance of what 
he has l e a r n t  in the science lessons to s i t u a t io n s  
outs ide  the l abora to ry? )

I t  was a n t i c i p a t e d  t h a t  pupi ls  educated according to 

these c r i t e r i a  would develop four  fundamental  a t t i t u d e s :  

c u r i o s i t y ,  honesty in ob serva t ion ,  w i l l i n g n e s s  to make 

p r e d ic t i o n s  and a readiness to record observat ions  

a c cu r a t e l y  regardless of  whether or not they support e a r 

l i e r  p r e d i c t i o n s .
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In the l a t e  sevent ies ,  the new d i r e c t i o n s  f o r  science  

teaching set  out in Curr iculum 11 - 16 were c l e a r l y  acknow

ledged by the Assessment of  Performance Uni t  ( A . P . U . )  based 

at  Chelsea Col lege ( U n i v e r s i t y  of London) and at  the  

U n i v e r s i t y  of  Leeds. During the per iod 1977-78,  the Uni t  

attempted to develop assessment instruments to moni tor  

performance wi th respect  to s c i e n t i f i c  development in 

school c h i ld re n  at  11, 13 and 15 years of age. The t e s t  

instruments focussed on s c i e n t i f i c  development as d i s t i n c t  

from the a c q u i s i t i o n  of s c i e n t i f i c  knowledge, and emphasi

sed the s k i l l s ,  a t t i t u d e s  and processes of  science as wel l  

as i t s  a p p l i c a t i o n s .  A 'Process L i s t '  was subsequent ly  

produced which at tempted to set  out ca tegor ies  of s c i e n t i 

f i c  a c t i v i t y  which were recognisable  by, and had v a l i d i t y  

f o r ,  those involved in science educat ion.  The fo l lo w i ng  

i tems were included^^^:

1. Using symbolic re presenta t ions  ( i . e .  r e l a t i n g  in form
a t ion  to I t s  re pre se nt a t i on  in g raphica l  forms and 
r e l a t i n g  ob jec ts ,  events and const ructs  to convent
ional  r epr es ent a t i on s )

2.  Using apparatus and measuring instruments ( i . e .  making 
measurements, ca r ry ing  out an u n f a m i l i a r  and purpose
f u l  sequence of ac t ions ,  fo l l o w i n g  i n s t r u c t i o n s )

3.  Observat ions tasks ( i . e .  t ak ing  no t ice  of r e le v a n t  
f e a t u r e s ,  i n f e r r i n g  pa t te rns  and assessing possible  
i n t e r p r e t a t i o n s )

4.  I n t e r p r e t a t i o n  and a p p l i c a t i o n  ( i . e .  s e l e c t i n g ,  
pa t te rn -s e ek in g  and hypothesis cons t ru c t ion )

5.  Design of in v e s t i g a t i o n s  ( i . e .  planning and ev a lu a t i ng  
a sequence of procedures,  i d e n t i f y i n g  v a r i a b l e s ,  
re fo rm ul a t in g  problems)

6.  Performing i n v e s t i g a t i o n s  ( i . e .  t a c k l i n g  and execut ing  
Tn invest igat ion or problem ex pe r i m en ta l l y  by invo lv ing  
any or a l l  of the processes set  out in ca tegor ies
1 - 5 ) .
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Hence, i t  can be seen t h a t  from d i d a c t i c  beginnings  

when the accent was very much on the a c q u i s i t i o n  of f a c t u a l  

knowledge, science in schools has come to be seen as an 

e s s e n t i a l l y  o b s e r v a t i o n a l / i n v e s t i g a t i v e  study,  and those 

s k i l l s  demanding an a c t i v e  involvement in the processes of  

science have become the new ob je c t i v e s  of science teach ing .

Having considered the general  aims of science educa

t i o n  ( i . e .  l eve l  1 of  the framework set out at  the s t a r t  of  

t h i s  s e c t i o n ) ,  i t  is ap prop r ia te  at  t h i s  point  to move on 

to a more s p e c i f i c  discussion of  the ob je c t i v e s  of C.S.E.  

science courses.  What fo l lows  t h e r e f o r e  is a b r i e f  s t a t e 

ment of the sorts of aims and o b j e c t i v e  fo rm a l ly  def ined in 

the examinat ion regu la t i ons  and t h e i r  accompanying 

sy l l ab use s .  As the chapter  proceeds,  i t  w i l l  be i n t e r e s t 

ing to compare these formal  d e f i n i t i o n s  of C .S.E.  science  

with the less formal  statements made by the teachers  

themselves.

As discussed in Chapter 1, in the l a t e  f i f t i e s  and 

e a r l y  s i x t i e s ,  many p r a c t i t i o n e r s  were harshly  c r i t i c a l  of  

the e x i s t i n g  G.C.E.  0 - l e v e l  science syl labuses because of  

t h e i r  emphasis on top ics  which bore l i t t l e  r e l a t i o n  to the  

l i v e s  of the pupi ls  and which demanded l i t t l e  more than 

the memorisat ion of f a c t s .  In a d d i t i o n ,  i t  was becoming 

i n c r e a s in g l y  c le a r  t h a t  as a r e s u l t  of  the examinat ion  

l egacy,  many teachers were at  t h a t  t ime being asked to 

teach what others had decided ought to be examined. At i t s  

i n c e p t io n ,  t h e r e f o r e ,  the C.S.E .  o f fe r e d  teachers the hope 

of depar t ing  from the more convent ional  aspects of  examining
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associated wi th the G.C.E.  I t  gave them the opportuni ty  

to move towards the types of sy l labuses and examinations  

r e le v a n t  to the everyday l i v e s  and exper iences of average 

pup i 1 s .

Viewed against  these i d e a l s ,  s u p e r f i c i a l  sc ru t iny  of  

the C.S .E .  Mode I science sy l labuses of  today may prove a 

l i t t l e  d is ap po in t ing ;  on the surface t h e i r  subject  mat ter  

would seem to have r e t a i ned  t h a t  somewhat t r a d i t i o n a l  

appearance,  reminiscent  of  the o lder  es tab l i shed  G.C.E.  

sy l l abuses .  However, to study these sy l labuses in i s o l a t i o n  

is undoubtedly misleading since the work t h a t  has been 

undertaken to improve science teaching s t r a t e g i e s  and 

assessment procedures would,  under such ci rcumstances,  

almost c e r t a i n l y  be over looked.  For the development of  new 

techniques on these f r o n t s ,  the C.S .E.  must wi thout  doubt 

be worthy of some c r e d i t .

In t h i s  respect .  Mode I I I  sy l labuses have perhaps shown 

the g r e a te s t  i n s ig h t ;  loca l  i n t e r e s t  topics  ( e . g .  coal  and 

mining technology)  have been included and new forms of  

assessment have been introduced so t h a t  course work has now 

become an accepted par t  of  the examinat ion.  As a demon

s t r a t i o n  of specia l  commendation, some of the outstanding  

Mode I I I  sy l labuses have become incorporated under a Mode I 

scheme and in t h i s  way have become a v a i l a b l e  to a l l  schools 

and co l l eges  in the reg ion .  The examinat ion papers have 

also taken on a new look,  s t ruc tu re d  to tap s k i l l s  as wel l  

as f a c t u a l  knowledge. (F u r th e r  examples of  these innova

t io ns  w i l l  be provided in due course . )
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Many reg iona l  subject  panels f o r  the C.S.E.  now

preface  t h e i r  Mode I sy l labuses wi th a l i s t  of  aims and

o b j e c t i v e s ,  and thus provide some guidance as to the

requirements fo r  Mode I I  and Mode I I I  submissions.  The

East Midland regiona l  examinat ion panels are no except ion.

Tables 5 . 1 . a . ,  b . , and c. demonstrate the range of  aims and

o b je c t i v e s  sp e c i f i e d  on the 1980 Mode I sy l labuses f o r

Bio logy ,  Chemistry,  General  Science and Physics (see pp.

156 - 158) .  Moreover,  the E .M.R.E .B.  1980 Regulat ions

governing the submission of  Mode I I  and Mode I I I  sy l labuses

also provide c le a r  d i r e c t i v e s .  Each submission must, i t  is

s t a t e d ,  inc lude:

A c l e a r  statement of the assessment o b je c t i ve s  -
i . e .  a l i s t  expressed in behavioura l  terms,  of  
those s k i l l s  and a b i l i t i e s  which candidates w i l l  
be expected to demonstrate in the assessment ( p . 3 . )

toge t her  wi th

An o u t l i n e  of the scheme of assessment and i t s  
r e l a t i o n  (expressed as percentages)  to each of  
the ob jec t i v e s  ( p . 3 . ) .

Thus, under Board Regulat ions,  each examinat ion sy l labus

is requ i red  to de f ine  those types of s k i l l s  and a b i l i t i e s

expected of pupi ls  undertaking the course,  and to provide

a scale  of weight ing on which each o b j e c t i v e  is to be

assessed.  In a d d i t i o n ,  the Regulat ions s t a t e  t h a t :

In order  to be accepted,  a Mode I I  or Mode I I I  
sy l labus  should show a s i g n i f i c a n t  d i f f e r e n c e  in 
syl labus content  and/or  scheme of  assessment from 
any corresponding Mode I sy l labus ( p . 2 . ) .

Given then th a t  by d e f i n i t i o n  each Mode I I  and Mode I I I

sy l labus  must be unique in some resp ec t ,  i t  is perhaps more

usefu l  at  t h i s  po int  to consider  in more d e t a i l  the

ob je c t i v e s  set  out in the E .M.R.E.B.  Mode I science

sy l l abu se s ,  which have been in operat ion throughout  the region
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TABLE 5 . 1 a .

E.M.R.E.B.  MODE I C.S.E.  BIOLOGY SYLLABUSES

1980: AIMS AND OBJECTIVES

AIMS OBJECTIVES Weighting In each syllabus (S)

The Candidate should demonstrate: 3**
To develop and encourage an 
attitude of curiosity and 
enquiry and to instil an 
awareness of the place of 
Biology in the world at 
large.

Not assessed.

2. To teach the art of planning 
scientific investigations.

(a) planning ability using simple 
apparatus available in most 
schools

(b) knowledge and use of the simple 
means of controlling common 
variables

(c) the ability to recognise the 
relevance of hypothesis to 
experiment

(d) the ability to criticise an 
experimental procedure

10 15 10

3. To teach skill in handling 
apparatus and carrying out 
experiments.

(a) the ability to handle and man
ipulate simple pieces of school 
apparatus with efficiency and 
safety

(b) the ability to follow Instruct
ions accurately

(c) the ability to carry out 
experiments in such a way as to 
produce reasonably consistent 
and accurate results

(d) the ability to make accurate 
observations

(e) the ability to record results 
clearly and accurately

15 10

4. To teach fundamental 
Biological facts and 
principles.

(a) the ability to recall facts 
demanded by the syllabus

(b) the ability to understand the 
fundamental concepts and 
principles In the syllabus

50 25 30

5. To develop skills in hand
ling and interpreting 
Information.

(a) the ability to understand 
scientific Information presented 
In the form of simple graphs, 
diagrams, tables and prose

(b) the ability to present Informa
tion in these ways

(c) the ability to translate inform
ation from one form to another

(d) the ability to carry out simple 
mathematical processes involving 
addition, subtraction, multipli
cation, division, averages, 
percentages and ratios

(e) the ability to draw valid con
clusions from such data

(f) the ability, in simple situat
ions, to extrapolate this data

15 30 20

6. To develop the ability to 
apply previous understanding 
to new situations.

the ability to apply previous under
standing to new situations 10 15

7. To develop competence in 
reporting.

the ability to report clearly on 
laboratory work, or surveys which 
have been carried out

Tota I s 100 100 100

Mode 1, Syllabus 2 I.e. an alternative biology course set up In response to the Nuffield 
Initiative.
Mode 1, Syllabus 3 I.e. Human Biology.
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TABLE 5 . I . e .

EMREB MODE I C.S.E.  GENERAL SCIENCE SYLLABUS 1980:
Main Ob jec t iveT

OBJECTIVES: Candidates w i l l  be expected to acqui re  the
f o l l o w i n g  s k i l l s :

( i )  s c i e n t i f i c  observat ion and readings,  wi th a 
reasonable degree of accuracy

( i i )  the recording of  s c i e n t i f i c  data

( i i i )  the c o r r e c t  use of apparatus

( i v )  the a b i l i t y  to make deduct ions from observat ions  
and recordings

(v)  simple fa c t u a l  r e c a l l

( v i )  a b i l i t y  to apply fa c t s  and p r i n c i p l e s  to problem 
solv ing

Scrut iny  of the 1980 syl labuses fo r  B io logy ,  Chemistry  

General  Science and Physics suggests t h a t  f i v e  behavioura l  

o b je c t i ve s  are by and large common to a l l  of  them. An o u t 

l i n e  of these ' c o l l e c t i v e  o b j e c t i v e s '  appears in Table 5 . 2 .  

together  wi th examples of t y p i c a l  examinat ion exerc ises  

( o v e r l e a f ) .

In b r i e f ,  pupi ls  are expected to be able to r e c a l l  

s c i e n t i f i c  knowledge, to handle apparatus,  to make observa

t io ns  and to record the r e s u l t s ,  to i n t e r p r e t  the f i n d i n gs  

and by apply ing t h e i r  knowledge and exper ience to new 

s i t u a t i o n s ,  the pupi ls  should be able to solve s p e c i f i c  

types of problems. A dd i t i on a l  o b j e c t i v e s ,  al though not  

always sta ted  d i r e c t l y ,  would also seem to be impl ied e i t h e r  

in the sy l labuses themselves or the corresponding examina

t i o n  papers.  These inc lude ,  f o r  example, the a b i l i t y  to  

fo l l o w  i n s t r u c t i o n s ,  to ca rry  out simple l a b or a t o ry
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procedures and exper iments,  to present  in format ion  e f f e c t 

i v e l y  (using graphs and t a b le s  e t c .  as a p p r o p r i a t e ) ,  to  

perform simple mathematical  procedures ( c a l c u l a t i n g  means, 

percentages,  r a t i o s  e t c . )  and the a b i l i t y  to de tec t  common 

er rors  in l ab or a t o ry  p r a c t i c e .  I t  is also i n t e r e s t i n g  to  

note t h a t  the sy l labuses f o r  Biology ,  Chemistry and Physics  

a l l  lay emphasis on the development of an 'awareness of the  

importance of science in everyday l i f e  by re fe rence  to  

p r a c t i c a l  s i t u a t i o n s  and a p p l i c a t i o n s '  (E . M . R . E . B . ,  Chemistry  

and Physics 1980) and ' the  place of Biology in the world at  

l a r g e '  ( E . M . R . E . B . ,  Biology 1980) .  Furthermore,  a leading  

aim of the C .S .E .  Biology course as def ined in the sy l l abus  

is ' t o  develop and encourage an a t t i t u d e  of  c u r i o s i t y  and 

e n q u i r y ' .

Thus, in summarising the main o b jec t i v es  of  school  

science at  t h i s  l e v e l ,  i t  can be seen th a t  the s k i l l s  pupi ls  

might be expected to acqui re  during a C.S.E.  science course 

may themselves be ca tegor i zed  into f i v e  general  groups,  

namely:

1. Cogn i t i ve  s k i l l s  e .g .  comprehension, i n t e r p r e t a t i o n ,  
pred i c t i o n

2. O r g a n is a t i o n a l / M a n a g e r ia l  s k i l l s  e . g .  planning  
simple i n v e s t i g a t i v e  procedures

3. P r a c t i c a l / M a n i p u l a t i v e  s k i l l s  e . g .  handl ing apparatus,  
t ak ing measurements

4.  S o c i o - a t t i t u d i n a l  s k i l l s  e .g .  seeing science in the  
soc ia l  context

5. Combined/Related s k i l l s  e . g .  w r i t i n g  s c i e n t i f i c  rep-  
or ts  and manipula t ing  data fo r  c le a r  p r e s e n t a t io n ,  
which r e q u i r e  a combinat ion of science-based and non
science-based a b i l i t i e s .

I t  is on the basis of these s k i l l  ca tegor ies  t h a t  the  

use of p r o j e c t  work at  C .S .E .  leve l  w i l l  be analysed.
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Let us now examine the s p e c i f i c  quest ion of  p r o j e c t  

work and i t s  r o le  in the a c q u i s i t i o n  of s k i l l s  and the  

development of  f avourab le  a t t i t u d e s  towards l e a r n ing  and 

sc ie n ce .

In 1967, the Schools Counci l  provided support  f o r  the  

development of  a new scheme c a l l e d  P ro jec t  Technology.

The main terms of  re fe rence  f o r  the P ro jec t  team were to  

crea te  foundat ion m at e r i a l  upon which new courses in 

engineer ing and technology might develop.  The r e s u l t s  of  

these endeavours sparked o f f  an enthusiasm f o r  p r o j e c t  

work in schools and, a longside the widespread d isseminat ion  

of both m a t e r i a l s  and methods, helped to c u l t i v a t e  the  

fo l l o w i n g  aims f o r  technology courses employing t h i s  

approach :

i .  to  provide a l i n k  between the school and the ex te rna l  

envi ronment;

i i .  to increase i n t e r e s t  and m o t i v a t io n ,  and to encourage 

c r e a t i v i t y  ;

i i i .  to provide op por tun i ty  f o r  open-ended research and 

to permi t  the study of  problems in depth;

iv .  to give p r a c t i c e  in s c i e n t i f i c  w r i t i n g ;

V .  to show the chal lenge of technology and appl ied  

science.

In P r o je c t  Technology,  the p r o j e c t  method was seen as 

the means by which these ends could be reached.

The value of p r o j e c t  work in prov id ing  the unique 

oppo r tun i ty  f o r  students to ta c k l e  genuinely  open-ended 

problems was also acknowledged by K e l l y  and Dowdeswell

(1970)  in an e v a lu a t io n  of the A - le v e l  N u f f i e l d  B io l o g ic a l  

Science P r o j e c t .  The c r i t e r i a  f o r  the assessment of
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p r o j e c t  work f o r  t h i s  A - l e v e l  course possibly  provide a 

s t i l l  c l e a r e r  in d i c a t i o n  of the perceived o b je c t i v e s  of  

such a s t r a t e g y .  In t h i s  con te x t ,  f i v e  op er a t io na l  

d i v is io n s  were construed:

i .  i d e n t i f i c a t i o n  of  a problem

i i .  design of  the i n v e s t i g a t i o n

i i i .  carrying out of the p r a c t i c a l  work

iv .  analyz ing  the r e s u l t s  and drawing in ferences  

V .  r e l a t i n g  the f in d in gs  to background knowledge.

i .  and i i .  in the above l i s t  are not be found among the  

aims and o b je c t i v e s  of the C .S .E .  science courses set out  

in sy l labuses surveyed e a r l i e r .  Perhaps, as seems l i k e l y ,  

a b i l i t i e s  such as these are associated only wi th the more 

mature s c i e n t i f i c  minds and a re ,  t h e r e f o r e ,  not to be 

expected of  the ' average '  f i f t e e n  to s ix teen year  o ld .

Items i i i .  to v. on the other  hand are r e a d i l y  t r a n s l a t a b l e  

i n to  C .S .E .  terms.

Jones (1970)  also made re fe rence  to the use of  the  

p r o j e c t  approach in more advanced courses,  namely those 

operat ing under the auspices of the Nat iona l  Examinations  

Board in Superv isory Studies ( N . E . B . S . S . ) .  Estab l ished  

in 1964, the Board sought to provide na t io na l  examinat ions  

in the f i e l d  of foremanship and superv isory  s t ud ie s .

Wi thin t h i s  voca t iona l  s e t t i n g ,  the p r o j e c t  was envisaged  

as p r i m a r i l y  an a c t i v i t y  method of  study,  designed to 

provide p r a c t i c a l  exper ience in observ a t io n ,  a n a l y s i s ,  

communication and p r e s e n t a t i o n .  As o u t l in ed  in the Notes 

f o r  Guidance, students were requ i red to f in d  out in forma

t i o n  f o r  themselves,  to draw conclusions,  to p r a c t i s e  the  

power of  reasoning and to communicate t h e i r  f i n d in g s  (see
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Chapter 1 . ) .  Jones regarded p r o j e c t  work at  t h i s  leve l  

as e s p e c i a l l y  important ;  not only did i t  encourage students  

to apply p r i n c i p l e s  and knowledge gained from the course 

and thus i n t e g r a t e  theory and p r a c t i c e ,  i t  a lso al lowed  

students to d i sp la y  t h e i r  in d iv id u a l  t a l e n t s  which in a 

more t r a d i t i o n a l  l ea rn ing  s i t u a t i o n  may have remained 

hidden.

In 1972, Harper in a discussion of p ro je c t s  and t h e i r  

assessment in degree l eve l  examinat ions also assumed th a t  

p r o j e c t  teach ing was e s s e n t i a l l y  concerned wi th exper imental  

sc ience,  the c h i e f  aim at  t h i s  l eve l  being to give  

exper ience in the fo l lo w i ng  areas:

i .  D e f i n i t i o n  of  a problem
i i .  Reading and reviewing l i t e r a t u r e
i i i .  P repara t ion  of ma te r ia l
i v .  Choice and use of ap prop r ia te  techniques
V .  Choice,  c o l l e c t i o n  and analys is  of  data
v i .  P resenta t ion  of data
v i i .  Discussion of  f in d in gs  in the context  of  the  

1i t e r a t u r e
v i i i . V e r b a l  and w r i t t e n  p resenta t ion  of  m at e r i a l

(Harper  1972, p . 319)

Although at  C.S.E.  l e v e l ,  t ime combined wi th pupi l  

a b i l i t y  may preclude the in-depth approach def ined in the  

e ig h t  stages ou t l in ed  above, many of  the exper iences  

envisaged f o r  students undertaking p ro j ec t s  at  degree l eve l  

are comparable wi th the types of  o p p o r tu n i t i e s  t h a t  should 

i d e a l l y  be made a v a i l a b l e  to pupi ls  fo l l o w i n g  a science  

course at  C .S .E .  l e v e l .  Hence, many of the s k i l l s  expected  

of degree students undertaking p r o j ec t s  can be r e l a t e d  to  

the general  aims of the C.S .E .  science courses as s p e c i f i e d  

in the examinat ion sy l l abuses .

In Harper 's  review (1 97 2 ) ,  i t  is i n t e r e s t i n g  to note 

t h a t  no d i r e c t  re fe rence  was made to those ob je c t i v e s
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w i t h in  the a f f e c t i v e  domain which focus on the more 

a e s th e t i c /h u m a n is t i c  side of sc ience.  In the p i l o t  study of  

A - l e v e l  Engineering Science c a r r i e d  out by Hi les and Heywood 

(1972)  no such omission was made. In t h i s  study,  teachers  

were asked to rank in order  of  importance what they saw as 

the major o b je c t i v e s  of  p r o j e c t  work.  The respondents - who 

encompassed var ious f i e l d s  of  technology - i d e n t i f i e d  the  

fo l l o w i n g  o b je c t i ve s  as important :  t r a i n i n g  pupi ls  to f in d

out f o r  themselves;  g iv ing  pupi ls  a sense of  involvement;  

prov id ing  the ae s th e t i c  s a t i s f a c t i o n  of designing and 

making; developing the a b i l i t y  to plan and fo rmula te  p o l i c i e s ;  

generat ing i n t e r e s t  in the subjec t ;  developing imaginat ion  

and increas ing decis ion-making a b i l i t y .  On t h i s  bas is ,  

p r o j e c t  work was seen as an important  means of  assessing  

those a b i l i t i e s  not normal ly revealed by convent ional  

examinat ions.  Thus, al though r e l a t i n g  p r i m a r i l y  to more 

advanced courses in engineer ing ,  many of the ob je c t i v e s  of  

p r o j e c t  work i d e n t i f i e d  as important  in the Hi les and Heywood 

study can once again be equated wi th those s p e c i f i e d  fo r  

science at  C .S .E .  l e v e l .

In 1975 in a d i s s e r t a t i o n  which examined the a t t i t u d e s  

of chemistry teachers towards p r o j e c t  work, Armstead took 

up the quest ion of o b je c t i v e s  in r e l a t i o n  to p r o j e c t  work.  

Having considered the var ious forms in which p r o j e c t  work 

may be undertaken and the types of s k i l l s  and a t t i t u d e s  

developed as a r e s u l t  of  i t ,  Armstead demonstrated t h a t  many 

of the o b je c t i v e s  of p r o j e c t  work may be i d e n t i c a l  to those  

of i n s t r u c t i o n a l ,  assigned p r a c t i c a l  work. For example,  

some s k i l l s  - such as the a b i l i t y  to make accurate  observa

t i o n ,  to record r e s u l t s ,  to handle,  c l a s s i f y  and i n t e r p r e t
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data and to present  f ind ings  c l e a r l y  -  were not unique to 

p r o j e c t  work but common to a l l  p r a c t i c a l  work in science  

and could t h e r e f o r e  be achieved equa l l y  wel l  through more 

t r a d i t i o n a l  i n s t r u c t i o n a l  methods. Other o b je c t i v e s  however 

may be more d i f f i c u l t  to achieve in the t y p i c a l  i n s t r u c t i o n a l  

s e t t i n g ;  Armstead i d e n t i f i e d  the f o l l o w i n g  o b je c t i v e s  as 

e s p e c i a l l y  r e le v a n t  to p r o j e c t  work:

1. S k i l l  in devis ing an ap pro pr ia te  scheme to study a
problem.

2.  S k i l l  in applying previous knowledge and understanding
to new s i t u a t i o n s  ( e . g .  techniques l e a r n t  in
Mathematics and Physics such as s t a t i s t i c a l  procedures  
and analyses appl ied to the p r o j e c t  s i t u a t i o n ) .

3.  The a b i l i t y  to show c r e a t i v e  thought  and re source fu lness .  

I t  was in respect  of  these o b j e c t i v e s ,  combined wi th the oppor  

t u n i t y  f o r  pupi ls  to gain a rea l  sense of involvement and 

c u l t i v a t e  an i n t e r e s t  in the su b je c t ,  t h a t  p r o j e c t  work could,  

in Armstead's view,  make a va luable  c o n t r i b u t i o n  to the te ac h 

ing of  sc ience.

Commenting on the problems associated wi th the assessment

of p r o j e c t  work, Deere ( i n  Macintosh,  1978) also recognised

the f i n e r  a t t r i b u t e s  of the p r o j e c t  approach.  Deere saw

p r o j e c t  work as b a s i c a l l y

. . .  a t e a c h i n g / l e a r n i n g  a c t i v i t y  which requ i res  the  
student  to determine one or more of  the f o l l o w i n g ,  
his s t r a t e g y ,  his resources,  his t a r g e t ;  which 
presents a task which is not a r t i f i c i a l l y  compart-  
mented nor i d e a l i z e d ;  which al lows of  a range of  
so lu t ions  r a t h er  than a unique answer;

(Deere in 'Techniques and Problems 
of Assessment ' ,  ed i ted  by
H.G. Macintosh,  1978)

From t h i s  s tandpoin t ,  Deere went on to l i s t  a range of  s k i l l s

f o r  cons i dera t ion  in the assessment of  p r o j e c t s .  When these

s k i l l s  are categor i zed  according to the f i v e  general  groups
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drawn up f o r  C .S .E .  science e a r l i e r  in t h i s  sect ion the l i s t  

is found to include the f o l lo w in g  r e le v a n t  c r i t e r i a :

1. Cog n i t i ve  s k i l l s  - comprehension; a p p l i c a t i o n ;  an a ly s is ;  
i n t e r p r e t a t i o n .

2.  O r ga n is a t io n a l /M an a ge r ia l  s k i l l s  -  c a r e f u l  p lanning;  
design;  resourcefu lness .

3. P r a c t i c a l / M a n i p u l a t i v e  s k i l l s  - p r a c t i c a l  acumen; 
d e x t e r i t y .

4.  S o c i o - a t t i t u d i n a l  s k i l l s  -  r e s p o n s i b i l i t y ;  concern f o r  
the environment;  independence; perseverance;  ch ar ac te r -  
development .

5. Combined/Related s k i l l s  - communication; show apprec ia t io n  
of  f a c t o r s .

Hence, by t h i s  i n t e r p r e t a t i o n ,  i t  can be seen t h a t  those s k i l l s  

i d e n t i f i e d  by Deere fo r  co ns i dera t ion  in the assessment of  

p r o j e c t  work can be r e a l i s t i c a l l y  p a r a l l e l e d  wi th those s k i l l  

areas set  out in the basic framework f o r  C .S .E .  sc ience.  

Although,  as Armstead (1975)  has suggested,  many of  these  

s k i l l s  are not acquired so le ly  through the agency of p r o j e c t  

work,  i t  is nonetheless clearly s i g n i f i c a n t  t h a t  the main 

w r i t e r s  in t h i s  f i e l d  have i d e n t i f i e d  the a c q u i s i t i o n  of  

these groups of  s k i l l s  as important  o b je c t i v e s  of p r o j ec t  

work in science and other  d i s c i p l i n e s .

I t  is th e r e f o r e  against  t h i s  framework t h a t  an account  

of the r e s u l t s  of t h i s  current  enqui ry  in to  the r o l e  of  

p r o j e c t  work in the a c q u i s i t io n  of s k i l l s  and the development  

of fa vourab le  a t t i t u d e s  towards l ea rn ing  and science w i l l  

now be presented.
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5 . 2 .  The  R e s u l t s  o f  t h e  E n q u i r y :  G e n e r a l  F i n d i n g s

In ge ne ra l ,  many respondents both on the quest ionna i re  

and during the in terv iews  o f fe r ed  p o s i t i v e  expressions of  the  

usefulness of  the p r o je c t  method as a l ea rn ing  device  

al though the 'Non-users'  involved in the study tended to  

q u a l i f y  t h e i r  statements by i n d i c a t i n g  t h a t  only under c e r t 

a in favourab le  condi t ions could the p r o j e c t  approach in 

science teaching be f u l l y  e f f e c t i v e .

In response to item 11, Sect ion A of the qu es t ionna i re  

(see Appendix I )  55% (88)  of  the teachers using the method 

viewed i t  as a va luable  component of  C .S .E .  science courses 

in the development of s k i l l s  and a t t i t u d e s  appropr ia te  to 

the major ob je c t i v e s  of  those courses.  42.5% (68)  gave a 

negat ive  response to t h i s  qu es t ion na i re  i tem,  and four  of  

the teachers  f e l t  unable to express any d i r e c t  opinion on 

the ma t te r .

A breakdown of the teachers '  responses by ( i )  the type  

of p r o j e c t  work they were employing at  the t ime of the  

enqu i ry ,  and ( i i )  the C .S .E .  subject  area f o r  which they  

were resp ons ib le ,  ind ica ted  th a t  f a vourab le  a t t i t u d e s  towards 

p r o j e c t  work were not held across the board (see Table 5.3,p.l7l) ,

Ana lys is  by type of p ro je c t  work showed th a t  those 

t eachers using p ro jec ts  of  a non- re po r t in g  kind wi th t h e i r  

C. S .E .  pupi l s  ( i . e .  the 'd is c ov e ry '  and 'combinat ion'  types  

descr ibed in Chapter 3) held g e n e r a l l y  more favourable  

a t t i t u d e s :  63.3% of them in d ica ted  t h a t  t h i s  type of  p r o j 

ec t  approach helped to develop s k i l l s  and a t t i t u d e s  which 

were in keeping wi th the major o b je c t i v e s  of  t h e i r  C .S .E .  

courses.  In c o n t r a s t ,  only 44.4% of  those teachers engaging
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pup i ls  in r e p o r t - t y p e  p ro je c t s  f e l t  th a t  t h i s  was t r u e .

Analys is  of  the response from teachers in each of  the  

four  main subject  areas revealed a s l i g h t l y  d i f f e r e n t  p i c t 

ure.  The m a jo r i t y  of Biology and Chemistry teachers (62.3% 

and 52.8% r e s p e c t i v e l y )  agreed t h a t  p r o j e c t  work encouraged 

the development of appropr ia te  s k i l l s  and a t t i t u d e s  in 

p u p i l s ,  but the teachers of General  Science and Physics 

(52.5% and 61.1% r e s p e c t i v e l y )  held the opposing view.

These respondents did not th in k  t h a t  the p r o j e c t  method 

promoted the development of  s k i l l s  and a t t i t u d e s  t h a t  could 

be considered appropr ia te  to the major ob je c t i v e s  of  t h e i r  

p a r t i c u l a r  C.S.E.  science courses.

From f u r t h e r  sc ru t iny  of these two sets of f i g u r e s ,  

and bear ing in mind th a t  most of  the p ro j ec t s  of the  

r e p o r t i n g - t y p e  were undertaken in Biology and Physics (see 

Chapter  3 ) ,  i t  is c le a r  t h a t  the nature of p r o j e c t  work in 

r e l a t i o n  to the separate subject  areas does not provide  

any simple or d i r e c t  explana t ion of  the value of a p r o j e c t  

approach in terms of the development of d e s i r ab le  s k i l l s  

and a t t i t u d e s  in p u p i ls .  The r e l a t i o n s h i p  between p r o j e c t  

work and s k i l l  a c q u i s i t io n  and a t t i t u d e  development would 

seem to be complex; thus,  only when viewed in r e l a t i o n  to 

the te ach ers '  ad d i t io n a l  comments on course ob jec t i ve s  and 

t h e i r  responses to f u r t h e r  items on the ques t ionna i re  can 

the data provide a sounder basis f o r  i n t e r p r e t a t i o n .

The importance of p r o j e c t  work in developing s k i l l s  

and a t t i t u d e s  which might not otherwise be tapped in a 

C.S .E .  science course was acknowledged by the m a jo r i t y  of  

respondents using the method, i r r e s p e c t i v e  of t h e i r  main 

sub jec t  area or the type of  p r o j e c t  approach they adopted.
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The r e l a t i v e  importance of  p r o j e c t  work in t h i s  context  

was assessed through item 12(a)  of  the qu es t i o n n a i r e ,  the  

response to which is summarised in Table 5.4,p.i72..

As a fo l low -up  to t h i s  area of  i n v e s t i g a t i o n ,  the  

second h a l f  of  t h i s  qu es t ionna i re  i tem represented an 

at tempt  to examine teachers '  percept ions more f u l l y .  I tem 

12(b)  was an open-ended quest ion in which the teachers were 

asked to spec i fy  those s k i l l s  and a t t i t u d e s  which they thought  

were (or  could be) developed mainly through p r o j e c t  work.

Th e i r  responses to t h i s  i tem were ca tegor ised  in to  f i v e  

main groups which,  al though not f u l l y  comprehensive nor 

mutua l ly  ex c l u s iv e ,  provide a usefu l  framework f o r  ana lys is  

and d iscuss ion,  comparing wel l  wi th the types of s k i l l s  and 

a t t i t u d e s  i d e n t i f i e d  by e a r l i e r  w r i t e r s  in t h i s  f i e l d  

(Deere in Macintosh 1978, Armstead 1975, Mi les and Heywood 

1972 and o t h e r s ) .  The r e s u l t s ,  analysed according to type  

of p r o j e c t  work undertaken and sub jec t  area ,  are summarised 

in Table 5.5,p. l73.

I t  is now the task of t h i s  t h es is  to examine c r i t i c a l l y  

the range of  s k i l l s  and a t t i t u d e s  thought  to be acquired by 

pup i ls  through p r o j ec t  work. Each of the f i v e  categor ies  

w i l l  be discussed in r e l a t i o n  to :

i .  the evidence put forward by e a r l i e r  in v e s t ig a t o r s
in the f i e l d ,

i i .  the f i n d i n gs  presented in Table 5 . 5 . ,  and

i i i .  the teachers '  responses to a d d i t i o n a l  items in
Sect ion C of the qu es t io n na i r e  and r e le v a n t  to  
the issue in hand.
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5 . 3 .  The  A c q u i s i t i o n  o f  C o g n i t i v e  S k i l l s

A review of the l i t e r a t u r e  suggests t h a t  cogn i t i ve  

s k i l l s  may r e a l i s t i c a l l y  be broken down in to  th ree  main 

l e v e ls  of a c t i v i t y ,  namely:

i .  the a c q u i s i t i o n  of  s c i e n t i f i c  f a c t s  and p r i n c i p l e s  
leading to concept format ion

i i .  the manipula t ion of data and i t s  i n t e r p r e t a t i o n

i i i .  the a p p l i c a t i o n  of  f a c ts  and p r i n c i p l e s  to new 
s i t u a t i o n s  leading to p rob lem-so lv ing .

These a c t i v i t i e s  are c l o s e ly  comparable wi th the c o gn i t i v e  

tasks i d e n t i f i e d  by Taba (1969)  and which she regarded as 

e s p e c i a l l y  important  in promoting produc t ive  t h i n k i n g ,  a 

c h i e f  t a r g e t  of  l e a rn in g .

Fur ther  sc ru t in y  of these th ree  c o g n i t i v e  l ev e ls  proves 

i n t e r e s t i n g  both because of the h i e r a r c h i c a l  s t ru c t u re  which 

n e a t l y  emerges from them and because of t h e i r  re levance to  

the aims and ob jec t i v e s  of a p r o j e c t  approach to l e a rn in g .

At the f i r s t  l e v e l ,  few w r i t e r s  have f e l t  able to 

commend the p r o j e c t  method f o r  i t s  d i r e c t  r o le  in the 

a c q u i s i t i o n  of f ac ts  and p r i n c i p l e s .  Indeed,  several  

studies  have indica ted  th a t  the a c q u i s i t i o n  of  f a c tu a l  

knowledge remains unaf fected  by d i f f e r e n t  teaching s t r a t e 

g i e s .  For instance ,  O l i v e r  (1965)  compared the r e l a t i v e  

e f f e c t i v e n e s s  of three methods of teaching biology at  high 

school l e v e l .  The methods he i n v e s t i g a te d  were (a)  l e c t u r e /  

d i scuss ion ,  (b)  l e c tu r e / d is c u s s io n /d e m o n s t r a t i o n ,  and 

(c )  lec ture /d iscussion /demonst rat ion  wi th l ab ora to ry  

e x e r c is e s .  Pupi l  achievement was measured in terms of  the  

' accepted outcomes of b i o l o g i c a l  i n s t r u c t i o n ' ,  t h a t  is :
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1. the a c q u i s i t io n  of f a c t u a l  in format ion  in biology

2.  o v e r a l l  achievement in b iology

3. a p p l i c a t i o n  of s c i e n t i f i c  p r i n c i p l e s  in biology

4.  student  a t t i t u d e  toward science

5. student  a t t i t u d e  toward s c i e n t i s t s .

On the basis of  these c r i t e r i a ,  no s i g n i f i c a n t  d i f f e r e n c e

was found in the a c q u i s i t io n  of  f a c t u a l  in format ion  by the

th re e  d i f f e r e n t  teaching methods al though the high l . Q .  

pup i ls  acquired under each method more fa c t u a l  knowledge 

than the low l . Q .  pu p i l s .  O l i v e r ' s  study did not concern 

i t s e l f  wi th the e f fe c t i v e n e s s  of  the p r o j e c t  approach but  

the f in d in g s  are nonetheless i n t e r e s t i n g  s ince ,  in terms 

of the a b i l i t y  to store  f a c t s ,  they c l e a r l y  suggest th a t  

method (a)  - the l e c t u r e / d is c u s s io n  - w i l l  produce the  

desi red outcome. Furthermore,  being economical in t ime,  

e f f o r t  and m a t e r i a l s ,  i t  seems l i k e l y  t h a t  the l e c t u r e /  

discussion s t ra teg y  may represent  the most a t t r a c t i v e  opt ion  

f o r  t e achers .

In 1969, Cowan ( c i t e d  e a r l i e r )  repor ted the r e s u l t s  

of his e v a l u a t i v e  study of group p r o j e c t  work in h i s to ry  

with secondary modern p u p i l s .  He was able to demonstrate  

t h a t  the p r o j e c t  approach was super io r  to the more formal  

methods on a number of aspects r e l a t i n g  to p u p i ls '  l ea rn ing  

and a t t i t u d e s  although f a c t u a l  accuracy did not appear to 

improve as a r e s u l t  of  the m a te r i a l  being given a p r o j e c t  

t r e a t m e n t .

S i m i l a r l y ,  in the i n v e s t i g a t i o n  of  the use of  p r o j ec ts  

in Fu r ther  Educat ion,  Small (1973)  showed t h a t  the method 

was found to be ge ne r a l l y  more e f f e c t i v e  than other  methods 

f o r  anything other  than the r e t e n t i o n  of  f a c tu a l  in format ion
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Flecknoe (1976)  has, on the other  hand, argued from 

another  pe rs pec t ive ;  he has quest ioned the need f o r  pupi ls  

to s tore  up vast  amounts of  f a c t s ,  s t re ss i ng  th a t  in many 

school science courses c e r t a i n  f a c ts  are cont inued to be 

t aught  not because the f a c ts  themselves are va luable  but  

because they are accessib le  to examinat ion ( t h a t  i s ,  may 

be r e g u r g i t a t e d  r e l a t i v e l y  p a i n l e s s l y  in a two hour exam

i n a t i o n ) .  Commenting on the phi losophy of  science teaching  

at  Sutton Centre (a phi losophy which l a r g e l y  supports a 

p r o j e c t  approach) ,  Flecknoe in his address to the Associa t ion  

f o r  Science Education emphasised t h a t  r e t e n t i o n  of  

i n format ion was not an end in i t s e l f  but r a t h e r  a useful  

by-product  of  the usefulness of  t h a t  in fo r ma t io n .  With 

t h i s  view in mind, science teaching at  the Centre aimed to  

tap p u p i l s '  na tu ra l  i n t e r e s t  in science top ics  and to  

extend them so th a t  pupi ls  might be encouraged to see 

d i f f e r e n t  r e l a t i o n s h i p s  and d i f f e r e n t  ap p l i c a t i o n s  of  

knowledge, and in t h i s  way move on to the second leve l  of  

c o g n i t i v e  a c t i v i t y .

As discussed e a r l i e r ,  Jones (1 9 7 0 ) ,  Armstead (1975)  

and Deere ( in  Macintosh 1978) had a l l  c i t e d  the importance  

of p r o j e c t  work in achiev ing t h i s  second lev e l  of  co g n i t io n .  

T r a n s l a t i o n ,  i n t e r p r e t a t i o n ,  i n t e g r a t i o n ,  a n a ly s is ,  a p p l i c 

a t i on  were the sorts of  s k i l l s  these w r i t e r s  f e l t  able to 

a t t r i b u t e  to the e f f e c t i v e  use of p r o j e c t  work wi th school  

pup i ls  and co l l ege  s tudents .  S i m i l a r l y ,  Reid and Booth

(1971)  in t h e i r  resume of the r e s u l t s  of the t r i a l s  of  

independent l ea rn ing  in b io logy between 1968 - 1971 were 

also able to show t h a t  a method which al lowed pupi ls  to  

work at  t h e i r  own pace was l i k e l y  to prove super io r  to
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convent ional  teaching methods f o r  the a c q u i s i t i o n  of  

mental  s k i l l s  ( e . g .  cons t ru c t ing  and using a key ) ,  the  

grasp of  a s t ruc tured  concept ( e . g .  sur face area/mass 

r a t i o s )  and the understanding of mechanical  processes 

( e . g .  f i s h  movement).  In a d d i t i o n ,  Reid and Booth went on 

to suggest t h a t  an independent l ea rn in g  approach in Biology  

was l i k e l y  to be more successful  than other  more t r a d i t i o n a l  

approaches when the top ics  being studied were l a r g e l y  

t h e o r e t i c a l  wi th few openings f o r  p r a c t i c a l  demonstrat ion  

and exper imentat ion  ( e . g .  top ic s  such as immunity,  human 

r e p r o d u c t i o n ) .  Thus, i f  the t h e o r ie s  f o r  independent  

l e a rn in g  put forward by Reid and Booth are c o r r e c t ,  then 

c l e a r l y  independent l ea rn ing  in the form of  in d i v i d u a l  pupi l  

p r o j e c t  work may be e s p e c i a l l y  va luab le  not only in terms 

of the p r a c t i c a l  a p p l i c a t i o n  of  s c i e n t i f i c  knowledge but  

also wi th respect  to the a c q u i s i t i o n  of  useful  c o gn i t i v e  

s k i l l s  and the format ion of  a b s t r a c t  concepts.

Wel ls ( 1 97 2 ) ,  in c o n t r a s t ,  was somewhat sc ep t i ca l  of  

the l e ve l  of  cogn i t ion  t h a t  might be a t ta in e d  by average  

p u p i l s .  His ana lys is  of adolescent  th in k in g  in science  

threw spec ia l  emphasis on 'E x p l a i n e r  Th ink ing '  i . e .  t h a t  

l e v e l  of  th in k in g  which involves comparing and eva lu a t i ng  

hypotheses,  recognising r e l e v a n t  p r i n c i p l e s  and the use of  

a b s t r a c t io n  to order  f a c t s .  Wel ls found t h a t  the incidence  

of t h i s  type of th in k in g  was ra re  amongst the secondary 

modern pupi ls  t ak ing  par t  in his i n v e s t i g a t i o n .  He 

cone 1 uded:
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There is evidence from t h i s  enquiry  t h a t  secondary 
modern pupi ls  f i n d  d i f f i c u l t y  in making inferences
and drawing conclusions __  The chances of them
d e r i v in g  a great  deal  of  understanding from t h e i r  
own unaided experiments in an e n t i r e l y  open-ended 
s i t u a t i o n  would seem to be very s l i g h t ,  at  l ea s t  
u n t i l  they had become more used to t h a t  form of  
working.  (Wel ls  1972, p . 224)

In his i n v e s t i g a t i o n ,  Wel ls did however f in d  many examples 

of pupi ls  developing ' lo w- g ra de '  or p a r t i a l  hypotheses.

This incomplete success, he suggested,  was probably r e l a t e d  

to the p u p i l s '  lack of a r i c h  s tore  of concepts,  t h e i r  

i n a b i l i t y  to t e s t  hypotheses and lack of  opportuni ty  to put  

these t e s ts  in to  p r a c t i c e .  On t h i s  basis Wel ls proposed 

t h a t  pupi ls  should be given every chance to bu i ld  up a 

s tore  of  concepts and to gain exper ience in the processing  

of observat ions and evidence by induc t ion  and deduct ion.  

Wells st ressed th a t  pup i ls  of  t h i s  c a l i b r e  need very c a re 

f u l l y  s t ru c tu re d  work i n i t i a l l y  and f o r  t h i s  reason he 

advocated a kind of 'stage-managed heur ism' .

The importance of ap pr op r ia te  previous exper ience f o r  

pup i ls  a t tempt ing an open p r o j e c t  has been emphasised by a 

number of w r i t e r s  in the f i e l d  and wi th spec ia l  refe rence  

to the development of the more high l eve l  c o gn i t i v e  s k i l l s  • 

such as those employed in p rob lem-so lv ing  - Ausubel (1968)  

has made s i m i l a r  as s e r t i o n s ,  s t re ss i ng  t h a t  problem

so lv ing is dependent on p r i o r  l e a r n i n g ,  on the c l a r i t y ,  

s t a b i l i t y  and o r ga n isa t ion  of  p r i n c i p l e s  and concepts 

r e l e v a n t  to the problem in hand.

Along s i m i l a r  l i n e s ,  Heaney (1971)  in her study of  the  

e f f e c t s  of  th re e  teaching methods on the a b i l i t y  of  pupi ls  

to solve problems in Biology found t h a t  the ' h e u r i s t i c  

method' was more successful  than the 'cook-book'  and
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' d i d a c t i c - w i t h - d e m o n s t r a t i o n s ' methods f o r  the development,  

improvement and a p p l i c a t i o n  of  problem-solv ing s k i l l s .  In 

a d d i t i o n ,  her f in d in gs  tended to suggest t h a t  the ' d i d a c t i c -  

wi t h -d emonst ra t ions '  approach may be harmful  to the develop  

ment of  problem-solv ing and p r a c t i c a l  s k i l l s  and t h a t  the  

damage may be g r ea te s t  f o r  pup i ls  of  high mental age. She 

concluded :

In other  words pupi ls  understand s c i e n t i f i c  method 
by t h e i r  exper ience of  using s c i e n t i f i c  method, and 
problem-solv ing s k i l l s  are learned most e f f e c t i v e l y  
when pupi ls  l earn by so lv ing problems. . .

(Heaney 1971 p . 222)

The importance of  pupi l  mot iv a t i on  and i n t e r e s t  in the  

successful  execut ion of a prob lem-so lv ing  exerc ise  has a lso  

been emphasised. In t h i s  r es p ec t ,  Car in and Sund (1970)  

have suggested t h a t  e f f i c a c y  in prob lem-solv ing occurs 

most r a p i d l y  when the problems being in v es t ig a te d  are r e l a 

ted to the i n t e r e s t s  of the students and are ap pr opr ia te  

to t h e i r  l ev e l  of  matura t ion .

To conclude then i t  would appear t h a t  the in f luence  of  

p r o j e c t  work in the a c q u i s i t i o n  of c o gn i t i v e  s k i l l s  is both 

complex and h i e r a r c h i c a l .  I t  is doubt fu l  whether a p r o j e c t  

approach can be of any d i r e c t  help in bu i l d i ng  up a s tore  

of s c i e n t i f i c  f a c ts  to be r e c a l l e d  when requ i red ( O l i v e r  

1965, Cowan 1969 , Small 1973) al though when const ructed  

around problems th a t  are r e l e v a n t  and i n t e r e s t i n g  to pupi ls  

i t  seems l i k e l y  tha t  the p r o j e c t  method may help pupi ls  to  

grasp c e r t a i n  s t r u c t u r e d ,  t h e o r e t i c a l  concepts and, in t h i s  

way, may help them to acqui re  f a c t u a l  knowledge and cogn i 

t i v e  s k i l l s  (Flecknoe 1976, Reid and Booth 1971, Car in and 

Sund 1970) .  In a d d i t i o n ,  p r o j e c t  work which al lows pupi ls
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to p r ac t is e  the s c i e n t i f i c  method and to become a c t i v e l y  

involved in problem-solving exerc ises a lso,  i t  is reasoned,  

assis ts  in t h e i r  understanding of the s k i l l s  involved in 

such procedures (Heaney 1971) .  Furthermore,  in order to  

develop t h e i r  cogn i t i ve  s k i l l s  to the f u l l ,  i t  is c l e a r  

th a t  pupi ls  requ i re  exper ience and p r ac t i ce ;  they need to  

bu i ld  up a comprehensive store  of concepts and to be given  

the opportuni ty  to use these concepts in d i f f e r e n t  ways 

and in d i f f e r e n t  contexts .  I t  seems l i k e l y  t h a t  only when 

pupi ls  have been given the chance to const ruct  hypotheses,  

to t e s t  them and to put the r e s u l t s  of these tes ts  into  

pr ac t ic e  can they be reasonably expected through pr o j ec t  

work to acqui re those high l ev e l  co gn i t i ve  s k i l l s  of data  

manipula t ion ,  a n a l y s i s ,  i n t e r p r e t a t i o n ,  a p p l i c a t i o n ,  and 

problem-solving (Wel ls 1972) .

3 . 1 .  Research Findings

With re ference to the f in d in gs  of th is  p a r t i c u l a r  

research study,  almost one t h i r d  (33.1%) of the teachers  

using the p r o je c t  method be l i eved t h a t  cogn i t i ve  s k i l l s  

are,  or can be, developed in pupi ls  as a r e s u l t  of under

taking p r o j ec t  work. S im i la r  f ind ings  emerged from the  

informal  discussions and in te r v ie w s .  On the cogn i t i ve  

issue,  i t  was i n t e r e s t i n g  to f i n d  th a t  the percept ions  

of teachers using d i f f e r e n t  types of p ro je c t  work ( i . e .  

repor t ing  vis à vis discovery and combinat ion)  and 

responsible  f o r  d i f f e r e n t  C .S.E.  science subjects did not  

d i f f e r  s i g n i f i c a n t l y  (see page 173, Table 5 . 5 . ) .  There 

was, however, a s l i g h t l y  increased tendency fo r  teachers  

implementing p r o j ec t  work of  a non-repor t ing nature ( i . e .
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t h a t  which requi red some involvement in the i n v e s t i g a t i o n  

of  a problem, see Chapter 3) to c i t e  the development of  

c o g n i t i v e  s k i l l s  as a va luable  product of  the ex erc ise  

al though sc ru t in y  of the responses w i t h in  the in d i v i d u a l  

sub jec t  areas does not a l t o g e t h e r  support t h i s  tendency.

In Cl^mistry,  f o r  instance ,  a subject  in which most of  the  

p r o j e c t  work undertaken was of  the non- repor t ing  type (see  

Chapter  3 ) ,  only 27.8% of the respondents in t h i s  group 

named the a c q u i s i t io n  of  co g n i t i v e  s k i l l s  as a useful  

outcome of  the method. I t  would seem t h e r e f o r e  t h a t  the  

value of  p r o j e c t  work in the development of  c o g n i t i v e  s k i l l s  

in pupi ls  may be in f luenced to some ex ten t  by both the  

nature of  the p r o j ec t  exerc ise  and the subject  area in 

which i t  is undertaken.

On the whole,  teachers appeared r e l u c t a n t  to s t a t e  

p r e c i s e l y  those types of co g n i t i v e  s k i l l s  acqui red by pupi ls  

through p r o j e c t  work. The c o gn i t i v e  achievements of pupi ls  

as a consequence of successful  p r o j ec t  work were seemingly  

d i f f i c u l t  to p inpo in t  in view of the varying cond i t ions  

under which the p r o je c t  method was being implemented.  

Understandably ,  t h e r e f o r e ,  the teachers '  responses to the  

ques t ion na i re  i tem were caut ious .  A number of  respondents  

were however more ready to express t h e i r  views and several  

i n t e r e s t i n g  points emerged.

In agreement wi th the f in d in gs  of  O l i v e r  ( 1 9 6 5 ) ,  Cowan 

(1969)  and Small (1973)  several  teachers r e j e c t e d  the  

p r o j e c t  method as a useful  means by which pupi ls  might  

acqui re  f a c t u a l  knowledge and accuracy:
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P ro jec t  work is a va luable  approach f o r  par t  of  
most courses —  I have not found i t  he lp f u l  f o r  
l ea rn ing  knowledge.

(274,  Chemistry)

and, in support of  a suggest ion made by O l i v e r  ( 1 9 6 5 ) ,  a

number of  respondents saw the p r o j e c t  approach as an

uneconomical t e a c h i n g / l e a r n i n g  s t ra te g y :

I f  knowledge is to be acquired in a course of  study  
then p r o j e c t  work can take up too much t ime .

(002,  Chemistry)

Furthermore,  a p r o j e c t  t h a t  consisted of book and l i t e r a 

tu re  research as i t s  main component was seen as 'o f  l i t t l e  

va lue '  (328,  In te g ra te d  Science)  in promoting c o g n i t i v e  

s k i l l s  and, as expected,  many teachers commented on the  

ex ten t  of  p l ag ia r ism to a r is e  out of  such ex er c i s es .  Indeed,  

91.4% of  the teachers using a r e p o r t - t y p e  p r o j e c t  approach 

with pupi ls  agreed t h a t  i t  r esu l te d  in l arge volumes of  

m at e r i a l  being copied d i r e c t l y  from books and jo ur na ls  

( see Table 5 . 6 . ) .

C l e a r l y ,  the t rend towards copying was widespread and 

most teachers recognised it as a p a r t i c u l a r l y  de t r im en ta l  

f e a t u r e  of p r o j e c t  work at  C .S.E.  l e v e l .  Thus, the te nd 

ency f o r  p r o j e c t  work to develop in to  an ex erc ise  in 

p la g ia r ism  received much a t t e n t i o n  and several  l i nes  of  

t e n t a t i v e  reasoning were put forward to exp la in  i t .  A few 

respondents suggested t h a t  laz iness  and/or  inexper ience on 

the par t  of  the teacher  may be fa c to rs  to be considered:

Inexper ienced teachers seem to of ten wish to use 
pr o j ec t s  in unguided s i t u a t i o n s  because i t  looks 
as though the kids are working hard and producing  
l o ts  of work.

( 0 3 4 ,  C h e m i s t r y )
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Another teacher  was more scathing:

—  I th in k  the word ' p r o j e c t '  is ab so l u te ly  abused 
and is so of ten  an excuse f o r  teachers id leness or  
lack of  o r i g i n a l i t y  __

(391 ,  Biology)

Also ,  i t  appeared th a t  f o r  some teachers ,  pupi l  p r o j e c t  

work r a t h e r  than making ' excessive  demands' on t h e i r  f r e e  

t ime as popu la r ly  conceived,  a c t u a l l y  provided them wi th  

'abundant spare t ime '  (202,  Biology;  180 In te g ra te d  

S c ie nce ) .  ( I n  t h i s  respec t ,  i t  was su rp r i s in g  to f i n d  th a t  

only 33.8% of  the teachers using p r o j e c t  work f e l t  t h a t  i t  

made excessive demands on t h e i r  f r e e  t ime compared to 46.5% 

of those not using the method, (see Chapter 6,  Table 6 . 1 2 . ) .

In a d d i t i o n ,  some teachers c r i t i c i s e d  t h e i r  contempor

a r i e s  fo r  t h e i r  inadequate p repara t ion  and p lann ing ,  and 

f o r  f a i l i n g  to d i r e c t  pupi ls  and guide them through those  

r e l e v a n t  exper iences and r e f l e c t i o n s  recognised as so 

important  to the a c q u i s i t i o n  of  high l ev e l  c o g n i t i v e  s k i l l s  

(see Ausubel 1968 and Wells 1972) and the successful  

implementat ion of p r o j e c t  work.

A few teachers commented on the problems associated  

with m u l t i - r a c i a l  c lasses .  I t  seemed th a t  p r o f i c i e n c y  in 

language and l i t e r a c y  was lacking in many C.S.E .  pupi ls  so 

t h a t  l i t t l e  understanding could be gleaned from l i t e r a r y  

sources.  The fo l l o w i n g  comment p inpo ints  these d i f f i c u l 

t i e s  :

I have also found th a t  many Asian pupi ls  have 
language d i f f i c u l t i e s  to the ex ten t  t h a t  they  
are unable to produce any o r i g i n a l  w r i t t e n  work,  
so t h a t  t h e i r  p ro j ec t s  are o f ten  copied,  from 
books or from each o th er .

( 4 5 0 ,  P h y s i c s )
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Thus, pupi ls  who turned to l i t e r a r y  sources f o r  t h e i r  

i n format ion  of ten  lacked the e x p e r t i s e  necessary to i n t e r 

p r e t ,  s e le c t  and ab s t r ac t  the m at e r i a l  and, as a r e s u l t ,  

of ten  f a i l e d  to understand the under ly ing concepts and to  

de f in e  and r e - s t r u c t u r e  them into  c l e a r ,  concise accounts.  

Under such ci rcumstances,  many respondents saw p la g ia r is m  

as the i n e v i t a b l e  outcome e s p e c i a l l y  when the p r o j e c t  

i t s e l f  was envisaged as l a r g e l y  a r e p o r t - t y p e  ex e r c is e .

On t h i s  i ssue,  a number of  teachers admit ted t h a t  many 

pup i ls  a c t u a l l y  enjoyed copying work since i t  represented  

a passive occupat ion - one which made no re a l  c o g n i t i v e  

demands on them.

Problems r e l a t i n g  to l i t e r a c y  were not conf ined to 

m u l t i - r a c i a l  s i t u a t i o n s  and p ro je c t s  of  the re p o r t in g  type .  

S i m i l a r  d i f f i c u l t i e s  were apparent  when the p r o j e c t  approach 

involved some leve l  of  p r a c t i c a l  i n v e s t i g a t i o n  on the par t  

of the p u p i l :

The l ev e l  of  Engl ish a b i l i t y  is not us ua l l y  high 
enough to expect c l e a r ,  l u c i d ,  w e l l - w r i t t e n  
pr o j ec t s  i f  they did i t  complete ly  on t h e i r  own 
va luable  l a bo ra to ry  t ime is spent r e - w r i t i n g  work.

(182,  Chemistry)

In t h i s  case,  i t  would seem t h a t  when l i t e r a c y  is poor,  

l a bo ra to ry  repor ts  about procedures,  r e s u l t s  and conclus

ions cannot be competent ly w r i t t e n  so t h a t  evidence of  

a c q u i s i t i o n  of co gn i t i v e  s k i l l s  is l i k e l y  to be scanty to  

a l l  but the personal  t u t o r  who has had t ime to supervise  

the work.

Aside from these problems, p ro je c t s  of  the 'd is c ov e ry '  

and 'combinat ion '  type were,  on the whole,  commended by 

t h e i r  users.  Like Heaney (1 97 1 ) ,  many respondents f e l t  

t h a t  these approaches,  by a l lowing pupi ls  the oppor tun i ty  

to p r a c t i s e  the processes of sc ience,  were e s p e c i a l l y



va luab le  in promoting the a c q u i s i t i o n  of  c o g n i t i v e  a b i l i 

t i e s  associated wi th s c i e n t i f i c  t h i n k i n g .  As one teacher  

a p t l y  put i t ,

A p r o j e c t  invo lv ing  the study of  s c i e n t i f i c  method 
and s t imu la ted  by p u p i l s '  own i m a g i n a t i o n / i n t e r e s t  
as much as possible  is of  much more use and value as
a s c i e n t i f i c  t r a i n i n g   A t r a i n i n g  in s c i e n t i f i c
method is more va luab le  than a t r a i n i n g  in 
p l a g ia r is m .  (328 ,  In t e g r a t e d  Science)

However, in advancing t h e i r  views on the 'success'  value  

of the p r o j e c t  method a number of teachers f e l t  i t  neces

sary to q u a l i f y  t h e i r  statements .  Thus, i t  became c l e a r  

from t h e i r  responses t h a t  when condi t ions  (such as pupi l  

exper ience and m o t i v a t io n ,  school t ime and resources)  were 

at  an optimum, p r o j e c t  work might be r e a l i s t i c a l l y  

envisaged as a va luable  s t ra teg y  in promoting the a c q u i s i 

t i o n  of a range of s k i l l s  associated wi th s c i e n t i f i c  

development in p u p i l s .  The fo l l o w i n g  comments are some of  

the more t y p i c a l  expressions of the p o t e n t i a l  value of the  

p r o j e c t  approach:

P ro je c t  work . . .  i f  organised p roper ly  wi th s u f f i c i e n t  
equipment can be both rewarding and e d u c a t io n a l l y  
b e n e f i c i a l  in g iv ing  pupi ls  t r a i n i n g  to ab s t r ac t  
i n fo rmat ion  and s e l f - d i s c i p l i n e  themselves in the  
task before them. (381,  Biology)

. . .  In a d i f f e r e n t  s i t u a t i o n ,  p ro je c t s  could be used 
to develop exper imental  s k i l l s  and the a b i l i t y  to 
make deduct ions or form hypotheses and t e s t  them as 
wel l  as to f u r t h e r  knowledge.

(210,  General  Science)

S i m i l a r l y :

When used spar ing ly  throughout  the school wi th
c o - o r d i n a t io n  between departments __  I t  ( p r o j e c t
work) is important  f o r  pupi ls  to l earn the s k i l l s  
of  research and a b s t r ac t io n  and to develop an 
o r i g i n a l  approach.  (055 ,  Chemistry)

I t  makes the m a jo r i t y  of  pupi ls  read and car ry  out  
minor research f o r  themselves instead of  simply 
accept ing 'spoon- feed ing '  which of ten  occurs at  
C.S .E .  l e v e l .  (376 ,  Physics)

186



In a d d i t i o n ,  p r o j e c t  work was seen as important  in the

development of  s p e c i f i c  c o g n i t i v e  s k i l l s ;  f o r  example,

. . .  a sense of i n v e s t i g a t i v e  science i . e .  how 
to  apply the ' s c i e n t i f i c  method'*, a b i l i t y  to  
th in k  l o g i c a l l y .  (274,  Chemistry)

and va luab le  in encouraging pupi ls :

to  c r i t i c a l l y  analyse r e s u l t s  and research ma te r ia l  
gathered ,  and incorpora te  i t  in a sensib le  and 
l o g i c a l  manner. (009 ,  Bio logy)

Moreover,  those types of a b i l i t i e s  awarded importance

by Flecknoe (1976)  were also seen as d e s i r a b l e  outcomes of

the p r o j e c t  approach:

An a b i l i t y  to understand f o r  themselves the complex 
r e l a t i o n s  between c e r t a i n  f a c t s ,  and an a b i l i t y  to  
assess those fa c ts  both independent ly  and as a whole.

(092,  Bio logy)

Teachers'  percept ions of  the usefulness of  p r o j e c t  work 

in promoting the a c q u i s i t i o n  of  c o g n i t i v e  s k i l l s  were asses

sed s t i l l  f u r t h e r  by means of Sect ion C of  the q u es t i on na i r e ,  

i tems 4,  13, 16 and 20 of which made spec ia l  re fe rence  to 

the s k i l l s  of  a p p l i c a t i o n ,  enqui ry ,  deduct ion and 

i n t e r p r e t a t i o n  (see Chapter 6, Table 6 . 1 2 . ) .  Analysis of  

the te ach er s '  responses to these items ( i . e .  t h e i r  level  

of agreement /disagreement  wi th each of the statements  

given)  provided a g r e a te r  in s i gh t  in to  t h e i r  views about  

the value of  p r o j e c t  work f o r  the ' average '  p u p i l .  The 

r e s u l t s  of  t h i s  analys is  are summarised in Table 5 . 7 .

In g e n e r a l ,  p r o j e c t  work as a means by which pupi ls  

l ea rn  ' t o  apply previous understanding of fundamental  

concepts to new s i t u a t i o n s '  ( i t em 4) was regarded wi th some 

u n c e r t a i n t y  by 40.6% of the 'Users'  of the method. A 

s i m i l a r  l e v e l  of  un ce r ta in ty  was expressed i r r e s p e c t i v e  of  

the type of p r o j e c t  work the respondents were implementing
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Addendum p . 187

at  the t ime of the enquiry al though j u s t  over one t h i r d  

(35.6%) of  those teachers using ' n o n - re p o r t '  type p ro jec ts  

agreed t h a t  ap p l i c a t i o n  of  t h i s  kind may be der ived from 

the p r o je c t  s t ra te g y .  The 'Non-users'  of  p r o je c t  work 

showed s l i g h t l y  more doubt about the value of p ro j ec t  work;  

only 25.9% of them f e l t  able to agree wi th the statement in 

quest ion .

Statement 13, p r o j e c t  work as a means of developing  

enquiry s k i l l s  in p u p i l s ,  rece ived a more generous a p p r a i s a l .  

The m a j o r i t y  of  the respondents,  56.4% of the t o t a l ,  agreed 

with the statement al though f u r t h e r  ana lys is  of  the  

responses showed a s i g n i f i c a n t  d i f f e r e n c e  between the ' Users'  

and 'Non-users'  of  the p r o j e c t  method. 65.6% of  the 'Users '  

compared to j u s t  51.5% of the 'Non-users'  f e l t  able to agree  

t h a t  enquiry s k i l l s  were developed through pr o j ec t  work - 

a r e s u l t  t h a t  was s t a t i s t i c a l l y  s i g n i f i c a n t  at  the 0.05  

l e v e l .

A s l i g h t  v a r i a t i o n  in response between the 'Users'  of  

the d i f f e r e n t  types of  p r o j e c t  work was also observed.  

S u r p r i s i n g l y ,  a marg ina l l y  g r e a te r  percentage (68.6%) of  

those teachers implementing
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t h e  r e p o r t - t y p e  e x e r c i s e  s u p p o r t e d  t h e  n o t i o n  t h a t  e n q u i r y

s k i l l s  may be developed in t h i s  way. Such a f i n d in g

perhaps demonstrates t h a t  f o r  these respondents enquiry

s k i l l s  were not thought of so le ly  in terms of  p r a c t i c a l

l ab or a t o ry  in v e s t i g a t i o n s  but covered those a b i l i t i e s

necessary to f i n d  out f a c t s  and f ig u r e s  from the media i . e .

the types of  s k i l l s  used in the r ep o r t in g  approach.

In c o n t r a s t ,  statement 16, which posed p r o j e c t  work

as a method of  developing pu p i l s '  powers of  deduct ion,

rece ived l i t t l e  d i r e c t  support .  Only 22.5% of  the ‘ Users'

and 16.9% of  the 'Non-users'  were in agreement wi th the

statement .  Genera l l y  speaking,  however,  the respondents

were uncer ta in  about the ro le  of p r o j e c t  work in promoting

p u p i l s '  powers of  deduct ion and i t  was suggested t h a t :

Although p r o j e c t  work may fo rce  improvements in 
s k i l l s  such as i n t e r p r e t a t i o n ,  planning e t c . ,  i t  
cannot s i g n i f i c a n t l y  improve s k i l l s  of  deduct ion  
which r e q u i r e  more formal  t r a i n i n g .

(352 ,  Biology)

The not ion t h a t  pupi ls  must be taught  how to deduce by p a in 

s t a k in g ,  stepwise guidance was echoed by a number of  

t e ach er s ,  many of whom f e l t  th a t  p rov id ing  pupi ls  wi th the  

oppo r tun i ty  to undertake p ro j ec t s  was of l i t t l e  immediate 

value since there  was r a r e l y  s u f f i c i e n t  t ime to d i r e c t  pup

i l s  i n d i v i d u a l l y  along those pathways r e l e v a n t  to t h e i r  

c o g n i t i v e  development.

I tem 20 of  the qu es t ionna i re  sought to  examine teachers '  

views r e l a t i v e  to the a c q u i s i t i o n  of  ' s k i l l  in the handl ing  

and i n t e r p r e t a t i o n  of da ta '  by p u p i l s .  Ana lys is  of the  

responses made to t h i s  i tem revealed a s i g n i f i c a n t  d i f f e r 

ence between the 'Users'  and the 'Non-users '  of  the p r o j e c t  

method: 49.4% of  the 'Users'  (52.2% of those using
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non- repor t ing  p ro jec ts  and 45.7% of  those using p ro jec ts  

of the r e p o r t i n g - t y p e )  agreed wi th the statement  w h i l s t  

only 31.6% of the 'Non-users'  f e l t  able to give th is
p

support .  Applying the% t e s t ,  t h i s  r e s u l t  was found to  

be s i g n i f i c a n t  at  the 0.01 l e v e l .  Thus, those teachers  

a c t u a l l y  p r a c t i s i n g  the p r o j e c t  method wi th C.S .E .  science  

pupi ls  were again more favourab le  in t h e i r  appra isa l  of  

the method. I t  is however i n t e r e s t i n g  to note t h a t  few 

teachers ind ic a t ed  t o t a l  disagreement wi th the statement .

A degree of ambivalence was apparent  among both the 'Users'  

and 'Non-users '  of  the method, g r e a te s t  doubt being 

detected among the l a t t e r  group of  t each er s ,  47.5% of whom 

i n d ic a t ed  t h e i r  u n c er ta in ty  about the issue in quest ion .

In the 'User '  ca tegory,  10% fewer respondents f e l t  t h i s  

unsure .

To conclude the f in d in gs  r e l a t i n g  to the r o l e  of  

p r o j e c t  work in the a c q u i s i t i o n  of c o g n i t i v e  s k i l l s ,  i t  

would appear then th a t  those teachers using p r o j e c t  work - 

and more e s p e c i a l l y  those using p r o j e c t  work of a non

r ep o r t in g  type - were g e n er a l l y  more fa vourab le  in t h e i r  

ap pra isa l  of  the method. Whi ls t  recognis ing the d i f f i c u l 

t i e s  of d iscouraging l a r g e - s c a le  copying,  they acknowledged 

the development of  c o gn i t i ve  s k i l l s  as a va luable  outcome 

of w e l l - o r g a n is e d  p r o j e c t  work. With good guidance and 

su per v i s io n ,  the method could,  they c la imed,  provide fo r  

pupi ls  a worthwhi le  t r a i n i n g  in the s c i e n t i f i c  s k i l l s  of  

en qu i ry ,  ex per imenta t ion ,  a n a ly s is ,  a b s t r a c t i o n  and i n t e r 

p r e t a t i o n  .
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5 . 4 .  The  D e v e l o p m e n t  o f  O r g a n i s a t i o n a l / M a n a g e r i a l  S k i l l s

Much has been w r i t t e n  over the years about the import 

ance of  pupi ls  assuming some personal  r e s p o n s i b i l i t y  fo r  

t h e i r  work.  Many have advocated the b e n e f i t s  of  pupi ls  

managing t h e i r  own lea rn ing exper iences and organis ing t h e i r  

own work schedules w i th in  the conf ines of the school t i m e 

t a b l e .  However, teaching s t r a t e g i e s  which permit  a level  

of pupi l  sel f -management have been met wi th mixed fe e l i n g s  

and have enjoyed varying degrees of  success.

Horne (1943)  undertook a small  i n v e s t i g a t i o n  in an 

at tempt  to compare d i f f e r e n t  methods of teaching science.

The pup i ls  in his exper imental  group were al lowed complete 

freedom in the use of books, equipment and apparatus.  The i r  

t eachers provided help only when i t  was d i r e c t l y  requested.  

The cont ro l  group on the other  hand worked by the t r a d i t i o n a l  

method of  demonstrat ion.  Horne found t h a t  a f t e r  some i n i t i a l  

q u a r r e l l i n g  and jea lo u sy ,  the pupi ls  in the exper imental  

group were working wel l  and o rganis ing  t h e i r  own programme 

of work wi th a rea l  enthusiasm f o r  the su b j e c t .

Cowan maintained th a t  the p r i n c i p l e  aim of  any system 

of educat ion was:

. . .  to teach a boy to work on his own r e s p o n s i b i l i t y

. . .  The equipment he needs is the knowledge where to
go f o r  he lp ,  the a b i l i t y  to use t h a t  help and to 
organise the t ime and the ta s k ,  and the s e l f  d i s c i p 
l i n e  to ca-rry i t  through —

(Cowan 1969, p . 23)

and in his at tempt  to eva luate  the use of group pr o jec ts

f o r  se lec ted  top ics  in H is t o r y ,  he found t h a t  the p r o j e c t

approach encouraged a number of  o r g a n is a t io n a l  s k i l l s .  The

use of  r e f e r en ce  and text -books were,  f o r  ins tance ,  employed
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more suc ce ss fu l l y  and pupi ls  appeared to use t h e i r  t ime  

more p r o d u c t i v e l y ,  making g r ea te r  use of  both school and 

publ ic  l i b r a r i e s .

Jones (1970)  also recognised the importance of  p r o j 

ects in p e rm i t t in g  students the oppo r tu n i t y  to plan and 

organise t h e i r  work schedules e f f e c t i v e l y  in accordance 

with the p r e - s e t  condi t ions of the course.  Indeed,  in the  

assessment of  p r o j e c t  work in supervisory s t ud ie s ,  the  

degree to which the p r o j e c t  demonstrated an understanding  

of planning p r i n c i p l e s  and techniques was an important  

c o n s i d e r a t i o n .

The value of a l lowing pupi ls  the chance to r e l y  on 

t h e i r  own resourcefulness in the design and planning of  

i n v e s t i g a t i o n s  had been acknowledged in o ther  study areas 

too.  With specia l  re fe rence  to the N u f f i e l d  A - le v e l  

B i o l o g ic a l  Science P r o j e c t ,  Ke l l y  and Dowdeswell wrote:

We recommend th a t  they ( the  s tudents )  should be 
encouraged gradua l l y  to r e ly  more and more on t h e i r  
own resources,  and i t  is p a r t l y  wi th t h i s  o b je c t i v e  
in mind t h a t  we regard p r o j e c t  work as so important .

(K e l l y  and Dowdeswell 1 970 , p . 256)

In t h i s  co n t e x t ,  one of the op er a t i o na l  d i v i s i o n s  i d e n t i 

f i e d  as important  in the assessment of p r o j e c t  work was 

the design and planning of in v e s t i g a t i o n s  (see Sect ion

5 . 1 . )  I n t e r e s t i n g l y ,  the r e s u l t s  of  the ev a l u a t io n  

studies  showed th a t  even at  A - l e v e l  designing enqu i r i es  

was s t i l l  a very rea l  source of d i f f i c u l t y  f o r  students  

( K e l l y  1971, 1972) .

In 1967, the in t ro du c t io n  of the J o in t  M a t r i c u l a t i o n  

Board A - l e v e l  syl labus in Engineer ing Science brought wi th  

i t  a number of qu i te  r a d ic a l  changes in course work which 

requ i red  the students to complete a 50-hour  p r o j e c t  wi th
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an accompanying d i s s e r t a t i o n  and to undertake four  e x p e r i 

mental  in v e s t ig a t io n s  ( l a t e r  reduced to t h r e e )  of  up to  

12 hours d u r a t i o n .  In 1972, Hi les and Heywood publ ished  

a r ep o r t  on teachers '  a t t i t u d e s  to p r o je c t s  in t h i s  new 

examinat ion course.  The re po r t  examined ( i )  those aims and 

o b j e c t i v e s  considered important  by the teachers d i r e c t l y  

involved wi th the course,  and ( i i )  the e f f e c t i v e n e s s  of the  

p r o j e c t  approach in achieving those o b j e c t i v e s .  Organisa

t i o n a l  s k i l l s  were ranked h igh ly  on both accounts;  in terms 

of  importance,  the rank order  of aims and o b je c t i ve s  read 

as fo l l o w s :

1. increas ing s e l f - r e l i a n c e  by independent work;
2.  increas ing decis ion-making a b i l i t y ;
3.  t r a i n i n g  pupi ls  to f i n d  out f o r  themselves.

When asked to r a t e  29 possible  aims of  p ro je c t s  f o r  t h e i r

e f f e c t i v e n e s s  and importance,  t r a i n i n g  pupi ls  to f i n d  out

f o r  themselves was rated 2nd, decis ion-making a b i l i t y  was

ra ted  4 t h ,  and s e l f - r e l i a n c e  was rated 5th by the teachers .

Gen era l l y  speaking,  the teachers p a r t i c i p a t i n g  in the

enqui ry  were e n th u s i a s t i c  about p r o j e c t  work assoc ia t ing

i t  wi th the a c q u i s i t io n  of a range of  s k i l l s  and, al though

t h e i r  enthusiasm was sometimes tempered by r e a l i t y ,  there

was c l e a r  agreement th a t :

P ro je c t  work . . .  developed important  aspects of  
ch ar ac te r  and a b i l i t y  th a t  are normal ly ignored 
in teaching f o r  examinat ions . . .  P ro jec ts  
encourage i n i t i a t i v e ,  independence,  a b i l i t y  to
work on t h e i r  own __  the a b i l i t y  to use a
l i b r a r y  . . .  to quote but some of  the comments.

(Hi  les and Heywood 1972, p . 63)

Pro jec ts  and t h e i r  assessment in the context  of  the  

S c o t t i s h  C e r t i f i c a t e  of S ixth  Year Studies in Chemistry  

formed the basis of two a r t i c l e s  publ ished by Handy and 

Johnstone (1974)  and McGuire and Johnstone (1 97 4 ) .  In
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the ' P r o j e c t  Issue'  of  Education in Chemis t ry , the authors  

i d e n t i f i e d  a number of  aims of  p r o j e c t  work w i t h in  t h is  

scheme. Among them were ( i )  s k i l l  in dev is ing  an 

ap pr op r ia te  scheme f o r  studying a problem in chemistry ,  

and ( i i )  r esourcefulness on the par t  of  the pupi l  wi th a 

corresponding lessening of  dependence on the class te ach er .

A qu es t io n na i r e  to teachers and pupi ls  involved wi th the 

course to in v e s t i g a t e  t h e i r  views on p r o j e c t  work indica ted  

a g e n e r a l l y  f avourab le  a t t i t u d e  and provided evidence to 

suggest t h a t  the second aim, i . e .  r esource fu lness ,  was being 

s u cc e ss fu l l y  achieved as a r e s u l t  of  i t .  In a d d i t i o n ,  the  

t eachers thought  t h a t  p r o j e c t  work led pupi ls  to make 

g r e a t e r  use of books (McGuire and Johnstone 1974) .  Concern

ing the assessment of p r o j e c t  work,  the authors acknowledged 

t h a t  many of the s k i l l s  acquired through p r o j e c t  work could 

be tes ted  by means of a d i s s e r t a t i o n  or ora l  in te r v ie w  but  

t h a t  :

. . .  some of the other  desi red s k i l l s  are not amenable 
to assessment so le ly  on the basis of a w r i t t e n  re por t  . . .

and th a t

There s t i l l  remained a few o b je c t i v e s  which could not  
be f a i r l y  assessed by a v i s i t i n g  examiner and here 
the class teacher  could he lp .  For example,  evidence  
of resourcefulness  and lessening dependence on his  
t eacher  could come from the teacher  who worked wi th  
the student  throughout .

(Handy and Johnstone 1974, p . 56)

Thus, once again i t  appears t h a t  c e r t a i n  o r g a n is a t i o n a l  s k i l l s  

may be important  ob je c t i v e s  of  p r o j e c t  work. In the  

S co t t i sh  C e r t i f i c a t e  scheme, s k i l l s  such as the a b i l i t y  to  

plan i n v e s t i g a t i o n s ,  to work independent ly  and to show 

resourcefu lness  throughout  the course would seem to ca rry  

s i g n i f i c a n t  weight ing in the assessment of  p ro jec ts  at  t h i s  

l e v e l .
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In a s i m i l a r  ve in ,  a s t a t i s t i c a l  ana lys is  of the 

N u f f i e l d  A - l e v e l  Physical  Science p r o j e c t  assessment c a r r i e d  

out by Hockey in 1971 demonstrated a marked emphasis on 

planning a b i l i t y .  Within t h i s  scheme, each candidate was 

assessed on a 5 - p o i n t  scale on e i g h t  d i f f e r e n t  t r a i t s :  

i n g e n u i t y ,  r e s u l t s ,  p lanning,  knowledge, p r a c t i c a l  s k i l l s ,  

e v a l u a t i o n ,  pe rs is tence and p r es en ta t io n  (see Woods e t  a l . 

1974) .  A mark of 3 represented the performance of  an av e r 

age A - l e v e l  s tudent .  In Hockey's analys is  the high loading  

of  planning showed t h a t  t h i s  was used as a major assessment  

t r a i t  even though i t s  m ar g ina l l y  lower standard dev ia t io n  

suggests t h a t  i t  did not enable the i n t e r n a l  assessors to 

d i s c r i m i n a t e  between candidates so e a s i l y  (Personal  

Communication, March 1982) .

S k i l l  in devis ing and planning an appropr ia te  scheme 

f o r  studying a problem was also seen as an important  

o b j e c t i v e  of p r o j e c t  work in Armstead's study (1 97 5 ) .  In 

f a c t ,  the m a jo r i t y  (78%) of the 105 Chemistry teachers  

responding to his qu es t ionna i re  f e l t  able to conf i rm t h a t :

p r o j e c t  work provides students wi th the oppor tuni ty  
to th in k  f o r  themselves and plan t h e i r  work.

(Armstead 1975, p . 78)

Armstead maintained t h a t  o r g a n is a t io n a l  s k i l l s  such as those 

i n vo lv in g  the design and planning of  in v e s t ig a t io n s  are  

d i f f i c u l t  to achieve by the more t r a d i t i o n a l  teaching  

s t r a t e g i e s  ( e . g .  p r a c t i c a l  l a b or a t o ry  exerc ises  and 

demonst ra t ions)  and fo r  t h i s  reason he regarded them as a 

p a r t i c u l a r l y  va luable  outcome of  the p r o j e c t  method.  

Furthermore,  wi th group p r o j e c t s ,  Armstead st ressed the  

need f o r  each in d iv id u a l  member of the group to at tempt  a 

s p e c i f i c  aspect of  the t o t a l  p r o j e c t  so as not to miss out
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on the oppor tun i ty  f o r  planning and decis ion-making.

The value of p r o j ec t  work in g iv ing  students e x p e r i 

ence in decis ion-making was also acknowledged by S te c k l in e  

(1977)  in an a r t i c l e  which recounted his own at tempts at  

implementing independent study in Physics in a New Jersey  

high school .  Independent study in t h i s  s e t t i n g  had been 

operated along the l ines  of  student  p r o j e c t s ,  and these  

pr o j e c ts  had taken a v a r i e t y  of  forms.  Some were assigned,  

others were t a i l o r e d  to the needs of  in d i v i d u a l  students  

and many were small  in nature and point  ( i . e .  grade)  va lue .  

They ranged from repor ts  summarising a s c i e n t i f i c  to p ic  in 

the l i t e r a t u r e  to open-ended p r a c t i c a l  research s t ud i es .  

E i t h e r  way, the general  aim of  the p r o j ec ts  was summarised 

by S t e c k l i n e  as fo l lows:

This sect ion of the course t r e a t s  the student  as an 
i n d i v i d u a l  in ad d i t ion  to being a physics student ,  
so decis ion-making,  r e s p o n s i b i l i t y  f o r  decis ion-making,  
and co ns t r u c t iv e  use of  the unst ruc tured t ime j o i n  the  
usual reasons fo r  an i n d i v i d u a l l y  s t ruc ture d  program.

( S t e c k l i n e  1977, p . 158)

5 . 4 . 1 .  Research Findings

In p r o j e c t  work, whether i t  be of the r e p o r t i n g ,  

d iscovery or combination type ,  most of the teachers respon 

ding to the ques t ionna i re  expected t h e i r  pupi ls  to carry  

out some sor t  of  i n v e s t i g a t i o n  in to  an aspect of t h e i r  

science s u b je c t .  The invest igat ion was envisaged as 

i n v o l v in g  some form of enquiry  or research e i t h e r  through 

r e l a t e d  l i t e r a t u r e ,  p r a c t i c a l  exerc ises  or l a bo ra to ry  

i n v e s t i g a t i o n s .  This work could be undertaken e i t h e r
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i n d i v i d u a l l y ,  in pa i rs  or in l a r g e r  groups but almost  

i n e v i t a b l y  involved some degree of  o r ga n is a t i on  and manage

ment on the par t  of  the p u p i l s ,  the teacher  or both.  Thus,  

i t  is perhaps not su rp r is in g  t h a t  over one t h i r d  of  the  

respondents considered the development of o r g a n i s a t i o n a l /  

managerial  s k i l l s  to be an important  f a c e t  of  the p r o j e c t  

method.

In t h i s  p a r t i c u l a r  study,  ana lys is  of the responses to  

the ques t i on na i re  showed t h a t  37.5% of those teachers  using 

the p r o j e c t  method be l i eved t h a t  o r g a n is a t i o n a l /m a n a g e r ia l  

s k i l l s  were developed in pupi ls  as a consequence of  under

ta k in g  some form of  p r o j e c t  work. The comments and 

observat ions which emerged from the in te rv iews  and d iscuss 

ions gave a d d i t i o n a l  support  to t h i s  f i n d i n g .

No s i g n i f i c a n t  d i f f e r e n c e  was found between the users 

of the d i f f e r e n t  forms of p r o j e c t  work, al though the  

r e s u l t s  suggest t h a t  at  C.S.E.  l eve l  p r o j ec t s  of  a r e p o r t 

ing nature might be regarded as s l i g h t l y  more conducive to  

the development of  these types of s k i l l s .  Thus, when asked 

to spec i fy  the kinds of  s k i l l s  and a t t i t u d e s  developed 

through p r o j e c t  work, 40% of the teachers using the re po r t  

approach (compared to 35.6% using the non- re po r t ing  

s t r a t e g y )  named o r g a n is a t i o n a l /m a n a g e r ia l  s k i l l s  in response 

(see page 173, Table 5 . 5 . ) .  Fur ther  analys is  of  the  

responses by teaching subject  r e f l e c t e d  a s i m i l a r  t r e n d .  

Among the teachers of Biology and Physics ( t h a t  i s ,  those  

who as descr ibed e a r l i e r  tended to use more r e p o r t i n g - t y p e  

p r o j e c t  work) ,  47.5% and 44.4% r e s p e c t i v e l y  c i t e d  a range 

of o r g a n is a t io n a l /m a n a g e r ia l  s k i l l s  in response to t h i s  

i t e m .
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In agreement wi th the f in d ings  of Horne (1 9 4 3 ) ,  Jones 

(1970)  and Armstead (1 9 7 5 ) ,  the respondents suggested t h a t  

p r o j e c t  work in general  did help C.S .E .  pupi l s  to develop  

the a b i l i t y :

. . .  to work independent ly ,  to organise and plan 
work wel l  in advance..  (093,  Chemistry)

. . .  to work wi th economy of t ime and m a te r ia ls . .
(423,  Chemistry)

and,

  to plan in the longterm and show i n i t i a t i v e . .
(Personal  communication, L e i c e s t e r s h i r e ,  December 1978)

Forward p lann ing ,  as indica ted  in the above e x t r a c t s ,

was regarded t h e r e f o r e  as an important  and d e s i r a b le  element

of  p r o j e c t  work.  In a d d i t i o n ,  the a b i l i t y  to organise

t h e i r  t ime and m a t e r i a l s ,  and to accept r e s p o n s i b i l i t y  f o r

t h e i r  work were seen as s k i l l s  to be encouraged and extended

in pupi ls  undertaking the p r o je c t  method. Such perspec t ives

were c l e a r l y  held by both 'Users'  and examiners of  the

method. One tea ch er ,  experienced in the use of  p r o j e c t

work at  C .S .E .  l e v e l ,  suggested t h a t

Pro jec ts  . . .  should be l e f t  as l o o s e ly -d e f i n e d  as 
possib le  so th a t  pupi ls  are able to demonstrate  
t h e i r  a b i l i t y  to plan.
(Personal  communication,  L e i c e s t e r ,  January 1979)  

S i m i l a r l y ,  a Chie f  Examiner fo r  C.S.E.  science^^^ during  

the course of  an in te r v i e w  maintained t h a t  'evidence of  

independent study wi th f o r e s i g h t  and d i r e c t i o n *  was a 

c h a r a c t e r i s t i c  f e a t u r e  of good p r o j e c t  work and as such 

should be seen as an important  c r i t e r i o n  f o r  i t s  assessment  

(Personal  communication,  Northamptonshire,  November 1978) .

P ro je c t  work as a means of developing o r g a n i s a t i o n a l /  

manager ia l  s k i l l s  was in v es t ig a te d  f u r t h e r  in Sect ion C of  

the q u e s t io n n a i r e .  Here,  among the ser ies  of items posed.
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statement  17 sought to examine teachers '  pe rspec t ives  of  

the r o le  of p r o j e c t  work in the a c q u i s i t i o n  of  s k i l l  in 

the planning and organ isa t ion  of s c i e n t i f i c  i n v e s t i g a t i o n s  

(see Appendix I ) .  The re s u l t s  are summarised in Table  

5 . 8 .  o v e r l e a f .

Over one t h i r d  (35.1%) of the teachers responding to  

t h i s  i tem agreed t h a t  the a b i l i t y  to plan and organise  

s c i e n t i f i c  en qu i r i es  is acquired through p r o j e c t  work.  

S u r p r i s i n g l y  l i t t l e  d i f f e r e n c e  was observed between the  

'Users '  and 'Non-users '  of  the p r o j e c t  method (37.5% and 

33.9% agreement r e s p e c t i v e l y )  al though a marked d i f f e r e n c e  

of opinion was apparent  between the two fa c t i o n s  of the  

'User '  ca tegory .

The users of p r o j ec t s  of the r e p o r t - t y p e  were f a r  more 

sc e p t ic a l  in t h e i r  appra isa l  of  t h i s  aspect of  p r o j e c t  work 

Only 22.9% of the teachers in t h i s  group f e l t  able to  

support  the statement  compared to 48.6% who, in response,  

expressed u n c e r ta in ty  about the r o le  of p r o j e c t  work in the  

a c q u i s i t i o n  of  o rg a n i s a t io na l  s k i l l s  associated with  

s c i e n t i f i c  s t ud ie s .  Given the nature of r e p o r t - t y p e  

p r o j e c ts  wi th t h e i r  heavy r e l i a n c e  on secondary sources fo r  

i n fo rmat ion  and m a t e r i a l s ,  such a r e s u l t  is perhaps to be 

expected since the s k i l l s  employed in ' l ook ing  at  sc ience'

may be very d i f f e r e n t  from those employed in 'doing
1 ( 2 ) s c i e n c e ' .  ̂ ^

By t h i s  reasoning,  i t  is perhaps also not su rp r is in g  

t h a t  a s i g n i f i c a n t l y  g r e a te r  percentage (48.9%,  p < 0 .0 1 )  

of the teachers  using a non- repor t ing  approach agreed t h a t  

s k i l l  in planning and organisa t ion  is acquired through the  

p r o j e c t  s t r a t e g y .  Non-repor t ing p r o j e c t s ,  as descr ibed in
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Chapter 3, ne ces s i t a te  an element of p r a c t i c a l  problem

solv ing and present  pupi ls  wi th the oppor tun i ty  to 

p r a c t i s e  the s c i e n t i f i c  method. In t h i s  way, pupi ls  are  

able to gain f i r s t - h a n d  exper ience of the type of  o r ga n i s 

a t i o n a l  s k i l l s  requi red in s c i e n t i f i c  i n v e s t i g a t i o n .  Thus,  

given t h i s  kind of  p r o j ec t  exper ience ,  i t  seems c l e a r l y  

more l i k e l y  - as a f f i rmed  by near ly  50% of  the teachers  

in t h i s  'User '  group - th a t  pupi ls  w i l l  a c t u a l l y  acqui re  

these o r g a n is a t i o n a l  s k i l l s .

Accept ing the advantages and l i m i t a t i o n s  of the d i f f 

e r en t  p r o j e c t  approaches in the a c q u i s i t i o n  of  o r ga n i s a t i o n a l  

and managerial  s k i l l s ,  i t  would however be wrong to assume 

t h a t  a 11 teachers were g e ne r a l l y  f avourab le  in t h e i r  

appr a isa l  of  t h i s  aspect of  the p r o j e c t  method. In c o n t r a s t ,  

as shown in Table 5 . 8 . ,  the m a jo r i t y  of  teachers were doubt

f u l  of  the value of the e n te r p r is e  in promoting such s k i l l s .  

36.0% of the teachers expressed u n c e r ta in ty  about the  

issue and a f u r t h e r  27.8% ind ica ted t h e i r  d isagreement . 

Analys is  of the responses by use and type of p r o j e c t  work 

undertaken showed th a t  negat ive a t t i t u d e s  in t h i s  respect  

were g r e a te r  among the users of  the r e p o r t - t y p e  p r o j e c t s ,  

77.2% of whom were uncer ta in  about or disagreed wi th the  

suggest ion t h a t  ' s k i l l  in the planning and orga n is a t io n  of  

s c i e n t i f i c  i n v e s t ig a t io n s  is acquired through p r o j ec t  

wo rk ' .  In consider ing the more advanced o r g a n i s a t i o n a l /  

manager ia l  s k i l l s  involved in the design,  planning and 

implementat ion of an exper imental  study,  a number of  

teachers  demonstrated obvious re luc tance  to a t t r i b u t e  the  

a c q u i s i t i o n  of  such s k i l l s  to the average (or  even above
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average) C .S.E.  pu p i l s .  Where p r o jec ts  of  a p r a c t i c a l ,  

i n v e s t i g a t i v e  nature were undertaken,  most of the e x p e r i 

ments, i t  was argued, were performed ' f o r  the sake of  i t '  

and r a t h er  than d isp lay ing  evidence of  forward planning  

and organised t h i n k i n g ,  tended instead to be ' j u s t  a hash

of oddments __  not l o g i c a l l y  fo l lo w i ng  on' (104,  Chemistry)

Teachers'  re luc tance  to accept t h a t  pupi ls  acqui re  

o rg an is a t i o na l / ma na g er ia l  s k i l l s  through p r o j e c t  work was 

not confined to the high l eve l  a b i l i t i e s  associated wi th  

the planning of  s c i e n t i f i c  e n q u i r i e s .  For some even the rou 

t i n e  planning and organisa t ion  t h a t  goes in to  c o l l e c t i n g  

m ate r ia l  from secondary sources and compi l ing a repo r t  was 

seen as an u n r e a l i s t i c  expec ta t ion  f o r  C .S.E.  p u p i l s .  The 

drawbacks are summed up in the fo l lo w i ng  paragraph:

Pro jec t  work t h a t  involves research of  l i t e r a t u r e  
and synthesis of in format ion is beyond the  
c a p a b i l i t i e s  of poor ly -mot iva ted  (not  necessar i l y  
' a ve r ag e ' )  C.S.E.  candidates .  Pupi ls  requ i re  very  
d e t a i l e d  in s t r u c t io n s  as to what to w r i t e ;  lack  
conf idence (or  a b i l i t y ? )  to make se lec t ions  
themselves.  (068,  Biology)

Several  teachers hinted t h a t  a f t e r  years of  ' spoon- feed ing '

by the more t r a d i t i o n a l  d i d a c t i c  methods of  t each ing ,  pupi l s

are i l l - e q u i p p e d  to cope wi th the l ev e l  of  personal

r e s p o n s i b i l i t y  fo r  t h e i r  own lea rn ing  demanded in p r o j e c t

work, and q u i te  apar t  from the problems associated wi th

la r g e -s c a le  copying discussed e a r l i e r ,  i t  was suggested

t h a t  :

Most of  the 4th and 5th year  pupi ls  ( in  both 'O'  
and C.S.E.  streams) show re luc tance  to work by 
themselves.  (075,  Physics)

They ( i . e .  the m a jo r i t y  of  pu p i l s )  are not able to  
organise or th ink  f o r  themselves.

(143,  General Science)
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Moreover,  some respondents spoke of the bewi lderment ,

panic and avoidance t a c t i c s  displayed by pupi ls  in a

p r o j e c t  work s i t u a t i o n :

Some ch i l d r e n  get qu i te  anxious because of  the  
personal  r e s p o n s i b i l i t y  involved .

(030,  Chemistry)

The ' average '  pupi l  r equ i res  the s e c u r i t y  of  being 
i n s t r u c t e d  most of the t ime,  and tends to panic or  
' swi tch o f f  when presented wi th any vague or open-  
ended t a s k .  (119 ,  Physics)

C l e a r l y ,  i t  was f e l t  t h a t  many C.S.E.  pupi ls  are unable

to work in the organised,  d i s c i p l i n e d  way requ i red  of

p r o j e c t  work.  They are,  i t  was argued,  too immature to

d i r e c t  t h e i r  own learn ing exper iences in the form of  a

p r o j e c t .  As one teacher  remarked:

They always regard i t  as an op t i on a l  pa r t  t h a t  can 
be l e f t  ' t i l  the l a s t  minute,  however hard we t r y  
to convince them th a t  i t  is an ongoing i n t e g r a l  
pa r t  of  t h e i r  course.  ( 96 ,  General  Science)

Thus, i t  would seem f a i r  to conclude t h a t  the re  was

a p r e v a i l i n g  scept ic ism among teachers concerning the ro le

of p r o j e c t  work in the a c q u i s i t io n  of o r g a n i s a t i o n a l /

manager ia l  s k i l l s ,  even though over one t h i r d  of  the

respondents acknowledged the development of  some such s k i l l s

through the p r o j e c t  approach. In t h i s  c o n t e x t ,  the data

suggest t h a t  d i f f e r e n t  types of s k i l l s  were envisaged

depending to some ex ten t  upon the nature of the p r o j e c t

work being undertaken.  Forward p lann ing,  the a b i l i t y  to

work independent ly ,  to c o l l e c t  m a t e r i a l ,  organise i t  and

to compi le a re po r t  in accordance wi th a p r e - s e t  t ime

al lowance were the s k i l l s  most f r e q u e n t l y  quoted,  al though

s k i l l  in the planning and orga n is a t ion  of  s c i e n t i f i c

i n v e s t i g a t i o n s  was acknowledged in r e l a t i o n  to p r o je c t s  of

the non- r ep or t in g  type,  i . e .  those which by d e f i n i t i o n
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impl ied an element of  problem-solv ing by i n v e s t i g a t i o n .  

Teachers using r e p o r t - t y p e  p r o j e c t  work tended to be less  

co nf id en t  about pu p i l s '  a b i l i t y  to undertake t h i s  kind of  

s c i e n t i f i c  management and p r o j e c t  work as a means of  

promoting the more r igorous o r g a n is a t io n a l  s k i l l s  assoc ia 

ted wi th s c i e n t i f i c  i n v e s t ig a t io n s  rece ived l i t t l e  support  

from t h i s  group of respondents.

5 . 5 .  The A cq u is i t io n  of  P r a c t i c a l / M a n i p u l a t i v e  S k i l l s

Few studies  have concentrated in any depth on the  

a c q u i s i t i o n  of  p r a c t i c a l  s k i l l s  through p r o j e c t  work al though  

Jones ( 1 9 7 0 ) ,  Harper ( 1 972 ) ,  Armstead (1975)  and Deere ( in  

Macintosh 1978) c i t ed  e a r l i e r ,  have a l l  s t ressed in varying  

contexts  the importance of p r o j e c t  work in prov id ing  p r a c t i 

cal  exper ience in the p repara t ion  of  m a t e r i a l s ,  the handl ing  

of  apparatus and equipment and the oppo r tun i ty  to acqui re  

the d e x t e r i t y  and e x pe r t i s e  necessary to p r a c t i s e  the ' a r t '  

of s c i e n t i f i c  techn ique.

A f u r t h e r  but r a th e r  scant study by Heaney (1 97 1 ) ,  

which in v e s t i g a t e d  d i f f e r e n t  teaching methods in Bio logy ,  

has in d i ca te d  t h a t  the h e u r i s t i c  ( ' gu id ed  d i s c o v e r y ' )  

method of teach ing was more successful  in improving p r a c t i 

cal  l a b o r a t o ry  s k i l l s  than 'cook-book'  p r a c t i c a l  approaches 

and demonstrat ion methods. Her study also suggested th a t  

improvement of  these s k i l l s  tended to be g r e a t e r  (as 

measured by p re -  and p o s t - t e s t s )  in those pupi ls  of  low 

mental  age than those of high mental  age. I t  is tempting  

to specu la te  on the importance of  t h i s  f i n d i n g  in r e l a t i o n
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to the c h i l d  of  below average a b i l i t y ,  the pupi l  perhaps 

at  the lower end of  the C.S.E.  spectrum, but such specula

t i o n  must c l e a r l y  be reserved u n t i l  f u r t h e r  evidence comes 

to l i g h t .  However, on the basis of  the e a r l i e r  studies in 

t h i s  area ,  i t  would seem reasonable to conclude t h a t  i f  

p r o j e c t  work is conducted along the l in es  of  a p r a c t i c a l  

l a b o r a t o ry  i n v e s t i g a t i o n  in which pup i ls  are requi red to  

undertake wi th guidance a p r a c t i c a l  study of  a problem,  

p r a c t i c a l  s k i l l s  ( in c l u d i n g  those which involve  some 

m ani pu la t i v e  a b i l i t y )  w i l l  improve as a r e s u l t .

5 . 5 . 1 .  Research Findings

There is l i t t l e  dispute over the importance of p r a c t 

i c a l  work in science courses,  and, by the same l i n e  of  

reasoning,  few respondents in t h i s  enqui ry  quest ioned the  

value of a p r a c t i c a l  o r i e n t a t i o n  to p r o j e c t  work. Indeed,  

many lay g rea t  emphasis on i t :

P ro jec ts  should i d e a l l y  hold a p r a c t i c a l  element;  
they need not be research p ro je c t s  in the t rue  
sense, but there  should be evidence of c e r t a in  
p r a c t i c a l  s k i l l s  such as observa t ion  . . .  Cer ta in  
p r a c t i c a l  s k i l l s  demonstrated during teaching  
per iods may be used in p r o j ec ts  in a modi f ied or  
adapted form . . .  This should be encouraged as i t  
shows a p p l i c a t i o n  as wel l  as comprehension of  
p r ev io u s l y  acquired s k i l l s .
(Personal  communication , L e i c e s t e r s h i r e , January 1971)

Moreover,  wi th re ference  to the assessment of  such s k i l l s ,

i t  was suggested th a t

S k i l l s  such as the manipula t ion  of m a t e r ia ls  and 
apparatus are best assessed throughout  the course,  
e i t h e r  through s t ruc tured  p r a c t i c a l  work or 
personal  p r o j e c t s .
(Personal  communication,  Derbysh i re ,  November 1978)
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The importance and d e s i r a b i l i t y  of  the p r a c t i c a l  

emphasis in p r o j e c t  work was also r e f l e c t e d  in the f i n d i n g ,  

reported  in Chapter 3 which showed t h a t  48.2% of  the te a c h 

ers using the p r o j e c t  method opted f o r  e i t h e r  a 'd isc ov er y '  

or 'combinat ion '  approach, th a t  i s ,  one which encouraged 

pup i ls  to answer a quest ion through the use of  exper imenta

t i o n  and/or  observa t ion .

Given th e r e f o r e  t h is  degree of  preference f o r  p r o je c t s  

with a p r a c t i c a l  b ias ,  i t  was s u rp r i s in g  t h a t  in response 

to the quest ion of  s k i l l  a c q u i s i t i o n  through p r o j e c t  work,  

only 22.5% of  the teachers made any d i r e c t  re fe rence  to  

p r a c t i c a l  s k i l l s  (see page 173, Table 5 . 5 . ) .  As might be 

expected,  less support (only  14.3%) was rece ived from the  

teachers using r e p o r t - t y p e  p r o j e c t s ,  but even among those  

respondents implementing the 'd is c ov e ry '  and ' combinat ion '  

s t r a t e g i e s ,  only 28.9% sp ec i f i e d  the development of  p r a c t i 

cal  s k i l l s  through such work.

A second analys is  by subject  area showed t h a t  44.4% 

of the Physics teachers favoured p r o j e c t  work f o r  i t s  

r o l e  in the a c q u i s i t i o n  of p r a c t i c a l  s k i l l s ,  but given the  

small  number of  respondents in the P h y s ic s / ' U s e r '  category  

t h i s  f i n d i n g  is of  l i t t l e  s i g n i f i c a n c e .

Of the s k i l l s  which were i d e n t i f i e d ,  manipula t ion of  

equipment and d e x t e r i t y  in the handl ing of  apparatus were 

the most common. I t  was i n t e r e s t i n g  to note t h a t  c e r t a i n  

s k i l l s  (such as those involved in accurate  observa t ion and 

measurement) which are awarded importance on the four  main 

C.S .E .  science sy l labuses (see Sect ion 5 . 1 . )  r ece ived l i t t l e  

acknowledgement,  suggesting th a t  p r o j e c t  work in general  is 

not regarded as e s p e c i a l l y  r e le v a n t  to the a c q u i s i t i o n  of
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these types of  s k i l l s .  Furthermore,  the re luc tance  of t e a c h 

ers to c i t e  s p e c i f i c  p r a c t i c a l  s k i l l s  may be i n d i c a t i v e  of  

t h e i r  under ly ing acceptance of p r o j e c t  work f o r  i t s  suppor t 

ive r a t h e r  than dominant ro le  in the acqu is i t ion /d eve lopm en t  

of such s k i l l s .  Several  respondents had expressed t h i s  view 

but the two e x t r a c t s  which fo l lo w  serve to i l l u s t r a t e  the  

po i n t :

P ro je c t  work is not necessary to acqui re  the s k i l l s  
mentioned but may b e n e f i t  an i n d i v i d u a l  in his  
s k i l l s  a c q u i s i t i o n .  (434 ,  General  Studies)

I th in k  t h a t  the abundance of  p r a c t i c a l  sessions 
and the deduct ive approach I take  to the subject  
al lows the pupi ls  to acqui re  and p r a c t i s e  the  
s k i l l s  t h a t  p r o j e c t  work develops.

(451 ,  Biology)

On the quest ion of the development of  p r a c t i c a l  s k i l l s  

in pup i ls  of  varying a b i l i t y ,  t ea ch er s '  percept ions were 

more mixed. Several  respondents commented on the improve

ment in p r a c t i c a l  a b i l i t y  observed among pupi ls  in the 

average and below average range and a Chie f  Examiner con

f i rmed t h a t  the 'average C.S.E.  pupi l  does b e t t e r  than 

expected in p r a c t i c a l  work . . .  Teachers tend to underrate  

t h e i r  a b i l i t i e s '  (Personal  communication,  Northamptonshire,  

1978) .  In c o n t r a s t ,  o ther  teachers (as discussed in 

Sect ion 5 . 8 .  which fo l l o w s )  shared the b e l i e f  t h a t  many 

of the b e n e f i c i a l  outcomes of p r o j e c t  work could be 

achieved only by the more able pupi ls  and t h a t  the less 

able requ i red  the more t r a d i t i o n a l ,  s t ru c t u re d  teaching  

methods.

Thus, in r e l a t i o n  to the specu la t ion  a r i s i n g  from 

Heaney's e a r l i e r  f in d in gs  concerning the improvement in 

p r a c t i c a l  s k i l l s  seen in pupi ls  of  low mental age, any 

a d d i t i o n a l  evidence which might have emerged from the
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observat ions of teachers p a r t i c i p a t i n g  in t h i s  study has 

not m a t e r i a l i s e d .  Hence, no sta tement ,  e i t h e r  f o r  or  

aga ins t  Heaney's conclusions,  can j u s t i f i a b l y  be made. 

However, from the weight ing of  evidence presented here,  i t  

would appear t h a t  p r a c t i c a l  s k i l l s  may be developed through  

p r o j e c t  work but th a t  these s k i l l s  might be acquired more 

e f f e c t i v e l y  by C.S.E.  pupi ls  through s t ru c tu re d  p r a c t i c a l  

sessions in which,  wi th the aid of  we l l -de s ig ned  sequences 

of i n s t r u c t i o n ,  pupi ls  are taken through the stages 

necessary to gain working knowledge of  the p r a c t i c a l  s k i l l s  

of sc ience.

5 . 6 .  S o c i o - a t t i t u d i n a l  Aspects of  P ro je c t  Work

The importance of  c r ea t in g  fa vourab le  a t t i t u d e s  to  

l e a r n ing  in pupi ls  by increas ing t h e i r  i n t e r e s t  and 

enthusiasm and, hence, t h e i r  mot iva t ion  f o r  the subject  has 

long been the centre  of discussion among those involved in 

science educa t ion .  The more t r a d i t i o n a l  teaching methods 

using verbal  expos i t ion fo l lowed by demonstrat ion have 

been c r i t i c i s e d  fo r  t h e i r  emphasis on content  r a th e r  than 

s k i l l s  which,  i t  has been argued,  by encouraging a passive  

r o l e  in p u p i l s ,  t a rn ishes  the b r i g h t  l i v e l y  mind so t h a t  

the i n t r i n s i c  i n t e r e s t  is l o s t .  As a r e s u l t ,  over the l a s t  

few decades,  at tempts to improve p u p i l s '  a t t i t u d e s  to  

l e a rn in g  in science by developing new, more ap prop r ia te  

teach ing s t r a t e g i e s  have occupied an important  p o s i t i on  in 

science educat ion research programmes both in B r i t a i n  and 

abroad,  and in t h i s  respect  var ious p r e s c r i p t i o n s  f o r
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i nc reas ing the e f fe c t i v e n e s s  of  science teaching have 

been de r ived .

The study by Horne (1943)  c i t e d  e a r l i e r ,  which 

compared the teaching of  science by the t r a d i t i o n a l /  

demonstrat ion approach wi th a method t h a t  encouraged 

independent study and al lowed pupi ls  complete freedom in 

t h e i r  use of  books and equipment,  showed t h a t  a f t e r  a pe r 

iod of  s e t t l i n g  the pupi ls  p a r t i c i p a t i n g  in the l a t t e r  

s t ra te g y  ( i . e .  the one t h a t  could perhaps be reasonably  

equated wi th the p r o j e c t  method) developed a ' r e a l  

enthusiasm'  f o r  the sub je c t .

The importance of  a l lowing pupi ls  the freedom to  

i n v e s t i g a t e  and discover  f o r  themselves was also recognised  

by Whitehead (1947 pp. 60 - 62) who saw the aims of t h i s  

type of  regime as not only the 'acquirement  of  techniques '  

but also th e  evocat ion of  i n t e r e s t '  and ' the  excitement of  

success' .

S i m i l a r  aims were i d e n t i f i e d  by Rowe (1959)  and formed 

the basis of his to p ic  approach,  a s t ra te g y  which sought to 

s t im u la te  p u p i l s '  i n t e r e s t  in l ea rn ing  and to promote the  

a c q u i s i t i o n  of the ' a f f e c t i v e '  s k i l l s .

The p o t e n t i a l  value of  the to p ic  approach in captur ing  

i n t e r e s t  and developing an enthusiasm f o r  l ea rn ing  

rece ived a d d i t i o n a l  reco gn i t io n  in the Newsom Report pub

l i shed in 1963. With p a r t i c u l a r  re fe ren ce  to the pupi l  of  

average and less than average a b i l i t y ,  the case was 

fo rmulated  thus:

2 0 9



Assignments on topics  a p p r o p r i a t e l y  r e l a t e d  to the  
p u p i l s '  i n t e r e s t s  and exper ience ,  y i e l d ,  as wel l  
as in fo r ma t io n ,  the pleasure of  working se r io us ly  
on one's own. The r e s u l t s  may not be wonderful  at  
f i r s t ,  but the exci tement  of  making d iscover ies  
and advancing is ca tch ing;  the pupi ls  w i l l  not be 
unaf fec ted  by the gradual  en la r g in g  of  t h e i r  powers 
which w i l l  f o l l o w .

(Newsom Repor t ,  para .  470)

A favourab le  repo r t  on the t o p ic  approach was also  

provided by Cowan (1 96 9 ) .  In the study of  group p r o j e c t  

work f o r  pupi ls  f o l lo w in g  a t h i r d  year  H is to ry  course,  i t  

was repor ted t h a t  the exerc ise  encouraged pupi ls  to show 

i n i t i a t i v e ,  imaginat ion and c r e a t i v i t y ,  and t h a t  co -oper a t ion  

replaced compet i t iveness as the main form of  i n c e n t i v e .  

Moreover,  pupi ls  were seen to develop an increased sense 

of r e s p o n s i b i l i t y  and a g r e a te r  de te r mina t ion  and e f f o r t  

in t h e i r  work.  In t h i s  respec t ,  Cowan's f i n d i n gs  may be 

important  f o r  i f ,  as the study suggests,  these s k i l l s  are  

developed by a t e a c h i n g / 1 earning s t ra te g y  in which separate  

to p ic s  are s tudied by pupi ls  in independent p r o j e c t  groups,  

then the use of such a s t ra te g y  in science must sure ly  be 

encouraged since there  would seem l i t t l e  doubt as to the  

value of  these kinds of  s k i l l s  f o r  the science p u p i l .

Improving p u p i l s '  a t t i t u d e s  to l ea rn ing  and school had 

been one of the pr imary aims of Countesthorpe Col lege ,  the  

f i r s t  new-type,  p u r p o s e -b u i l t  upper school to be set  up in 

the county a f t e r  the in t r o du c t io n  of  the L e i c e s t e r s h i r e  

Plan .  The Col lege i t s e l f  represented a d e l i b e r a t e  at tempt  

to implement p o l i c i e s  of g r e a te r  f l e x i b i l i t y  and i n t e r 

d i s c i p l i n a r y  work and, by a scheme based upon i n d i v i d u a l i s e d  

l e a rn in g  and p r o j e c t  work toge th er  wi th more mature,  

e g a l i t a r i a n  s t a f f / s t u d e n t  r e l a t i o n s ,  sought to increase  

i n t e r e s t ,  mot iva t ion  and r e s p o n s i b i l i t y  (Mason 1960, 1965;
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Bernbaum 1973) and t o  a s s is t  the students to take inc re as 

ing control  of  t h e i r  own d e s t i n i e s '  (Watts ed.1977,  p . 3 7 ) .

P ro jec t  work as a means of  increas ing involvement and 

encouraging a g re a t e r  degree of  r e s p o n s i b i l i t y  on the pa r t  

of the pupi l  was also acknowledged in the Engineering  

Science study by Mi les and Heywood (1 97 2 ) ,  c i t e d  e a r l i e r ,  

where ' inc reas ing  readiness to accept r e s p o n s i b i l i t y ' ,  

'developing c r e a t i v i t y '  and 'g iv in g  pupi ls  a sense of  

involvement '  were among the most common aims and ob jec t i ves  

of p r o j ec t  work to be i d e n t i f i e d .

A f u r t h e r  c o n t r ib u t io n  to our understanding of  the
A

ro le  of p r o j ec t  work in the development of  s o c i o - a t t i t u d i n a l  

s k i l l s  was made by Small ( 1 9 7 3 ) .  Synthesis ing the f ind ings  

of her own and other  research studies in t h i s  area ,  she 

suggested th a t  p r o j e c t  work - when def ined as a problem

solving a c t i v i t y  wi th minimal d i r e c t i o n  from the t u t o r  - 

was genera l l y  more e f f e c t i v e  than other  methods in inc re as 

ing a s tudent ' s  commitment to the subject  and to f u r t h e r  

s e l f - d i r e c t e d  l e a rn in g .

Smal l 's  i n v e s t i g a t i o n  focussed mainly on techn ica l  

work in Fur ther  Education but the importance of  p r o je c t  

work in developing these types of  s k i l l s  and a t t i t u d e s  has 

also been studied by McCormick at  s i x th - fo r m  l e v e l .  In a 

paper explor ing the use of  p r o j e c t  work in s ix th - fo r m  

Chemistry,  he wrote:

Pro jec t  work could a s s is t  in making chemistry educa
t ion  more outward- looking and could give i t  an ex t ra  
dimension which the usual l abor a to ry  exerc ise  simply  
cannot do. . . .  I t  is a process which is hard to 
def in e ,  but i t  involves f o l lo w in g  up clues in the 
l i t e r a t u r e ,  debate,  judgements,  exper imental  design,  
success, the i l l u m i n a t i o n  which comes from f a i l u r e ,  
and the wisdom which comes from u n c e r t a i n t y .  The 
process is involved wi th doing something r a th e r  
than the proving of anyth ing .  (McCormick, 1974, p . 48)
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McCormick commended the p r o j e c t  approach as a means of  

teaching the re levance of chemistry in an i n s p i r i n g  way 

and f o r  the conf idence and c o -o p er a t i v e  s p i r i t  i t  generated  

among p u p i l s .  However, as f o r  increas ing p u p i l s '  mot iva

t i o n  and commitment to the s u b j e c t ,  McCormick was more 

s c e p t i c a l .  From discussions wi th pupi ls  who had undertaken  

i n d u s t r i a l  p r o j e c t s ,  he concluded t h a t  al though they had 

enjoyed the exper ience and apprec ia ted the cha l l e nge ,  

t h e i r  a t t i t u d e s  towards chemistry remained u n a f fe c t ed .

The par t  played by p r o j e c t  work in promoting socio-  

a t t i t u d i n a l  s k i l l s  was considered f u r t h e r  by Armstead 

( 1975 ,  1979) .  He agreed t h a t  the p r o j e c t  approach might  

reasonably be expected to c u l t i v a t e  in pupi ls  a g r e a te r  

sense of  involvement and i n t e r e s t  in the subject  but  

concerning i t s  mot iva t ing powers Armstead, l i k e  McCormick,  

held a more guarded view al though he did accept t h a t :

As f a r  as the student  is concerned,  p r o j e c t  work 
can increase mot ivat ion  towards the subject  
(p rov id ing  p r o j e c t  work is descr ibed in a p r o f es s 
ional  manner by the t e a c h e r ) .

(Armstead 1979, p. 571 - 2)

With t h i s  in mind, using the r e s u l t s  of his own survey and 

the recommendations l a i d  down by Dowdeswell and T r i c k e r  

( 1 9 7 0 ) ,  Armstead drew up a number of p r i n c i p l e s  which,  i f  

fo l l o w e d ,  might a s s is t  the teacher  in making p r o j e c t  work 

a more ' p r o f e s s i o n a l '  under tak ing.  The l i s t  included  

among others:

i .  Fu l l  discussion of the o b je c t i ve s  of  p r o j e c t  
work

i i .  Carefu l  cons idera t ion  of  the to p ic :  i t s  
re levance,  i t s  a p p l i c a t i o n s  e t c .

i i i .  Ser ious cons idera t ion  of  any p r a c t i c a l  work 
i nvolved:  f a c i l i t i e s ,  resources,  sa f e t y  
hazards e t c .
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I f  these gu ide l in es  were fol lowed by both s t a f f  and 

students ,  p r o j e c t  work could,  in Armstead's view,  encourage 

c r e a t i v e  thought ,  f r ee  expression and commitment, by 

prov id ing  a more ' r e a l '  (and,  perhaps,  more m ot iv a t i n g )  

s i t u a t i o n  f o r  s c i e n t i f i c  i n v e s t i g a t i o n .

Thus, to conclude t h i s  b r i e f  review of  the l i t e r a t u r e ,  

i t  is c l e a r  t h a t  a number of important  observat ions r e l a t 

ing to the a c q u i s i t i o n  of  s o c i o - a t t i t u d i n a l  s k i l l s  have 

been noted in pupi ls  undertaking p r o j e c t  work.

Horne's e a r ly  work (1943)  ind ica ted  the importance of  

independent work in promoting enthusiasm in pupi ls  and the  

suggest ion t h a t  i n t e r e s t ,  exci tement  and pleasure may be 

generated in pupi ls  as a consequence of adopt ing t h i s  type  

of approach to l earn ing received f u r t h e r  support  from 

Whitehead (1 9 4 7 ) ,  Rowe (1 95 9 ) ,  Newsom (1963)  and o t he rs .  

P r o je c t  work as a means of developing a more c o -o p e r a t i v e  

s p i r i t  among pupi ls  was recognised by McCormick (1974)  and 

Cowan (1969)  who also observed an increased de te rmina t ion  

and e f f o r t  among pupi ls  ca rry ing  out p r o j e c t s .  There were 

some rese rv a t io ns  about the mot ivat ing power of  p r o j e c t  

work and u n c e r ta in ty  about the degree of involvement and 

commitment i t  created (McCormick 1974; Armstead 1975, 1979) ,  

al though o ther  w r i t e r s  (Mason 1960, 1965; Hi les and Heywood 

1972; Small 1973) recognised these aspects of  pupi l  

p r o j e c t  work.
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5 . 6 . 1 .  R e s e a r c h  F i n d i n g s

In the cur ren t  study,  ana lys is  of  the responses made 

to i tem 1 2 (b ) ,  in Sect ion A of the qu es t ionna i re  (see 

Appendix I )  showed t h a t  over one t h i r d  (36.3%) of the  

science teachers using the p r o j e c t  approach saw the p u r s u i t  

of some form of  p r o j e c t  s t ra te g y  as a means of developing  

s o c i o - a t t i t u d i n a l  s k i l l s  in p u p i l s .  A s i m i l a r  weight ing  

of opinion was apparent in the data c o l l e c t e d  from the  

i n te rv iews  and d iscussions ,  and i t  was i n t e r e s t i n g  to f i n d  

t h a t  the percept ions of teachers employing d i f f e r e n t  types  

of p r o j e c t  work were also s i m i l a r ,  in t h a t  37.1% of those  

using ' r e p o r t - t y p e '  and 35.6% of  those using ' n o n - r e p o r t -  

t ype '  p ro je c t s  s p ec i f i e d  such s k i l l s  in t h i s  context  (see 

page 173, Table 5 . 5 . ) .

S ub s ta n t ia l  v a r i a t i o n  was however observed among the  

teachers of d i f f e r e n t  science sub jec ts .  The teachers of  

Biology and Physics lay g r e a te r  emphasis on t h i s  aspect of  

p r o j e c t  work: 44.3% and 44.4% r e s p e c t i v e l y  acknowledged the  

r o l e  of p r o j e c t  work in the development of  s o c i o - a t t i t u d i n a l  

s k i l l s .  By c o n t r a s t ,  less than one t h i r d  of the Chemistry  

teachers (30.6%) and less than one qu ar te r  of  the General  

Science respondents (22.5%) i d e n t i f i e d  such s k i l l s  in 

r e l a t i o n  to p r o j e c t  work.

Fur ther  analys is  of  the teachers '  responses revealed  

a range of  s o c i o - a t t i t u d i n a l  perspec t ives  a l though,  

g e n e r a l l y  speaking,  i t  seemed t h a t  the p r o j e c t  method was 

valued more e s p e c i a l l y  in terms of  the 'processes '  i t  

involved and the exper iences i t  provided r a t h e r  than the  

d i r e c t  l ea rn ing  outcomes i t  induced.  I t  was t h i s  t r a i n  of
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thought  t h a t  dominated the examples of s o c i o - a t t i t u d i n a l

s k i l l s  c i t ed  by the respondents.  The fo l lo w i ng  comments

i l l u s t r a t e  t h i s  po int  more c l e a r l y :

P ro je c t  work enables a pupi l  to apprec ia te  more 
f u l l y  the boundaries of  knowledge i . e .  what they  
l earn in c lass is not the end of the mat ter  but  
in many ways only the beginning.  I t  enables them 
to fo l lo w  t h e i r  own in t e r e s t s  and so develop a
sense of  enjoyment ___  To t h i s  end, i t  is a p i t y
t h a t  more class t ime cannot be a l l o c a t e d .

(300,  Biology)

In p r o j e c t  work pupi ls  develop a rea l  awareness 
and f i r s t - h a n d  exper ience of b i o l o g i c a l  m at e r i a l  
over a much longer per iod than in s t ruc tured  
biology lessons . . .  A chance to be autonomous and 
decidb t h e i r  own programme to achieve t h e i r  own 
chosen goal . . .  A b e t t e r  chance to ap prec i a te  the  
ae s t h e t ic  p leasure of the su b jec t .
(Personal  communication,  L e i c e s t e r s h i r e ,  December 1978)  

The above e x t r ac t s  suggest th a t  some teachers saw p r o j e c t  

work as a form of  en l igh tenment ,  as a means of  developing in 

pupi ls  those types of s k i l l s  and a t t i t u d e s  usua l l y  a t t r i b u t e d  

to the a f f e c t i v e  domain (Bloom 1956) .

The not ion of enl ightenment  was also ra ised in connect 

ion wi th the re levance of t r a d i t i o n a l  science courses f o r  

the average C.S.E.  cand ida te .  Commenting on the i n a p p r o p r i 

ateness of  some of the more formal  academic sy l l ab use s ,  one 

respondent argued in support of p r o j e c t  work from the  

f o l l o w i n g  s tandpo int :

P ro jec ts  at  l e a s t  provide the p o s s i b i l i t y  of  
pursuing some aspect of  the subject  which is 
r e le v a n t  to the pupi l  and thereby make the  
subject  a more rea l  one.

(105,  Chemistry)

and a l l i e d  wi th the views put forward by McCormick (1974)  a 

number of  teachers agreed t h a t  p r o j e c t  work, when prop er ly  

conducted,  al lowed pupi ls  the opportuni ty  to exper ience new 

and enr ich ing  aspects of science and le a rn in g ,  and t h a t  in 

t h i s  way i t  enabled subjects to be taught  in a more
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i n s p i r i n g  fa sh io n .  Thus, i t  was these q u a l i t a t i v e  

exper iences associated wi th the p r o je c t  approach t h a t  

teachers va lued.

In a d d i t i on  to a l e r t i n g  and developing p u p i l s '  aware

ness,  the use of  p r o j e c t  work was also commended f o r  the  

increased i n t e r e s t ,  enjoyment and enthusiasm i t  s t imu la ted  

in pupi ls  and, in agreement wi th the f in d in gs  of  Rowe ( 1 9 5 9 ) ,  

Newsom (1963)  and Armstead (1975,  1979) ,  a number of  

observat ions to t h i s  e f f e c t  were recorded.  By way of  

example one Biology tea ch er ,  repo r t ing  on his own exper ience  

of assigned p r o j e c t s ,  wrote:

Very many pupi ls  expressed how much they enjoyed  
the tasks set  . . .  I am not e n t i r e l y  convinced t h a t  
i t  adds to  b e t t e r  understanding however, but  
undoubtedly p u p i l s '  i n t e r e s t  is s t im u la te d .

(284,  Biology)

S i m i l a r  comments were made by respondents from o ther  

subject  areas too,  ' t o  provide more involvement ,  enjoyment  

and s t i m u l a t i o n '  (285 ,  Phy s ics ) ,  being a t y p i c a l  assessment  

of the value of  p r o j e c t  work in t h i s  respect .

Among the other  s o c i o - a t t i t u d i n a l  s k i l l s  to be named 

by the teachers was the development of a p u p i l ' s  own s e l f -  

concept by g iv ing  him/her  ' a sense of achievement and 

success'  ( 91 ,  B io l o g y ) .  P ro je c t  work as a means by which 

pupi ls  could gain conf idence in themselves and t h e i r  a b i l i t i e s  

was also i d e n t i f i e d  as a va luable  func t ion  of  the p r o j e c t  

s t r a t e g y .  These views are wel l  represented in the fo l l o w i n g  

e x t r a c t s  :

I b e l i e v e  p r o j e c t  work can have value in generat ing  
conf idence in a b i l i t y  to succeed in a student  who 
has not exper ienced much success in his school  
career  - t h i s  as a reason fo r  p r o j e c t  work q u i te  
apar t  from any value in the study of  s p e c i f i c  
su b je c ts .  (317,  Physics)
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Pupi ls  b e n e f i t  from having a c t u a l l y  done something 
on t h e i r  own; the i n d i v i d u a l i z e d  element gives  
conf idence to them.
(Personal  communication, L e i c e s t e r s h i r e ,  January 1979)

I n t e r e s t i n g l y ,  p r o j e c t  work as a means of  developing

conf idence in pupi ls  was thought  to be e s p e c i a l l y  important

f o r  g i r l s  in sc ience.  In t h i s  respect ,  one teacher

p a r t i c u l a r l y  concerned about both the u n d e r - r ep re se n ta t io n

and the under-achievement of g i r l s  in science commented.

G i r l s '  standards in Chemistry are very worry ing .
Rarely is a group of g i r l s  at  the top of  the c la ss .
G i r l s  o f ten  seem to recede in to  the background 
(not  n e c es sa r i l y  the p u p i l s '  f a u l t ) ,  seem to have 
less conf idence in t h e i r  a b i l i t y  than the boys.
Pro jec ts  would give them a chance to shine which 
might encourage them in other  areas.

(305,  Chemistry)

On a s i m i l a r  theme, i t  was suggested t h a t ,  when w e l l - d i r e c t e d .

Pro je c ts  help to overcome p a s s i v i t y  ( e s p e c i a l l y  in 
g i r l s )  . . .  Achievement is through t h e i r  own e f f o r t  
and t h i s  increases m o t i v a t i o n .
(Personal  communication,  L e i c e s t e r s h i r e ,  December 1978)

As wel l  as helping to generate conf idence in p u p i l s ,

p r o j e c t  work was also seen by some to play a useful  r o le  in

developing s e l f - d i s c i p l i n e  and encouraging pupi ls  to make a

g r e a t e r  e f f o r t  in t h e i r  work, and in support of  the f i n d i n gs

of Cowan (1969)  and Mi les and Heywood (1 9 7 2 ) ,  the f o l l o w i n g

observat ions were repor ted:

Pupi ls  learn  s e l f - d i s c i p l i n e  through p r o j e c t  work - 
or knowledge of t h e i r  lack of  s e l f - d i s c i p l i n e !

(226,  General  Science)

They are respons ib le  (wi th  guidance) to themselves,  
and t h e i r  success depends on t h e i r  own e f f o r t .

(355,  Physics)

Moreover,  in agreement wi th Armstead ( 1 97 5 ) ,  i t  was suggested 

t h a t :

A p r o j e c t  can give purpose and by so doing can 
improve a p u p i l s '  a t t i t u d e  to other  parts of the  
course.  (236,  Physics)
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Furthermore,  c lo s e ly  comparable wi th the e a r l i e r  observa

t ions  of Cowan ( 1 9 6 9 ) ,  one respondent repor ted a g r e a te r  

tendency f o r  pup i ls  in a p r o j e c t  s i t u a t i o n  to show ' l e ss  

c o n f r o n t a t i o n '  and to d i sp l ay  a ' l e ss  h o s t i l e ,  more 

amiable a t t i t u d e '  towards t h e i r  work (380,  General  Sc ie nce ) .

Thus, a review of  the more t y p i c a l  comments made by the  

science teachers  in d i ca tes  t h a t  a range of  s o c i o - a t t i t u d i n a l  

s k i l l s  may be associated wi th the use of  pupi l  p r o j e c t  work 

at  C.S.E.  l e v e l .  This view was the focus of  f u r t h e r  

i n v e s t i g a t i o n  in Sect ion C of the q u e s t io n n a i r e ,  items 1,

7 and 14 of which made spec ia l  re fe rence  to i n t e r e s t ,  s e l f -  

conf idence and s e l f - d i s c i p l i n e  as a t t r i b u t e s  t h a t  might be 

acquired by pup i ls  through p r o j e c t  work. The tea ch er s '  

response to these items as measured by t h e i r  l e v e l  of  

agreement wi th the th ree  separate statements about p r o j e c t  

work is summarised in Table 5 . 9 .  Again,  the analys is  is 

made on the basis of  the teachers '  use/non-use of the  

p r o j e c t  method at  the t ime of the enqu i ry .

Of the teachers using p r o j e c t  work wi th t h e i r  C .S .E .  

p u p i l s ,  almost h a l f  (49.7%) agreed t h a t  ' P r o j e c t  work 

increases p u p i l s '  i n t e r e s t  in the s u b j e c t ' .  39.7% of the  

respondents in t h i s  category were less c e r t a i n  of  the par t  

played by p r o j e c t  work in increas ing p u p i l s '  i n t e r e s t  

al though only s ix tee n  (10.0%) of the teachers a c t u a l l y  

disagreed wi th the s tatement .  This weight ing of  opinion  

was found to be un i fo rmly  he ld ,  i r r e s p e c t i v e  of the type  

of  p r o j e c t  work being implemented. In c o n t r a s t ,  the 'Non

users'  of  p r o j e c t  work showed marked scept ic ism;  49.5% 

expressed d e f i n i t e  u n c e r ta in ty  about the proposed 

r e l a t i o n s h i p  between p r o j e c t  work and pupi l  i n t e r e s t  and
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only 29.9% f e l t  able to support i t ,  a f i n d i n g  t h a t  was 

s t a t i s t i c a l l y  h igh ly  s i g n i f i c a n t  (p < 0 . 0 0 1 ) .

In response to i tem 7 on the q u e s t io n n a i r e ,  46.3% 

of the 'Users '  of  p r o j e c t  work agreed t h a t  ' P u p i l s  gain  

s e l f - c o n f i d e n c e  through p r o j e c t  work' and again the same 

pa t te rn  of  response was made regardless of  the type of  

p r o j e c t  work being employed. In the 'Non-user '  group,  

only 32.2% of the teachers agreed wi th the statement  and 

although the d i f f e r e n c e  in response between the two sets 

of teachers was not as marked as in the f i r s t  i tem,  the  

f i n d in g  was nonetheless s t a t i s t i c a l l y  s i g n i f i c a n t  (p < 0 . 0 5 ) .

I tem 14 of  the ques t ionna i re  prompted a much wider  

range of  responses from the 'Users'  and 'Non-users '  of  

p r o j e c t  work.  The 'Users '  tended in general  to support  

the not ion t h a t  'Pu p i ls  learn s e l f - d i s c i p l i n e  through  

p r o j e c t  work ' ;  44.4% of them agreed wi th the statement  as 

compared wi th only 17.6% of  the 'No n- u se rs ' .  Such a marked 

d i f f e r e n c e  in perspect ive between those teachers using and 

those not using the p r o j e c t  method was again h igh ly  

s i g n i f i c a n t  ( p < 0 . 0 0 1 ) .

Thus, those teachers undertaking p r o j e c t  work wi th  

C.S .E .  pup i l s  at  the t ime of the enquiry held f a r  more 

f avourab le  impressions of i t s  usefu lness,  and on the basis  

of in format ion  volunteered by these teachers in r e l a t i o n  

to the a c q u i s i t i o n  of  s k i l l s  and the development of  

a t t i t u d e s ,  i t  is c l e a r  t h a t  a v a r i e t y  of  a t t r i b u t e s  - which 

might c o l l e c t i v e l y  be def ined as s o c i o - a t t i t u d i n a l  s k i l l s  - 

were envisaged,  ranging from increased awareness, a p p r e c i a 

t i o n  and i n t e r e s t  in the subject  to improved s e l f - c o n f i d e n c e ,  

d i s c i p l i n e  and de te rm in a t io n .
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5 . 7 .  C o m b i n e d / R e l a t e d  S k i l l s

In Sect ion 5 . 3 . 1 . ,  c e r t a i n  issues were ra ise d  which 

i l l u s t r a t e d  the r e s t r i c t i v e  e f f e c t s  of  pupi l  l i t e r a c y  on 

achievement in p r o j e c t  work. Pupi ls  lacking language and 

l i t e r a c y  s k i l l s  were perceived by a number of  teachers  as 

seve r e l y  disadvantaged under the p r o j e c t  method of  l e a r n in g .  

Th e i r  i n a b i l i t y  to read and e x t r a c t  in fo rmat ion  e f f e c t i v e l y  

and to s t r u c t u r e  reports  competent ly had tended to r e s u l t  

in ' i n d i s c r i m i n a t e  copying from t e x t -b oo ks '  (075 ,  Physics)  

accompanied by l i t t l e  rea l  understanding.  Such percept ions  

appear v a l i d  and arguments accurate when one considers the  

r e p o r t - t y p e  p r o j e c t  in which ' the  pupi ls  c o l l e c t  in format ion  

from books, jo u r n a ls  and other  secondary sources and then 

w r i t e  an account in the form of a book le t ,  f o l d e r  or the  

l i k e '  (see Chapter  3 ) .  However, the opinion t h a t  some 

pup i ls  are handicapped in p r o j e c t  work because of  t h e i r  low 

l e v e l s  of l i t e r a c y  represents only one po in t  of  view.  

Commenting on t h i s  issue,  some of  the teachers  responding  

to the q u es t io n n a i r e  c l e a r l y  viewed the p r o j e c t  method 

somewhat d i f f e r e n t l y .

For example,  in response to item 12(b)  of  the qu es t io n 

na i r e  (see page 173, Table 5 . 5 . ) ,  15.6% of the teachers  

using the p r o j e c t  method indica ted  t h a t  more general  s k i l l s ,  

encapsu la t ing a combinat ion of r e l a t e d  a b i l i t i e s ,  were 

developed in pupi ls  as a r e s u l t  of under tak ing the p r o j e c t  

method of working.  Most of  the s k i l l s  i d e n t i f i e d  in t h i s  

context  r e l a t e d  to the improvement in p u p i l s '  powers of  

communicat ion,  in t h e i r  a b i l i t y  to handle language e f f e c t i v e l y  

and in t h e i r  use of both the w r i t t e n  and spoken word to
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express t h e i r  ideas acc ur a t e ly  and co nc is e l y .  Thus, r a t h er

than handicapping them, p r o j e c t  work was seen by some

teachers as p lay ing a useful  pa r t  in developing p u p i l s '

understanding and use of  Engl ish by prov id ing  extended

op por tun i ty  f o r  read ing ,  conversing and r e p o r t i n g .

These two c o n f l i c t i n g  viewpoints should not however

be regarded as dichotomous, represent ing  two opposing views,

since to some ex ten t  both e x i s t  s imul taneously  given the

vary ing cond i t ions under which p r o j e c t  work is undertaken

and the va ry ing degrees of  support and guidance a v a i l a b l e

to the pup i ls  involved.

Several  respondents,  f o r  instance ,  in t e r p r e t e d  p r o j e c t

work as a search f o r  in format ion  invo lv ing  the use of  a

l i b r a r y  and a l l  i t s  associated procedures:

They have to use a l i b r a r y  and books to f in d  
i n fo r m a t i o n .  (097,  Biology)

. . .  an a b i l i t y  j u s t  to go to the l i b r a r y  and 
look up in fo rmat ion  is of  va lue .

(305,  Chemistry)

P ro je c t  work is also useful  in teaching c h i ld re n  
the procedures of refe rence  in a l i b r a r y .

(452,  Biology)

These teachers th e r e f o r e  saw value in the s t r a i g h t  read ing /  

r epo r t ing  type of p r o j e c t  e x e r c i s e ,  seeing i t  as making a 

p o s i t i v e  c o n t r i b u t i o n  to the a c q u i s i t i o n  of l i t e r a c y  s k i l l s .

In a d d i t i o n ,  a few teachers commented on the d e s i r a b i l 

i t y  of  l i a i s o n  wi th ex t e r na l  agencies.  For example:

In p r o j e c t  work there  are of ten  chances f o r  t i e - u p s
wi th loca l  indus try  __  I t  can a l low s t a f f  and pupi ls
to work in co -o p er a t io n .

(200,  Chemistry)

' W r i t in g  l e t t e r s  to f i r m s / o r g a n i s a t i o n s  f o r  in fo r m a t io n '  

(006 ,  Bio logy )  and ar ranging v i s i t s  and in te r v i e w s  were also  

considered to be va luab le  extensions of the p r o j e c t  method
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by prov id ing o p p o r t u n i t i e s  f o r  reading,  w r i t i n g ,  convers ing,  

recording and r e p o r t i n g .  A l l  of  these a c t i v i t i e s ,  i f  

c a r e f u l l y  supervised,  were thought to a s s is t  in the  

development of  communication s k i l l s ,  both l i t e r a r y  and 

1 i n g u i s t i c , in p u p i1s .

P ro je c t  work as a means of  developing communication 

s k i l l s  in pup i ls  was inv es t ig a te d  f u r t h e r  in Sect ion C of  

the q u e s t io n n a i r e ,  i tem 6 of which assessed the l ev e l  of  

agreement wi th  the statement 'Communication s k i l l s  are  

developed through p r o j e c t  work ' .  The te ach er s '  response 

to t h i s  i tem is summarised in Table 5 . 1 0 . ,  o v e r l e a f .

The r e s u l t s  show t h a t  of  those teachers using the  

p r o j e c t  method wi th C.S.E.  p u p i l s ,  50.0% agreed wi th t h i s  

statement ,  j u s t  over one t h i r d  (36.3%) were un cer ta in  and 

only 12.5% of  the respondents in the group disagreed wi th  

i t .  No s i g n i f i c a n t  d i f f e r e n c e s  between the responses of  

the 'Users '  and those of the 'Non-users'  were found 

al though among the 'Non-user '  group of  teachers the l e ve l  

of agreement wi th the statement was s l i g h t l y  lower (42.5%)  

and the l e v e ls  of u n c e r ta in ty  and disagreement were 

s l i g h t l y  h igher  (38.5% and 16.9% r e s p e c t i v e l y ) .  I t  was 

however i n t e r e s t i n g  to f in d  th a t  in the 'User '  ca tegory ,  

those teachers using p r o j e c t  work of a ' n o n - r e p o r t i n g '  

type in d i ca te d  a g r e a te r  degree of  support  f o r  the  

development of  communication s k i l l s  through p r o j e c t  work 

than those using a ' r e p o r t - t y p e '  p r o j e c t  approach.

(54.4% of  those using a ' n o n - r e p o r t in g '  type of  approach 

agreed wi th the statement  compared to only 44.3% of  those  

using r e p o r t in g  e x e r c i s e s . )  Thus, i t  seems reasonable to
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conclude t h a t  p r o j e c t  work which involves 'g a th er ing

in format ion  through exper imentat ion and/or  o b s e r v a t i o n ' ,

supported on occasions by ma te r ia l  from the l i t e r a t u r e

(see Chapter  3 ) ,  and present ing i t  in the form of  a simple

research paper may be a va luable  s t ra tegy  f o r  developing a

p u p i l ' s  s k i l l s  in communication.

The importance of  p r o j e c t  work in t h i s  respect  was

acknowledged not only through the ques t ionnai res  but also

during the course of the i n te r v ie w s ,  a r i s i n g  from the

discussion of  the p resenta t ion  of m at e r ia l  f o r  assessment.

One teacher  of  Biology put forward the f o l l o w i n g  case:

Pro jec ts  can demonstrate communication s k i l l s  __
The manner and type of  p resenta t ion is important ;  
p r o j e c ts  should make good use of  d i f f e r e n t  forms 
to i l l u s t r a t e  a p o in t .  For ins tance ,  the  
a p pr op r i a te  use of ch ar ts ,  graphs,  histograms,  
t a b l e s ,  e t c .  to make the work i n t e l l i g i b l e ,  to 
communicate d i f f e r e n t  points to the reader  are 
v a l i d  points to look f o r  in assessment.
(Personal  communication,  L e i c e s t e r s h i r e ,  January 1979)

S i m i l a r l y ,  a Chie f  Examiner f o r  C.S.E.  science^^^ remarked:

I d e a l l y ,  p ro j ec t s  should provide evidence of these  
types of communication s k i l l s  . . .  This is what the 
Examiner should be looking fo r
(Personal  communication, Northamptonshire,  November 1978) 

In t h i s  co n te x t ,  communication s k i l l s  can be seen to involve  

a combinat ion of  r e la t e d  a b i l i t i e s .  F i r s t l y ,  the pupi ls  

need to f i n d  out how and where to seek in fo rm a t io n .

Secondly,  having es tab l i shed  the source of t h e i r  m a t e r i a l ,  

they must s e l e c t  th a t  which is r e le v a n t  to t h e i r  purpose 

and record i t .  T h i r d l y ,  they have to s t r u c t u r e  t h e i r  mate r 

i a l  and devise the means of present ing i t  in a comprehensive,  

l o g ic a l  f a s h io n .  Hence, viewed in t h i s  l i g h t ,  communication 

s k i l l s  as evidenced by the c le a r  and coherent  p resenta t ion  

of in fo rmat ion  would seem to be an important  considerat ion  

in the assessment of  p r o j e c t  work at  C.S.E.  l e v e l .  However,
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the leading quest ion as to whether p r o j e c t  work a c t u a l l y  

encourages pupi ls  to take care over the p res ent a t ion  of  

work in t h i s  way is possibly  more f r a u g h t .

I t  is c l e a r  th a t  f o r  some pupi ls  p r o j e c t  work comes 

as a form of  l i g h t  r e l i e f  from the r ig o ur  of  more orthodox  

science lessons.  For these p u p i l s ,  the appeal of  the pro

j e c t  approach l i e s  in the unique op por tun i ty  i t  provides  

f o r  a r t i s t i c  expression,  the product ion of an e la b o ra te  

re po r t  composed of  nea t ly  mounted p i c t u r e s ,  c a r e f u l l y  

s t e n c i l l e d  t i t l e  pages and p e r f e c t l y  reproduced diagrams 

being seen as the rea l  chal l enge .  In t h i s  sense, p r o j e c t  

work can provide an i n c e n t i v e ,  encouraging pupi ls  to take  

g r e a t e r  ca re .  But i f ,  on the other  hand, ' p r e s e n t a t i o n '  of  

a p r o j e c t  stands f o r  more than j u s t  i t s  v is ua l  appearance;  

i f ,  as suggested e a r l i e r ,  i t  r e fe r s  to other  aspects such 

as the c l e a r  fo rmula t ion of ideas,  the s t r u c t u r i n g  of  

arguments and the development of a concise,  lo g ic a l  

framework,  then the ro le  of  p r o j e c t  work in promoting such 

s k i l l s  is more ques t ionable .

These d i f f e r e n t  i n t e r p r e t a t i o n s  of the term ' p r e s e n t 

a t ion  of work'  are r e f l e c t e d  to some ex ten t  in the te acher s '  

r e p l i e s  to i tem 10, Sect ion C of the q u e s t io n n a i r e ,  which 

examined the l eve l  of agreement wi th the statement  

' P r o j e c t  work ensures pupi ls  take care over the p r es en ta t io n  

of  t h e i r  work'  (see Table 5 . 1 0 ) .

Analys is  of the response to t h i s  i tem showed t h a t  

only 29.1% of  the teachers agreed wi th the statement  w h i l s t  

41.6% in d ic a t ed  c le a r  disagreement wi th i t .  Although no 

s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  were found between 

the responses of  teachers using the d i f f e r e n t  types of
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p r o j e c t  work and those not using the p r o j e c t  approach,  the

respondents in the l a t t e r  ca tegory,  as expected,  were

s l i g h t l y  less favourable  in t h e i r  appra isa l  of  t h i s  aspect

of  p r o j e c t  work,  w h i l s t  those teachers using p r o j e c t  work

at  the t ime of  the enquiry viewed i t  in a ma rg in a l l y  more

p o s i t i v e  l i g h t .  This was e s p e c i a l l y  t r u e  of  those teachers

implementing a r e p o r t - t y p e  s t r a t e g y ,  44.3% of whom agreed

t h a t  p r o j e c t  work was a means of ensur ing t h a t  pupi ls  took

care over the p resenta t ion  of  t h e i r  work.

On the quest ion of  p res en ta t ion  of work,  i t  was

suggested t h a t :

Some pupi ls  ( g i r l s ,  perhaps,  more than boys) j u s t  
l i k e  present ing m a t e r i a l .
(Personal  communication,  L e i c e s t e r s h i r e ,  January 1979)  

and, in agreement wi th e a r l i e r  r e p o r t s ,  i t  was observed 

t h a t  :

. . .  g i r l s  t a c k le  p ro j ec t s  more thoroughly than boys.  
The best  are produced by the able g i r l s  and the  
worst  by the less able boys. Perhaps,  t h i s  is 
because the p r o jec ts  in t h i s  course (Human Biology  
Mode 111) are mainly c o l l a t i o n  and r e p o r t in g  with  
some i n t e r p r e t a t i o n  of  survey data r a t h e r  than d i r e c t  
p r a c t i c a l  work. (157,  Biology)

Thus, thoroughness and care in the p re se nta t ion  of

work would seem to be t r a i t s  more associated wi th g i r l s  and

p r o j e c t  work than boys, and again there  emerges the

suggest ion t h a t  g i r l s  are b e t t e r  able to cope wi th the

' w r i t i n g  up' element of  p r o j e c t  work r a t h e r  than the

p r a c t i c a l ,  i n v e s t i g a t i v e  aspects in which they lack

conf idence (see Chapter 4,  Sect ion 4 . 3 . 2 .  and Sect ion 5 .6 .1

of  t h i s  c h a p t e r ) .

Consider ing t h i s  quest ion f u r t h e r ,  i t  a lso seems t h a t

some teachers regarded the product ion of a p r o j e c t  r e p o r t ,

n e a t ly  set  out and p a in s ta k in g l y  undertaken as a worthy

2 2 7



achievement f o r  those pupi ls  who may not be s u f f i c i e n t l y

sc ie n c e - o r ie n t e d  to gain much b e n e f i t  from exposure to  the

aims and pra c t ic e s  of a more t r a d i t i o n a l  science course.

From a d d i t i o n a l  comments taken from the ques t ion na i re s  and

i n t e r v i e w s ,  i t  is c l e a r  t h a t  some respondents f e l t  t h a t

p r o j e c t  work involv ing  the complet ion of  a w r i t t e n  r ep o r t

encouraged pu p i l s ,  e s p e c i a l l y  g i r l s ,  to be indus t r ious  and

t h a t  d i l i g e n c e  of th is  kind should be rewarded.  In support

of  t h i s  l i n e  of reasoning,  one teacher  of Chemistry put

forward the fo l lo w i ng  argument:

I would very much l i k e  p r o j e c t  work to be included  
f o r m a l l y  in our sy l l abus .  The fo ur th  years come 
here qu i t e  keen and i t  is a way of keeping the  
i n t e r e s t  going.  I t  seems, perhaps e s p e c i a l l y  in 
Chemistry,  th a t  there  are pup i ls  of  low a b i l i t y  
(concerning the theory)  but who are hardworkers  
( the  ’ s l o g g e r s ' ) .  Sure ly ,  a C .S .E .  should be 
c a t e r in g  f o r  the 'more w i l l i n g  than b r i g h t '  group 
a l s o .  (305 ,  Chemistry)

Scr u t in y  of the 1980 E .M.R.E.B.  sy l labuses f o r  the four  

main science subjects does not however reveal  any o f f i c i a l  

support  f o r  t h i s  point  of view,  al though numerous r e f e r e n 

ces to l i t e r a r y  and communication s k i l l s  are found in the  

l i s t i n g s  of the aims and o b je c t i v e s  of the C .S .E .  courses.  

Fur ther  ana lys is  of the weight ing given to these types of  

s k i l l s  (as measured by the maximum percentage marks a t t a i n 

able  in each subject  area)  in d i ca tes  th a t  l i t e r a c y  and 

communication s k i l l s  are awarded g r e a t e s t  emphasis in 

Biology and le a s t  in Chemistry,  and t h a t  l i n g u i s t i c  s k i l l s  

r ece ive  l i t t l e  a t t e n t i o n  except in General  Science which 

provides f a c i l i t y  fo r  oral  assessment.  Never the less ,  the  

importance of  reading,  recording and r ep o r t in g  is made c l e a r ,  

al though i t  should perhaps be st ressed t h a t  the c l a r i t y ,  

accuracy,  relevance and coherence of  the m a te r ia l  being
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presented car ry  probably the g r e a te s t  m e r i t .  C l e a r l y ,  i t  

could be argued t h a t  the p r es en ta t io n  of  work according to 

these c r i t e r i a  cannot be divorced from a high standard of  

neatness and some degree of  d i l i g e n c e ,  but even i f  t h i s  is 

so there  s t i l l  remains no formal  acknowledgement of the  

importance of  these c h a r a c t e r i s t i c s  in the o f f i c i a l  C .S.E.  

documents.

In summarising the issues presented here,  a number of  

important  points  a r is e  concerning the r o le  of p r o j e c t  work 

in the development of  those more general  s k i l l s  which would 

seem, on d iscuss ion ,  to combine a range of  associated  

a b i l i t i e s .

I t  has been suggested,  f o r  ins tance ,  t h a t  p r o j e c t  work 

r a t h e r  than impai r ing the achievement of pupi ls  in the  

lower bands of  l i t e r a c y  may instead enhance t h e i r  per form

ance by encouraging them to seek in format ion  through a 

v a r i e t y  of  channels and to convey t h a t  in format ion  in a 

v a r i e t y  of  forms.  Furthermore,  i t  has been argued t h a t  by 

a l lowing pupi ls  to read around t h e i r  top ics  and to gather  

m a te r i a l  from a number of d i f f e r e n t  sources,  they are more 

able to extend t h e i r  vocabulary, to l earn the s u b t l e ty  of  

language and, perhaps,  to acqui re  the means of  expressing  

themselves more accur a te ly  and economica l l y .  In a d d i t i o n ,  

from some of  the respondents'  comments, i t  would seem t h a t  

p r o j e c t  work - whether undertaken in the school l a b o r a to r y ,  

the l i b r a r y  or in co -operat ion  wi th ou ts ide o rgan isa t ions  - 

prompts pup i ls  to v e r b a l i s e  t h e i r  exper iences ,  to discuss  

t h e i r  ideas and to fo rmula te  t h e i r  arguments in a mature,  

meaningful  way.
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C l e a r l y ,  i f  p r o j ec t  work can fu nc t ion  along these  

l i n e s ,  i t  fo l lows  t h a t  by pursuing such a s t ra te g y  pupi ls  

are not only able to acqui re  the technique of good commun

i c a t i o n  but can also (as a d i r e c t  r e s u l t  of  improving t h e i r  

language s k i l l s )  undergo some personal  growth in conf idence  

and c o g n i t i v e  a b i l i t y .  Indeed,  the r e l a t i v e l y  high l e ve l  

of support  among the respondents f o r  p r o j e c t  work as a means 

of developing communication s k i l l s  gives a d d i t i o n a l  weight  

to these arguments.  L i t t l e  support  has however been found 

f o r  the suggest ion t h a t  exposure to m a t e r i a l ,  presented in 

a v a r i e t y  of  forms,  encourages pupi ls  to give more thought  

to the p res ent a t io n  of  t h e i r  own work al though many respon

dents ( e s p e c i a l l y  those implementing a ' r e p o r t - t y p e '  p r o j e c t  

approach) have recognised t h a t  c e r t a i n  pupi ls  take a g rea t  

deal  of  care over the p resenta t ion  of  t h e i r  p r o j e c t s .

Thus, al though the framework f o r  p r o j e c t  work set  out  

above may be a t t r a c t i v e ,  a review of the evidence as a 

whole suggests t h a t  pupi l  development in these areas may be 

very l i m i t e d .  Progress must undoubtedly be hampered to  

some ex ten t  by the condi t ions  opera t ing inside  the schools.  

For example,  unfavourable s t a f f / p u p i l  r a t i o s ,  r e s t r i c t i v e  

t i m e t a b l i n g  procedures and lack of  t u t o r i a l  per iods can a l l  

adverse ly  a f f e c t  the a c q u i s i t i o n  of  s k i l l s  by pupi ls  but ,  

c le a r ly ,  under such condi t ions,  the damage must be g r e a te s t  

in those s k i l l  areas (such as communication) which by 

d e f i n i t i o n  ne ces s i t a te  a high degree of t e a c h e r / p u p i l  

i n t e r a c t i o n .
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5 . 8 .  The  A b i l i t y  o f  P u p i l s  t o  B e n e f i t  f r o m  P r o j e c t  Work

Any quest ion t h a t  touches upon the subject  of  e q u a l i t y  

of educa t iona l  oppor tuni ty  s t i r s  up f e e l i n g s  of  concern 

among those involved in educa t ion .  From t h e i r  p r a c t i c a l  

da y - to -day  exper ience ,  teachers in p a r t i c u l a r  are s e n s i t i v e  

to the issue of f a i r  p lay ,  being more aware than most of the  

inadequacies of themselves and t h e i r  s i t u a t i o n s .  However,  

al though the research f in d i n gs  are confused and c o n t r a d i c 

t o r y ,  the r e  has been widespread acceptance among the  

t h e o r i s t s  t h a t  educat ional  a t ta inment  is l a r g e l y  independent  

of the type of school ing a c h i l d  rece ives  compared to the  

overwhelming in f luence  of  o ther  f a c t o r s  such as the home 

environment (Douglas,  1964; Coleman, 1966; Plowden H.M.S.O.  

1967; Ber ns te i n ,  1970) ,  the genet ic  endowment (Jensen 1969)  

and the economic and p o l i t i c a l  s t r u c t u r e  of  soc ie ty  and the  

mutual re inforcement  of class su b -c u l t u r e  and soc ia l  class  

biases and expec ta t ions  (Bowles and G i n t i s ,  1976; Halsey,  

et  a l . 1980) .  Large scale studies have been agreed th a t  

improvement in the q u a l i t y  of  educat ion cannot make everyone 

equal i . e .  i t  cannot compensate t o t a l l y  f o r  those 'o th e r  

f a c t o r s '  which undoubtedly in f lu en ce  p u p i l s '  a b i l i t y  to 

p r o f i t  from the educat ional  o p p o r t u n i t i e s  open to them.

U n f o r t u n a t e ly ,  the p i c t u r e  is perhaps not as c l e a r - c u t  

as some w r i t e r s  would seem to imply.  The debate about the 

importance of  schools as an educa t iona l  fo rce  cont inues  

and some of  the negat ive  impressions created by e a r l i e r  

re search are once again coming in to  the discussions.

There has,  f o r  instance ,  been some suggest ion from work 

c a r r i e d  out in B r i t a i n  and the Uni ted States  t h a t  school
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e f f e c t s  may be somewhat g r e a te r  in subjects  such as math

ematics and science where most of the teaching occurs at  

school (Coleman, 1975; Brimer e t  a l . ,  1977) .  In a d d i t i o n ,  

a more recent  l o n g i t u d i n a l  study c a r r i e d  out by Rut te r  

et  a l . ( 1 9 7 9 ) ,  which has in v e s t i g a te d  in d e t a i l  the  

importance of  secondary schools and t h e i r  e f f e c t s  on 

c h i l d r e n ,  has asserted th a t  schools ^  have an impact on 

p u p i l s '  development and the o v e r a l l  standards of a t ta in m e nt .  

From the f i n d i n gs  i t  has been suggested t h a t  school  

d i f f e r e n c e s  are not j u s t  a r e f l e c t i o n  of  in take  pa t te rns  

and t h a t  much of  the e f f e c t s  of  secondary schools are l inked  

with t h e i r  funct ion  as socia l  o r g a n is a t i o n s .  R e g r e t t a b ly ,  

the Rut te r  study omit ted to consider  the curr i cu lum,  the  

d e t a i l s  of  subject  teaching or the p a r t i c u l a r  s t y le s  of  

management w i t h in  the schools.  Since teaching is the  

c e n t r a l  f e a t u r e  of schools,  d i f f e r e n t i a t i n g  them from other  

types of  i n s t i t u t i o n ,  an ana lys is  of how classroom teaching  

r e l a t e s  to the other  f a c t o rs  which pupi ls  br ing to school  

with them would c l e a r l y  have been u s e fu l .

Given the ex ten t  and importance of  research in to  the  

e f f e c t s  of  school ing on pupi l  achievement and the confusion  

over what 'o th e r  f a c t o r s '  a c t u a l l y  in f lu en ce  pupi l  a t t a i n 

ment,  i t  seems both su rp r i s in g  and un for tuna te  t h a t  very  

l i t t l e  work appears to have been undertaken to i n v e s t i g a t e  

more s p e c i f i c a l l y  the ways in which the character ist i cs  pupi ls  

br ing wi th them in to  the classroom may i n t e r a c t  wi th the  

school p o l i c i e s  and p r ac t ic e s  to produce d i f f e r e n t i a l  

outcomes. Perhaps what is most su rp r i s in g  is t h a t  many 

i n f l u e n t i a l  s tudies seem to have assumed t h a t  the e f f e c t  

of  teaching method is constant  f o r  a l l  types of p u p i l s .
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Hence, in the current  i n v e s t i g a t i o n  of  p r o j e c t  work as a 

t e a c h i n g / l e a r n i n g  s t ra teg y  i t  seemed imperat i ve  t h a t  some 

re fe rence  should be made to those pupi l  c h a r a c t e r i s t i c s  

which might s i g n i f i c a n t l y  a f f e c t  the way in which pupi ls  

respond to t h i s  type of approach and thus in f l ue nce  the  

b e n e f i t s  t h a t  could be gained from i t .  In view of the  

l a r g e l y  independent nature of p r o j e c t  work and the degree  

of personal  r e s p o n s i b i l i t y  and forward planning i t  f r e q u e n t l y  

r eq u i r e d ,  pupi l  a b i l i t y  stood out as an e s p e c i a l l y  r e le v a n t  

c h a r a c t e r i s t i c  to t h i s  enqu i ry .  For these reasons,  i tem 

13 was included in Sect ion A of  the q u e s t io n n a i r e .  The two 

par ts  of  t h i s  item sought to examine the importance of  

pup i l  a b i l i t y  in r e l a t i o n  to the b e n e f i c i a l  outcomes t h a t  

could be gained from the p r o j e c t  approach as perceived by 

those teachers a c t u a l l y  using the p r o j e c t  s t r a t e g y .  As 

might be expected,  the item prompted a high l ev e l  of  

response,  the re s u l t s  of which are summarised in Tables  

5.11a and b , o v e r l e a f .

In response to the f i r s t  pa r t  of  t h i s  i tem,  the major 

i t y  of  respondents (72.5%) in d ica ted  t h a t  in t h e i r  view the  

b e n e f i t s  to be der ived from p r o j e c t  work did vary according  

to the a b i l i t y  l eve l  of the pupi l  (see Table 10a) .  Only 

6.9% of the teachers responded to the c o n t r a r y .  These 

teachers  (e leven in a l l )  did not consider  the a b i l i t y  of  

the pupi l  to be a s i g n i f i c a n t  f a c t o r  in determining the  

b e n e f i t s  to be gained from the p r o j e c t  approach.  Because 

of the wide ly  d i f f e r i n g  forms of p r o j e c t  work being 

implemented by the respondents at  the t ime of the enqui ry  

( e . g .  the 'Repor t '  t ype,  the 'D iscovery '  t yp e ,  the  

'Combinat ion'  t y p e ) ,  i t  was envisaged t h a t  the teachers
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might perceive  the r e l a t i v e  b e n e f i t s  of  the p r o j e c t  method 

in d i f f e r e n t  ways according to t h e i r  own personal  e x p e r i 

ences of i t .  S u r p r i s i n g l y ,  very l i t t l e  d i f f e r e n c e  was 

found between the perspec t ives  of  those using the ' r e p o r t -  

t ype '  p r o j e c t  work and those using the 'no n - re po r t  t y p e ' .

There was, however, a l l - r o u n d  uneasiness about g iv ing  j u s t  

one of  the th ree  responses provided under i tem 13 (a ) ;  some 

respondents f e l t  t h a t  a s in g l e  response was too c a te g o r ic a l  

and possibly  mis lead ing .  Consequent ly,  al though in the  

l arge  m a j o r i t y  of  cases the i tem was completed s a t i s f a c t o r i l y ,  

a d d i t i o n a l  comments expounding t h e i r  views were f r e q u e n t l y  

i nc luded.  These comments to ge t her  wi th data c o l l e c te d  

under i tem 13(b)  of the qu es t io n na i r e  proved va luab le  in 

prov id ing  f u r t h e r  in s ig h t  in to  the teach ers '  perspec t ives  

of the usefulness of  p r o j e c t  work f o r  d i f f e r e n t  types of  

pu p i1.

Under i tem 13(b) those teachers who had indica ted  

prev i ou s ly  t h a t  the b e n e f i t s  to be der ived from p r o j e c t  

work did vary according to the a b i l i t y  l eve l  of  the pupi l  

were asked to spec i fy  which leve l  gained most b e n e f i t .  Of 

the 116 respondents to whom t h is  i tem a p p l ie d ,  74 (63.8%)  

i n d ica ted  t h a t  pupi ls  of  above average a b i l i t y  bene f i t ed  

most from a p r o j e c t  work s t r a t e g y .  This represented  

46.3% of  the t o t a l  number of  teachers sampled (see Table  

5 . 1 1 b . ) .  Again,  very l i t t l e  d i f f e r e n c e  was found between 

the impressions of those teachers using the ' r e p o r t - t y p e '  

approach and those using the 'n o n - re p o r t  t y p e ' .

I t  was suggested t h a t  pupi ls  of  above average a b i l i t y  

gained most b e n e f i t  from p r o j e c t  work because they were,  

in g e ne ra l ,  b e t t e r  equipped to take advantage of  the freedom
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to explore  new avenues of  en qu i ry ,  b e t t e r  able to plan  

work wel l  in advance and to  s e l e c t  those pathways r e l e v a n t  

to t h e i r  study,  and more s k i l l e d  at  reasoning,  deduct ion  

and s t r u c t u r i n g  arguments.  A l l  these a b i l i t i e s ,  i t  was 

argued,  were c l e a r l y  conducive to the product ion of wor th 

wh i le  p r o j e c t s .  Thus, i f  pupi ls  possessed these s k i l l s  

p r i o r  to the commencement of a p r o j e c t  they had a g r e a t e r  

chance of achieving something of  mer i t  at  the end of  i t .

In accordance wi th t h i s  l i n e  of  reasoning,  p r o j e c t  work 

f o r  the average and below average pupi l  was seen to 

produce less favourable  outcomes as r e f l e c t e d  in the  

f o l l o w i n g  comments:

P ro je c t  work can e a s i l y  j u s t  become f o r  these ( the  
less ab le)  a mechanical  performing of  ideas 
suggested by o the rs .  (274 ,  Chemistry)

I t  seems th a t  the demands of  a 'proper  p r o j e c t '  
are incompat ib le  wi th the mental a b i l i t i e s  of the  
average C.S.E.  p u p i l .

(182,  Chemistry)

On the other  hand, some respondents recognised the value of

p r o j e c t  work f o r  the less able pu p i l :

I have p a r t i c u l a r l y  been impressed by the under
standing achieved by pupi ls  of less than average 
a b i l i t y  and the enthusiasm t h a t  was generated by 
the p r o j e c t  work. (220 ,  Engineering Science)

Low a b i l i t y ,  below average pupi ls  f i n d  p r o j e c t  work 
d i f f i c u l t  but t h i s  doesn ' t  make i t  any less  
v a lu a b le .  (005 ,  Chemistry)

and i t  was st ressed t h a t .

The less able c h i l d  can use p r o j e c t  work e f f e c t i v e l y  
to h i s / h e r  own leve l  of  a b i l i t y  . . .  Although p r o j e c t  
work is d i f f i c u l t  to s t a r t  w i t h ,  i t  can progress at  
the in d i v i d u a l  c h i l d ' s  own pace so t h a t  in a mixed 
a b i l i t y  class the slow lea rners  are not always l e f t  
behind.  (381 , Biology)

B a s i c a l l y ,  the s t rength  of  p r o j e c t  work is t h a t  i t  
mot ivates  low a b i l i t y  C .S .E .  p u p i l s .

(106 ,  Chemistry)
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In c o n t r a s t ,  however, a number of teachers were c l e a r l y

r e l u c t a n t  to ge ne r a l i s e  about p u p i l s '  p ro j ec ts  and the

b e n e f i t s  to be accrued from them. The fo l l o w i n g  comments

a p t l y  i l l u s t r a t e  the spread of  opinion on t h i s  t o p i c :

There appears to be an enormous v a r i a t i o n  in the  
a b i l i t y  of  pupi ls  to b e n e f i t  from p r o j e c t  work.
The ac tua l  value der ived by pup i ls  from p r o j e c t  
work is more r e l a t e d  to mot iva t ion  than a b i l i t y .

(263,  Chemistry)

There is an enormous d i f f e r e n c e  between intended  
be n e f i t s  and ac tua l  b e n e f i t s ,  e s p e c i a l l y  wi th a l l  
the f a c t o r s  in p r o j e c t  work.  With the sy l labuses  
and assessment as i t  i s ,  I do not f e e l  my pupi ls  
get the b e n e f i t  they could i f  I could s t r u c t u r e  the  
work to t h e i r  exact  needs re - a b i l i t y  e t c . ,  and i f  
the re  was t ime f o r  more guidance.

(329,  Biology)

Thus, a review of  the comments made in response to i tem 13 

of the ques t ion na i re  h i g h l i g h t s  some degree of  c i r c u l a r i t y  

to the teach ers '  pe rs pe c t iv es ,  and in d i ca tes  t h a t  the  

r e l a t i o n s h i p  between pupi l  a b i l i t y  and e f f e c t i v e  p r o j e c t  

work is complex, being compl icated f u r t h e r  by the important  

f a c t o r  of  m ot iv a t i o n .  Figure 5 ( i )  is an at tempt  to  

i l l u s t r a t e  some of the complex i t i es  of  the s i t u a t i o n  as 

perceived by the respondents.
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FI GURE 5 ( i )

A DIAGRAMMATIC REPRESENTATION OF THE POSSIBLE RELATIONSHIP 
B E T W E E N '■pU'prL“ A T I L l T Y T W D " " E r F E C T I V E  PR'(TJECT WORK

EFFEC IVE
PROJECT

WORK ! Guidance 
Superv is ion  

Tr a in ing  
Prepara t ion

Pupi l  a b i l i t y

).Pupil  mot ivat ion.
BENEFICIAL
-^OUTCOMES

Pupi l  i n t e r e s t  
______ t

Out of  t h i s  complex network,  th re e  separate  arguments emerge

i . Some mainta in  t h a t  i f ,  a t  the o u t s e t ,  pu p i l s  
possess c e r t a i n  a b i l i t i e s  they are more l i k e l y  
to produce e f f e c t i v e  p r o j e c t  work.  P r o j e c t  
work t h a t  is e f f e c t i v e ,  by d e f i n i t i o n ,  improves 
p u p i l s '  a b i l i t y  in c e r t a i n  s k i l l s  and heightens  
t h e i r  i n t e r e s t  and m ot iv a t io n  in the s u b j e c t .
In t h i s  way, more able p u p i l s ,  by possessing  
ap pr o p r i a te  s k i l l s  at  the s t a r t ,  have an 
i n i t i a l  advantage over the less ab le ,  an 
advantage t h a t  stands them in b e t t e r  stead to  
achieve g r e a t e r  b e n e f i t s  from the p r o j e c t  approach

i i .  Others asser t  t h a t  pupi l  i n t e r e s t  in the su b jec t
is more r e l e v a n t  than pupi l  a b i l i t y .  I f  pu p i l s
have an i n i t i a l  i n t e r e s t  in the t o p i c ,  they are  
more l i k e l y  to be mot ivated and to put g r e a t e r  
e f f o r t  in to  t h e i r  p r o j e c t  work.  By making an 
increased e f f o r t ,  these pup i ls  stand a g r e a t e r  
chance of  producing some useful  p r o j e c t s  and 
ac qu i r in g  worthwhi le  s k i l l s .  In t h i s  way, pup i l s  
who are genuine ly  i n t e r e s t e d  gain g r e a t e r  b e n e f i t  
from p r o j e c t  work.

i i i .  In c o n t r a s t ,  o thers s t ress  t h a t  i f  p r o j e c t  work
is p rop er ly  conducted,  i f  pupi l s  are given c l e a r
g u id e l i n e s  and provided wi th adequate p r e p a r a t i o n  
and t r a i n i n g  beforehand,  then the p r o j e c t  
s t r a t e g y  is va lua b le  in promoting the a c q u i s i t i o n  
and development of  c e r t a i n  s k i l l s  and a t t r i b u t e s  
in a l l  pupi l s  regard less  of  t h e i r  a b i l i t y  l e v e l .  
From t h i s  p e r s p e c t iv e ,  p r o j e c t  work can g ive  
every pupi l  some sense of  success; i t  can awaken 
i n t e r e s t  and m o t i v a t i o n ,  and thereby be of  
b e n e f i t  to a l l  types of  p u p i l .
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Hence, from these th ree sets of arguments,  i t  can be seen 

t h a t  any eva l ua t io n  of the 'cause and e f f e c t '  of  successful  

p r o j e c t  work i n e v i t a b l y  involves complex l ines  of  reasoning.  

Whether p ro je c t s  requ i re  a high l ev e l  of  a b i l i t y ,  i n t e r e s t  

and mot iv a t io n  on the par t  of  the pupi l  or whether they  

generate  these a t t r i b u t e s  probably represents ,  as one 

respondents coined,  "a ' ch icken -and-egg ' type s i t u a t i o n "

(433,  Chemis t ry ) .  However, al though i t  may not be possib le  

to untangle  f u l l y  the r e l a t i o n s h i p  between p r o j e c t  work and 

pupi l  v a r ia b le s  such as a b i l i t y ,  i n t e r e s t  and m o t iv a t io n ,  

the r e  seems l i t t l e  doubt t h a t  the presence of these v a r ia b le s  

combined wi th c a r e f u l l y  organised,  wel l -managed p r o j e c t  work 

meets wi th the g r ea tes t  degree of success.

So f a r  in the discussion of  the be ne f i t s  to be gained  

from a p r o j e c t  approach, the focus has been on the a c q u i s i 

t i o n  of s p e c i f i c  s k i l l s  and the development of more favourab le  

a t t i t u d e s  towards science and le a rn in g .  However, a few 

teachers f e l t  i t  necessary to e l ab o ra te  on what they saw 

as t h i s  r a t h e r  r e s t r i c t e d  view of  the b e ne f i t s  of  p r o j e c t  

work.  Developing some of the arguments ra ised e a r l i e r  (see  

Sect ion 5 . 7 . ,  Combined/Related S k i l l s ) ,  these respondents  

commented on the value of p r o j e c t  work as an assessment  

to o l  f o r  those less a b l e / l e s s  sc ie n ce -o r i en te d  pupi ls  who 

may not have achieved any measure of  success under the more 

convent iona l  examinat ion methods. The comments which fo l l o w  

a p t l y  i l l u s t r a t e  t h i s  po int  of  view:

The p r o j e c t  enables pupi ls  of  average and less than 
average a b i l i t y  to produce work which can l i f t  t h e i r  
f i n a l  grade i f  they are w i l l i n g  to work at  i t .
This may not be possible  f o r  them in any o ther  way 
( s ince  they may have d i f f i c u l t y  wi th examinat ions)

(228,  Biology)
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General Science tends to be chosen by the less able  
c h i l d r e n ,  and a Mode I I I  type sy l labus inc lud ing  
top ic  work seems to give them at  l e a s t  something 
immediate to be assessed r a t h e r  than the idea of  an 
exam, some t ime in the f u t u r e .

(242,  General Science)

Thus, i t  can be seen t h a t  some teachers extended t h e i r  i n t e r  

p r e t a t i o n  of the ' b e n e f i t s  of  p r o j e c t  work'  to inc lude the  

e x t r i n s i c  reward of examinat ion success and c e r t i f i c a t i o n  

i t  o f fe re d  to pupi ls  who may not be among the b r i g h t e s t  and 

who may not perform wel l  in the more formal  examinat ion  

s i t u a t i o n s  but who are prepared to work hard during the term 

to produce a p r o j e c t  worthy of  assessment. The a t t i t u d e  

with which pupi ls  approach t h e i r  p r o j e c t  work is the  

subject  of  the next se c t i on .

5 . 9 .  The A t t i t u d e s  of Pupi ls  of  Varying A b i l i t y  towards

P ro je c t  Work

In the previous sect ion c e r t a i n  quest ions were posed 

concerning the importance of pupi l  att i tude in determining  

the b e ne f i t s  to be gained from p r o j e c t  work by pupi ls  

studying science at  C.S .E .  l e v e l .  Much of the d iscuss ion ,  

al though i n t e r e s t i n g ,  was l a r g e ly  su b j e c t iv e  being based on 

ad hoc comments and observat ions volunteered by the respon

dents in a v a r i e t y  of contexts .  Any at tempt  to q u a n t i f y  

pupi l  a t t i t u d e  in t h i s  way must c l e a r l y  be open to c r i t i c i s m  

because of the ambigui ty and inconsistency in the teach ers '  

own d e f i n i t i o n s  of the term ' a t t i t u d e ' .  For t h i s  reason,  

a more c a r e f u l l y  s t ruc ture d  framework fo r  discussion was 

set  up under i tem 10, Sect ion A of the q u e s t io n n a i r e .  Here,  

th re e  simple ca tegor ies  of pupi l  a t t i t u d e  were de f ined using 

c l e a r  examples in each case of the pupi ls'  general  approach
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to p r o j e c t  work.  The d e f i n i t i o n s  went as fo l l o w s :

D e f i n i t e l y Pupi ls  are keen to begin t h e i r
e n th u s i a s t i c  : p r o j e c t s ,  they work w e l l ,  enjoy

the e n t e r p r is e  and are not  
e a s i l y  d i s t r a c t e d .  The i r  p r o j e c t  
work tends to exceed the  
sp e c i f i e d  requirements of  the  
course.

I n d i f f e r e n t : Pupi ls  are detached in t h e i r
approach; they accept p r o j e c t  work 
as par t  of  the course but tend to  
f u l f i l  only the basic requ irements .  
They d isp lay  no rea l  enthusiasm or  
i n t e r e s t .

D e f i n i t e l y Pupi ls  show obvious r e lu c t an ce  to
u n e n t h u s i a s t i c : undertake the p r o j e c t  work.  They

show no i n t e r e s t ,  are e a s i l y  
d i s t r a c t e d  and tend to waste a l o t  
of t ime.  Pupi ls  o f ten  need to be 
ca jo led  in to  f u l f i l l i n g  even the  
most basic requirements of  the  
course.

Using these th ree  d e f i n i t i o n s  as a basis f o r  t h e i r  

judgements,  the teachers were asked to ra te  the a t t i t u d e  

of pupi ls  of  (a )  average a b i l i t y ,  (b)  above average a b i l i t y ,  

and (c)  below average a b i l i t y  towards p r o j e c t  work.  The 

r e s u l t s  are summarised in Table 5 .12 and Figure 5( i i ) ,p p .244/s.

The m a j o r i t y  of teachers (73.1%) rated pup i ls  of  above 

average a b i l i t y  as ' d e f i n i t e l y  e n t h u s i a s t i c ' towards p r o j e c t  

work and, in support of e a r l i e r  f i n d i n g s ,  i t  was again 

acknowledged t h a t  such enthusiasm was most probably a t t r i b u 

t a b l e  to the f a c t  t h a t  b r i g h t e r  pupi ls  - being in possession 

of the ap pro pr ia te  s k i l l s  - had the a b i l i t y  to t r e a t  p r o j e c t  

m at e r ia l  in a more organised manner and thus gain more 

b e n e f i t  from i t .  Furthermore,  by achieving a g r e a t e r  sense 

of success through p r o j e c t  work, i t  was suggested t h a t  the  

r e s u l t a n t  feedback f o r  these pupi ls  would provide them with  

a d d i t i o n a l  in c e n t i v e  and enthusiasm f o r  the work in hand.
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This hypothesis is p a r t i c u l a r l y  i n t e r e s t i n g  when 

viewed a longside the f in d ings  f o r  the other  two a b i l i t y  

l e v e l s .  Pupi ls  of average a b i l i t y  were ra ted as ' d e f i n i t e l y  

e n t h u s i a s t i c '  by only 21.3% of the respondents,  the m a j o r i t y  

of them in cont ras t  regarding these pupi ls  as l a r g e l y  

' i n d i f f e r e n t  ' to the p r o j e c t  approach.  Ten teachers  (6.3%)  

saw them as ' d e f i n i t e l y  e n t h u s i a s t i c ' .

Pupi ls  of  below average a b i l i t y  were perceived as 

holding s t i l l  less favourab le  a t t i t u d e s  towards p r o j e c t  

work. 43.1% of the respondents ind ica ted  t h a t  in t h e i r  

opinion the less able pupi ls  were g e n e r a l l y  ' i n d i f f e r e n t ' 

and 40.6% rated them as ' d e f i n i t e l y  u n e n t h u s i a s t i c ' about  

p r o j e c t  work.  I t  appeared t h a t  t h i s  negat ive  a t t i t u d e  was 

g e n e r a l l y  mani fest  in the p u p i l s '  obvious r e l uc ta n ce  to  

work,  t h e i r  lack of i n t e r e s t ,  t h e i r  t ime-was t ing  and t h e i r  

i n a b i l i t y  to concent ra te .

For c l a r i t y ,  the r e l a t i v e  r a t in g s  awarded by the  

teachers to pupi ls  in the three  a b i l i t y  l e v e ls  are repres en

ted d iagrammat ica l l y  in Figure 5 ( i i ) .

From these bar ch ar ts ,  i t  is c l e a r  t h a t  the teachers  

saw t h e i r  more able C.S.E.  pupi ls  as g e n e r a l l y  e n t h u s i a s t i c  

in t h e i r  approach to p r o j e c t  work. I t  was agreed t h a t  these  

pupi ls  were usua l l y  keen to begin t h e i r  p r o j e c t s ,  worked 

with commitment and thoroughness and, on the whole,  

appeared to enjoy the e x e r c i s e .  In c o n t r a s t ,  f o r  the  

reasons set  out above, less able pupi ls  ( those of  below 

average a b i l i t y )  were perceived as un en th u s i as t i c  p r o j e c t  

workers .

These f in d in gs  are in good agreement wi th e a r l i e r  

studies  r e l a t i n g  to pu p i l s '  a t t i t u d e s  towards l e a rn in g  and

2 4 3



m 0 T A T A
> O T A TA T A
O OT m CXD

X  L. KT O
< Q) r~ CN KT
^  >

<
r~ CN KT CN X

—
m

en 111
o o L U

3 z CO
L U Z co

h - o _ l
O O CL
LU co CO CL
—) LU '—' 3
O en. o CL 0 T A T A
en L U vO <D> m en T A T A T A
a . Ll_ — Li_ <0 rO X

CO O O L X
co II 0 CN X X CN KT
Q O > - >- >
en CD C 1 - <
c Z Z r~- O N" X
3 L U —i KT O
O 3
h- ixC O en

(X L U <
>- o en
1— 3 I I .

. —J 1—
OsJ O

en L U
<c —î

L O CD §
LU Z CL 0 T A VI T A
_ l n CD X X T A TA
CD L i_ _  0 KT TT
< en O 0 ^ O KT O
1— < m (U N"

> >
CO <

L i_ cr en m CN r~
O L U X X

C O
CO 3
_J -
Ol L U
3 X
CL 1—
ü _ > -

O en
u

co o
LU L U U 4 -

O > i n

3 - f - 0
1— L U L U ( / )

O Q 0 m

H- en 3 3

l— L U H- i n X

< CL 3 4 -

t— X C m
LU co h - +- 0 0
X < < C C in
h - 0 3 c •o

—J 4 - o 0
>- C >- X L.

CL 0 in 0
3 0 L. 0 0 3
CL 4 - 0 4 - en U)

c
C C L 0

0
T3 4 - X 4 -

0 C 0 4 - O
Q Q O Z

2 4 4



ü_
o

co
ÜJ
Q
3
t—

»— X
1 - o
< 3

LU 1—
X CJ
h - LU

—5
1— O
3 X
O X
CD
< co

Q
Z X
o <

3
— z O

H-
X

LD o > -
1—

LU X
CL LU 3
3 X
CD o CD

< <
U_ LU

h - CD
Z

CD
Z > “

X
1— c
< >
Xh- X
co o
3
—i co
3 3

X
h— 3
X X
<
X
CJ

Q_3
CL

u

u

4-
U)

4- 0
(/)
0 0)

3
l/> X
3 4-
X C
4- 0
C C
0 3

>»
4-
C >-
0

0 l_ 0
4- 0 4-

M-
C 4 - C

"O 4 -
0 c 0
Q — Q

n m

u
o 4- 
>  (D 

»  (0 
+ -  • “

(/) 3 

C

^  w

0 0 0
0 CD CD CD
> 0 0 O 0
O L. l_ 1_
X 0 0 0 0
< > > CD >

< C <

0

■o
c

V  u
0  V) > 0
+- (/) 0 3 O) X 
0  4-

^  § 
C
3

CD —

CL —

2 4 5



sc ience .  Cronbach and Snow (1969)  have, f o r  ins tance ,  

concluded t h a t  i n s t r u c t i o n a l  t rea tments  which place more 

r e s p o n s i b i l i t y  on the student  f o r  o rgan is ing  work are  

responded to p o s i t i v e l y  by the more able students whi le  

less able students tend to be unable to fu nc t io n  in such 

a r e l a t i v e l y  u n r e s t r i c t i v e  way. Observat ions made by Reid 

and Booth (1970,  1971) during the 1968 - 71 t r i a l s  of  

i n d i v i d u a l  l ea rn ing  in N u f f i e l d  Biology courses showed a 

s i m i l a r  p a t t e r n .  In t h e i r  study,  comparison of  the a t t i t 

udes held by pupi ls  in convent ional  and exper imenta l  classes  

showed t h a t  less able pupi ls  working i n d i v i d u a l l y  developed 

a marked and increas ing d i s l i k e  of  both the sub jec t  and the  

t each ing s t r a t e g y .

I t  can be seen then t h a t  the discussion of  pupi l  

a t t i t u d e  in r e l a t i o n  to pupi l  a b i l i t y  is e s p e c i a l l y  i n t e r e s t  

ing,  wide -rang ing in i t s  i n t e r p r e t a t i o n s  and i m p l i c a t i o n s .  

The i n i t i a l  ana lys is  of teachers '  r a t i n g s  impl ies  a c le a r  

l i n k  between pupi l  a b i l i t y  and a t t i t u d e  to p r o j e c t  work,  

the l i n k  between the two va r ia b l e s  being r e f l e c t e d  in the  

over t  tendency f o r  b r i g h t e r  pupi ls  to be assoc ia ted with  

more favou rab le  a t t i t u d e s  and f o r  the not so b r i g h t  to be 

assoc ia ted  wi th less favourable  ones. However, i f  the  

views expressed on the ques t ionna i re  and dur ing the i n t e r 

views are taken into c o ns id er a t io n ,  i t  seems l i k e l y  th a t  

the as so c ia t i on  between a b i l i t y  and a t t i t u d e  -  which is 

wi thout  doubt i n t e r e s t i n g  in a genera l i sed  contex t  - may 

be misleading i f  appl ied to in d i v i d u a l  p u p i l s .  Furthermore,  

i t  should perhaps also be emphasised t h a t  th e r e  is no 

evidence to support any causal connect ion between the two
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v a r ia b l e s  since al though the data might seem to imply th a t  

high a b i l i t y  leads to g re a te r  enthusiasm f o r  p r o j e c t  work,  

i t  is also possible  th a t  g r e a t e r  enthusiasm is the cause 

of (or  at  l e a s t  precedes) a high a b i l i t y  r a t i n g .

Conversely,  a b i l i t y  and a t t i t u d e s  may result from a complex 

i n t e r a c t i o n  of  v a r i a b l e s .

Wi th  these thoughts in mind, i t  is c l e a r l y  important  

t h a t  the f i n d in g s  should be i n t e r p r e t e d  wi th ca re .  I t  is 

hoped th a t  the comments and observat ions c i t e d  in the  

fo l lo w i ng  pages w i l l  help the reader  gain a more balanced 

view of the d i f f e r i n g  pers pec t iv es .

Several  p a r t i c i p a n t s  in the research study were 

obviously r e l u c t a n t  to support what they saw as 'sweeping 

g e n e r a l i s a t i o n s '  made by many of  t h e i r  co l leagues on the  

quest ion of  pupi l  a t t i t u d e  vis  a v is  a b i l i t y .  These 

respondents were unable to accept t h a t  pupi l  a t t i t u d e  could 

be d i r e c t l y  r e l a t e d  to pupi l  a b i l i t y ,  being of  the opinion  

t h a t  :

Pupi ls  have a range of a t t i t u d e s  whatever t h e i r  
a b i l i t y  (or  at  l ea s t  t h a t  is my exper ience )

(265,  Biology)

and t h a t .

Pupi ls  are i n d iv id u a ls  and w h i l s t  a h igher  p e rc en t 
age of the less able may be less e n t h u s i a s t i c ,  i t  
is an o v e r - s i m p l i f i c a t i o n  to bracket  pup i ls  to ge ther  
in a b i l i t y  groupings when assessing t h e i r  enthusiasm.

(200,  Chemistry)

Furthermore,  in agreement wi th e a r l i e r  repor ts  (see Sect ions

5 . 6 . 1 .  and 5 . 7 . )  o ther  respondents observed t h a t :

The a t t i t u d e  of  pupi ls  to p r o j e c t  work is o f ten  b e t t e r  
among g i r l s  than boys . . .  o f ten  i t  is un re la t ed  to  
a b i l i t y  l e v e l .  (036 ,  General  Science)
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G i r l s ,  even of below average a b i l i t y ,  on the  
whole tend to be more e a s i l y  mot ivated in to  
working f o r  t h e i r  p ro jec ts  than boys, and 
t h e i r  standard of  p resen ta t ion  is g e n e r a l l y  
much h ig he r .  (040,  General  Science)

In a d d i t i o n ,  one tea ch er ,  c r i t i c a l  of  the ques t ion na i re

i tem,  argued:

The quest ions d o n ' t  r e a l l y  a l low f o r  the v a r i a t i o n  
in groups from year  to year .  I b e l i e v e  t h a t  the  
a b i l i t y  of  the pupi l  is not r e l a t e d  to t h e i r  enthus
iasm f o r  p r o j e c t s .  Very able pupi ls  may have l i t t l e
i n t e r e s t  whi le  the l e a s t  able may have a l o t   
Group a t t i t u d e  also plays an important  pa r t  in the  
p u p i l s '  a t t i t u d e  to p r o j e c t  work.

(421,  General  Science)

Without  doubt these comments and observa t ions  make a 

va luab le  c o n t r i b u t i o n  to our undertanding of  the v a r i a b i l i t y  

of p u p i l ' s  a t t i t u d e s  towards p r o j e c t  work.  Many of the  

views expressed are perhaps e s p e c i a l l y  important  because 

they are comparable to and rece ive  support  from a number 

of e a r l i e r  research studies in r e l a t e d  areas.

By way of  i l l u s t r a t i o n ,  Rowe (1959)  as Head of a 

secondary modern school (which,  at  t h a t  t ime ,  was implement

ing a progressive  and l i b e r a l  approach to educat ing 'average  

p u p i l s )  has reported th a t  ' the  average c h i l d  has an 

amazing s tore  of energy and a b i l i t y  commonly dammed o f f  

from his school l i f e , b u t  capable of being channel led into  

i t  wi th q u i t e  as tonish ing and un be l i evab le  e f f e c t  upon his  

growth as a person'  ( p . 17) .  S i m i l a r l y ,  Cowan (1969)  has 

noted s i g n i f i c a n t l y  improved a t t i t u d e s  and behaviours  

among secondary modern boys undertaking p r o j e c t  work in 

h i s t o r y ,  w h i l s t  Kaye and Rogers (1968)  in e x t o l l i n g  the  

v i r t u e s  of group p r o j e c t  work, have denied the need f o r  

constant  superv is ion  of pupi ls  and i t s  assoc ia ted system 

of rewards and punishment.  In t h e i r  t h e s i s ,  they r e j e c t
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the notion t h a t  pupi ls  only learn when forced to do so by 

f e a r ,  t r i c k e r y  or c a j o l e r y  but mainta in  t h a t ,  given the  

op po r t u n i t y ,  'everybody wants to know more' ( p . 7 . ) .

From these above named sources,  the r e  emerges t h e r e 

fo re  the suggestion t h a t  under the r i g h t  co n d i t io n s ,  

favourab le  a t t i t u d e s  towards school work can be appreciable  

in pupi ls  of  average a b i l i t y  and below but t h a t  p r o j e c t  

work as a means of promoting such a t t i t u d e s  has not been 

f u l l y  e f f e c t i v e  since the m a jo r i t y  of  less able pupi ls  are 

s t i l l  seen as ge ne r a l l y  i n d i f f e r e n t  or un en thu s ia s t i c  in 

the p r o j e c t  s i t u a t i o n .  However, the i n d i c a t i o n  by some 

(10.6%) of the teachers in t h i s  study t h a t  pup i ls  in the  

lower a b i l i t y  bracket  are able to generate  and susta in  

enthusiasm f o r  p r o j e c t  work would seem to imply ,  as 

suggested e a r l i e r ,  t h a t  any r e l a t i o n s h i p  which may e x i s t  

between the v a r i a b l e s ,  a b i l i t y  and a t t i t u d e ,  is confounded 

by a complex of ' o the r  f a c t o r s ' .  Thus, the o v e r a l l  p i c tu r e  

is probably f a r  less simple than the q u a n t i t a t i v e  data  

i n i t i a l l y  suggest .  Moreover,  in accept ing t h i s  l i n e  of  

reasoning,  i t  would seem t h a t  in order  to solve the  

enigma l i n k i n g  pupi l  a b i l i t y  and a t t i t u d e  and to answer 

the quest ion 'what makes pupi ls  e n t h u s i a s t i c  about p r o j e c t  

wo rk ' ,  these other  f a c t o rs  must be an important  l i n e  of  

i n v e s t i g a t i o n .

In the discussion of pupi l  a t ta inment  (see Sect ion 5 . 8 . )  

re fe rence  was made to a number of  i n f l u e n t i a l  s tudies  

emphasising the importance of  ex te r n a l  f a c t o r s  such as the  

home environment ,  the genet ic  endowment, the economic and 

p o l i t i c a l  s t r u c tu r e  of  socie ty  and the d i f f e r e n t i a l  ex pec t 

a t ions  and biases associated wi th c lass subcu l tu res .
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However, a review of some of  the l e s s - w e l l  pub l i c ised  

l i t e r a t u r e  concerned more d i r e c t l y  wi th p u p i l s '  a t t i t u d e  

to lea rn ing suggests t h a t  a number of a d d i t i o n a l  f acto rs  

may be s i g n i f i c a n t .

F i r s t l y ,  at  the c u r r i c u l a r  l e v e l ,  the aims and 

ob jec t ive s  of p ro jec t  work c l e a r l y  need to be considered  

as an important  f a c to r  in determining the success value  

of the p r o j e c t  method and i t s  appeal to p u p i l s .  From 

e a r l i e r  s t ud i es ,  i t  has become ev iden t  t h a t  goals must be 

set which are r e a l i s t i c  and appropr ia te  f o r  pupi ls  at  each 

a b i l i t y  l e v e l .  Rowe (195.9) has st ressed the s ig n i f i c a n c e  

of s e t t in g  apposi te t a rg e t s  f o r  pupi ls  and has indica ted  

th a t  the whole ethos of the school should be shaped and 

in te gra t ed  to provide the kinds of  meaninful  experiences  

pupi ls  need. Heal ings (1963)  has also emphasised the 

importance of developing a w e l l - c o - o r d i n a t e d  curr iculum.  

Using the th eor ies  of Inhe lder  and Piaget  as his basis ,  

he examined from f i r s t  p r i n c i p l e s  the working of  science  

problems by ch i ldren  in a normal school s e t t i n g  and has 

concluded :

I t  is possible t h a t  the loss of  i n t e r e s t  which is of ten  
observed amongst t h i r d  year  pupi ls  r e s u l t s  not only 
from an increase in the mathematical  and t h e o r e t i c a l  
content  of  the course,  but also from the abruptness 
of the t r a n s i t i o n  from a concrete to a formal  
approach.  (Hea l ings ,  1963, p . 206)

Both Rowe and Heal ings focussed t h e i r  discussion on the

'average'  secondary p u p i l ,  but Jones (1970)  has reached

s i m i l a r  conclusions wi th respect  to the use of  p ro je c t

work at  a more advanced, vocat ional  l ev e l  (see Sect ion 5 . 1 . )

The Schools Counci l ,  r ep or t ing  on Mode I I I  examinations

(1976,  B u l l e t i n  34) has also placed emphasis on the develop-
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ment of  courses,  custom-made f o r  p a r t i c u l a r  groups of  

pu p i ls  and has acknowledged p u p i l s '  f a vourab le  reac t ions  

to we l l -d e s ig n e d ,  r e le v a n t  sy l labuses in terms of  improve

ment in both t h e i r  behavioura l  and academic a c t i v i t i e s .  

Indeed,  f l e x i b i l i t y  in the development of  courses t a i l o r -  

made to the needs, a b i l i t i e s  and i n t e r e s t s  of  pupi ls  has 

been seen as one of  the c h i e f  advantages of  the Mode I I I  

system of examining.  At o ther  l e v e l s ,  too ,  the r e l a t i o n 

ship between the course content  ( i n  terms of  i t s  o b j e c t i v e s ,  

t e a c h i n g / 1 earning s t r a t e g i e s  and assessment procedures)  and 

the p u p i l s '  a t t i t u d e s  has been we 11-documented (see f o r  

example,  Davis 1978, Deere in Macintosh 1978, Armstead 

1975,  Sutton et  a l . 1974, Small 1973, T isher  e t  a l . 1972) .

The important  f e a t u r e  to emerge from a l l  of  these studies  

has been the reco gn i t ion  t h a t  c u r r i c u l a r  f a c t o r s  are 

undoubtedly i n f l u e n t i a l  in determining p u p i l s '  approach 

to t h e i r  work,  t h e i r  enthusiasm or re luc tance  as the case 

may be.

Secondly,  at  a s o c i o - a t t i t u d i n a l  l e v e l ,  a number of  

studies  have indica ted  the importance of  good socia l  

r e l a t i o n s  between s t a f f  and pupi ls  in promoting favourable  

a t t i t u d e s  towards l e a rn in g .  For example,  an American study 

(Ryans in Biddle  and El lena 1964) i n v e s t i g a t i n g  the 

r e l a t i o n s h i p  between teacher  behaviour  and observed pupi l  

behaviour  has provided evidence to  in d ic a t e  t h a t  in the  

elementary school product ive  pupi l  behaviour  is r e la t e d  

to teacher  c h a r a c t e r i s t i c s  such as understanding.  S i m i l a r l y ,  

a study of 5th and 6th Grade pupi ls  c a r r i e d  out by Sears 

(1963)  has demonstrated t h a t  the opinion of teachers and 

peers can ex er t  a strong in te rp er so na l  in f luence  on the
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achievement and psychological  development of  the less able  

p u p i l s .  Sears has found t h a t  f o r  less able p u p i l s ,  t h e i r  

own se l f - e s te e m  is associated s i g n i f i c a n t l y  wi th the warmth 

wi th  which they are regarded by t h e i r  t eacher  and peers^^^.  

P r e v i o u s l y ,  Rowe (1959)  had also recognised the importance  

of warmth and cons is ten t  encouragement in n u r t u r in g  s e l f -  

conf idence in p u p i l s .  In a d d i t i o n ,  a se r ies  of  observat ions  

of  the behaviour  of 5th Grade teachers  and pupi ls  c a r r i e d  

out by Perkins (1964) has provided f u r t h e r  data to suggest  

t h a t  l i s t e n i n g / h e l p i n g  behaviour  on the pa r t  of  the teacher  

is important  in f a c i l i t a t i n g  l e a r n i n g .  Moreover,  Perkins  

has shown t h a t  pupi ls  who can be classed as ' a c h i e v e rs '  

engage in s i g n i f i c a n t l y  more soc ia l  work wi th peers than 

underachievers who tend to withdraw more f r e q u e n t l y  from 

l e a rn in g  a c t i v i t i e s .  More s p e c i f i c a l l y  in r e l a t i o n  to the  

use of p r o j e c t  work in Chemistry,  Browning (1967)  has 

suggested t h a t  the p r o j e c t  s t ra te g y  by encouraging more 

discussion between pupi ls  and s t a f f  gives added st imulus  

to the subjec t  and thereby makes i t  more i n t e r e s t i n g  f o r  

both pu p i ls  and t h e i r  t eachers .

Thus, a number of studies have recognised the import 

ance of  p u p i 1/ te a c h e r  and p u p i l / p u p i l  i n t e r a c t i o n  in the  

development of f avourable  a t t i t u d e s  towards l ea rn ing ,and  

f o r  these reasons many have advocated the adopt ion of  

t each ing s t r a t e g i e s  which maximize o p p o r t u n i t i e s  f o r  

c o n s t r u c t i v e  socia l  r e l a t i o n s ,  the under ly ing  assumption 

being t h a t  good personal  r e l a t i o n s  bu i ld  up s e l f - c o n f i d e n c e  

in p u p i ls  which,  in t u r n ,  enable them to assume an 

a p p r o p r ia t e  leve l  of  r e s p o n s i b i l i t y  f o r  t h e i r  work,  and 

to enjoy i t .
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At a t h i r d  l e v e l ,  a range of  studies  have indica ted  

t h a t  manager ial  and o r g a n is a t i o n a l  aspects of school /  

co l lege  l i f e  may be i n f l u e n t i a l  in s t im u la t i n g  or s tunt ing  

p u p i l s '  i n t e r e s t  in and enthusiasm f o r  d i f f e r e n t  types of  

science lessons.  Kaye and Rogers (1968)  have suggested 

t h a t  problems wi th p r o jec ts  do not a r i s e  from unfavourable  

pupi l  a t t i t u d e s  as popu la r ly  supposed but are the r e s u l t  

of poor o rg an isa t ion  and management.

S i m i l a r l y ,  Small (1973)  has i d e n t i f i e d  the a d m in is t r a 

t i o n  of  p ro je c t s  and the a v a i l a b i l i t y  of  resources as 

important  f a c to rs  in determining the amount of t ime and 

e f f o r t  spent on p r o j e c t  work by s tudents .

Armstead (1975)  too has recognised t h a t  inadequate  

prov is ion  of  resources and f a c i l i t i e s  can lead to i l l - f e e l i n g  

and f r u s t r a t i o n  in both pupi ls  and s t a f f .

On a s l i g h t l y  d i f f e r e n t  theme, the more recent  

i n v e s t i g a t i o n  by Rut ter  et  a l . (1979)  has provided data to  

suggest t h a t  pupi l  outcomes wi th respect  to behaviour and 

a t ta inment  tend to be b e t t e r  in schools which provide  

pleasant  working condi t ions al though from the ana lys is  i t  

has been concluded t h a t  the main source of v a r i a t i o n  

between schools in t h e i r  e f f e c t s  on c h i ld r en  does not 

l i e  in physical  f a c t o rs  such as b u i ld in g s  and resources  

but in t h e i r  func t i on in g  as a so c ia l  o r g a n is a t io n .  FurUier-  

more, in keeping wi th the r e s u l t s  of  e a r l i e r  studies (see  

Clegg and Megson 1968, and Bennett  1976) ,  Ru t ter  has 

suggested t h a t  w e l l - p r e p a r e d ,  we l l - c on du cte d ,  c la ss -  

o r i e n t a t e d  lessons,  which ensure t h a t  pupi ls  are engaged 

in produc t ive  a c t i v i t i e s ,  lead to b e t t e r  behaviour  in p u p i l s .  

Conversely ,  lessons in which the teacher  f a i l s  to provide
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a good model in terms of  t im e- k e e p in g ,  cont ro l  and a p p l i 

ca t ion  br ing about more unfavourable  behavioura l  outcomes 

in pu p i l s .

Hence, in the f i n a l  ana ly s is  of  pupi l  a t t i t u d e  in 

r e l a t i o n  to a b i l i t y ,  i t  would appear t h a t  al though the  

b r i g h t e r ,  more able pupi ls  tend to be viewed as g e n er a l l y  

more e n t h u s ia s t i c  about p r o j e c t  work than the less ab le ,  

the assoc ia t ion  between a b i l i t y  and a t t i t u d e  - being based 

on very genera l i sed observat ions - must c l e a r l y  be i n t e r 

preted wi th caut ion since ther e  seems l i t t l e  doubt th a t  a 

number of  a d d i t io n a l  f a c to rs  can in f l ue nc e  p u p i l s '  a t t i t u d e ,  

i r r e s p e c t i v e  of  t h e i r  a b i l i t y  l e v e l .  The set  aims and 

o b je c t i ve s  of  the work in hand are c e r t a i n l y  important ;  

when they are w e l l - d e f i n e d  and r e l e v a n t  to the needs of  the  

p u p i l s ,  more favourable  a t t i t u d e s  are l i k e l y  to r e s u l t .

Good working r e l a t i o n s  would also seem to be important ,  

s t a f f / p u p i l  i n t e r a c t i o n  being a s i g n i f i c a n t  f a c t o r  in 

promoting pupi l  enjoyment and enthusiasm f o r  p r o j e c t  work,  

and there  is a strong i n d i c a t i o n  too t h a t  good classroom 

p r a c t i c e  backed by p leasant  working cond i t ions  can 

c o n t r ib u te  to the improvement of p u p i l s '  a t t i t u d e s  towards 

l ea rn ing  and sc ience.
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NOTES

1. 'Sc ience '  here r e f e r s  to a s in g le  science subject ;  

to ensure anonymity f o r  the respondent ,  the subject  has 

not been named.

2.  This issue was ra ised in a d iscussion of the value  

of the 'Science in Soc ie ty '  p r o j e c t  at  a conference  

organised by the Associa t ion f o r  Science Education at

the Centre f o r  Science Educat ion,  Chelsea Co l l ege ,  London,  

November 1978.

3.  The l i n k  between teacher  expe c ta t ion  and pupi l  

achievement has been wel l  documented, see f o r  example,  

Rosenthal and Jacobson 1968, Seaver 1973, Pidgeon 1970,  

Trow 1968, Marburger 1963.
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E. J .  AUSTIN

A STUDY OF THE NATURE, MANAGEMENT AND RELATIVE 
EFFECTIVENESS OF PUPIL PROJECT WORK IN C.S.E.  SCIENCE

The f i n d i n g s  r e p o r t e d  i n t h i s  s t udy  are based on 
responses made t o  a p o s t a l  q u e s t i o n n a i r e  sent  t o  98 schoo l s  
and c o l l e g e s  i n t he  East  Mi d l and r e g i o n  and completed by 
451 C.S.E.  sc i ence  t e a c h e r s ,  160 o f  whom were i mpl ement i ng  
some form o f  p u p i l  p r o j e c t  work as p a r t  o f  t h e i r  C.S.E.  
s c i ence  t e a c h i n g  programme.

Suppor t ed by data f rom a s e r i e s  o f  f o r ma l  i n t e r v i e w s  
and school  v i s i t s ,  t h r e e  main t ypes  o f  p r o j e c t  approach 
are i d e n t i f i e d  and d i f f e r e n t  p a t t e r n s  o f  p r o j e c t  o r g a n i s a 
t i o n  and management are d i s c u s s e d .  The r o l e  o f  p r o j e c t  
work in t he a c q u i s i t i o n  o f  s k i l l s  and t he devel opment  o f  
f a v o u r a b l e  a t t i t u d e s  t owards  l e a r n i n g  and sc i ence i s  a l so  
examined.

Arguments f o r  and a g a i n s t  t he  use of  p r o j e c t  work 
w i t h  t he ' a v e r ag e '  p u p i l  are s ub s equen t l y  cons i de r ed  
a l o n gs i d e  a d i s c u s s i o n  o f  t he  a t t i t u d e s  of  p u p i l s  t owards 
i t  and t h e i r  a b i l i t y  t o  b e n e f i t  f rom i t .

Out o f  t he  d i s c u s s i o n  emerges t he view t h a t  t he 
p r o j e c t  approach - a l t hough  o f t e n  u s e f u l  as a means o f  
i n c r e a s i n g  p u p i l s '  i n t e r e s t  and c o - o p e r a t i o n  - i s  not
e s s e n t i a l  t o  t he  a c q u i s i t i o n  o f  s k i l l s  and a t t i t u d e s -----
a p p r o p r i a t e  t o  t he  main o b j e c t i v e s  o f  e x i s t i n g  C.S.E.  
sc i ence  cou r s es .  The r e s u l t s  show t h a t  what  can be 
ach i eved t h r ough  p r o j e c t  work i s  dependent  not  on l y  upon 
t he t ype  o f  p r o j e c t  t h a t  i s  under t aken but  a l so  upon 
the p l a nn i n g  and p r e p a r a t i o n  put  i n t o  i t ,  t he  na t u r e  of  
gu i dance and t he  l e v e l  o f  s u p e r v i s i o n  g i ven t o  p u p i l s  
p r i o r  t o  and d u r i n g  i t s  c ou r s e ,  t he  a v a i l a b i l i t y  of  
r esour ces  and t e a c h e r s '  c o n f i d e n c e  i n i t  as a t e a c h i n g /  
l e a r n i n g  s t r a t e g y  and method o f  assessment .



E.J.  AUSTIN

A STUDY OF THE NATURE, MANAGEMENT AND RELATIVE 
EFFECTIVENESS OF PUPIL PROJECT WORK IN C.S.E.  SCIENCE

The f ind ings  reported in t h i s  study are based on 
responses made to a postal  quest ionnai re  sent to 98 schools 
and col leges in the East Midland region and completed by 
461 C.S.E.  science teachers ,  160 of whom were implementing 
some form of pupi l  p r o j ec t  work as par t  of t h e i r  C.S.E.  
science teaching programme.

Supported by data from a ser ies  of formal  interv iews  
and school v i s i t s ,  three  main types of p r o j ec t  approach 
are i d e n t i f i e d  and d i f f e r e n t  pa t te rns  of p r o j ec t  organisa
t io n  and management are discussed.  The ro le  of p ro jec t  
work in the ac qu is i t i o n  of s k i l l s  and the development of  
favourab le  a t t i t u d e s  towards l earn ing and science is also 
examined.

Arguments fo r  and against  the use of p r o j ec t  work 
with the 'average'  pupi l  are subsequently considered 
alongside a discussion of the a t t i t u d e s  of pupi ls  towards 
i t  and t h e i r  a b i l i t y  to b e n e f i t  from i t .

Out of the discussion emerges the view th a t  the 
p r o j e c t  approach - although of ten useful  as a means of  
i ncreasing pu p i ls '  i n t e r e s t  and co -operat ion - is not 
es se n t ia l  to the a c q u i s i t io n  of s k i l l s  and a t t i tu d e s  
appropr ia te  to the main ob jec t i ves  of ex is t i n g  C.S.E.  
science courses.  The r e s u l t s  show th a t  what can be 
achieved through pro je c t  work is dependent not only upon 
the type of p r o j ec t  th a t  is undertaken but also upon 
the planning and preparat ion put in to  i t ,  the nature of  
guidance and the level  of supervis ion given to pupi ls  
p r i o r  to and during i t s  course,  the a v a i l a b i l i t y  of  
resources and teachers '  conf idence in i t  as a teaching/  
l earn ing s t ra tegy  and method of assessment.
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6 . 1 .  The S u r v e y  P o p u l a t i o n

Of the 609 quest ionnai res  despatched to C.S.E.  

science teachers in 98 schools and col leges in the East 

Midland region,  461 completed copies were returned fo r  

an a l y s i s .  A f u r t h e r  19 teachers responded to the communi

ca t ion but 8 of them refused and 11 f e l t  unable to 

p a r t i c i p a t e  in the study.  By way of explanat ion ,  the main 

reasons put forward included lack of t ime,  inexper ience in 

teaching C.S.E.  science,  and change in teaching post ,  ro le  

or r e s p o n s i b i l i t y  w i t h in  the sc ho o l /c o l l e g e .  Taking such 

f a c t o rs  in to  cons idera t ion ,  t h is  represented an o v er a l l  

response ra te  of 78.8% and an adjusted response r a t e  of  

75.7% As a measure of co -op era t io n ,  an i n d ic a to r  of  

teacher  i n t e r e s t  and a source of concentrated data ,  th is  

f i g u r e  was by a l l  accounts encouraging.

6 . 1 . 1 .  Subject  Area and the Use of P ro jec t  Work

Of those f i n a l l y  responding to the ques t ion na i re ,  137 

(29.7%) were teachers of C.S.E.  Biology,  125 (27.1%) taught  

C.S.E.  Physics,  120 (26.0%) were C.S.E.  Chemistry teachers  

and 64 (13.9%) were teachers of General Science at  C.S.E.  

l e v e l .  The remaining 15 (3.3%) respondents were responsible  

fo r  a range of ad d i t iona l  C.S.E.  science subjects ( in c lu d in g  

Engineering Science,  In teg ra t ed  Science and Rural Science)  

and t h e i r  r e p l i e s  to the quest ionna i re  were made in 

r e l a t i o n  to these other  subjects .
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Further  analys is  revealed th a t  the g rea tes t  pe rcen t 

age response (79.5%) came from the teachers of Chemistry  

w h i l s t  the lowest (62.1%) was observed among General  

Science teachers (see Table 6 . 1 . ) .  I t  should be st ressed,  

however, th a t  the f i gu re s  c i t ed  do not take into consider 

a t ion  those teachers who responded to the quest ionnai re  

under a d i f f e r e n t  subject  area from the one i n i t i a l l y  

associated wi th them fo l lo w i ng  the p re l i m ina ry  enqu i r ies  

made to the Heads of Science departments (see Chapter 2,  

Sect ion 2 . 2 . ) .  Nonetheless,  the f ig ur es  serve as a useful  

guide to the d i f f e r i n g  degrees of representa t ion  in each 

of the four  main subject  f i e l d s .

Of the 461 science teachers p a r t i c i p a t i n g  in the survey,  

only 160 (34.7%) claimed to use (or  sometimes use) the  

pr o j ec t  approach as par t  of  t h e i r  C.S .E .  teaching programme. 

An analys is  of the r e p l i e s  by subject  area (see Table 6 . 1 . )  

showed th a t  the incidence of p r o j ec t  work at  t h i s  level  was 

highest  in General Science (40 out of 64 i . e .  62.5% made 

use of the method) and lowest in Physics (only 18 out of  

the 125 respondents i . e .  14.4% claimed to use i t ) .

These observat ions are i n t e r e s t i n g  on two accounts.  

F i r s t l y ,  i t  may seem su rp r is ing  th a t  the teachers of  

General Science,  who purported to use p r o j ec t  work more 

f r e q u e n t l y  than other  subject  teachers ,  f a i l e d  to respond 

to the quest ionnai re  as f u l l y  as they might ,  consider ing  

the relevance of the research document to t h e i r  own 

teaching p r a c t i c e s .  A reduced response of t h is  kind poss

i b l y  r e f l e c t s  the 'poor r e l a t i o n '  image which th is  subject  

continues to ca r ry ,  and gives some support to the i n i t i a l  

premise th a t  teachers of General Science may fe e l  less

2 5 8



CO
c

oc
o
3

1—
o
LU

CO
+->
cz
cu

•O

z
o_

CO
c

o
j f  c  TZI
o  o j CU

Z3 ^  
CO O ' CO.
S- CU E  
cu S- o  
XZ U- CO 
CJ

cu '— "—'  
1—

cn

cn CM 
LO • 
—" LO 

C\J 
CO —'  
rv.

o

O  CT> 
•

'— r~s 
C\J 

Ti" —""
00

LO

o
CO •
—p 00 

—
OJ

CO

LO LO 
00 • 
~— LO 

CO 
r~s —
o

-

CO

•id"
CO

CO

o

CO

LO

CO

LO a% 
CO o  

'O

o
CO

■D c
O o z
OC CL (0_ to
Q_ CO cu

o> cn E  a%
U_ QC C  ' •pH-M" CVJ
O •rH >«, .—^ p—s, p—s p--S •---• 4-) CVJ «

CO U LO o LO T-- cu LO
LU z  C  -O • E  —
LO cu cu 'ey ^ O  LO CVJ o ^  CO LO CO a^ o

CO O ^ «d- • CO • CO • CO —' CO o to

Q cu cu E CO CVJ C\J •c— ■4-- to p—'
Z XZ S- H3 T— >--•" CD---- O  p 00 —p CVJ X-- V— T-- O  p >> LO
< U  U_ CO CO CO «d- CO 03 CO •

fO ■4-- :SCOC3V
< cu 1—1V— CVJ
LU 1— ' <

< cu
O S- cu

1— xo cz Z3 c_
O <T3 O -pH
LU CO CUM- 03
"-D z  ^ s_ c
CO z cu cu cz
zo z  cu p—•. 3 Z  O
CO O 1 ---- pp"̂ a^ 4-> -PH

cz Q. T-- LO T— 00 ---s --- - r>. 4_J
>- S- E • • 0 • 03 CO « p—•» >4+- to
CO Z3 cu O C\J '—-- cr> p—- C\J P--N LO p—' • LO a^ s_ o  cu

4-) CO CO o CO ov cz CO o •pH Z3
LU cu c v_p O Z3 cu Z
CO oc o  a^ CO CO ■4---- z c z
z • CL c\j O  CVJ LO CM CO ■M- CVJ CD T-- '--- ' c  o  cu
o CO O CO ^ CO '— C\J — CO — CVJ---- CO cu z
o_ O) Z  cu n3 T— X— T— z
CO S- OC 4-> cu c
LU • ■—1 1—4 O Z  03 z
oc n3 n3 a^ h - 4-J cu 1

C <4- +J
oc CZ o M- O cu
LU o 1— O 1—4 -
z
CJ +-> z cu cz E
<c CO cu E -ph O ,
LU cu sz ^ •phZ  U
h - Z3 u  cz 4-> u

cy +-> o 03 to
cu cu 4-)

• • Q.+-) Z 4 -J  U
LU CO o ---- ■P---V p—̂ 4-> cu
a i cu z C\J 00 <y\ T-- cu -f—)

CO --H o  • •c— « CO • LO . 03 03 03 03 CT> O 4->Z  z
< • s- cr> -s— LO ^ O  CO CO '— . o  o 03 4-) Z3 •
z o  +-> T— CO T - C\J CVJ cz cz cz c CO -r- to
z Z  CO O Z  J
o • pH Z 4 -) cu 4

—1 Q ^ • ph U
I— fC 3  C
CO 4-J a-s to cu 4

LU O '— 4->Z  •pH

zo h - cz cu u
c y cu >  to

”0 1—1
LU cu c  o  •
z CO fO O >  LU Î
h - cu CD z c z  • (

o  s_ c z to •pH CO tj
o  < > ) • pH cu cu •
C_) %- L. -K +-> -K -K t .  S-C_) s

•4-> >-) -p 1—4 QJ CO cu cu 03 cu cu -K cu
• CO CD CO <o CJ u cu CJ S- u (_) to co cu c n c  J

LU cu O •rH S- C •1—4 cz cz CD C ^  cz s_ z E  c  •pH 4

• p ■ "H E CU cu CO •rH cu cu cu 03 cu cu < O O 03 -
CO z o CU cz -1-4 >> Z - I-H +-> —4 S- -PH z 1— (Op- E

• o •1—1 z cu u z c  u C  C_) Z3 U ■p o
C_> CO 00 o CD CO Q_ LU CO 1—1 CO OC CO o •K

25 9



commitment and involvement in t h e i r  sub jec t .  There is a 

suggestion th a t  General Science,  l i k e  other  combined and 

i n tegra ted  forms,  is f r eq u e n t l y  viewed as a second-rate  

science sub jec t ,be ing t a i l o r e d  mainly fo r  those pupi ls  in 

the lower a b i l i t y  range.  Furthermore,  from the a d d i t i on a l  

data co l l e c ted  from the quest ionnai res ,  in terv iews and 

v i s i t s ,  i t  would seem th a t  one teacher  is seldom given 

sole r e s p o n s i b i l i t y  f o r  the General Science teaching in 

a school or co l l e g e .  Moreover,  i t  appears th a t  i f  a 

teacher  is assigned the ro le  of General Science t u t o r ,  

s/he tends to associate i t  wi th low or reduced status w i th in  

the departemnt.  More usua l l y ,  teachers tend to pick up 

' t o l e r a b l e '  oddments of the syl labus and teach them,  

patched together ,  in scat tered  periods throughout  the course.  

Thus, i t  is perhaps not surpr is ing t h a t  some teachers should 

f e e l  l i t t l e  rea l  commitment to the subject  compared to the  

pure sciences with which they,  as s p e c i a l i s t s ,  can more 

' r es pe c ta b ly '  associate themselves,  and bearing in mind the 

low status of the sub jec t ,  i t  could of course be argued 

th a t  i f  these teachers had not used p r o j ec t  work to the 

ex tent  char ted ,  then t h e i r  response to the i n v e s t ig a t io n  

might have been lower s t i l l .

The second point  of  i n t e r e s t  centres on the Physics 

respondents since although these teachers tended not to 

implement the pro jec t  approach with t h e i r  C .S.E.  groups,  

t h e i r  response to the enquiry (75.8%) would seem to suggest  

th a t  they are not d i s in t e r e s t e d  in the method. On the  

cont ra ry ,  the data suggest th a t  Physics teachers are only  

too w i l l i n g  to express t h e i r  views about p r o j e c t  work 

and to comment c r i t i c a l l y  on i t s  usefulness in a v a r i e t y
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of contexts .  From t h e i r  response to Sect ion B of the  

ques t ion na i re ,  i t  is also c l ea r  th a t  many of them have 

f i r s t - h a n d  working knowledge of p r o je c t  work, having used 

i t  wi th pupi ls  on previous occasions^^^. In t h i s  respect ,  

t h e i r  w i l l i ngn ess  to p a r t i c i p a t e  in the survey is espec i 

a l l y  va luable  since t h e i r  judgements about p r o je c t  work 

represent  informed opinion.  The views of these teachers  

and the reasons behind t h e i r  decision not to implement the  

p r o je c t  approach at C .S.E.  leve l  are discussed more f u l l y  

in Chapter 8.

6 . 1 . 2 .  Regional Lo c a l i t y  and the Use of P ro jec t  Work

Analysis of the r e p l i e s  by regiona l  l o c a l i t y  revealed  

c e r t a in  d iscrepanc ies .  As shown in Table 6 . 2 .  the highest  

percentage response was obtained from teachers in the  

ce nt ra l  Derbyshire d i s t r i c t  (82.8%) and the lowest from 

teachers in the south L i n c o l n s h i r e  area (38 .9%) .  In 

attempts to expla in  these d i f f e re nc es  no s i g n i f i c a n t  f ac to rs  

could be i d e n t i f i e d .  From informal  discussions wi th exam

ina t ion  o f f i c i a l s  at  the s t a r t  of the enqu i ry ,  i t  had been 

suggested th a t  prox imi ty  to the Regional Examining Centre  

might encourage more communication between the Board and 

the teaching s t a f f ,  more involvement in a l t e r n a t i v e  forms 

of teaching and assessment and, hence, an increased r e a d i 

ness to respond to enqui r i es  along these l i n e s .  However,  

no evidence was found to suggest th a t  geographical  p l ac e 

ment might in i t s e l f  be i n f l u e n t i a l .
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Among those teachers completing the postal  quest ion

na i re  in each l o c a l i t y ,  the highest  incidence of p r o j ec t  

work (63.6%) was observed in the north Nott inghamshire area.  

Being b u i l t  on mining and associated in du s t r i es  as wel l  as 

having strong manufacturing and a g r i c u l t u r a l  connect ions,  

north Nott inghamshire might,  i t  was speculated,  provide a 

r i ch  source of topic  mate r ia l  to be u t i l i s e d  in the form 

of p r o j e c t  work fo r  science pup i ls .  Again,  however,  

al though these topographical  explanat ions are a t t r a c t i v e ,  

no f i r m  evidence to support these claims emerged from th is  

study.

6 . 2 .  The Teachers: General C h a r a c t e r is t i c s

6 . 2 . 1 .  Previous Studies

During the course of the l i t e r a t u r e  rev iew,  an impress

ive amount of mate r ia l  on teacher  c h a r a c t e r i s t i c s  was 

c o l l e c t e d  and al though,  ge nera l l y  speaking,  the e a r l i e r  

studies were l a r ge ly  inconclus ive ,  some in t e r e s t i n g  

r e l a t i o n s h i p s  emerged. I t  seemed important  th e r e f o re  to 

i n v e s t i g a t e  more c lose ly  the c h a r a c t e r i s t i c s  of the teachers  

p a r t i c i p a t i n g  in t h is  study in an at tempt to es tab l i s h  

whether or not t h e i r  age, sex, q u a l i f i c a t i o n s ,  experiences  

and a t t i t u d e s  could be re la t e d  in any way to t h e i r  modes of  

teach ing ,  t h e i r  use of p r o j ec t  work and t h e i r  t reatment  of  

pupi ls  of average a b i l i t y .  However, p r i o r  to present ing  

the research f indings  on these issues,  the aim at  t h i s  point  

is to provide the reader  wi th a b r i e f  summary of the 

l i t e r a t u r e  t h a t  pre-empted the research.
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I t  seems to be genera l l y  assumed t h a t  young teachers

fresh from t e a c h e r - t r a i n i n g  courses are the most l i k e l y

sources of innovat ion in the classroom. The i r  openness,

t h e i r  enthusiasm and t h e i r  readiness to put in to  p rac t ice

the pedagogic theor ies  learned at  co l l ege  are of ten

thought to be important elements behind the in t roduct ion

of new s t r a t e g i e s ,  s ty les  and new ways of th ink ing  about

teach ing ,  pupi ls  and t h e i r  l ea rn in g .  I t  is surpr is ing

t h e r e f o r e  to discover  th a t  much of the l i t e r a t u r e  focussing

on the young teacher  would seem to r e j e c t  these popular

not ions and suggest instead t h a t :

—  young teachers f r eq ue n t ly  express anx ie ty  and 
f r u s t r a t i o n  as regards t h e i r  innovatory ro le  in 
schools . . .  (Maden in 'Teachers fo r
Tomorrow',  ed i ted by K .Cal throp ,  1971, p . 44)

In her study of 246 young teachers on t h e i r  entry into

teach ing ,  Maden went on to make a number of p e r t in en t

observat ions .  S ta r t in g  her in v e s t ig a t io n  in 1965, she

recognised t h a t  the requirements of schools were changing

and t h a t  new classes,  new types of pupi l  and new assessment

procedures demanded new methodology and u l t i m a t e l y  required

more s k i l l  and i n t e l l e c t u a l  a b i l i t y  from the teacher .  With

t h i s  perspec t ive  in mind, Maden began to quest ion whether

young teachers r e a l l y  were the agents of change wi th in  the

schools.  Her analyses of the responses of the young

teachers to items on a quest ionna i re  very much r e f l e c t e d

the problems associated wi th being a 'young t e a c h e r ' .

Maden expla ined how many of t h e i r  at tempts to introduce new

phi losophies seem to f a l l  on barren ground:
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. . .  new ideas should be able to be conveyed and 
communicated in an i n t e l l i g i b l e ,  r a t i o n a l  and 
c r i t i c a l  manner. Young teachers a l l  too of ten  
f a l t e r  and ev en tua l l y  r e t r a c t  when asked to
expla in  and j u s t i f y  new ideas and p r a c t i c e  __
i t  is not surpr is ing  th a t  some young teachers w i l l  
i n t e l l e c t u a l l y  co l lapse when confronted with an 
apparent ly  successful  ‘ chalk and t a l k '  t eacher .
The t r a d i t i o n a l  teacher  does not have to j u s t i f y  
his case,  his apparent success does th is  fo r  
him...  ( I b i d . ,  p. 38 - 9)

In pursuing t h is  theme, many other  w r i t e r s  have 

descr ibed the pressures exerted on young teachers to con

form to the more t r a d i t i o n a l ,  w e l l - e s t a b l i s h e d  teaching  

p r a c t ic e s .  P ar t r id g e ,  on observing l i f e  in a secondary 

modern school in the Midlands,  claimed t h a t  in terms of  

r e l a t i o n s  between s t a f f :

The younger teachers ,  whether graduates or co l l ege -  
t r a in e d  men, have a low s ta tus ;  there  is a general  
deference to exper ience and s e n i o r i t y ,  though not
always so __  Seldom does a j u n i o r  member i n i t i a t e
conversat ion or voice strong opinions other  than or 
cont rary  to those of his seniors .

(P a r t r id g e  1968, p . 35)

S i m i l a r l y ,  Grace in a discussion of ro le  c o n f l i c t  and 

the teacher  c i t ed  the f ind ings  of Sp indle r  (1963) who showed 

t h a t  :

. . . there  was evidence also th a t  some senior  teachers  
in i n f l u e n t i a l  pos i t ions  in the schools favoured  
a f i rm  reasser t ion  of a l l  t r a d i t i o n a l  values and 
standards and regarded with h o s t i l i t y  younger 
teachers who sought any mo d i f i c a t io n  of them.

(Grace 1972, p. 93)

Moreover,  the work of Armstead (1975)  c i t ed  e a r l i e r  showed 

th a t  any c o n f l i c t  of opinion between Chemistry teachers in 

the same department over the value of p r o j e c t  work was not 

conducive to the smooth operat ion of i t .

Morrison and McIntyre (1969)  be l ieved th a t  s t a f f  

r e l a t i o n s  funct ioned in two ways. F i r s t l y ,  they suggested 

th a t  pressure to conform could markedly in f luence  teaching
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behaviours and re la t io n s h ip s  wi th p u p i l s .  Secondly,  they 

maintained t h a t  consensus or c o n f l i c t  among teachers could 

have ser ious repurcussions in the c lass .  These e f f e c t s  

were demonstrated in a study by Shipman (1967)  in which 

the performances of a sample of students in co l lege were 

compared wi th t h e i r  l a t e r  performances in schools as teachers  

He found t h a t  those students who had held very progressive  

views w h i l s t  at  co l lege moved in the t r a d i t i o n a l  d i r e c t io n  

in t h e i r  f i r s t  teaching post ,  to hold views compatible with  

those of the s t a f f  of  the school in which they were teaching.  

This t r a n s i t i o n  was observed in new-comers to both primary  

and secondary school teaching and has been documented by 

several  o ther  workers^^^. Some clues as to the cause of  

such swings in a t t i t u d e  were provided by Perry (1969,  as 

c i t e d  in Maden 1971) in a discussion of education f o r  

teaching in which he contrasted the open, expressive ethos 

of the Col leges of Education with the closed,  instrumental  

aims of the average school .  He suggested th a t  whereas 

i n i t i a l  t r a i n i n g  attempts to preserve an open mind, school  

' r e - t r a i n i n g '  is concerned to ensure th a t  the new teacher  

subscribes to sp ec i f i c  b e l i e f s ,  pu t t in g  him or her under 

pressure to accept the b e l i e f s  and a t t i t u d e s  common to the  

res t  of  the s t a f f .

Tisher  et  a l . (1972)  saw the problem from a s l i g h t l y  

d i f f e r e n t  perspec t ive .  With p a r t i c u l a r  re fe rence  to science  

educat ion,  i t  was suggested th a t  the nature of teaching has 

a l t e r e d  very l i t t l e  and t h a t  t h i s  serves to in d ic a t e  tha t  

some science teachers are t r a n s m i t t i n g  to younger ones 

procedures,  s t ra te g ie s  and c u r r i c u l a  t h a t  have worked wel l  

in the past ,  wi th l i t t l e  thought fo r  t h e i r  relevance today.
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I t  can be seen then th a t  on t h i s  issue a number of  

w r i t e r s  are agreed th a t  in the school s i t u a t i o n  senior  mem

bers of s t a f f  may profoundly in f luence both the a t t i t u d e s  

and a c t i v i t i e s  of j u n i o r  teachers and th a t  t h i s  in f luence  

may work against  the in t roduc t ion  of more modern, and 

possibly more appropr ia te ,  ideas about teaching theory and 

p r a c t i c e .  The discussion of teacher  age and a t t i t u d e  does 

not however end here; the quest ions extend f u r t h e r  wi th  

several  authors o f f e r i n g  a range of a l t e r n a t i v e  observat ions  

and i n t e r p r e t a t i o n s .

As e a r ly  as 1953, Peterson began a study of age,  

teacher  r o le  and i n s t i t u t i o n a l  s e t t i n g .  He based his 

i n v e s t i g a t i o n  on personal in terv iews wi th a sample of f i f t y -  

six whi te female high school t eachers ,  aged between 30 and 

70, in the urban system. Although the t ime and locat ion  

of the study is c l e a r l y  not f u l l y  ap p l i c ab le  to the East  

Midland schools of the 19 80 's, and in sp i te  of the f a c t  

th a t  the sample size was r e l a t i v e l y  small  and consisted  

so le ly  of  women teachers,  the study is nonetheless impress

ive because of i t s  except ional  percept ion and sens i t i v i t y .

The comments and observat ions of the respondents reveal  

some important  points about female teachers of d i f f e r i n g  

ages.

The younger teachers in Peterson's study had been 

t ra in ed  at  a t ime when progressive educat ion was very much 

in vogue and i t  was on t h i s  basis t h a t  many of the younger  

respondents c r i t i c i s e d  t h e i r  o lder  col leagues fo r  being 

r i g i d  d i s c i p l i n a r i a n s ,  and f o r  having los t  (or  never having 

had) an understanding of t h e i r  s tudents .  I t  was argued 

th a t  :
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. . .  old teachers are not in te re s t ed  in ch i ldren  
as ch i ld ren  . . .  they have fo rg o t t en  what i t  was 
l i k e  to be young . . .  they do not carry  t h e i r  
share of the e x t r a - c u r r i c u l a r  work 
(Peterson in 'Contemporary Research on Teacher  
E f f e c t i v e n e s s ' ,  e d i t ,  by B.J.  Biddle and W.J.
E l l e n a ,  1964, p. 285)

The o lder  teachers however also acknowledged th a t  t h e i r

methods and a t t i t u d e s  d i f f e r e d  from those of t h e i r  younger

counte rpar ts .  One such teacher  commented:

I th ink  I am of the o lder  generat ion of teachers . . .  
you know, the t r a d i t i o n a l  o ld - fash ioned way of
teaching . I be l i eve  in d i s c i p l i n e  __

( I b i d . ,  p . 285)

I t  seemed t h a t  the important  elements cont ras t ing  teachers

of d i f f e r e n t  ages centred on t h e i r  contact  with pupi ls  and

the types of methods they employed. Peterson,  on the

st rength of his in te rv iew  da ta ,  suggested t h a t :

. . .  beginning in the t h i r t i e s  ( i . e .  age range) ,  
the re  is a dec l ine  in int imacy wi th students.

( I b i d . ,  p. 282)

and showed t h a t :

. . .  the 'g enera t iona l  d i f f e r e n c e '  quest ion was 
i n v a r i a b l y  in te r p r e te d  as c a l l i n g  fo r  a stand 
on d i f f e r en ce s  in teaching methods . . .  (p.  285)

Ryans ( i n  Biddle and E l lena 1964) also confirmed the

occurrence of ag e - re la te d  c h a r a c t e r i s t i c s  in teachers in

a lengthy undertaking based on ( i )  est imates of teacher

behaviour  observed in the classroom, ( i i )  an inventory of

est imated teacher  c h a r a c t e r i s t i c s ,  ( i i i )  background and

environmental  f ac to rs  and ( i v )  observed pupi l  behaviour.

By comparing F - t e s t  scores,  Ryans showed t h a t  teachers

55 years or over f a i r e d  less wel l  than younger teachers

except in r e l a t i o n  to (a)  pa t te rns  of classroom behaviour

which could be i d e n t i f i e d  as systemat ic and b u s in e s s - l i k e ,

and (b) those teacher  c h a r a c t e r i s t i c s  l a b e l l e d  as l earning
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centred and t r a d i t i o n a l .  However, the conclusions from 

Ryans' study remain t e n t a t i v e  since i t  is quest ionable  

whether the age d i f f e re nc es  i d e n t i f i e d  were dependent  

p r i m a r i l y  on changes in the in d i v id u a l  teacher  as s/he grew 

o lder  or the r e s u l t  of co l lege t r a i n i n g  and c u l t u r a l  exper 

ience encountered at  a d i f f e r e n t  per iod in t ime.  Perhaps,  

as Ryans suggests,  t h is  might only be r e l i a b l y  determined 

through lo n g i t u d in a l  s tud ies .  Nonetheless,  in support of  

Ryans' t h e s i s ,  i t  would seem tenable  to conclude tha t  ' i n  

the absence of d e f i n i t i v e  answers . . .  age must be taken 

i n to  account whenever teacher  c h a r a c t e r i s t i c s  are 

considered'  ( I b i d . ,  p. 82 ) .

Another i n t e r e s t i n g  f i n d in g  to emerge from Ryans' study 

focussed on the sex of the teacher  as a possible  va r i a b le  

i n f lu e nc in g  classroom behaviour .  On t h i s  issue,  Ryans 

found t h a t  d i f f e re nc es  between the sexes - of ten i n s i g n i f i 

cant at  the elementary level  - were pronounced among 

secondary school teachers.  In secondary schools,  women 

ge ne r a l l y  a t ta i ne d  s i g n i f i c a n t l y  higher  scores than men on 

scales measuring understanding and f r i e n d l i n e s s ,  and 

respons ib le ,  b u s in e s s - l i k e ,  s t i m u la t i ng  and imaginat ive  

classroom behaviour.  More favourable  a t t i t u d e s  towards 

p u p i l s ,  toward democratic classroom pra c t ices  and permiss

ive educat ional  viewpoints were also recorded.  In co n t ra s t ,  

men in secondary schools scored s i g n i f i c a n t l y  higher than 

women wi th respect  to emotional  s t a b i l i t y .  I n t e r e s t i n g l y ,  

a breakdown of the re s u l t s  by subject  group ind ica ted  th a t  

maths/science teachers,  wi th few except ions ,  f i t t e d  these  

general  f in d in g s .
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The importance of examining teacher  c h a r a c t e r i s t i c s  

such as age and sex was emphasised by Peterson in the study  

c i t e d  e a r l i e r .  He pointed to the lack of  considerat ion  

given to these fac to rs  in the more popular  research s tud

ies but also drew a t t e n t i o n  to other  areas which seemed to 

have been neglected;  among these were commitment, job sa t i s  

f a c t i o n ,  and the career  perspect ives of  the teachers .

Thus, from the i n i t i a l  review of work on the age and 

sex of the teacher  as important  va r i a b le s  in f luenc ing  

teaching behaviour and a t t i t u d e s ,  other  issues emerged 

r e l a t i n g  to teacher  c h a r a c t e r i s t i c s  t h a t  requi red i n v e s t i 

gat ion in the C.S.E.  research study.

One such issue,  namely the academic status of the  

t e acher ,  is discussed by Waring ( 1979) in her book Socia 1 

Pressures and Curriculum In n o v a t i o n . She quest ions the  

pr a c t i c e  of assessing teachers by the q u a l i t y  of  t h e i r  

u n i v e r s i t y  degree,  s t ress ing t h a t  a 'good Honours' degree 

may in d i ca te  t rue  co gn i t i ve  perspec t ive  but t h a t ,  e q u a l l y ,  

i t  may also represent  l i t t l e  more than the possession of a 

body of f a c tu a l  knowledge. In Waring's view,  'good 

Honours' in i t s e l f  can a f fo r d  l i t t l e  in d ic a t i o n  of the  

breadth of t h a t  knowledge or the perspec t ive  wi th which i t  

is viewed.  She goes on to emphasise t h a t  teaching c a l i b r e  

is not easy to assess,  being dependent upon ' the  possession 

and d i s c r im in a t in g  use of wide- ranging pedagogical  s k i l l s ,  

knowledge and understanding,  but also upon personal c h a r a c t 

e r i s t i c s ,  a t t i t u d e s  and va lues '  ( I b i d . ,  p. 56 ) .  Thus,  

although i t  has of ten been assumed t h a t  given good academic 

q u a l i f i c a t i o n s ,  with a l i t t l e  exper ience ,  teaching a b i l i t y  

n a t u r a l l y  fo l lows^^)^ Waring maintains th a t  i n t e l l e c t u a l
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a b i l i t y  is re le v an t  to teaching only up to a po in t .  In 

the assessment of teaching c a l i b r e ,  many other  f ac to rs  need 

to be taken in to  co ns idera t ion .

Several  e a r l i e r  w r i t e r s  have s i m i l a r l y  re je c te d  q u a l 

i f i c a t i o n s  as an in d ic a to r  of teaching s k i l l .  Rosenshine 

(1971)  reviewing the outcome of curren t  studies on teaching  

behaviour and student  achievement reported t h a t  no c o n s i s t 

ent and s i g n i f i c a n t  r e s u l t s  could be found in areas of  

teacher  exper ience ,  amount of t r a i n i n g  and knowledge.  

Furthermore,  Yager (1966)  i n v e s t i g a t i n g  the co nt r ov er s ia l  

issue of teacher  e f f e c t i v e n e s s ,  found t h a t  although 

profess iona l  preparat ion and stated phi losophies may be 

s i m i l a r ,  teachers were individuals wi th var ied a b i l i t i e s  to 

make courses i n t e r e s t i n g  as judged by t h e i r  s tudents.  And 

along s i m i l a r  l i n e s ,  Tuppen (1965)  concluded t h a t  research  

would seem to suggest t h a t  ' a t e a c h e r 's  e f f ec t i v e ne s s  

depends at  l ea s t  as much upon his a t t i t u d e  as upon his length  

of exper ience or q u a l i f i c a t i o n s . '

The discussion of t eacher  q u a l i f i c a t i o n s  and e f f e c t i v e 

ness is not however new to e d u c a t i o n a l i s t s .  In his a r t i c l e  

on the con t r ib u t io n  of Ar thur  Smi the l l s  F .R.S.  to educat ion,  

Fl intham (1977) has descr ibed how, much e a r l i e r ,  at  the  

turn of  the century ,  the importance of developing ap pr op r i 

ate a t t i t u d e s  in those en ter ing  science teaching had been 

recognised,  and how the need f o r  more general  ra th er  than 

sp ec i a l i z e d  knowledge among the new science teachers of the  

per iod was an important  issue to be ra ised  by S m i t h e l l s .

The t r a n s l a t i o n  of S m i t h e l l s '  theory lay u l t i m a t e l y  in the  

t r a i n i n g  of teachers.  In his work, he recognised th a t  the  

graduates from the u n i v e r s i t i e s  who entered teaching were
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a powerful  in f luence  on curr iculum reform but th a t  the 

u n i v e r s i t i e s '  concern at  t h a t  t ime was to produce science  

s p e c i a l i s t s  ra th er  than teachers .  As a r e s u l t ,  the new 

science graduates en ter ing  schools ca r r i ed  with them the  

u n i v e r s i t y  out look on science.  For t h i s  reason,  Smi the l l s  

advocated th a t  the work of u n i v e r s i t i e s  should be broadened 

so t h a t  school science teachers might be t r a in e d  to develop 

methods and techniques more s u i t a b le  f o r  the education of  

the m a jo r i t y  and cease to operate along narrow u n i v e r s i t y  

l i n e s .

The in f luence  of the u n i v e r s i t i e s  on science teaching

in schools has been ne a t ly  i l l u s t r a t e d  by Tomley (1980) in

a more recent  paper t r a c in g  the developments in biology

courses over the period 1900 - 50. Commenting on the

teacher -dominated,  t ransmission model of teaching he

concludes t h a t :

School science,  then,  was st rongly  subjec t -  
focussed and c o n t e n t - o r i e n t a t e d .  There were 
s t r i c t  rules about what co ns t i tu te d  science  
and s c i e n t i f i c  behaviour .  A high premium was 
placed on academic scholarship involv ing  a 
deep and systematic concern fo r  the content  
of the sub jec t .  Thus, science r e f l e c t e d  the  
h i s to ry  of the subject  and of the people 
teaching i t .  I t  was a s o c i a l i z i n g  of the 
young into the t r a d i t i o n s ,  thoughts and behav
iour  pa t te rns  of t h e i r  e ld er s .  There was a 
c le a r  h i e r a r c h i c a l ,  almost l i n e a r  r e l a t i o n 
ship between p u p i l ,  t eacher  and u n i v e r s i t y  
t u t o r .  Schoolmasters were s c i e n t i s t s  f i r s t  
and teachers second.
(Tomley in 'Curr iculum Change: The Lessons
of a Decade' ,  e d i t ,  by M.J.  Gal ton,  1980)

Br inging the issue up to the present  day, Tomley also 

suggests t h a t  science teachers of the grammar-publ ic t r a d 

i t i o n  are to a large ex ten t  m i r r o r  images of s c i e n t i s t s  in 

u n i v e r s i t i e s .  Va l ida ted  by a u n i v e r s i t y  degree,  t h e i r  

knowledge and ex per t i s e  is t h e o r e t i c a l  r a t h er  than p r a c t i c a l
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and is r e f l e c t e d  in the type of curr iculum they teach.  

Teachers of the elementary-secondary modern t r a d i t i o n  have,  

on the other  hand, less subject  i d e n t i t y  and less in common 

with the pure s c i e n t i s t .  In Tomley's view, these teachers  

tend to place more emphasis on pedagogical  s k i l l s ,  the needs 

of pupi ls  and theor ies  of mental development when j u s t i f y 

ing the appropr iateness of t h e i r  courses.  I f  t h is  is so, 

i t  is perhaps sad th a t  by popular  acclaim subject  ex pe r t i s e  

r a th e r  than pedagogical  s k i l l  has remained the main 

c r i t e r i o n  f o r  judging the e f fe c t i v e n e s s  of the science  

t eacher .

Hence, the in f luence  of  d i f f e r i n g  pat terns of teacher  

educat ion and t r a i n i n g  on teaching s t y l e s ,  methods and 

e f f ec t i v e n e s s  in the classroom has been viewed from a 

v a r i e t y  of perspect ives and a l though,  in genera l ,  ad d i t io n a l  

q u a l i f i c a t i o n s  may not be d i r e c t l y  t r a n s l a t a b l e  into more 

e f f e c t i v e  teaching s t r a t e g i e s ,  i t  seems l i k e l y  th a t  those 

teachers wi thout  any formal  t r a i n i n g  may be handicapped by 

t h e i r  r i g i d ,  t r a d i t i o n a l  approach to science and by t h e i r  

lack of fami1i a r i t y  with the range of methods and techniques  

open to them.

The d i f f i c u l t y  of communicating new ideas about t e ach 

ing s t ra tegy  to teachers in the schools has long been 

recognised and in r e l a t i o n  to the implementat ion of p r o j e c t  

work, t h i s  issue alone may have important  i m p l i c a t i o n s .  

Several  w r i t e r s  have considered the problems. Kaye and 

Rogers, fo r  instance,  made the fo l lo w i ng  suggestion in 

t h e i r  review of a l t e r n a t i v e  teaching methods c i t ed  e a r l i e r :
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One of the reasons,  we suspect ,  why they are not 
put to g rea te r  use is t h a t  there  are not r e a d i l y  
a v a i l a b l e  in t h i s  country suggestions as to how 
these more informal  methods can be implemented in 
classes used to t r a d i t i o n a l  t e a c h e r -d i r e c te d  
lessons.  (Kaye and Rogers 1968, p . v i i )

D isappo in t ing ly  low leve ls  of communication have been 

detected in other  areas too.  The Schools Counci l ,  comment

ing on Mode I I I  examinat ions,was aware th a t  l i a i s o n  between 

teachers and Boards was not as good as i n i t i a l l y  envisaged.  

The Mode I I I  type of examinat ion was es tab l ished  alongside  

the C.S.E.  and, as discussed in e a r l i e r  chapters ,  i t  gave 

teachers the opportuni ty  to develop those aspects of  t h e i r  

science teaching which they f e l t  were e s p e c i a l l y  re lev an t  

to the needs and a b i l i t i e s  of t h e i r  pu p i l s ;  i t  o f fe red  them,  

f o r  the f i r s t  t ime,  ' e f f e c t i v e  c o n t r o l '  of  t h e i r  na t iona l  

examinat ion sy l l abuses.  Some teachers were c l e a r l y  eager  

to take advantage of these new op po r tu n i t i es  and were 

en th u s ia s t i c  about the prospect of  such high l eve ls  of  

involvement in curr iculum development.  Many were reputed  

to have worked long hours to produce novel resource  

m at e r i a ls  and to develop a l t e r n a t i v e  assessment s t r a t e g i e s .  

However, as a r e s u l t  of  the in ve s t i g a t i o n s  preempting the  

p u b l ic a t io n  of the Schools Counci l  Examination B u l l e t i n  

No.34 ( 1976) ,  i t  became c le a r  t h a t  not a l l  teachers  

confronted with the freedom of the Mode I I I  examination  

f e l t  the same degree of assurance.  Some f e l t  remote,  

lacked conf idence in assessment techniques and found i t  

d i f f i c u l t  to comprehend the r e l a t i v e  funct ions of them

se lves,  t h e i r  schools and the Examination Boards. Hence, 

they were r e l u c t a n t  to take on the new leve ls  of respons

i b i l i t y  endowed upon them and as a consequence the new
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pat te rns  of innovat ion encompassed in the Mode I I I  examina

t i o n  scheme were not adopted to the ex ten t  i n i t i a l l y  

expected.  A large propor t ion of the teachers impl icated  

in the C.S.E.  tended instead towards the se cur i ty  of the 

Mode I examinations and t h e i r  more t r a d i t i o n a l  syl labuses  

and assessment procedures^^^.

Such fea tu res  of the C.S.E.  system were a cause of  

considerable  concern since lack of involvement in any new 

scheme, whether by accident  or design,  can have serious  

consequences on the success of th a t  scheme. Thus, convincing  

teachers of the value of a new s t ra tegy  and providing them 

with the oppor tuni ty  of p a r t i c i p a t i n g  f u l l y  in i t  (perhaps,  

by prov id ing appropr ia te  t r a i n i n g  courses and/or  remission  

from class teaching)  would seem to be important  p r e r eq u is i t es
( 5 \

fo r  success' ’ .

I t  is l i k e l y  th a t  th is  l i n e  of reasoning would gain the 

support of Deere ( in  Macintosh 1978) whose study of the  

assessment of p ro je c t  work led him to conclude th a t  in most 

subjects ,  teachers who had exper ience of  being involved  

with assessment advocated the considerat ion of course work 

(or  p r o je c t  work) as complementary to the f i n a l  examinat ion.  

From t h i s ,  i t  fo l lows th a t  experience - def ined in terms of  

f a m i l i a r i t y  wi th the C.S.E.  and i t s  associated teaching  

s t r a te g ie s  and assessment procedures - may be an i n f l u e n t i a l  

f a c t o r  in determining teachers '  use of the p r o j ec t  method 

at t h i s  l e v e l .  C l e a r l y ,  on the one hand, the novel ty  

aspect of  a new s t ra tegy  may appeal to some teachers but ,  

eq u a l l y ,  the strangeness of the new, perhaps through lack  

of conf idence and/or  support ,  may de ter  o thers .  Hence,  

whether teachers remain with the w e l l - t r i e d  f a m i l i a r
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methods or venture to introduce newer, lesser  known formu-  

lae are i n t e r e s t i n g  a l t e r n a t i v e s  requiring f u r t h e r  i n v e s t i 

gat ion .

Teacher exper ience together  with the other  topics  

mentioned e a r l i e r  were then j u s t  some of the more pressing  

issues to emerge from the review of l i t e r a t u r e  l i n k i n g  

teacher  c h a r a c t e r i s t i c s  wi th teaching s ty les  and a t t i t u d e s .  

Thus, the need to include on the quest ionna i re  and i n t e r 

view programme items re le v an t  to these issues was recognised  

ea r ly  on in t h i s  research study and on the basis of in forma

t io n  a l ready publ ished,  items were subsequently constructed  

to in ve s t i g a te  more f u l l y  a range of teacher  c h a r a c t e r i s t i c s  

including the age, sex, q u a l i f i c a t i o n s  and t r a i n i n g  of the  

respondents as wel l  as t h e i r  breadth of exper ience in 

schools and at  C.S.E.  level  (see Sect ion D of the ques t ion

n a i r e ) .  In t h is  way, i t  was hoped th a t  any pa t te rns  or 

r e la t io n s h ip s  th a t  might e x i s t  between these va r ia b l e s  and 

the respondents'  use of the p ro jec t  method could be 

i d e n t i f i e d .

The main f ind ings to a r is e  from th is  area of the  

i n v e s t i g a t i o n  are documented in the fo l l ow i ng  sect ions .

6 . 2 . 2 .  Sex Ratios

In keeping with the na t iona l  s t a t i s t i c s  ( S t a t i s t i c s  

of Educat ion,  V o l . 4,  H.M.S.O.  1976) ,  the m a j or i t y  (71.6%)  

of the science teachers p a r t i c i p a t i n g  in t h is  survey were 

male although on the quest ionnai re  nine of the respondents 

f a i l e d  to s ta te  t h e i r  gender.  Thus, in secondary science
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i t  seemed th a t  male teachers outnumbered female by almost  

three  to one and th a t  t h i s  was a pa t te rn  observable n a t i o n 

a l l y .  However, when, in t h i s  study,  the sex r a t i o  was 

examined across the separate subject  areas c e r t a in  v a r i a t 

ions in t h i s  general  pa t te rn  became apparent (see Table

6 . 3 . ) .  In Chemistry and more e s p e c ia l l y  in Physics the 

propor t ion of male teachers was h igher ,  76.7% and 92.0% 

r e s p e c t i v e l y ,  but in General Science the r a t i o  was reduced 

with male teachers making up j u s t  67.2% of the subject  

sample. In s t r i k i n g  co n t r a s t ,  the sex r a t i o  among Biology  

teachers was f a r  more e/enly balanced,  women represent ing  

48.9% of the sample popu lat ion .

A p re l im in ar y  ana lys is  of the use of p r o j ec t  work by 

male and female teachers revealed no s i g n i f i c a n t  d i f f e r e n c e  

between the sexes al though in the sample studied female 

teachers were found to use the p r o j ec t  method marg ina l l y  

more than t h e i r  male counterpar ts  (see Table 6 . 3 . ,  Figures  

(a)  and ( b ) .  In some respects th is  is a surpr is ing  

f in d in g  in th a t  female teachers ,  according to Ryans'  

study c i t ed  e a r l i e r ,  have been found to hold more permiss

ive ,  democrat ic and imaginat ive  educat ional  pe rspec t ives ,  

and since these are seen as fea tu res  c h a r a c t e r i s t i c  of a 

p r o j e c t  approach, one might have expected a much higher  

representa t ion  of women among the users of the p ro j ec t  

method.

A second analys is  - a breakdown by subject  area - 

showed th a t  only in General Science and Physics did propor

t i o n a t e l y  more female teachers implement the p r o je c t  

approach (see Table 6 . 3 . ,  Figures ( c ) ( d )  and ( e ) ( f ) .

This f in d i n g  is e s p e c ia l l y  i n t e r e s t i n g  in view of the
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marked d i s s i m i l a r i t y  between the two subjects .  General  

Science,  as discussed e a r l i e r ,  tends to be regarded as a 

low status subjec t ,  associated with pupi ls  of lower a b i l i t y ,  

and holds a comparat ively high representa t ion  of female  

teachers (see Sect ion 6 . 1 . 1 . ) .  Physics,  on the other  hand,  

is seen as a more p res t ig ious  science,  one wi th strong 

u n i v e r s i t y  t i e s  and one in which p r o j e c t  work is not gener

a l l y  pursued. Pupi ls of  high a b i l i t y  are common, female 

teachers few. Thus, i t  could be argued as perhaps Tomley 

( o p . c i t .  1980) would argue,  tha t  General Science teaching  

has i t s  roots in the 'e lementary-secondary modern' schools 

w h i l s t  Physics fo l lows in the 'grammar-publ ic t r a d i t i o n ' .  

This being so, then any d i f f e r e n t i a l  use of p r o je c t  work 

by male and female teachers in these subject  areas cannot  

be e a s i l y  exp la ined ,  at  l ea s t  not in terms of teacher  sex 

r a t i o s ,  subject  t r a d i t i o n s  or pupi l  a b i l i t y .  I t  would seem 

instead t h a t  a complex of f ac to rs  i n t e r a c t  to in f luence  

teachers in t h e i r  decisions about p r o j ec t  work and th a t  the  

sex of the teacher  as a s ingle  v a r i a b l e  is not in i t s e l f  

s i g n i f i c a n t .

6 . 2 . 3 .  Age

From e a r l i e r  studies l in k in g  the age of  the teacher  

with teaching s ty les  and prac t ices  (see Peterson 1964, Ryans 

1964) i t  was suspected th a t  t eachers '  age may be an import 

ant v a r i a b l e  in f luenc ing  t h e i r  use of  p r o j ec t  work, younger 

teachers favour ing the s t ra te g y ,  o lder  ones r e j e c t i n g  i t .  

This was not found to be the case; the data from th is
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i n v e s t ig a t io n  provided l i t t l e  evidence to support such 

an age t ren d .

In l i n e  wi th the na t iona l  s t a t i s t i c s  ( o p . c i t . ,  1976) 

the m a j o r i t y  of  respondents (62.3%) were found to be under 

35 years of age at  the t ime of enqu i ry ,  the est imated mean 

age being 33 years 9 months (see Table 6 . 4 . ) .  No s i g n i f i 

cant d i f f e r e n c e  was observed in the age d i s t r i b u t i o n  of  

teachers using and not using the p r o j e c t  method although  

the 'Users'  were found to be s l i g h t l y  younger o v e r a l l ,  

having an est imated mean age of j u s t  33 years compared to 

34 years 3 months fo r  the 'Non-Users ' .

An analys is  of teacher  age by subject  area revealed  

th a t  p r o p o r t i o n a l l y  more teachers of Physics were over the 

age of 35 w h i l s t  over 70% of the General  Science teachers  

were under 35 years of age. Since p r o j e c t  work was under

taken l ea s t  in Physics but more commonly in General Science 

(see Sect ion 6 . 1 . 1 . )  i t  could perhaps be argued th a t  the  

older  Physics teachers fo l lowed in the grammar-publ ic  

t r a d i t i o n  described by Tomley ( in  Gal ton 1980) and saw 

themselves as s c i e n t i s t s  f i r s t  and teachers second w h i ls t  

the younger General Science teachers r e l a t e d  more t y p i c a l l y  

to the elementary-secondary modern image and i t s  emphasis 

on pedagogical  s k i l l s  and pupi l  development.  By i n t e r p r e t 

ing age in terms of ' t r a d i t i o n s ' ,  i t  becomes an i n t e r e s t i n g  

v a r i a b l e  and one which might be seen to have an important  

bearing on the use of p r o j ec t  work. However, a t t r a c t i v e  

though t h i s  l i n e  of explanat ion may be, age as a s ingle  

v a r i a b l e  in f lu en c in g  teachers '  use of the p r o j e c t  method 

was not subs tan t ia ted  by t h i s  enqu i ry .  The age d i f f e ren ces  

th a t  were detected f a i l e d  to show any s t a t i s t i c a l
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s ig n i f i c a n c e  and in view of the d i s t r i b u t i o n  of teachers  

across the separate science d i s c i p l i n e s ,  i t  would seem 

th a t  subject  area and a complex of other  associated  

va r ia b l e s  may account f o r  these d i f f e r en ce s  at  l east  as 

much as teacher  age.

6 . 2 . 4 .  Q u a l i f i c a t i o n s  and Train ing

The i n i t i a l  ana lys is  of the q u a l i f i c a t i o n s  and t r a i n 

ing of the teachers p a r t i c i p a t i n g  in t h i s  enquiry revealed  

some i n t e r e s t i n g  fe a tu re s .

74.8% of the respondents were graduates (see f ig ure s  

(a)  and (b) of Table 6 . 5 . )  and assuming the d e f i n i t i o n  of  

'Good Honours' to be th a t  used in the Burnham recommendations 

on pay awards, then 47.1% of them had, in a d d i t io n ,  gained 

t h e i r  degrees with second class honours or above (see 

f i g ur es  (c)  and ( d ) .  Set against  the na t iona l  s t a t i s t i c s  

a v a i l a b l e  f o r  comparison, both these sets of f igur es  seem 

high since in 1976 the t o t a l  percentage of a 11 graduates in 

secondary establ ishments stood at j u s t  42.6% ( S t a t i s t i c s  of  

Educat ion,  V o l . 4, H.M.S.O.  1976) .  Hence, i f  these f igur es  

are r e p r es en t a t i v e  of the secondary teaching population, i t  

wodld appear th a t  the sciences hold a much higher  propor t ion  

of graduate teachers than other  subject  areas and th a t  th is  

gives some support to e a r l i e r  suggestions t h a t  school  

science teaching has strong u n iv e r s i t y  l inks  and fo l lows in 

the academic ra ther  than the pedagogic t r a d i t i o n .

In t h i s  study.  Chemistry and Physics held the g rea tes t  

propor t ion of graduates (83.4% and 75.2% r e s p e c t iv e ly )  w h i l s t
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General Science had the lowest ( 61 .0%) ,  a f in d in g  which 

perhaps r e f l e c t s  the low status of t h is  subject  compared 

to the pure sciences.

The data from th is  study also showed th a t  89.1% of  

the respondents had gained some form of profess ional  

t e a c h e r - t r a i n i n g .  Although no d i r e c t  comparisons can be 

made with the s t a t i s t i c s  publ ished by H .M.S.O. ,  th is  

f i g u r e  seems ex ce pt io na l l y  high^^^ and one cannot exclude  

the p o s s i b i l i t y  th a t  such a high percentage of t r a in ed  

respondents in th is  enquiry may not be t r u l y  r ep res ent a t i ve  

of the whole secondary science teaching populat ion;  i t  

might simply in d ica te  th a t  t r a i n ed  teachers are more l i k e l y  

to respond to inv es t ig a t io n s  of t h i s  k ind.  In other  words,  

by not tak ing into account those unt rained s t a f f  who may 

have f e l t  i n s u f f i c i e n t l y  q u a l i f i e d  and/or  motivated to 

respond to the ques t ionna i re ,  the propor t ion of t r a in ed  

teachers involved in t h i s  study may be a r t i f i c i a l l y  high.

A breakdown of the q u a l i f i c a t i o n s  and t r a i n i n g  of  those 

teachers using and not using the p r o je c t  method in C.S.E.  

science teaching revealed no s i g n i f i c a n t  d i f f e re n ce s  between 

the two groups of teachers (see Table 6 . 5 . ) .  A s l i g h t l y  

higher  percentage of  t r a i n e d ,  good Honours graduates used 

p r o j e c t  work than did not ,  and a s i m i l a r  observat ion was 

made in respect  of t r a i n e d ,  non-graduate teachers.  However,  

since 69.3% of Biology teachers ( f i g u r e s  (e)  and ( f ) )  and 

75.0% of General Science teachers may be grouped w i th in  

these two ca teg or ies ,  compared to only 59.2% and 55.2% of  

Chemistry and Physics teachers,  the incidence of p r o j ec t  

work here would seem to r e f l e c t  subject  d i f f e re n ce s  ra ther  

than teacher  c r e d e n t i a l s .  O v e r a l l ,  then,  comparing
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untra ined graduates and t r a i n ed  non-graduates,  no d i f f e r 

e n t i a l  use of p ro jec t  work was observed.

These f indings  are in t e r e s t i n g  in th a t  they run contra  

to what one might expect on the basis of arguments put 

forward in the l i t e r a t u r e .  In science teaching,  the good 

Honours graduate wi thout  formal  t e a c h e r - t r a i n i n g  has been 

associated wi th ' a deep and systemat ic concern fo r  the  

content  of  the subject '  r a t h er  than the pu p i l ;  his knowledge 

and ex pe r t i s e  has been l a b e l l e d  ' t h e o r e t i c a l '  and he has 

been at tacked f o r  his lack of pedagogical  s k i l l s .  In 

c o nt r as t ,  the t r a i n ed  teacher  by vocat ion has concerned 

himsel f  wi th the needs of his pupi ls  and, w h i l s t  lacking  

subject  i d e n t i t y ,  has f a m i l i a r i z e d  h imsel f  wi th the range 

of teaching methods and techniques open to him. Hence, one 

might expect the t r a i n ed  teacher  to be more w i l l i n g  and 

able to pursue a course of p r o je c t  work than the untrained  

graduate who would seem more in c l in e d  to s t i c k  with t r a d i 

t i o n a l ,  d i d a c t i c  teaching methods. However, al though these  

stereotypes may have been shrewd in the past ,  such d i v i s i o ns  

among teachers on the basis of t h e i r  q u a l i f i c a t i o n s  and 

t r a i n i n g  are not substant ia ted  by t h i s  more recent  enqui ry .  

From the data presented here,  i t  seems f a i r  to conclude 

t h a t  there  is no general  tendency f o r  teachers with a 

p a r t i c u l a r  pa t te rn  of q u a l i f i c a t i o n s  and t r a i n i n g  to use 

p r o j e c t  work s i g n i f i c a n t l y  more (or  less)  than teachers  

with a l t e r n a t i v e  educat ional  backgrounds.
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6 . 2 . 5 .  H i g h e r  D e g r e e s

Of the 461 teachers p a r t i c i p a t i n g  in t h is  i n v e s t i g a 

t i o n ,  43 (9.3%) of them possessed some form of higher degree 

(see Table 6 . 6 . ) .  Among the higher  q u a l i f i c a t i o n s ,  the  

Doctorate (Ph .D. )  was found to be most common (3 .5%) ,  

fo l lowed by the Master of Science (M .Sc . ,  2 .4%) .  Eight  

respondents held e i t h e r  the Master of  Arts or Philosophy  

(M.A. or M . P h i l . )  al though the importance/ re levance of the  

former q u a l i f i c a t i o n  to science teaching was d i f f i c u l t  to 

ascer ta in  since i t  was appreciated t h a t  an M.A. might be 

more i n d i c a t i v e  of the Oxbridge t r a d i t i o n  than a t rue  Arts  

Honour. Only 4 respondents were in possession of the 

Master of Education (M .E d . ) .

Pro fessiona l  q u a l i f i c a t i o n s  (such as those in pharmacy,  

biochemist ry ,  a g r i c u l t u r e )  were fo r  ease of  analysis  

included in the category 'Other  Higher Degrees' .

Further  analysis  of degrees held was d i f f i c u l t  because 

of the small  numbers of respondents involved in each 

ca tegory.  However, a breakdown of  higher  q u a l i f i c a t i o n s  

by use of p r o j ec t  work was useful  in demonstrat ing the  

s l i g h t l y  g rea te r  propor t ion of higher  degrees (notab ly  M.A. ,  

M . P h i l . ,  M.Ed. ,  Ph.D. )  held by those teachers not using the  

p r o j e c t  method (see columns (1)  and (2)  of  Table 6 . 6 . ) .

I t  is st ressed though t h a t ,  unsupported by any s t a t i s t i c a l  

t e s t s ,  t h i s  f i nd in g  can only be in t e r p r e t e d  as a si ight  

tendency.  Whether the data could be appl ied in reverse  

remains dubious fo r  al though i t  might be a t t r a c t i v e  to 

suggest th a t  those teachers with more advanced academic 

q u a l i f i c a t i o n s  are slower to adopt a more contemporary
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teaching s t ra tegy  such as a p r o je c t  approach, the data

presented here o f fe r s  no support f o r  t h is  suggest ion.

This is demonstrated as fo l lows:

Number of 'Users'  wi th Higher Degree(s)  = 15 
Number of 'Non-Users'  wi th Higher Degree(s)  = 28

Rat io of 'Users'  to 'Non-Users'  = 15 : 28
= 1 : 1.9

S i m i l a r l y ,

Number of a l l  'Users'  = 160
Number of a l l  'Non-Users'  = 301

Rat io of 'Users'  to 'Non-Users'  = 160 : 301
1 : 1.9

Hence, there  is no evidence to suggest th a t  teachers with  

higher  degrees use p r o je c t  work to any lesser  extent  than 

those not in possession of  such degrees.  In a d d i t io n ,  i t  

should be st ressed th a t  in the 'Non-Users'  category,  (Column 

2, Table 6 . 6 . )  some respondents held more than one higher  

degree.  Accordingly ,  the s l i g h t  tendency f o r  'Non-Users'  

to possess a g rea te r  propor t ion of higher  degrees is 

eroded when the propor t ions of respondents themselves are 

examined.

6 . 2 . 6 .  Experience^^^

( i ) Years in Teaching

Sect ion D, item 4 of the quest ionna i re  sought to inves

t i g a t e  the number of years each respondent had been teaching  

(a)  in t h e i r  present  sc h o o l / c o l l e g e ,  and (b) since the s t a r t  

of t h e i r  teaching career .  I t  was a n t i c i p a t e d  th a t  the  

per iod of t ime spent in a s in g le  establ ishment  and the t o t a l  

dura t ion  of the teachers '  career  may wel l  have an in f luence  

on t h e i r  use of p r o j ec t  work as a t e a c h i n g / 1 earning
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s t ra teg y  and as an assessment procedure,  and i t  was hoped 

t h a t  th is  sect ion of the enquiry would h i g h l i g h t  any 

r e l a t i o n s h i p s  of th is  k ind.  For s i m p l i c i t y ,  both l ines of  

i n v e s t i g a t i o n  u t i l i s e d  grouped year  periods ( e . g .  1+ to 3 

years)  where the respondents were requi red to in d ic a t e  the 

t ime range app l icab le  in each case.  The f ind ings  are 

summarised in Tables 6.7a and 6.7b and charted in histogram 

form in Figures 6 ( i )  and 6 ( i i ) .

As shown in Table 6 . 7 a . ,  63.4% of  the respondents had 

been teaching in t h e i r  present  schoo l /co l l e ge  j u s t  f i v e  

years or l ess ,  the 'newcomers' ( i . e .  those in t h e i r  f i r s t  

year )  making up 14.8% of the t o t a l .  L i t t l e  d i f f e r e n c e  was 

found between the 'Users'  and 'Non-Users'  of p ro j ec t  work 

in the survey popu la t ion.  This was surpr is ing  since i t  

did not lend support to e a r l i e r  and more common f ind ings  

t h a t  o lder  es tab l i shed teachers r e v e r t  to t r a d i t i o n a l  

methods and adopt a more l ea rn i ng -c e n t re d  d i d a c t i c  approach 

(see Shipman 1967, Grace 1972, Peterson in Biddle and 

El lena 1964) .  Among the 'Users'  s l i g h t l y  more were found 

to be w i t h in  the 1 to 5 year category but no s i g n i f i c a n t  

d i f f e r e n c e s  were de tec ted ,  and those teachers who were 

' l o n g - s ta n d e r s ' ( i . e .  9+ to 15 years)  in t h e i r  e s t a b l i s h 

ments used p r o j ec t  work j u s t  as f r e q u e n t l y  as the newer 

members of s t a f f^ ^^ .

Concerning the t o t a l  number of years spent in t each ing ,  

296 (64.2%) of the respondents were found to have been 

teaching j u s t  10 years or less and 36 (7.8%) of them were 

at  the t ime of the enquiry in t h e i r  f i r s t  (p robat ionary )  

year  of teaching (see Table 6 . 7 b ) .  155 (33.6%) of the

respondents had been teaching in excess of 10 years.
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TABLE 6 . 7 a .

THE TEACHERS: YEARS SPENT IN CURRENT ESTABLISHMENT

FREQUENCY OF RESPONSE (% age)
YEARS 'Users'  of  

Pro jec t  Work
'Non-Users'  of  
Pro jec t  Work

A l l  Respondents

1 year  or less 23 ( 1 4 .4 ) 45 ( 1 5 . 0 ) 68 ( 1 4 .8 )

1+ to 3 48 (3 0 . 0 ) 77 ( 2 5 . 6 ) 125 ( 2 7 .1 )

3+ to 5 39 (2 4 .4 ) 60 ( 1 9 . 9 ) 99 ( 2 1 .5 )

5+ to 7 19 ( 1 1 .9 ) 42 ( 1 4 . 0 ) 61 (1 3 .2 )

7+ to 9 14 ( 8 . 8 ) 23 ( 7 . 6 ) 37 ( 8 . 0 )

9+ to 11 5 ( 3 . 1 ) 7 ( 2 . 3 ) 12 ( 2 . 6 )

11+ to 13 4 ( 2 . 5 ) 10 ( 3 . 3 ) 14 ( 3 . 0 )

13+ to 15 5 ( 3 . 1 ) 8 ( 2 . 7 ) 13 ( 2 . 8 )

Over 15 years 3 ( 1 . 9 ) * 22 ( 7 . 3 ) 25 ( 5 . 4 )

Not stated - 7 ( 2 . 3 ) 7 ( 1 . 5 )

n = 160 (100%) = 301 (100%) = 461 (100%)

* see Note (8)
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TABLE 6 . 7 b .

THE TEACHERS: YEARS SPENT IN TEACHING

FREQUENCY OF RESPONSE ( % age)

YEARS 'Users' of  
Pro jec t  Work

'Non-Users'  of  
Pro jec t  Work

A l l Respondents

1 or less 14 ( 8 . 8 ) 22 ( 7 . 3 ) 36 ( 7 . 8 )

1+ to 5 48 (3 0 . 0 ) 83 ( 2 7 . 6 ) 131 (2 8 .4 )

5+ to 10 45 (2 8 .1 ) 84 ( 2 7 . 9 ) 129 ( 2 8 .0 )

10+ to 15 29 (1 8 .1 ) 48 ( 1 5 . 9 ) 77 (1 6 .7 )

15+ to 20 13 ( 8 . 1 ) 25 ( 8 . 3 ) 38 ( 8 . 2 )

20+ to 25 4 ( 2 . 5 ) 18 ( 6 . 0 ) 22 ( 4 . 8 )

25+ to 30 4 ( 2 . 5 ) 10 ( 3 . 3 ) 14 ( 3 . 0 )

30+ to 35 1 ( 0 . 6 ) 3 ( 1 . 0 ) 4 ( 0 . 9 )

Over 35 - - - - - -

Not stated 2 (1 . 3 ) 8 ( 2 . 7 ) 10 ( 2 . 2 )

n = 160 (100%) = 301 (100%) =461 (100%)
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When viewed alongside the age d i s t r i b u t i o n  of the  

teachers,  these f indings open up several  issues worthy of 

comment.

Those teachers in the profession f o r  longer than 10 

years,  assuming the minimum q u a l i f y i n g  age to be 20 to 22 

years (depending on the route of e n t r y ) ,  must by r e q u i r e 

ment be over 30 years of age. However, as shown in Table

6 . 4 .  (given e a r l i e r )  the number of respondents in the  

'over  30'  category t o t a l l e d  275 (59.7%) which means th a t  

120 (26.0%) teachers in t h is  group had less than 10 years 

exper ience i . e .  less than might be expected given t h e i r  

age. This discrepancy between the possible number of years 

in teaching and the actual  perhaps r e f l e c t s  some important  

f ea tu res  of t eachers '  career  pat terns over the l as t  two 

decades.

The main elements of teacher  shortage ou t l ined  in the 

Ninth Report of the Nat ional  Advisory Counci l  on the 

Tra in ing and Supply of Teachers (1965) and a l a t e r  repor t  

produced by a Committee of Inqu i ry  on Teacher Education and 

Tra in ing (James Report 1971) have h i gh l igh ted  c e r t a in  key 

f a c to rs  in f luenc ing  career  pa t te rn s ,  and a study by Kob 

( in  Halsey et  a 1 1965) de f in ing  the teachers '  ro le  in 

German respondents during the years 1956 - 7 has provided 

f u r t h e r  observat ions re le v an t  to t h i s  issue.  On the basis 

of these research s tudies ,  several  explanat ions would seem 

1i k e l y .

F i r s t l y ,  i t  seems probable th a t  fo r  some respondents 

teaching may not have been t h e i r  f i r s t  choice of career  and 

in th is  event t h ^  lay have been l a t e  ent rants  into the  

p r o f e s s io n .
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Secondly,  against  a background of s p e c i f i c  l e g i s l a t i o n  

author i z ing  Nat ional  Service up u n t i l  1961, some respondents 

aged 35 or over may through force  of circumstances have been 

l a t e  enter ing  the profession or ,  a l t e r n a t i v e l y ,  had t h e i r  

teaching careers i n te r ru p te d .

T h i r d l y ,  some of the science teachers may have d e l i b 

e r a t e l y  chosen to delay or i n t e r r u p t  t h e i r  per iod in te ach 

ing to gain experience in other  f i e l d s  (see Sect ion

6 . 2 . 6 . ( i v ) ) .

And f o u r t h l y ,  the pos i t ion  of women in teaching cannot  

be ignored since t h e i r  unique pat terns of employment w i l l  

a f f e c t ,  not l e a s t ,  the data presented here.  C l e a r l y ,  the  

special  ci rcumstances brought about by the ascr ibed ro le  of  

c h i l d - b e a r i n g  and the prescr ibed task of f a m i l y - r e a r i n g ,  

ex er t  s p e c i f i c  pressures on women, fo rc ing  them in many 

cases to leave teaching.  The r e t r e a t  from teaching may 

come ea r l y  or l a t e  in a woman's career ;  i t  may represent  

the f i n a l  c u r t a i n ,  an i l l - t i m e d  break or a shor t ,  

s t r a t e g i c a l l y - p l a n n e d  in termiss ion in t h e i r  teaching ca reer .  

Ei therway,  i t  has to be accepted tha t  the f ig ur es  quoted 

here must r e f l e c t  to some ex ten t  these premature departures  

from teaching by women.

Returning to the o r i g i n a l  data on the t o t a l  number of  

years spent in t eaching,  a second breakdown of the r e p l i e s  

i n to  'Users'  and 'Non-Users' of  p ro j ec t  work was implemented 

in an at tempt to determine whether any associat ions between 

the va r iab les  ex is t ed .  ( I t  was suspected,  f o r  instance,  

t h a t  the teachers of long-standing might be more inc l ined  

to pe rs is t  with the ' t r i e d  and tes ted '  t r a d i t i o n a l  teaching  

methods and thus show re luc tance  to at tempt a p r o j e c t - t y p e
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approach, wi th t h e i r  C.S.E.  p u p i l s . )  The r e s u l t s  of th is  

analys is  are given in Table 6 .7b.  and displayed g ra ph ic 

a l l y  in Figure 6 ( i i ) ,  pages 292 and 293.

For the t o t a l  period spent in t ea ch ing ,  a s l i g h t l y  

g r e a te r  percentage of 'Users'  was found in every category  

under 15 years and, as expected,  a s l i g h t l y  g r e a te r  perc en t 

age of 'Non-Users'  was found in a l l  ca tegor ies  over 15 years 

However, i t  must be emphasised t h a t  these tendencies were 

detected only in terms of percentage observat ions;  the  

f i n d i n gs  were not found to be s t a t i s t i c a l l y  s i g n i f i c a n t  

and thus the data can provide no strong evidence to support  

the suggestion th a t  f o r  t eachers ,  the longer  t h e i r  period  

in t e ach ing ,  the less l i k e l i h o o d  there  is of  them implem

ent ing the more modern teaching s t r a t e g i e s .

( i i ) Previous Teaching Posi t ions in Secondary Education 

In response to item 4(c )  Sect ion D of  the ques t ion 

n a i r e ,  " P r i o r  to your present  p o s i t i o n ,  did you hold any 

other  f u l l - t i m e  teaching posts in secondary educat ion?" ,  

the f o l l o w i n g  data were received:

TABLE 6 . 8 a .

THE INCIDENCE OF EXPERIENCE IN OTHER 
FULL-TIME SECONDARY TEACHING POSTS

FREQUENCY OF RESPONSE {% age)

'Users '  of  PW 'Non-Users'  of  PW A l l  Respondents

YES
NO
NOT ANS

78 (48.8%)  
81 (50.6%)  

1 (0.6%)

164 (54.5%)  
128 (42.5%)  

9 (3.0%)

242 (52.5%)  
209 (45.3%)  

10 (2.2%)

n = 160 (100%) 301 (100%) 461 (100%)
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As shown in Table 6 . 8 a . ,  over 50% of the respondents  

had held other  f u l l - t i m e  teaching posi t ions in secondary 

educat ion,  p r i o r  to t h e i r  curren t  appointment.  A breakdown 

of the responses into 'Users'  and 'Non-Users'  of  p r o je c t  

work showed th a t  the l a t t e r  group ( i . e .  the 'Non-Users ' )  

had s l i g h t l y  more exper ience of teaching in other  secondary 

establ ishments than the 'Users'  (54.5% compared to 48.8%).  

These f ind ings  were not however found to be s t a t i s t i c a l l y  

s i g n i f i c a n t  although the increased tendency not to use 

p r o j e c t  work by those respondents with previous f u l l - t i m e  

secondary teaching exper ience might r e a l i s t i c a l l y  be l inked  

to other  r e la t e d  fac to rs  such as teachers '  age, q u a l i f i c a 

t io ns  and the number of years spent in teaching in t o t a l .

A subsequent enquiry into the types of teaching  

exper ience gained by the 242 respondents c i te d  above 

produced the data given in Table 6 .8b.  which fo l lo ws .

Table 6 .8b.  r e f l e c t s  the range of secondary teaching  

exper ience gained by the respondents.  Over one t h i r d  of  

the teachers (34.7%) had taught  in comprehensive e s t a b l i s h 

ments ( a l l  types:  11 - 14, 11 - 16, 11 - 18 ye ar s ) ;  18% 

had Grammar school exper ience and an almost equal propor 

t io n  had f i r s t - h a n d  teaching knowledge of Secondary Modern 

schools.  A f u r t h e r  68 respondents (14.8%;, see column 3) 

had taught  in o ther ,  less common, secondary i n s t i t u t i o n s  

such as te chn ica l  schools,  specia l  schools,  B r i t i s h  Forces 

schools.  Commonwealth and missionary schools,  and the l i k e .

In the second instance ,  a breakdown of the type of  

secondary teaching exper ience gained by the 'Users'  and 

'Non-Users'  of  p ro jec t  work was undertaken on the under

standing t h a t  ce r t a in  kinds of establ ishment  may have
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TABLE 6 . 8 b .

PRIOR TEACHING EXPERIENCE IN SECONDARY EDUCATION: 
TYPES OF ESTABLISHMENT

Type of  
Establ Ishment

FREQUENCY OF RESPONSE*(% age)

1. ' Users ' 2. 'Non-Users' 3. A l l  Respondents

Comprehensive
Grammar

49 ( 3 0 .6 )  
27 (1 6 . 9 )

111 (3 6 . 9 )  
56 ( 1 8 .6 )

160 ( 3 4 .7 )  
83 (1 8 . 0 )

Su b - to ta ls 76 (4 7 .5 ) 167 (5 5 . 5 ) 243 (5 2 . 7 )

Secondary
Modern

Technical
28 ( 1 7 .5 )  

6 ( 3 . 8 )
52 ( 1 7 .3 )  

4 ( 1 . 3 )
80 ( 1 7 .4 )  
10 ( 2 . 2 )

Sub- tota  1 s 34 (2 1 . 3 ) 56 (1 8 . 6 ) 90 ( 1 9 .5 )

Special  
Other types

2 ( 1 . 3 )  
19 (1 1 . 9 )

1 ( 0 . 3 )  
36 (1 2 . 0 )

3 ( 0 . 7 )  
55 (1 1 . 9 )

where n = 
out of  t o t a l

78*
160 (100%)

164*
301 (100%)

242*
461 (100%)

* I t  should be stressed th a t  many respondents  
had teaching exper ience in more than one 
type of  i n s t i t u t i o n  and th e r e fo r e  made more 
than one response. Such m u l t i p l e  responses 
expla in  the high frequency of exper ience  
observed under t h i s  quest ionna i re  i tem,  and 
neces s i t a te  the presentat ion of data as a 
percentage of the t o t a l  number of respondents 
in each category.
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encouraged a p r o j ec t  approach w h i l s t  others may have not .

( I t  was suspected,  fo r  example, th a t  ce r t a in  c h a r a c t e r i s t i c  

f eatu res  of a school ,  such as pupi l  i n take ,  exam- 

o r i e n t a t i o n ,  t e a c h e r /p u p i l  expec tat ions ,  might perhaps be 

conducive to the implementat ion of p r o j ec t  work with  

science pupi ls  and thus he lp fu l  in the development of  

op po r tun i t i es  fo r  i t s  use. )

The re s u l t s  of t h i s  ana lys is  are recorded in Columns 

1 and 2 of Table 6 .8b.

The data showed no s i g n i f i c a n t  d i f f e r en ce s  in teaching  

exper ience between the 'Users'  and 'Non-Users' of  p r o je c t  

work al though the f ind ings  did suggest some i n t e r e s t i n g  

tendencies .  For instance,  a s l i g h t l y  g rea te r  propor t ion of  

those teachers using the p r o j ec t  method had previous exper 

ience in Secondary Modern and Technical  schools (21.3% 

compared to 18.6%),  and of those teachers not using p r o j ec t  

work with C.S.E.  pupi ls  at  the t ime of the enqu i ry ,  a 

s l i g h t l y  g re a te r  percentage had taught  in Comprehensive 

and Grammar schools (55.5% compared to 47.5%) .  Developing 

these r es u l ts  f u r t h e r ,  i t  is of course a t t r a c t i v e  to suppose 

t h a t  Secondary Modern and Technical  schools,  each with  

pupi ls  of s i m i l a r  a b i l i t i e s  and a p t i t u de s ,  and wi th c u r r i 

cula th a t  were l a r g e ly  non-academic and p r a c t i c a l  in b ias ,  

may have made ideal  se t t i n gs  fo r  the development of a 

p r o j ec t  approach to l e a rn in g .  Conversely,  in the Grammar 

and Comprehensive schools - because of  t r a d i t i o n  in the  

former case and l o g i s t i c s  in the l a t t e r  - p r o j ec t  work may 

have been d i f f i c u l t  to implement.  I t  might be argued, f o r  

instance ,  t h a t  the Grammar School with i t s  academic record,  

i t s  ex am in a t i o n -o r ie n ta t io n  and i t s  c la s s ic a l  t r a d i t i o n s .
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was hardly l i k e l y  to be a hot-bed f o r  p r o j e c t  innovat ion.  

S i m i l a r l y ,  the view could be upheld t h a t  the Comprehensive 

school wi th i t s  'new' mixed a b i l i t y  in ta k e ,  i t s  in vo lv e 

ment with a range of examinat ion Boards, syl labuses and 

modes, may have produced in i t s  e a r ly  days too many 

managerial  and o rgan is a t ion a l  problems to permit  the 

i n t ro du c t io n  of  e f f e c t i v e  p r o j ec t  work. Perhaps, as some 

suggest ,  i t  is only now a f t e r  a per iod of s e t t l i n g  and 

f a m i l i a r i s a t i o n  th a t  the p r o j ec t  method can be successful ly  

implemented in these establ ishments .

Thus, from the data on previous teaching posts,  a 

number of i n t e r e s t i n g  comparisons between establ ishments  

may be made and a t t r a c t i v e  theor ies  about t h e i r  ro le  in 

p r o j e c t  innovat ion can be formula ted .  However, i t  has to 

be st ressed f i n a l l y  t h a t  the issues ra ised under th is  topic  

remain specu la t i ve  in th a t  the f in d in gs  emerging from th is  

aspect of the enquiry f a i l e d  to show any s t a t i s t i c a l  

s i g n i f i c a n c e .

( i i i ) P r i o r  Experience of C.S.E.  Science Teaching

In the in t roduc t ion  to t h i s  sect ion ( 6 . 2 . 1 . ) ,  i t  was 

suggested t h a t  lack of  confidence in the techniques of  

examining and f a m i l i a r i t y  with the Board s t r u c t u re  and 

the ad m in is t r a t io n  of examinat ions might ,  in p a r t ,  expla in  

t eachers '  f a i l u r e  to develop to the f u l l  Mode I I I  examina

t i o n s  in sc ience.  Moreover,  i t  was speculated tha t  

f a m i l i a r i t y  with the d i f f e r e n t  aspects of the C .S . E . ,  i t s  

var ious modes, syl labuses and assessment procedures might  

give teachers the conf idence needed to at tempt  a l t e r n a t i v e  

s t r a t e g i e s  and to develop new techniques in t h e i r  science
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t each ing .  Hence, fo r  the purposes of t h i s  enqui ry ,  i t  was 

considered important  to es t ab l i s h  the ex ten t  of  C.S.E.  

science teaching experience acquired by the respondents 

and to i n v e s t i g a te  whether or not such exper ience inf luenced  

teachers and encouraged them to engage more r e a d i l y  in less 

convent ional  teaching methods such as p r o j e c t  work.

Item 6,  Sect ion D, the l a s t  formal  item to be 

included on the ques t ionna i re ,  was an at tempt to determine  

the incidence and nature of C.S.E.  science teaching  

exper ience held by the respondents.  The r e s u l t s  are 

summarised in Tables 6 . 9a .  and 6 .9b.

TABLE 6 .9a .

THE INCIDENCE OF PRIOR C.S.E.  SCIENCE TEACHING EXPERIENCE 
AMONG THE USERS AND NON-USERS OF PROJECT WORK

FREQUENCY OF RESPONSE (% age)

EXPERIENCE 'USERS' 'NON-USERS' ALL RESPONDENTS

YES 63 (3 9 .4 ) 121 (4 0 . 2 ) 184 (3 9 . 9 )
NO 95 (5 9 .4 ) 168 (5 5 . 8 ) 263 (5 7 . 0 )
NOT. ANS. 2 (1 .3 ) 12 ( 4 . 0 ) 14 ( 3 . 0 )

n = 160 301 461

As shown in Table 6 . 9 a . ,  39.9% of the respondents had 

gained some experience of C.S.E.  science teaching p r i o r  to 

t h e i r  present  p o s i t i on .  In th is  respect ,  no s i g n i f i c a n t  

d i f f e r e n c e  was found between the 'Users'  and 'Non-Users'  

of p r o j e c t  work: 39.4% of the 'Users'  compared to 40.2%

of the 'Non-Users'  had some previous exper ience of  

science teaching at  C .S.E.  l e v e l .
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TABLE 6 . 9 b .

THE RANGE OF C.S.E.  TEACHING EXPERIENCE GAINED BY
SCIENCE RESPONDENTS

E.M.R.E.B. FREQUENCY OF RESPONSE FROM CSE SUBJECT TEACHERS*

C . S . E . * * BIOLOGY CHEMISTRY GEN. SCI. PHYSICS ALL SUBJECTS

SYLLABUS U NU U NU U NU U NU U NU Total

BIOLOGY
Mode I

T T
1 1 16 1 4 4 3 1 2 17 25 42

1 1 
1 1 1 1 1 1 2 1 3

Mixed 3 2 - - - - - 1 3 3 6
TOTAL 16 19 1 4 6 3 1 3 22 29 51
CHEMISTRY
Mode 1 1 2 5 15 5 3 1 5 12 25 37

1 1 - - 1 2 - - - - 1 2 3
I I I 1 - - - - - - - 1 - 1

Mixed 1 - - 2 - - - - 1 2 3
TOtAL 3 2 6 19 5 3 1 5 15 29 44
GEN.SCIENCE
Mode 1 6 6 1 10 2 3 - 4 9 23 32

I I - - 1 - - - - - 1 - 1
I I I 1 1 2 1 1 - - - 4 2 6

Mixed 2 - - 1 - - - 2 2 3 5
TOTAL 9 7 4 12 3 3 0 6 16 28 44
PHYSICS
Mode 1

T T
3 2 1 11 3 2 4 18 11 33 44

1 1 

1 1 1 1 1 1
Mixed - - - - - - - 4 - 4 4
TOTAL 3 2 1 12 3 2 4 22 11 38 49
}ther Boards
-  Biology 7 8 1 1 2 3 - 1 10 13 23
- Chemistry 2 - 9 8 5 - - 8 16 16 32
-  Gen . S c i . 5 1 3 4 2 1 1 6 11 12 23
-  Physics 1 - 1 2 1 2 2 14 5 18 23
-  Others 9 19 2 15 5 3 4 19 20 56 76
TOTAL 24 28 16 30 15 9 7 48 62 115 177

n = 63 121 184

out of
t o t a l = 160 301 461

*  Subject  teachers def ined according to t h e i r  main C.S.E.  
science subject  as stated on t h e i r  quest ionnai res  
(N.B.  U = Users of p r o j ec t  work, NU = Non-Users of p r o j ec t  
work) .

* *  East Midland Regional Examinations Board unless o t h e r 
wise s t a ted .
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Concerning the range of exper ience gained (see Table  

6 . 9 b . ) ,  i t  can be seen t h a t ,  between them, the respondents 

had acquired a wide v a r i e t y  of C.S.E.  teaching experience  

in d i f f e r e n t  subjects ,  in d i f f e r e n t  modes and under d i f f 

e ren t  Examinations Boards^^^. I t  was c le a r  th a t  a number 

of teachers p a r t i c i p a t i n g  in the study had taught  C.S.E.  

science in subjects other  than the one with which they  

were c u r r e n t l y  associated.  This was e s p e c i a l l y  de tec tab le  

among those teachers of General Science f o r  whom C.S.E.  

exper ience in the teaching of Biology,  Chemistry and 

Physics was also recorded^^^^. However, i t  was i n t e r e s t 

ing to note th a t  th is  tendency was less marked amongst the 

teachers of Physics.  For t h i s  group of  respondents,  the  

incidence of teaching exper ience in other  C.S.E.  science  

subjects was reduced, r e f l e c t i n g  perhaps both the high 

status of the subject  and the shortage of s t a f f  a v a i l a b le  

to teach i t ,  issues which were at  the cent re  of heated 

discussions on recrui tment  to s p e c i a l i s t  science teaching  

at  the t ime of t h i s  study^^^^.

The suggestion th a t  exper ience wi th Mode I I I  examina

t i on s  may promote teachers '  use of p r o j e c t  work by a l l o w 

ing them opportuni ty  to f a m i l i a r i s e  themselves with  

a l t e r n a t i v e  teaching s t ra te g ie s  and assessment procedures 

rece ives some support from t h i s  enqu i ry .  Among the users 

of p r o j e c t  work, seven instances of previous Mode I I I  

exper ience were recorded compared to only four  among the  

non-users.  Although the numbers are c l e a r l y  too low to 

be put to any s t a t i s t i c a l  t e s t ,  the lack of Mode 111 

exper ience in a 11 rows of the ta b le  is possibly  the most 

i n t e r e s t i n g  fe a t u re  to emerge from t h i s  par t  of  the
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enquiry and perhaps expla ins the low incidence of p r o j ec t  

work (of  a l l  types)  observed in t h i s  study.

( i V ) Employment Outside the F ie ld  of Education

In v e s t i g a t i o n  of the types of work exper ience posses

sed by the respondents in t h is  study was extended in an 

at tempt to es tab l i s h  whether the na t t i re / f i e ld  of the work 

exper ience could be r e la t e d  in anyway to the kinds of  

teaching s t ra te g ie s  (notab ly  p r o je c t  work) l a t e r  employed.

I t  had been suggested,  f o r  instance ,  th a t  v a r i e t y  in career  

pat te rn  might encourage teachers to extend t h e i r  r e p e r t o i r e  

of teaching methods and consequent ly encourage them to  

implement with more confidence and competence a p r o j ec t  

approach to secondary science teach ing.  I tem 5, Sect ion D 

of the quest ionnai re  was an at tempt to acquire the informa

t i o n  necessary to support or r e fu te  t h i s  suggest ion.

In the i tem, the teachers were asked to s ta te  i f  they  

had "ever had f u l l - t i m e  employment of  longer than six  

months durat ion outside the f i e l d  of ed u ca t i o n ' .  I f  so,  

they were then asked to give b r i e f  d e t a i l s  of the type (s )  

of occupation in which they had been engaged. Using the  

in format ion provided by the respondents,  f i v e  categor ies  

of employment were der ived which were considered to be 

r e l ev an t  to the enquiry in hand. The ca tegor ies  are 

summarised as fo l lows:

(1)  S c ie nc e -p ra c t is in g ;  industry-based
(2)  Non-sc ie nc e -p rac t i s ing ;  industry-based
(3)  S c ie nc e -p r ac t is in g ;  n o n - i n d u s t r i a l
(4)  Non -sc ience -prac t i s ing ;  n o n - i n d u s t r i a l  

and (5)  Fu l l y  va r i ed ,  wide- ranging .

For the purposes of t h i s  study,  sc ie n ce - p r a c t is in g  

was dist inguished from s c i e n c e - r e l a t e d .  Jobs were categor ized
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according to the former label  only i f  they required the  

p r ac t ic e  of s c i e n t i f i c  s k i l l s  (see Chapter 5) as in 

chemical a n a ly s i s ,  exper imentat ion and t e s t i n g  procedures.  

S c ie nc e - r e l a t ed  occupations ( e . g .  D i s t r i b u t i o n  Manager fo r  

s c i e n t i f i c  equipment) were d i f f e r e n t i a t e d  since although  

they may have required some s p e c i a l i s t  s c i e n t i f i c  knowledge,  

they made no demands on s c i e n t i f i c  s k i l l s  as such.

In most cases, each stated occupation could,  wi thout  

too much d i f f i c u l t y ,  be assigned to a s p e c i f i c  category,  

but where the job de scr ip t io n  was too vague, the case was 

recorded under 'Not s p e c i f i e d ' .

The f in d in gs  are summarised in Tables 6 .10a .  to d. 

which f o l l o w .

TABLE 6 .10a .

THE INCIDENCE OF FULL-TIME EMPLOYMENT OUTSIDE THE FIELD 
OF EDUCATION AMONG THE TEACHERS OF C.S.E.  SCIENCE

Employment
Outside
Education

FREQUENCY OF RESPONSE (% age)

'USERS' 'NON-USERS' ALL RESPONDENTS

YES 55 (3 4 . 4 ) 119 (3 9 .5 ) 174 (3 7 . 7 )

NO 101 (6 3 . 1 ) 172 ( 5 7 .1 ) 273 (5 9 . 2 )

NOT ANS. 4 ( 2 . 5 ) 10 ( 3 . 3 ) 14 ( 3 . 0 )

n = 160 301 461

From Table 6 . 1 0 a . ,  i t  can be seen th a t  59.2% of the  

science respondents had no exper ience of f u l l - t i m e  

employment, of  longer than six months du ra t io n ,  outside  

the f i e l d  of  educat ion.  This r e l a t i v e l y  simple f i n d i n g ,  

however,  would seem to imply a number of possible

30 5



a l t e r n a t i v e s  f o r  these teachers .  F i r s t l y ,  the data sug

gests th a t  these respondents may have entered teaching  

immediately a f t e r  the completion of t h e i r  own higher  

educat ion.  A l t e r n a t i v e l y ,  the teachers m^ have had only  

short  periods of employment ( temporary or otherwise)  

outside educat ion.  T h i r d l y ,  they may have held only p a r t -  

t ime occupations in f i e l d s  other  than educat ion or f o u r t h l y ,  

they may have undergone periods of unemployment p r i o r  to 

t ak ing  up teach ing .  Never the less ,  regardless of which of  

these ca tegor ies  might a p t l y  descr ibe the teachers '  

exper ience (or  lack of i t ) ,  the imp l ic a t ion s  are c le a r ;  

the data c o l l e c te d  demonstrate wi th l i t t l e  doubt th a t  

over h a l f  of  the secondary science teachers p a r t i c i p a t i n g  

in t h i s  study had only l i m i t e d  work exper ience in f i e l d s  

other  than educat ion.

In the i n i t i a l  a n a ly s i s ,  i t  was also i n t e r e s t i n g  to 

note th a t  there  were no s i g n i f i c a n t  d i f f e r en ce s  in the  

ex ten t  of work exper ience acquired by those teachers using 

the p r o j e c t  method and those not ,  al though i t  was noted 

th a t  among the 'Non-Users'  a s l i g h t l y  g re a t e r  propor t ion  

had a c t u a l l y  worked f u l l - t i m e  outside educat ion.  Thus,  

i t  would seem from the p r e l i m i n ar y  ana lys is  th a t  work 

exper ience and knowledge of occupations outside teaching  

do not necessar i l y  encourage teachers to implement a 

pr o je c t  approach in t h e i r  science teaching .

The nature of the exper ience gained by 174 of the  

respondents r a is e  other  points of i n t e r e s t .  As shown in 

Table 6 . 1 0 b . ,  79 teachers (17.1%) had acquired work 

exper ience of a s c i e n t i f i c  nature in i n d u s t r i a l  f i e l d s  

and a f u r t h e r  34 respondents (7.4%) had been involved in
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s c i e n t i f i c  occupations in the n o n - i n d u s t r i a l  sectors .

Thus, in t o t a l ,  113 respondents (24.5%) had used t h e i r  

s c i e n t i f i c  knowledge and s k i l l s  in occupat ional  f i e l d s  

outside educat ion,  and from the examples given fo r  these  

ca tegor ies  of employment, i t  can be seen t h a t  the respon

dents had a wide v a r i e t y  of exper ience behind them.  

Furthermore,  one might imagine th a t  the occupations quoted 

would provide these teachers with those kinds of 'up- to-date  

and re le v an t  p r a c t i c a l  ap p l i ca t io ns  of the concepts and 

pr in c ip le s  being s tudied'  in secondary science,  and permit  

them, in some instances,  by re ference to t h e i r  f i r s t - h a n d  

knowledge of i n d u s t r i a l  processes and p r a c t i c e s ,  ' to  

enr ich the science teaching and enhance i t s  relevance to 

pupi l s ' ( ^ ^ ) .

F i f t y - s e v e n  respondents (12.4%) had acquired work 

exper ience in n o n - s c i e n t i f i c  f i e l d s  i . e .  in areas unre lated  

to t h e i r  s p e c i f i c  teaching subject  al though 14 of these  

teachers had gained i n d u s t r i a l  exper ience of some s o r t .

A f u r t h e r  18 respondents had apparent ly  undertaken a range 

of d i f f e r e n t  occupations p r io r  to tak ing  up t h e i r  present  

teaching p o s i t i on ;  f u l l y - v a r i e d ,  t h e i r  employment record  

included both s c i e n t i f i c  and n o n - s c i e n t i f i c  posts,  in 

i ndust ry  and the n o n - i n d u s t r i a l  sectors .

In consider ing the d i f f e r i n g  natures of the employ

ment undertaken by the science teachers involved in th is  

study,  t h e i r  responses were ca tegor ized f u r t h e r  on the  

basis of t h e i r  current  use of p r o je c t  work wi th C.S.E.  

p u p i ls .  The r es u l ts  of t h i s  second analys is  are recorded 

in Columns 1 and 2 of Table 6 .10b.
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Comparing the two sets of f ind ings  f o r  the 'Users'  

and 'Non-Users ' ,  i t  was again i n t e r e s t i n g  to note th a t  

those teachers in the 'Non-User'  group had p r op or t io na te ly  

more i n d u s t r i a l  exper ience of a s c i e n t i f i c  nature than 

those in the 'User '  category (21.3% compared to only 9.4%) .  

In a d d i t io n ,  the 'Non-Users'  appeared to have s l i g h t l y  

more exper ience of the n o n - s c i e n t i f i c , no n - i n d u s t r i a l  

occupations e . g .  pos i t ions  in the C i v i l  Serv ice .  In 

co nt ra s t ,  the 'Users'  of p r o j ec t  work had the s l i g h t  edge 

with respect  to ( i )  i n d u s t r i a l  work of a n o n - s c i e n t i f i c  

nature,  and ( i i )  s c i e n t i f i c  work of a n o n - i n d u s t r i a l  nature

Given these perspec t ives ,  i t  became c le a r  th a t  any 

assoc ia t ion  th a t  might e x i s t  between the nature of the  

employment outside education and the use of p r o j ec t  work 

in science was, in t h is  f i r s t  instance ,  confused by the  

segmented nature of the job ca tegor ies .  By regrouping and 

combining the ca teg or ies ,  as shown in Table 6 . 1 0 c . ,  the  

f ind ings  were s i m p l i f i e d .

Displayed in t h i s  way, the data in d ic a t e  th a t  24.5% 

of the respondents had gained exper ience of a s c i e n t i f i c  

nature outside education and th a t  approximately one f i f t h  

of them had fo r  a t ime worked in industry  in various  

c a p a c i t i e s ,  both s c i e n t i f i c  and n o n - s c i e n t i f i c . Again,  18 

of the respondents had pursued a range of jobs varying in 

nature and employment area .  Also of i n t e r e s t ,  the analyses  

show th a t  of  the respondents p a r t i c i p a t i n g  in the study,  

those who classed themselves as 'Non-Users'  of p r o j ec t  

work in C.S.E.  science had in each case p r o p o r t i o n a t e l y  

more ( i )  s c i e n t i f i c  work exper ience outside education  

( i . e .  27.9% compared to 18.1% of the 'Us er s ' )  and
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TABLE 6 . 1 0 c .

THE INCIDENCE OF SCIENTIFIC AND INDUSTRIAL WORK 
EXPERIENCE AMONG THE USERS AND NON-USERS OF PROJECT WORK

EMPLOYMENT INCIDENCE OF EXPERIENCE* (% age)
FIELD 'USERS' 'NON -USERS' ALL RESPONDENTS

S c i e n t i f i c 29 (1 8 .1 ) 84 (2 7 .9 ) 113 (2 4 . 5 )
N o n - s c i e n t i f i c 17 (1 0 .7 ) 40 (1 3 .3 ) 57 (1 2 . 3 )

1ndustr i  a 1 21 (1 3 . 1 ) 72 (2 3 .9 ) 93 (2 0 . 2 )
N on - in d us t r i a l 25 (1 5 .6 ) 52 (1 7 .3 ) 77 (1 6 . 7 )

F u l l y  var ied  
(as before)

9 ( 5 . 6 ) 9 ( 3 . 0 ) 18 ( 3 . 9 )

n =160 = 301 = 461

*N.B.  Again,  i t  must be emphasised th a t  the categor ies  
used in the above t a b le  are not mutual ly  exc lus ive ;  
respondents wi th more than one occupation behind them 
may be included,  in each case, in e i t h e r  category 1 or 
2, or both.  Those respondents wi th exper ience in 3 or 
more d i f f e r e n t  occupat ional  f i e l d s / a r e a s  are included  
in category 3 ( ‘ Fu l l y  v a r i e d ' ) .  Hence, the data 
cannot be t r e a te d  as d i s c r e t e .

31 0



( i i )  i n d u s t r i a l  work exper ience ( i . e .  23.9% compared to  

13.1% of the ' Users ' ) .

A t h i r d  analys is  - an i n v e s t i g a t i o n  of the durat ion  

of employment outside the f i e l d  of education (see item 5,  

Sect ion D of the ques t ionnai re )  - revealed f u r t h e r  points  

of i n t e r e s t .  These f ind ings  are summarised in Table 6 . 1 0 d . ,  

and i l l u s t r a t e d  g r a p h ic a l l y  in Figure 6 ( i i i ) .

TABLE 6.10d.

THE DURATION OF EMPLOYMENT OUTSIDE EDUCATION

FREQUENCY OF RESPONSE (% age)

DURATION 'USERS' 'NON-USERS' ALL RESPONDENTS

1 year or less 5 ( 3 . 1 ) 15 ( 5 . 0 ) 20 ( 4 . 3 )
1+ to 3 23 ( 1 4 . 4 ) 42 (1 4 . 0 ) 65 ( 1 4 . 1 )
3+ to 5 6 ( 3 . 8 ) 17 ( 5 . 6 ) 23 ( 5 . 0 )
5+ to 7 4 ( 2 . 5 ) 15 ( 5 . 0 ) 19 ( 4 . 1 )
7+ to 9 3 ( 1 . 9 ) 9 ( 3 . 0 ) 12 ( 2 . 6 )
9+ to 11 4 ( 2 . 5 ) 8 ( 2 .7 ) 12 ( 2 . 6 )
11+ to 13 3 ( 1 . 9 ) 4 ( 1 .3 ) 7 ( 1 . 5 )
13+ to 15 3 ( 1 . 9 ) 2 ( 0 . 7 ) 5 ( 1 . 1 )
Over 15 years 4 ( 2 . 5 ) 7 ( 2 . 3 ) 11 ( 2 . 4 )

Not ans. * 105 ( 6 5 .6 ) 182 (6 0 . 5 ) 287 (6 2 . 3 )

n = 160 301 461

*These f ig ur es  include those respondents who were never  
employed outside the f i e l d  of education f o r  any period  
longer than six months.

As shown in Table 6 .10d .  and Figure 6 ( i i i ) ,  r e l a t i v e l y  

more 'Non-Users'  of p r o je c t  work were found to have had 

work exper ience outside the f i e l d  of education in a l l  

ca tegor ies  between 3 and 11 years du ra t io n .  The d i f f e r e n 

ces observed between the 'Users'  and 'Non-Users'  across 

these categor ies  were however only s l i g h t  and showed no
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s t a t i s t i c a l  s i g n i f i c a n c e .  S l i g h t l y  more 'Users'  than 

'Non-Users'  were found to have held employment outside  

education f o r  periods of between 1 and 3 years and in ex

cess of 11 years,  but again these f ind ings  were not 

s t a t i s t i c a l l y  s i g n i f i c a n t ^ ^ .

Thus, in conclusion,  i t  would seem th a t  the i n i t i a l  

hypothesis th a t  work exper ience outside educat ion,  in 

f i e l d s  r e l a t ed  e i t h e r  d i r e c t l y  or i n d i r e c t l y  to subject  

teaching areas,  might encourage teachers to adopt a 

pr o j ec t  approach wi th t h e i r  pupi ls  receives no support  

from t h i s  study of C .S.E.  science teach ing .  Moreover,  

among the 'Users'  and 'Non-Users'  of p r o j ec t  work, no 

c h a r a c t e r i s t i c  pat terns of employment exper ience were 

d i s c e r n ib le  wi th respect  to the durat ion of work periods  

outside educat ion.  For these two groups of  t eachers ,  the  

t ime periods spent working outside educat ion were l a r g e ly  

comparable,  revea l ing  no s i g n i f i c a n t  d i f f e r en ce s  or trends  

However, the value of work exper ience cannot be e a s i l y  

dismissed since the numbers involved in t h i s  study are 

small and the suggestion t h a t  work exper ience might help 

teachers to r e l a t e  t h e i r  subject  to the everyday l i f e  of  

pu p i ls ,  by al lowing them the oppor tuni ty  to c a l l  upon 

t h e i r  own experiences to i l l u s t r a t e  the importance of  

s c i e n t i f i c  p r i n c ip le s  and processes,  might s t i l l  be upheld 

even though such s t r a t e g ie s  would not ,  from t h i s  b r i e f  

study,  seem to mani fest  themselves in the a p p l i c a t io n  of  

the p r o je c t  method at  C.S.E.  l e v e l .
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6 . 2 . 7 .  Summary

Three hundred and t h i r t y  (71.6%) of the science t e a 

chers p a r t i c i p a t i n g  in the study were male although a 

breakdown by subject  area revealed th a t  the sex r a t i o  was 

more evenly balanced among Biology teachers,  48.9% of whom 

were women, and more one-sided in Physics where only 6.4% 

of the teachers were female.  An analysis  of the use of  

p r o j ec t  work by male and female teachers revealed no 

s i g n i f i c a n t  d i f f e r e n c e  between the two sexes al though in 

the sample studied p r o j e c t  work was used marg ina l l y  more 

by female teachers in C.S.E.  General Science and Physics.  

Although not s t a t i s t i c a l l y  important ,  th is  was an i n t e r e s t 

ing f in d i n g  in view of the marked d i s s i m i l a r i t y  of  the two 

subjects in terms of the sex r a t io s  of the teachers ,  the  

subject  status and the a b i l i t y  range of the pupi ls  usua l l y  

i nvolved.  From t h i s ,  i t  was concluded th a t  a complex of  

f a c t o rs  other  than sex in f luence teachers in t h e i r  decis ions  

about p r o j ec t  work.

Two hundred and e ighty-seven (62.3%) of the respond

ents were found to be under the age of t h i r t y - f i v e  although  

an analys is  by subject  area showed th a t  the teachers o f  

General Science and the other  f r i n g e  s u b j e c t s w e r e  on 

average s l i g h t l y  younger than the t o t a l  populat ion w h i l s t  

the Physics teachers were s l i g h t l y  o l de r .  Using the  

grouped data th a t  were a v a i l a b l e ,  the mean age of the  

teachers p a r t i c i p a t i n g  in the study was est imated to be 

33 years 9 months. An ana lys is  of the use of p r o j e c t  work 

by teachers of d i f f e r i n g  ages revealed no s i g n i f i c a n t  

d i f fe r en ce s  al though the 'Non-Users'  of p r o j e c t  work did
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tend to be s l i g h t l y  o l d e r .  However, since Physics teach 

ers were found to be in the o lder  age ranges and to use 

pr o j ec t  work to a much lesser  ex te n t ,  i t  was suggested 

th a t  any r e l a t i o n s h i p  between teacher  age and use of  

pr o j ec t  work th a t  might e x i s t  was more l i k e l y ,  in t h is  

study,  to be a product of  subject  area and associated  

var iab les  ra th er  than age i t s e l f .

An analys is  of the q u a l i f i c a t i o n s  and t r a i n i n g  of  the 

respondents showed t h a t  four  hundred and eleven (89.2%)  

of them had success fu l l y  completed a formal  course of  

teacher  t r a i n i n g  and th ree hundred and f o r t y - f i v e  (74.8%)  

of them were graduates.  Hence, the m a j or i t y  of  the  

teachers p a r t i c i p a t i n g  in the study were t e a c h e r - t r a i n e d  

graduates.  Further  analys is  of t h e i r  q u a l i f i c a t i o n s  also  

revealed th a t  39.7% of them were t r a in e d  graduates with  

Class I I  Honours or above. F o r t y - t h r e e  teachers (9.3% 

of the t o t a l  sampled) claimed some form of higher  degree,  

the Doctorate and M.Sc. being the most common awards 

gained in t h i s  category.  With respect  to t h e i r  q u a l i f i c a 

t ions and t r a i n i n g ,  no s i g n i f i c a n t  d i f f e re n ce s  were found 

between those teachers using p r o j ec t  work and those not .  

S i m i l a r l y ,  there  was no evidence to suggest t h a t  teachers  

with higher degrees used the p r o j ec t  method to any l esser  

(or  g re a t e r )  ex ten t  than those wi thout  such q u a l i f i c a t i o n s

The m a j or i t y  (63.4%) of the respondents had been in 

t h e i r  present teaching post j u s t  f i v e  years or less .  

Twenty - f i ve  teachers (5.4%) had however been in the same 

establ ishment  fo r  over f i f t e e n  years w h i ls t  t h i r t y - s i x  

respondents (7.8%) were in t h e i r  f i r s t  probat ionary  year  

of teaching.
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Pursuing the quest ion of  teaching exper ience,  the  

majo r i ty  (56.4%) of the respondents had spent in t o t a l  

between 1 and 10 years in teaching.  Eighteen teachers  

(3.9%) had been teaching f o r  over 25 years.  The i r  range 

of exper ience was wide and var i ed .  Two hundred and 

f o r t y - t w o  (52.5%) teachers had held other  f u l l - t i m e  teach 

ing appointments in secondary educat ion.  Over one t h i r d  

of them had taught  in comprehensive establ ishments p rev 

ious ly ,  18% had grammar school exper ience and almost an 

equal propor t ion had worked in secondary modern schools.  

Some teachers had acquired f u r t h e r  teaching exper ience in 

t e c h n i c a l ,  special  and other  secondary i n s t i t u t i o n s .

Considering teaching exper ience in r e l a t i o n  to the  

use of p r o j e c t  work, i t  appeared th a t  the number of years  

in a p a r t i c u l a r  establ ishment  did not no t iceab ly  a f f e c t  

teachers '  use of the p r o j ec t  method. From the data ,  i t  

could be seen t h a t  teachers who were ' lo ng - s t a nd e rs ' in 

a school used p r o je c t  work j u s t  as f r eq u e n t l y  as the newer 

members of s t a f f ,  the only important  except ion to t h i s  

f in d in g  being those teachers in the 'over  15 years '  c a t 

egory.  Only three  out of  the tw e n t y - f i v e  teachers in th is  

group used the p r o je c t  approach. In terms of  the t o t a l  

number of years spent in teaching,  no s i g n i f i c a n t  d i f f e r 

ences were found between the users and non-users of p r o je c t  

work. There was t h e r e fo re  no support fo r  the suggestion  

tha t  the longer a t e ac h er 's  period in teaching ,  the g r ea te r  

h i s /h e r  re luc tance to move away from the more t r a d i t i o n a l  

approaches and implement more progressive teaching  

s t r a t e g i e s .

In connection wi th the type of teaching exper ience  

acquired by the respondents,  no r e la t io n s h ip s  of  any
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s t a t i s t i c a l  importance were apparent although a s l i g h t l y  

grea te r  propor t ion of those teachers using the p r o j ec t  

method had taught  in secondary modern and te chn ica l  schools 

I t  was suggested t h a t  these types of school ,  because of  

the c a l i b r e  of t h e i r  pupi ls  and t h e i r  non-academic c u r r i c 

ula biassed towards the p r a c t i c a l  approach, might have 

encouraged teachers to use (or  at  l ea s t  to th ink  about  

using) the p r o je c t  method. In c o n t r as t ,  of  those teachers  

not using the p r o j e c t  method a g re a t e r  propor t ion had seem

ingly  gained some or a l l  of  t h e i r  teaching exper ience in 

grammar or comprehensive schools.  Again,  i t  was tempting  

to i n t e r p r e t  such f in d ings  in terms of  pupi l  a b i l i t y ,  

academic ethos and exam-or ien tat ion  but these explanat ions  

remained ca u t iona ry .  The data were scant and al though  

d i f fe r en ce s  were de tec ted ,  i t  has to be st ressed t h a t  the  

r es u l t s  were not s t a t i s t i c a l l y  s i g n i f i c a n t .  Thus, the  

i n t e r p r e t a t i o n s  can only be sp ecu la t i ve .

Concerning teachers '  experience of the C . S . E . ,  one 

hundred and e i g h t y - f o u r  (39.9%) of the respondents had 

some previous knowledge of the examinat ion.  This exper 

ience covered a v a r i e t y  of subject  areas and a number of  

d i f f e r e n t  Examination Boards. I t  was c le a r  th a t  some of  

the teachers p a r t i c i p a t i n g  in the study had taught  C.S.E.  

science subjects other  than the one with which they were 

c u r r e n t l y  assoc ia ted .  This was found to be e s p e c i a l l y  

t r ue  of General Science teachers who had exper ience of  

C.S.E.  teaching in Biology,  Chemistry and Physics.  The 

same was not however t rue  fo r  the teachers of Physics;  

f o r  th is  group of respondents the incidence of teaching  

exper ience in other  C.S.E.  d i s c i p l i n e s  was markedly
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reduced.  I t  was suggested th a t  t h i s  perhaps r e f l e c t e d  the 

high status of  Physics as a teaching subject  and pointed to 

the shortage of s t a f f  a v a i l a b l e  to teach i t .  There was no 

evidence to suggest a r e l a t i o n s h i p  between teachers '  

exper ience of the C.S.E.  and t h e i r  use of p r o j e c t  work 

although the lack of f i r s t - h a n d  knowledge of Mode I I I  

examining in a l l  subject  areas was thought to expla in  in 

par t  the low incidence of p r o j ec t  work observed in t h i s  

study.

In examining the range of experience held by the  

respondents,  the quest ion of employment outside teaching  

was considered.  On t h is  issue,  one-hundred and seventy-  

four  (37.7%) of the teachers indica ted  th a t  they had 

prev iously  been engaged in f u l l - t i m e  work outside the f i e l d  

of education fo r  periods of six months or more. A v a r i e t y  

of occupations were recorded al though the g r ea te s t  propor 

t io n  of respondents in th is  category had, on e a r l i e r  occas

ions,  worked in indus t ry ,  in occupations which were classed  

as s c i e n c e - p r a c t i s i n g .  (Examples c i ted  included a n a l y t i c a l  

chemistry and i n d u s t r i a l  research . )  F o r t y - t h r e e  teachers  

had on the other  hand undertaken jobs of a c l e r i c a l /  

a d m in is t r a t i v e  nature.  In th is  c lass ,  occupations such 

as socia l  work, the C i v i l  Service and managerial  appo in t 

ments were quoted.  Several  other  forms of employment were 

stated but t h e i r  incidence was less marked. The durat ion  

of employment outside education var ied from six months 

to over f i f t e e n  years al though the g rea tes t  propor t ion of  

the respondents had been employed f o r  j u s t  th ree  years or 

l ess .  The employment data fo r  the users and non-users of  

p r o j e c t  work were l a r g e ly  comparable in terms of the

3 1 8



nature,  dura t ion and v a r i e t y  of outside work. The 'Non- 

Users'  were found to have engaged in a s l i g h t l y  wider  

range of jobs o v e r a l l  but the f ind ings in t h i s  respect  

were not s t a t i s t i c a l l y  s i g n i f i c a n t .

Thus, in concluding t h i s  summary, i t  may be said tha t  

teacher  character is t i cs  (def ined in terms of age, sex, qual  

i f i c a t i o n s ,  t r a i n i n g  and work exper ience)  have l i t t l e  

bearing on teachers '  use of the p r o j ec t  method. Although 

c l e a r l y  i n t e r e s t i n g  from the soc io log ic a l  pe rs pec t iv e ,  

the age d i s t r i b u t i o n ,  the sex r a t i o  and the pa t terns  of  

education and employment as s ingle  va r ia b l e s  appear to 

have l i t t l e  d i r e c t  in f luence  on teachers '  decis ions about 

pr o j ec t  work. More probably,  i t  is a complex of these  

f a c to rs  and others t h a t  i n t e r a c t  to a f f e c t  t eachers '  

a t t i t u d e s  about p r o j ec t  work and in f luence  t h e i r  p rac t ices  

in t h is  respect .

6 .3 .  The Teachers : General A t t i tu d es

6 . 3 . 1 .  A t t i t u d e s  Towards Teaching

As discussed e a r l i e r  (see Chapter 2 . 2 . )  the per iod of  

the enquiry was perceived by many as a t ime of d isenchant 

ment f o r  those in teach ing .  In the press,  much f r u s t r a t i o n  

had been documented; working condi t ions ,  s a l a r i e s ,  career  

prospects and reduced expendi ture in educat ion had a l l  

been under a t t a c k .  S t e a d i l y ,  the concept of teaching as a 

high status profession was chal lenged and eroded,  and 

co mparab i l i t y  studies with industry  revealed c le a r
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d i f f e r e n t i a l s  in terms of s a la r ie s  and b e ne f i t s  fo r  those 

with s i m i l a r  q u a l i f i c a t i o n s  and t r a i n i n g .  I t  was on the  

basis of these studies t h a t  the leading teachers '  unions 

and assoc ia t ions  demonstrated th a t  the teachers were the  

disadvantaged groupé

The degree of d i s s a t i s f a c t i o n  among teachers was 

thought to be e s p e c ia l l y  p e r t in e n t  to th is  enquiry given 

th a t  C.S.E.  science teaching is of ten regarded as low-  

status compared to ,  say, G.C.E.  0-  and A - le v e l  work. In 

a d d i t i o n ,  because science s p e c i a l i s t s  have had g re a t e r  

op po r tu n i t i es  to en ter  those more p r o f i t a b l e  occupations  

in indus t r y ,  i t  was f e l t  t h a t  the science teachers involved  

with the C.S.E.  might f e e l  cheated in t h e i r  ambit ions and 

a s p i r a t i o n s .  To assess t h i s  p a r t i c u l a r  aspect of  f r u s t r a 

t io n  among teachers ,  a t e n t a t i v e  t e s t  of teacher  s a t i s f a c 

t io n  was included in Sect ion D of the qu es t i on na i re .

A f t e r  ca re fu l  co ns idera t ion .  Item 3(d)  was phrased thus:

Do you consider  your present  teaching commitments 
to be appropr ia te  to your s p e c i f i c  q u a l i f i c a t i o n s  
and t r a in in g ?

The teachers '  response to t h i s  quest ion is given in 

Table 6 .1 1 .

In view of the claims put forward through the media,  

i t  was a l i t t l e  su rp r is ing  to f ind  th a t  almost th r e e - q u a r t e r s  

of the respondents (74.4%) considered t h e i r  teaching commit

ments to be appropr ia te  to t h e i r  q u a l i f i c a t i o n s  and t r a i n i n g .  

Hence, in terms of teaching r e s p o n s i b i l i t i e s ,  t h i s  study 

o f f e r ed  l i t t l e  support f o r  the notion of job f r u s t r a t i o n .

The type of course and the category of  pupi l  taught  did 

not appear to be a major source of d i s s a t i s f a c t i o n  among 

the respondents.  C l e a r l y ,  d i s s a t i s f a c t i o n ,  i f  i t  does
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e x i s t ,  would seem to be rooted in other  realms of educa

t ion ( e . g .  s a l a r i e s ,  promotion,  cuts in publ ic  expendi ture ,  

e t c . )  and on the basis of ad hoc comments made during the  

i n te rv ie ws ,  s u b j e c t i v e l y  t h is  would seem to be t r u e .

TABLE 6 .11 .

TEACHING COMMITMENTS IN RELATION QUALIFICATIONS
AND TRAINING

FREQUENCY OF RESPONSE (% age)

'Users'  of  
Pro jec t  Work

'Non-Users'  of  
Pro jec t  Work

A l l
Respondents

Yes, teaching  
commitments are 
appropr ia te  to 
qual i f i c a t i o n s  
and t r a i n i n g

113 (7 0 .6 ) 230 ( 7 6 .4 ) 343 (7 4 .4 )

Uncerta i n 19 (1 1 .9 ) 20 ( 6 . 6 ) 39 ( 8 . 5 )

No, teaching com
mitments are not  
appropr ia te  to 
qual i f i c a t i o n s  
and t r a i n i n g

26 (1 6 .3 ) 40 ( 1 3 .3 ) 66 (1 4 . 3 )

Not Answered 2 ( 1 . 3 ) 11 ( 3 . 7 ) 13 ( 2 . 8 )

n = 160 301 461

The high level  of agreement observed in response to 

the ques t ionna i re  i tem was of ad d i t io n a l  i n t e r e s t  in th a t  

i t  perhaps r e f l e c t e d  two e n t i r e l y  d i f f e r e n t  s tandpo ints .

From the f i r s t  pe rspec t ive ,  the degree of sat isfact ion  

recorded may have indica ted  th a t  those teachers responsible  

fo r  the low l e v e l ,  less academic courses (such as those  

C.S.E.  sciences courses under i n v e s t i g a t i o n )  saw t h e i r  

task as e s p e c i a l l y  cha l lenging because they were requi red  

to evoke i n t e r e s t  and lea rn ing in pupi ls  who may not have 

been in h e r e n t l y  s c ie n ce -o r ie n t ed .  In t h i s  way, t h e i r
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teaching commitments, ra th er  than being s i m p l i s t i c  and 

f r u s t r a t i n g ,  were seen as co n t i n u a l l y  s t im u la t i n g  and 

demanding.

A l t e r n a t i v e l y ,  from another perspective,  the level  

of s a t i s f a c t i o n  observed may have r e f l e c t e d  the wide range 

of courses and pupi ls  f o r  which the science teachers were 

respons ib le .  Hence, the respondents as wel l  as teaching  

C.S.E.  subjects may have had s u f f i c i e n t  v a r i e t y  of other  

courses included in t h e i r  teaching programme to f u l f i l  

t h e i r  own personal  and i n t e l l e c t u a l  a s p i r a t i o n s ,  and to 

a l l e v i a t e  the f e e l i n g s  of despondency which they might  

have exper ienced when only low leve l  work in science was 

being undertaken.

Thus, i t  may be th a t  teachers from e s s e n t i a l l y  oppos

ing pos i t ions  are able to agree th a t  t h e i r  teaching commit 

ments are appropr ia te  to t h e i r  q u a l i f i c a t i o n s  and t r a i n i n g  

Each teacher  may be able to acknowledge the s p e c i a l i s t  

ex p er t i s e  requi red of him ( i . e .  e i t h e r  the s k i l l  required  

to teach non-academic pupi ls  or the s k i l l  needed to teach  

science courses at  a v a r i e t y  of l eve ls )and  so achieve th a t  

l eve l  of  s a t i s f a c t i o n  r e f l e c t e d  in the response to t h i s  

ques t ionna i re  i tem.

6 . 3 . 2 .  A t t i t u d e s  Towards Pro jec t  Work

In the discussion of teacher  c h a r a c t e r i s t i c s  at  the  

s t a r t  of  t h i s  chapter ,  ce r t a in  references were made to the 

changing a t t i t u d e s  of teachers.  I t  was suggested th a t  

al though teachers may subscribe to d i f f e r e n t  sets of
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b e l i e f s  about procedures,  s t ra te g ie s  and c u r r i c u l a  and 

hold varying perspect ives of t h e i r  pu p i l s '  needs and 

a b i l i t i e s ,  in the school context  they are of ten put under 

pressure to accept those b e l i e f s  and a t t i t u d e s  common to 

the r es t  of  the s t a f f  so th a t  in r e a l i t y  pressure to 

conform may markedly in f luence  t h e i r  teaching p rac t ices  

and r e l a t i o n s h i p s  wi th pupi ls  (Morrison and McIntyre 1969,  

Shipman 1967, Perry 1969) .

With these issues in mind. Sect ion C of  the quest ion

na i re  was constructed in an at tempt to i n v e s t i g a t e  

teachers '  own a t t i t u d e s  towards p r o j e c t  work and i t s  ro le  

as a t e a c h in g / l e a r n in g  s t ra te g y ,  and to examine in more 

d e t a i l  the d i f f e r en ce s  in perspect ive  held by those 

teachers using the method and those not .

Sect ion C comprised twenty random statements about  

pr o j ec t  work; ten of these statements could be regarded  

as favourable  ( e . g .  'P r o je c t  work increases pu p i l s '  

i n t e r e s t  in the s u b j e c t ' )  and ten unfavourable ( e . g .

'Many pupi ls  waste t ime during class periods a l lo ca te d  to 

p r o j e c t  w o r k ' ) .  The teachers involved in the study were 

asked to respond to each of these statements in tu rn ,  

i n d ic a t i n g  e i t h e r  agreement,  un cer ta in t y  or disagreement .  

Thei r  responses are summarised in Table 6 . 1 2 .

In the f i r s t  a n a ly s i s ,  a range of a t t i t u d e s  was 

d i s c e r n i b l e ,  many of which centred on those less de s i rab le  

aspects of the p r o j ec t  method. In genera l ,  the respondents 

were agreed t h a t  at  C.S.E.  leve l  p r o j e c t  work had a number 

of drawbacks e s p e c i a l l y  in r e l a t i o n  to the ' average'  p u p i l .  

Time-wast ing and p lag ia r ism ( i tems 2 and 8) on the par t  of  

the pupi ls  were i d e n t i f i e d  as important  disadvantages and
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from a managerial  perspect ive  a d d i t i on a l  problems were 

recognised.  The ma jor i t y  of teachers (64.4%) f e l t  th a t  

p r o je c t  work could not be r e l i a b l y  standardized and th a t  

c e r t a in  pupi ls  could be severely handicapped by an unwise 

choice of to p ic  ( i tem 11) .  71.1% of the respondents env is 

aged f u r t h e r  d i f f i c u l t i e s  when pupi ls  fo l l ow i ng  a C.S.E.  

programme were required to undertake several  p ro jects  in 

other  subjects areas ( i tem 15) ,  the general  f e e l i n g  being 

th a t  pupi ls  under these circumstances were l i k e l y  to have 

demands placed upon them th a t  were in t o t a l  qu i te  beyond 

t h e i r  c a p a b i l i t i e s .  In ad d i t io n ,  over h a l f  of the respon

dents (51.2%) agreed th a t  given the e x is t i n g  cons t ra in ts  

of t i m e - t a b l e  a l l o c a t i o n s ,  p r o jec t  work was too t ime-  

consuming to be done wel l  ( i tem 12) .  Several  teachers  

added th a t  the products/outcomes of p r o j ec t  work r a r e l y  

seemed to j u s t i f y  the t ime and e f f o r t  expended on i t .

And f i n a l l y ,  in terms of the assessment of pu p i l s ,  over  

th ree quar ters of the teachers thought t h a t  p r o j ec t  work 

favoured the ch i ld  from the resourceful  home ( i tem 19) 

and a f u r t h e r  69.4% acknowledged th a t  the assessment of  

pu p i l s '  p r o j ec t  work involved a large measure of su b je c t 

i v i t y  ( item 5 ) .

In the second analys is  - the breakdown of responses 

made by the 'Users'  and 'Non-Users'  of p r o j e c t  work - a 

number of s i g n i f i c a n t  d i f f e re nc es  between the two groups 

of teachers were found. The 'U s er s ' ,  as might be expected,  

viewed p r o j e c t  work r a t h er  more favourably  than the 'Non-  

Users ' .  They supported the idea t h a t  p r o j e c t  work was 

e f f e c t i v e  in promoting the ac qu is i t i o n  of c e r t a in  s k i l l s  

e .g .  enquiry s k i l l s  ( i tem 13) and s k i l l  in the handl ing
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and i n t e r p r e t a t i o n  of data ( i tem 2 0 ) ,  and va luable  to 

the development of ce r t a in  a t t i t u d e s  to lea rn ing e .g .  

i n t e r e s t  in the subject  ( i tem 1) ,  se l f - c o n f id e n ce  ( i tem 7) 

and s e l f - d i s c i p l i n e  ( i tem 14) .  The 'Non-Users ' ,  in 

c o nt r as t ,  showed a g rea te r  tendency to see p r o je c t  work 

as a c o s t l y ,  demanding, t ime-consuming exer c is e ,  d i f f i c u l t  

to s tandardize  and possibly beyond the scope of the 

' average'  C.S.E.  pupi l  ( i tems 3, 9, 11 and 12) .  They 

envisaged more managerial  problems and displayed less 

conf idence in p ro jec t  work as anything more than an exercise  

in p lag iar ism ( item 8 ) .

The l eve l  of  agreement observed among the 'Users'  and 

'Non-Users'  of  the p ro je c t  method towards the ten favou r 

able and the ten unfavourable statements about p ro jec t  

work is i l l u s t r a t e d  g r a p h ic a l l y  in Figures 6 ( i v )  and 6 ( v ) .

From the histograms,  i t  can be seen t h a t  those 

teachers using the p r o j ec t  method showed a higher  leve l  

of agreement with the favourable  ( i . e .  pos i t i ve )s ta teme nts  

( i tems 1, 4,  6, 7, 10, 13, 14, 16, 17 and 20) w h i l s t  those 

respondents not using the p r o j ec t  approach tended to give  

more support to the negat ive aspects of the method.

However, several  important  except ions to t h i s  ov er a l l  t rend  

were observed.  For instance ,  fo r  items 5 and 15, which 

i d e n t i f i e d  ( i )  s u b j e c t i v i t y  in assessment and ( i i )  the 

disadvantages of too many projects  in other  subjects as 

negat ive fea tu res  of the p r o j ec t  s t r a te g y ,  a s l i g h t l y  

higher  percentage of  agreement was found among those 

teachers a c t u a l l y  using the method al though in both cases 

some 70% of a l l  respondents ( 'U s er s '  and Non-Users' )  con

f i rmed these views.  Thus, the assessment of p ro jec t  work
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and i t s  incorpora t ion  into the school curr iculum alongside  

other  subjects were seen as important  considerat ions by 

those science teachers undertaking t h is  type of approach 

with C.S.E.  pup i l s .  I n t e r e s t i n g l y ,  the 'Users'  also 

acknowledged the problems of s tand ar d iza t ion  and were 

p a r t i c u l a r l y  s e ns i t i v e  to the idea th a t  p r o j ec t  work f a v 

ours the c h i ld  from the resourceful  home. In con t r as t ,  

w h i l s t  maintain ing tha t  p r o j ec t  work had a number of  

unfavourable fe a tu re s ,  over h a l f  of the 'Non-Users'  (51.5%)  

agreed th a t  'enqui ry  s k i l l s  are developed through pr o j ec t  

work'  ( i tem 13) .

In a t h i r d  an a lys is ,  the 'we igh t '  of  teachers '  views 

was assessed in an e f f o r t  to gain an o v e r a l l  p i c tu re  of  

teachers '  leanings towards p r o j ec t  work. In th is  ana ly s is ,  

teachers '  responses were combined so th a t  agreement with  

p o s i t i v e  statements and disagreement wi th negat ive  

statements were in t e r pr e t e d  as favourable  a t t i t u d e s  towards 

p r o j e c t  work, and agreement with negat ive statements and 

disagreement with p o s i t i v e  statements were in te r p r e te d  as 

unfavourable .  The teachers '  responses to these po s i t i v e  

and negat ive statements were then weighted according to 

the number of  responses - out of a possible  ten - th a t  

were recorded in each case.  The f ind ings  are summarised 

in Table 6 . 1 3 .  and represented g r a p h i c a l l y  in Figure 6 ( v i ) ,  

where a ( i )  and a ( i i )  i nd ic a te  favourable  leanings and 

b ( i )  and b ( i i )  unfavourable.  The g re a t e r  the mean value  

in each case,  the g rea te r  the weight of a t t i t u d e .

By grouping the responses of the two sets of teachers  

in th is  way, several  points of i n t e r e s t  were h i g h l i g h t e d .
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F IGURE 6 ( v i )  ( c o n t . o v e r l e a f )

(a)  FAVOURABLE ATTITUDES TOWARDS PROJECT WORK AMONG
'USERS' AND 'NON-USERS'

( i )  Agreement with P os i t i v e  Statements

% age 
Freq.

30

20

10

2 3 60 4 5 7 8 9 10

( i i )  Disagreement with Negat ive Statements

% age 
Freq.

30

20

10

1-----
9 102 3 5 6 7 80 4

Number of Responses (out  of possible  10)

Pr) Users of Pro jec t  Work (n = 160)

r \ l  Non-Users of P ro jec t  Work (n = 301)
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FI GURE 6 ( v i )  ( c o n t i n u e d )

(b)  UNFAVOURABLE ATTITUDES TOWARDS PROJECT WORK AMONG
'USERS' AND 'NON-USERS'

( i )  Agreement wi th Negat ive Statements

30 -

% age 
Fr eq .

r  ~ r

10 -

2 9 100 3 6 7 84 5

% age 
Fre q .

( i i )  Disagreement wi th P o s i t i v e  Statements

30-

10-

Number of  Responses (out  of  poss ib le  10)

Q  Users of  P ro je c t  Work (n = 160)

Non-Users of  P ro je c t  Work (n = 301)

3 3 2



In t h e i r  responses, the users of  the p r o j e c t  method 

showed a g rea te r  tendency to agree wi th the p o s i t i v e  

statements (x = 4 .31)  than the 'Non-Users'  who, in 

c o nt ra s t ,  showed st ronger  agreement wi th the negat ive  

statements (x, = 6 . 1 7 ) .  Low scores were recorded fo r  b ( i i )  

'disagreement with p o s i t i v e  statements'  by the 'Users'  and 

fo r  'disagreement wi th negat ive statements '  by the Non- 

Users'  (x = 1 .99 ,  X, = 1.54)  al though of more importance 

was the high level  of  'agreement wi th negat ive statements'  

observed in both the 'Users'  and 'Non-Users'  (x = 5.56 and 

X, = 6.17 r e s p e c t i v e l y ) .  Hence, the more marked d i f f e r en ce  

in response (as measured by the d i f f e r e n c e s  in means) 

between the two groups of teachers was found in respect  of  

t h e i r  favourable  a t t i t u d e s  to p r o j ec t  work r a t h er  than 

t h e i r  less favourable  ones. [This f in d in g  is demonstrable 

g r a p h i c a l l y  by comparing f igur es  a ( i )  and ( i i )  with b ( i )  

and ( i i )  of Figure 6 ( v i ) . ]

Thus, i t  seems reasonable to conclude th a t  a l l  the  

t eachers ,  i r r e s p e c t i v e  of t h e i r  current  teaching p r ac t i ce s ,  

appreciated to some ex ten t  the problems of the p ro jec t  

approach and the d i f f i c u l t i e s  of implementing i t  success

f u l l y .  The d i f f e re nc es  of opinion cent red ,  i t  would appear,  

mainly on the bene f i t s  of  p ro je c t  work. Those teachers  

a c t u a l l y  using p r o j ec t  work with C.S.E.  pupi ls  were, at  

the t ime of the enqui ry ,  more a b l e / i n c l i n e d  to recognise  

the favourable  aspects of the p r o j ec t  approach. They 

i d e n t i f i e d  the po s i t i v e  fea tu res  more r e a d i l y  and fo r  them 

the favourable  outcomes of p r o j ec t  work ( e . g .  the 

development of communication and enquiry s k i l l s ,  the 

increase in pup i ls '  i n t e r e s t  and the ac q u i s i t io n  of s k i l l
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in the handl ing and i n t e r p r e t a t i o n  of  data)  outweighed i t s  

d i f f i c u l t i e s .  Hence, on balance,  these teachers accepted 

t h a t  the p r o j ec t  approach was a worthwhi le  s t r a te g y .

In c o n t r as t ,  the 'Non-Users'  of  p r o j ec t  work could 

concede to some of the b e n e f i c i a l  aspects of the method 

( e . g .  the development of enquiry s k i l l s )  but could not 

accept th a t  these over - ru led  the problems of s tand ar d iza 

t i o n ,  s u b j e c t i v i t y ,  cost ,  t ime-wast ing and p lag ia r ism.

6 .4 .  Science Teachers: A Typology based on C lus ter

Analysis

Clus te r  analysis  is a useful  and important  processing  

method th a t  permits the examinat ion of re la t io n s h ip s  

between in d i v i d ua ls  involved in a study as d i s t i n c t  from 

the va r ia b le s  used in th a t  study.  I t  is a complex s t a t i s 

t i c a l  procedure comprising a large number of c l a s s i f i c a t i o n  

techniques ra th er  than a s ingle  a n a l y t i c a l  method. Through 

c l u s t e r  an a ly s is ,  groups (or  c l u s t e r s )  are formed on the  

basis of s i m i l a r i t y  of  ind iv id ua ls  w i t h in  one group and 

the contrast  or d i s t i n c t i o n  of  in d i v id u a ls  between groups,  

the aim being to increase the wi th in-g roup  s i m i l a r i t y  

w h i l s t  increasing t h a t  group's dis tance from other  groups.

For t h i s  p a r t i c u l a r  study,  C.A.R.M.  (C l us te r  Analysis  

by Relocat ion Methods),  a computer program a v a i l a b le  

through the P.M.M.D. package at  the U n i v e r s i t y  of  N o t t in g 

ham, (see Youngman 1976) was employed. This program 

u t i l i s e s  the cent roid  r e l oc a t io n  procedure which d i f f e r s  

from the h i e r a r c h i c a l  grouping methods by repeatedly
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comparing in d i v id ua l  cases wi th e x i s t i n g  groups (or  

c lu s t e r s )  and not with every other  case. I t  commences 

with the random a l l o c a t i o n  of in d i v id u a l  cases to a p r e - se t  

number of groups (usua l l y  set at  between 10 and 20 ) .

Then, on the basis of c l u s t e r  cent roids  ( i . e .  the mean 

scores f o r  a l l  the c l u s t e r  members on each v a r ia b le )  

i n d iv id u a ls  are re located  into the group wi th which they  

show grea tes t  s i m i l a r i t y .  The two most s i m i l a r  groups are 

then fused.  Computat ional ly ,  the process is much f a s t e r  

than the h i e r a r c h i c a l  methods and as a consequence l a rge r  

samples may be analysed.

The combined process of cent ro id  computat ion,  r e l o c a 

t i o n  and fusion is repeated ( r e i t e r a t e d )  u n t i l  a s ingle  

group composed of the e n t i r e  sample remains.  By p l o t t i n g  

a d istance graph of the e r r o r  or s i m i l a r i t y  associated  

with successive fus ions ,  poor fusions can be i d e n t i f i e d .

Any large increases in the d istance measure shows t h a t  

r e l a t i v e l y  d i s s i m i l a r  groups have been combined. Hence,  

scru t iny  of the groups preceding th a t  fusion are more v a l i d  

A d e t a i l e d  p i c tu re  of the c l a s s i f i c a t i o n  s t ruc tu re  is also  

provided by a dendrogram showing the successive fusions  

making up the complete an a l y s i s .  The length of each 

ho r i zo n t a l  arm of the dendrogram is p ropor t iona l  to the  

increase in e r r o r  associated with the subsequent fus ion .  

Hence, long branches again suggest t h a t  c l a s s i f i c a t i o n s  

before the increase are more v a l i d .  By using these two 

f a c i l i t i e s ,  the appropr ia te  number of c lu s t e rs  f o r  f u r t h e r  

study can be decided upon and the diagnosis of the  

c h a r a c t e r i s t i c s  of each c l u s t e r  can begin.
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The four  hundred and s ix ty -one  teachers involved in 

t h i s  enquiry were c lustered according to t h e i r  grades of  

response (agree,  uncer ta in ,  disagree)  to the twenty  

statements on p ro j ec t  work given in Sect ion C of the 

ques t ion na i re .  The C.A.R.M.  program was set up as shown 

in Table 6 . 1 4 . ,  commencing with the random a l l o c a t i o n  of  

teachers to 15 groups and a maximum of 10 i t e r a t i o n s  per  

r e l oc a t io n  cyc le .  The pa t terns  of group merger were 

displayed in the form of a dendrogram (F igure 6 ( v i i ) )  and 

a fusion p lo t  (F igure 6 ( v i i i ) ) .  Visual  inspect ion of these 

plots  indica ted  tha t  ana lys is  of group membership at  the 

3 - c l u s t e r  stage might be wor thwhi le .

The three  c lus te rs  were analysed in the f i r s t  instance  

with re ference to the mean scores ( c l u s t e r  cent roids)  

obtained fo r  the twenty va r ia b le s  used in the c l a s s i f i c a 

t i o n .  The teachers '  response to these items had been 

standardized and were coded as fo l lows:  agree = 1,

uncer ta in  = 2, disagree = 3. Therefore ,  f o r  each item in 

the analys is  a mean score or cent roid  value of between 

1.00 and 1.67 indicated agreement,  between 1.67+ and 2.33  

u n c e r ta in ty ,  and between 2.33+ and 3 .00  disagreement.

Thus, the ov e r a l l  leve l  of  agreement f o r  members of each 

of the three c lus te rs  could be in te r pr e t e d  on the basis of  

the mean scores given in the computer d iagnosis .  These 

f ind ings  are presented in Table 6 .15 ;  the l eve ls  of s i g n i 

f i c an c e ,  where ap p l i c ab le ,  are also given.  The i n t e r p r e t a 

t i o n  is s i m p l i f i e d  in Table 6 .1 6 ,  which r e la t e s  the f in d ings  

d i r e c t l y  to items 1 to 20 on the ques t ion na i re .  This t a b le  

charts the teachers '  general  a t t i t u d e s  towards each 

statement in terms of agreement,  uncer ta in ty  and

3 3 6
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TABLE 6.15  

DIAGNOSIS OF THREE CLUSTERS

d e g r e e s  of f r e e d o m  m b e t we e n  

CLUSTER CODES 1 /  2

CLUSTER SI ZES 142

VARIABLE F OR

2 ,  /  WITHI N 4 5 8 ,

2 /  1 3 /  11

191 128

CLUSTER CENTROIDS (MEANS)
MsMASKED OH 12 PROR

1 9 7 . 9 0 0 . 0 0 0 * * 2 . 2 7 * * 1 . 8 2 1 . 2 0 *
2 2 6 . 9 7 0 , 0 0 0 * * 1 . 3 2 1 . 2 1 * * 1 . 7 7 *
3 1 3 1 . 0 0 0 , 0 0 0 * * 1 . 4 0 * * 2 . 0 8 2 . 8 4 *
4 5 9 . 2 1 0 . 0 0 0 * * 2 . 4 8 * * 2 . 0 4 1 . 5 4 *
5 6 . 2 1 0 . 0 0 3 * * 1 . 30? 1 . 3 8 1 . 5 9 *
6 8 4 . 8 9 0 . 0 0 0 * * 2 . 3 0 * * 1 , 5 4 * * 1 . 3 2 *
7 1 2 6 . 2 9 0 . 0 0 0 * * 2 . 5 3 * * 1 . 6 9 * * 1 . 3 3 *
8 46,. 11 0 , Ooo* * 1 . 1 2 * * 1 . 1 7 * * 1 . 7 7 *
9 7 . 5 8 0 , 0 0 1 * * 1 . 80 1 . 83 2 . 1 7 *

10 44 65 0 . 0 0 0 * * 2 . 5 8 * * 2 . 0 6 1 . 6 8 *
11 25 [ 25 0 . 0 0 0 * * 1 . 2 7 * * 1 . 4 1 1 . 8 7 *
12 9 3 . 9 2 0 , 0 0 0 * * 1 . 3 7 * * 1 . 4 8 * * 2 . 4 3 *
13 1 2 5 . 7 0 0 , 0 0 0 * * 2 . 1 6 * * 1 , 3 F) * * 1 . 1 2 *
14 1 2 3 . 1 9 0 . 0 0 0 * * 2 . 6 2 * * 1 . 8 1 * * 1 . ^9*
15 1 6 . 3 8 0 . 0 0 0 * * 1 . 2 5 * 1 . 2 8 * 1 . 6 5 *
16 1 0 5 . 3 5 0 . 0 0 0 * * 2 . 6 6 * * 2 . 1 4 1 . 5 5 *
17 1 2 4 . 4 3 0 . 0 0 0 * * 2 . 5 7 * * 1 , 8 2 * 1 . 3 2 *
18 3 7 . 0 9 0 . 0 0 0 * * 1 . 7 0 * * 1 . 8 3 * * 2 . 5 0 *
19 2 1 . 6 5 0 , 0 0 0 * * 1 . 21 1 , 1 6 * * 1 . 5 9 *
20 1 2 9 . 1 0 0 . 0 0 0 * * 2 . 4 0 * * 1 . 6 6 * * 1 . 2 7 *

★ S i g n i f i c a n t  at . 05  l e v e l
★ ★ S i g n i f i c a n t  at . 01 l e v e l
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TABLE 6 .16 .

CLUSTER GROUP ATTITUDES TOWARDS PROJECT WORK

PERCENTAGE AGREEMENT/GENERAL ATTITUDE*

CLUSTER 1 CLUSTER 2 CLUSTER 3

STATEMENTS ABOUT PROJECT WORK X age G.A. X age G.A. X age G.A'.

1. Project work increases pupils' Interest In the subject 12.0 .• .’.v! 25.7 NS 80.5 y
2. Many pupils waste time during class periods allocated to project 

work 81.7 NS 81.7 y 44.5 . . .  .-
3. Project work of any real value to the pupil Is beyond the scope 

of an average C.S.E. candidate
70.4 j y 30.9 NS 3.1

4. An ability to apply previous understanding of fundamental concepts 
to new situations Is derived from project work 23.0 NS 53.9 y

5. A large measure of subjectivity Is Involved In the assessment of 
project work 78.2 NS 70.2 NS 58.6 y

6. Communication skills are developed through project work 12.7 j-! 50.3 v / 73.4 y
7. Pupils gain self-confidence through project work 5.6 38.7 69.5 y
8. Project work results In large volumes of material being copied 

directly from books and journals 93.0 y 83.2 y 49.2

9. Project work makes excessive demands on the free time of the 
teacher 49.3 NS 45.6 NS 29.7

lU.Piojvct will k viiiiirvi |Mi|iil-, tflku c«r« uvvr lliv |iresvntat 1 uii o( 
t lie 1 r work /./ 2U.Ü NS S3. 1

11.Project work cannot be reliably s tandard1 zed ; a pupil may be 
severely handicapped by his/her choice of topic 81.0 y 67.S NS 4 1.S

12.Project work Is too time-consuming to be done well within the 
confines of a school/col lege timetable 73.2 y 59.7 y 14.1

13.Enquiry skills are developed through project work 17.6 63.4 y 89.4 y
14.Pupils learn self-discipline through project work 2.8 26.7 53.9 y
IS.Some pupils are placed at a serious disadvantage when they have 

several projects to do In different subjects 82.4 75.9 y 51.6 y
16.Pupils' powers of deduction are developed through project work 0.7 12.0 NS 47.7 y
17.Skill in the planning and organisation of scientific Investigations 

is acquired through project work
5.6 32.5

V . ; . '
71.9 y

18.Project work Is too costly In resources to be catered for 
adequately by the standard school/college 53.5 42.4 11.7

19.Project work favours the child from the resourceful home 82.4 NS 82.2 y 61.7 y
20.Skill In the handling and Interpretation of data Is acquired 

through project work 7.0 34.6 y 76.6 v /

GENERAL 
ATTITUDE 
(G.A.)

NS

AgretMcnt
Uncertainty 
01sagreement 
Not Significant
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TABLE 6 . 1 7

THE USE OF PROJECT WORK 
BY CLUSTER GROUP MEMBERS

Raw Frequency 
Raw Percentage  
Column Percentage

CLUSTER GROUP
TOTALS

1 2 3

Using/sometimes 41 55 64 160
using 25.6 34.4 40.0 100
pro j ec t  work 28.9 28.8 50.0 34.7

Not using 101 136 64 301
pr o j ec t  work 33.6 45.2 21.3 100

71.1 71.2 50.0 65.3

Clus te r  s ize 142 191 128 461
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disagreement and also ind ica tes  the percentage agreement 

of members w i th in  each c l u s t e r  to each of the statements.

To complete the p i c t u r e ,  an ana lys is  of the use of  

p r o j e c t  work by c lu s te r  group members was also undertaken.  

The resu l ts  of t h i s  analys is  are given in Table 6 .17 .

From these f ind ings ce r t a in  b e l i e f s  and a t t i t u d e s  

c h a r a c t e r i s t i c  of each c l u s t e r  emerged. These are 

summarised below.

TYPE 1 (C l us te r  group 1) The 'Opposers'

These teachers were ge nera l l y  opposed to the use of  

p r o j e c t  work at  C.S.E.  l e v e l .  They agreed by m a jor i t y  

with a l l  the negat ive items included on the l i s t  and 

f a i l e d  to recognise any of the more favourable  fea tu res  of  

the method. The teachers in t h i s  group bel ieved tha t  

p r o j e c t  work was too co s t ly  ( i tem 18) and time-consuming 

( i t em 12) to be catered f o r  adequately by the standard 

school or c o l l e g e .  They re jec ted  the approach f o r  i t s  

lack of s t andard iza t ion  maintain ing th a t  pupi ls  could be 

severely  handicapped by t h e i r  choice of topic  ( i tem 11) ,  

and as a te a c h in g / l e a rn in g  s t ra tegy i t  was thought to be 

beyond the scope of 'average'  C.S.E.  pupi ls  ( i tem 3 ) ,  

r e s u l t i n g  in excessive p lag iar ism ( i t em 8) r a t h er  than 

e f f e c t i v e  l ea rn ing .  At the t ime of the enqui ry ,  28.9% 

of the teachers in t h i s  group used p r o j ec t  work as par t  

of t h e i r  teaching programme although from t h e i r  responses 

i t  seems u n l i k e l y  th a t  they implemented i t  out of personal  

choice.
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TYPE 2 ( C l u s t e r  Group 2 )  The ' W a v e r e r s '

These teachers held mixed views about p r o j ec t  work;  

they regarded i t  from two perspec t ives .  In agreement with  

the group 1 respondents,  they f e l t  th a t  p ro jects  were a l l  

too of ten time-consuming ( i tem 12) ,  p l a g i a r i s t i c  ( i t em 8) 

exercises th a t  resu l ted  in pupi ls  wasting t ime during formal  

class periods ( i tem 2 ) .  They also recognised the d i f f i c 

u l t i e s  fo r  pupi ls  undertaking p r o j ec t  work in d i f f e r e n t  

subjects ( i tem 15) and the problems of s t and ard iza t ion  

a r is in g  out of v a r i a t i o n s  in home background ( i tem 19) .  

However, w h i l s t  acknowledging these drawbacks, they held 

out some support fo r  the suggestion th a t  p r o j ec t  work 

enhances pu p i ls '  se l f - c on f i de nc e  ( i tem 7 ) ,  ass is ts  in the  

development of enquiry and communication s k i l l s  ( i tems 6 

and 13) and promotes s k i l l  in the handl ing and i n t e r p r e t a 

t io n  of data ( i tem 20 ) .  Hence, the teachers in t h i s  group 

were not so dismissive of the p r o j ec t  approach as those in 

group 1 a l though,  in view of the f a c t  th a t  only 28.8% of  

them used pro je c t  work, i t  seemed th a t  on balance they  

s t i l l  f e l t  unable to give i t  the b e n e f i t  of the doubt.

TYPE 3 (C l u s t e r  Group 3) The 'Supporters '

These teachers were very favourable  in t h e i r  appra isa l  

of p ro je c t  work. The m a j or i t y  of  them were agreed t h a t  a 

pr o j ec t  approach helped pupi ls  to develop a number of  

important  s k i l l s  such as the a p p l i c a t io n  of knowledge ( i tem

4 ) ,  communication ( i tem 6 ) ,  enquiry ( i tem 13) ,  planning and 

organisat ion ( i tem 17) and s k i l l  in the handl ing and
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i n t e r p r e t a t i o n  of data ( i tem 20 ) .  They also accepted 

claims th a t  p r o j ec t  work increased pu p i ls '  i n t e r e s t  in the  

subject  ( i tem 1) ,  added to t h e i r  se l f - c on f i de nc e  ( i tem 7 ) ,  

improved t h e i r  s e l f - d i s c i p l i n e  ( i tem 14) and encouraged 

them to take care over the p resentat ion of t h e i r  work 

( i tem 10) .

In t h e i r  o v er a l l  support of the p ro j ec t  method, they  

did not however dismiss some of i t s  less favourable  aspects.  

They recognised,  fo r  instance ,  th a t  the assessment of  

p ro j ec t  work involved a large measure of s u b j e c t i v i t y  ( i tem

5) although two of the teachers interv iewed from th is  group 

(131,  Biology and 063,  Biology)  maintained th a t  th is  in 

i t s e l f  was not necessar i l y  undesi rable  nor indeed u n r e l i a b l e  

The Type 3 teachers also accepted th a t  some pupi ls  may be 

placed at  a serious disadvantage when they have several  

pro jects  to do in other  subjects ( i tem 15) and when they  

are from homes which lack the types of resources b e n e f i c i a l  

to the product ion of p ro jec ts  ( i tem 19) .  These were 

c l e a r l y  serious concerns but the responses of the teachers  

in th is  group suggest t h a t ,  fo r  them, the advantages of  

pr o j ec t  work g r e a t ly  outweighed i t s  disadvantages.  F i f t y  

per cent of these teachers used p ro je c t  work as par t  of  

t h e i r  C.S.E.  teaching programme.

Thus, the three  types of teacher  to emerge from the  

c lu s t e r  analys is  were qu i te  d i s t i n c t .  Type 1 teachers,  

the 'Opposers' ,  were c l e a r l y  against  the use of p r o j ec t  

work at  C.S.E.  l e v e l .  The i r  opposi t ion centred mainly on 

the m an a ger ia l /o rga n is a t io na l  problems at tending the 

exerc ise .  Type 2 teachers,  the 'Waverers ' ,  acknowledged 

the bene f i t s  th a t  can a r ise  from pro je c t  work but remained
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r e l u c t a n t  to p a r t i c i p a t e  because of the d i f f i c u l t i e s  of  

implementing i t  succe ss fu l l y .  Type 3 teachers,  in con

t r a s t ,  were widespread 'Supporters '  of the p r o j ec t  approach 

They appreciated a l l  i t s  bene f i t s  and advocated i t s  use 

from a v a r i e t y  of pe rspec t ives .  The pup i ls '  personal  

development seemed to be t h e i r  most important  considerat ion

Having grouped teachers in t h i s  way according to t h e i r  

a t t i t u d e s  and b e l i e f s  about p r o j ec t  work as set out in 

Sect ion C of the qu es t ionna i re ,  f u r t h e r  analyses were 

performed in an at tempt to i d e n t i f y  any a d d i t io na l  f e a tu res  

c h a r a c t e r i s t i c  of each c l u s t e r  group. The f i n a l  stage of  

the i n v e s t i g a t i o n  u t i l i s e d  data from Sections A, B and D 

of the quest ionnai re  and produced the fo l low i ng  sets of  

r e s u l t s .

Analysis of the c l u s t e r  groups by subject  area,  exam

ina t ion  mode and ent ry  revealed no s i g n i f i c a n t  d i f f e re nc es  

between the three  groups. S i m i l a r l y ,  no s i g n i f i c a n t  

v a r i a t i o n  in the age, sex and q u a l i f i c a t i o n s  of the respon

dents was detected al though group 3, the 'Supporters '  did 

contain a higher  propor t ion of young (46.9% were under 30 ) ,  

w e l l - q u a l i f i e d  (45.3% were t e a c h e r - t r a in e d  good Honours 

graduates) ,  female (31.3% were women) teachers which gives  

some support to e a r l i e r  f ind ings  l in k i ng  teacher  c h a r a c t e r 

i s t i c s  with a t t i t u d e s  and b e l i e f s  (see,  fo r  example, Ryans 

in Biddle and El lena 1964) .  Teaching exper ience var ied  

s i g n i f i c a n t l y  across the three  groups. Group 3 ( the  

'Supporters '  had o v e r a l l  less teaching exper ience than the  

other  two groups; 50.7% of them had been in teaching f o r  

less than f i v e  years in t o t a l  ( s i g n i f i c a n t  at  <.01 l e v e l )
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and 58.6% had held no other  f u l l - t i m e  secondary teaching  

appointment p r i o r  to t h e i r  present  post ( s i g n i f i c a n t  at  

<.01 l e v e l ) .  Although s t a t i s t i c a l l y  s i g n i f i c a n t ,  i t  may 

be argued t h a t  the reduced exper ience of group 3 teachers  

r e la t e s  more to d i f f e r en ce s  in age across the groups ra th er  

than d i f f e re n ce s  in a t t i t u d e s  and b e l i e f s ,  but th is  l i n e  of  

reasoning f a i l s  to account f o r  the higher (though not 

s i g n i f i c a n t l y  so) incidence of employment exper ience  

outside education observed among the younger group 3 

t eachers ,  n e i t h e r  does i t  exp la in  why C.S.E.  teaching  

exper ience var ied very l i t t l e  across the three groups.

Analysis of teachers '  reasons f o r  not using the  

pr o j ec t  approach with C.S.E.  pupi ls  revealed some i n t e r e s t 

ing d i f f e re n ce s  between the 'Non-Users'  in each of the  

three c l u s t e r  groups. Group 1 teachers ( the  'Opposers' )  

named pupi l  a b i l i t y  and e x is t i n g  examina t ion /sy l l abus  

r e s t r i c t i o n s  as the c h ie f  f ac to rs  in f luenc ing  t h e i r  

decision not to implement the p r o j ec t  approach. P ro jec t  

work to be e f f e c t i v e  requi red high l eve l  cogn i t i ve  s k i l l s  

which, they argued, were beyond the scope of average C.S.E.  

pu p i ls .  In a d d i t io n ,  the content  of the syl labuses and 

the s t ru c tu re  of the examinations were, they f e l t ,  l a r g e ly  

incompat ible with a p r o j e c t  approach. The teachers in 

groups 2 and 3 ( the 'Waverers'  and the 'Suppo r te rs ' )  saw 

th ings from a d i f f e r e n t  perspec t ive ;  i t  was o rga n is a t io na l  

and managerial  d i f f i c u l t i e s  th a t  caused them to r e j e c t  the  

pr o j ec t  s t r a te g y .  Unfavourable s t a f f - p u p i l  r a t i o s ,  mixed 

a b i l i t y  classes and inappropr ia te  t im et ab l i ng  were j u s t  

some of the fa c to rs  involved.
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Hence, in the f i n a l  an a l y s i s ,  i t  seems u n l i k e l y  th a t  

a t t i t u d e s  and b e l i e f s  about p r o j ec t  work stem from teacher  

c h a r a c t e r i s t i c s  such as age, sex, q u a l i f i c a t i o n s ,  t r a i n i n g  

and exper ience.  Ins tead,  they seem to be based on teachers '  

percept ions of the usefulness and success of p r o j ec t  work 

in a v a r i e t y  of contexts so th a t  a number of f ac to rs  

( ranging from pupi l  a b i l i t y ,  syl labus c o n s t ra in ts ,  examina

t io n  procedures to c lass s i z e ,  composition and o rgan is a t ion )  

are i n f l u e n t i a l .  These fa c to rs  are discussed in more 

d e t a i l  in Chapter 8.

NOTES

1. Add i t iona l  f ind ings  r e l a t i n g  to the teaching exper ience  

of those C.S.E.  science teachers not implementing the  

p r o j ec t  approach at  the t ime of the enquiry are given in 

Appendix JK.

2. See, fo r  example, Brookover (1955 ) ,  Finlayson and 

Cohen (1967)  and Banks (1971)  as c i t ed  in Banks 0.  (1971)

The Socioloqv of Educat ion.  Batsford L t d . ,  pp. 207 - 208.

3. This assumption is a p t l y  i l l u s t r a t e d  by the f a c t  th a t  

u n t i l  qu i te  rec e n t ly  England and Wales waived any r e q u i r e 

ment of profess ional  t e a c h e r - t r a i n i n g  f o r  graduates in 

maintained secondary schools.  Science and mathematics 

graduate teachers because of cont inuing shortages remain 

exempt.

4. This tendency is r e f l e c t e d  in par t  in the ea r l y  exam

ina t ion  s t a t i s t i c s  produced by E.M.R.E.B.
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5. Issues r e l a t i n g  to teachers '  a b i l i t y  to implement 

new teaching s t ra te g ie s  are discussed f u r t h e r  in Chapters 

Eight  and Nine.

6. I t  should be remembered th a t  in the s i x t i e s  and ea r l y  

sevent ies ,  to a l l e v i a t e  the problems of s t a f f  shortage and 

to promote recru i tment  to the profess ion,  science spec ia 

l i s t s  graduat ing before 1970 were (and are s t i l l )  not 

required to gain formal  t r a i n i n g  p r i o r  to seeking teaching  

appointments in the s ta te -ma in ta ined  secondary sec tor .  

Furthermore,  in th is  study 59.7% of the teachers were over  

30 years of age (see Sect ion 6 . 2 . 3 . ) .  Thus, i t  fo l lows  

t h a t  a su bs ta n t ia l  number of them may have graduated ea r l y  

enough to warrant  exemption from profess ional  t e a c h e r - t r a i n i n g .

7. See note ( 1 ) .

8.  The only important  except ion to th is  f in d i n g  was the  

'over  15 years '  group where only 3 out of 25 teachers used 

the p ro j ec t  approach wi th C.S.E.  pup i l s .  This r e s u l t ,  when 

compared with those teachers who had been in t h e i r  current  

establ ishment  fo r  less than 15 years,  was s i g n i f i c a n t  at  

the .05 l e v e l .

9. That i s .  Examination Boards other  than the East Midland  

Regional Examinations Board on which th is  study is focussed.

10. The possible reasons f o r  t h i s  are discussed in Sect ion

6 . 1 . 1 .  alongside other  issues r e l a t i n g  to the low status of  

the subject  and the reduced commitment shown towards i t .

11. See fo r  example,

( i )  Maclnness,  1. (1980) 'Shortage of Physics Teachers ' ,

School Science Review, Vol .  61,  No. 217, pp. 783 - 786.

( i i )  'The Supply of Science Teachers ' ,  Symposium of the  

Annual Meeting of the Associat ion f o r  Science Educat ion, 

U ni v e r s i t y  of Warwick, January 1981.
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( i i i ) D . E . S .  (1979)  Aspects of Secondary Education in 

England: A survey by H.M. Inspectors of Schools, H .M.S.O. ,

8 . 7 . 1 . / 2 .  pp. 179 - 180.

( i v )  Kirkham, W.J. (1979)  'Science Teachers f o r  the 1 9 8 0 's ' .  

Education in Sc ience , No. 83,  pp. 16 - 17.

( V) 'R e t r a in in g  in the Physical  Science - A Possible Solu

t ion  to the Shortage'  ( l979)  Report produced by the Col lege  

of Ripon and York St .  John, c i t ed  in Education in Science,  

No. 83, p. 22.

12. Teaching p r ac t ices  which at tempted,  as descr ibed,  to  

r e l a t e  science teaching to the everyday l i f e  of  the p u p i l s ,  

i ndustry  and the b i o l o g i c a l  environment was welcomed by 

H.M. In spe c tora te .  See D.E.S.  (1979)  Aspects of Secondary 

Education in England, H.M.S.O.  8 . 3 . 5 . ,  3 .6 .  p. 171.

13. Reca lcu la t ion  of the percentages with re ference  only  

to those 174 teachers with work experience outs ide educa

t i o n ,  to whom th is  quest ionnai re  item d i r e c t l y  appl ied (55 

teachers among the 'Users'  and 119 among the 'Non-Users ' )  

revealed th a t  more of the respondents with exper ience of a 

s c i e n t i f i c  nature failed to use p ro j ec t  work as par t  of t h e i r  

C.S.E.  teaching programme. S i m i l a r l y ,  of those teachers who 

had gained some or a l l  of  the work exper ience in indus t ry ,  

less tended to use the p r o j ec t  approach at  C.S.E.  l e v e l .

Concerning the durat ion of employment in f i e l d s  other  

than educat ion,  the m a j o r i t y  of  respondents (both 'Users'  

and 'Non-Users ' )  had less than f i v e  years f u l l - t i m e  work 

exper ience al though 11 (6.3%) of the teachers in the survey 

had spent over f i f t e e n  years outside teaching.

14. That i s ,  subjects other  than the four  main ones under 

i n v e s t i g a t i o n .  Included in t h is  category were Engineering
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Science,  In teg ra ted  Science and Rural Science as wel l  as 

other  less wel l -known Mode 111 science subjects .

15. See evidence presented to the Standing Commission 

on Pay C o m p a ra b i l i t y , Report No. 7 (1979 - 80) Cmnd.7880 

(Chairman: Professor  H.A. Clegg) .
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7 .  PROJECT WORK IN PROGRESS: THE OBSERVATIONAL STUDY*

7 . 1 .  Ear ly  Considerat ions

I t  appears th a t  at  t imes educat ional  research has 

become preoccupied with the fundamental problem of i d e n t i f y 

ing a form or s t ra tegy  of teaching which r e f l e c t s  the 

i n ten t io ns  and ensures th a t  the m ate r ia l  content  and the  

methods are compatible with the pupi ls  and the learn ing  

o b je c t iv e s .  This may be a h ighly  commendable preoccupat ion  

when every classroom is a cont inuous,  t e e t e r i n g  experiment  

in which the ingredients  of 'good' teaching s t i l l  escape 

consensus.

Morrison and McIntyre (1969) have, however, quest ioned  

the value of even searching fo r  some gene ra l l y  super ior  

form of teaching;  they claim th a t  i t  would prove more 

worthwhi le to at tempt to speci fy  more c l e a r l y  the methods 

which are most appropr ia te  f o r  fo s t e r i n g  s p e c i f i c  a b i l i t 

i es ,  and to understand more f u l l y  the e f f e c t s  of the i n t e r 

act ions of the needs and a b i l i t i e s  of the pupi ls  and the  

teacher  upon the working r e l a t i o n s  in the classroom.

According to Morrison and Mc Inty re ,  a p r i o r i t y  of the research  

s p e c i a l i s t  should be to es t ab l i s h  organised systems of  

r e la t io n s h ip s  among the events and the va r ia b l e s  in the  

t e a c h in g / l e a r n in g  s i t u a t i o n .

Attempts to i d e n t i f y  these r e la t io n s h ip s  have a long 

h i s t o r y ;  e a r ly  approaches involved the nos ta lg ic  

r e c o l l e c t i o n s  of in d i v i d ua ls  in response to cues l i k e  ' the

* A f u l l  account of the Observat ional  Study, the planning  
and method of enquiry is given in Chapter Two.
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best teacher  I ever had These sub jec t ive  appra isa ls

of 'good' and 'bad'  teachers were superseded by accounts 

of the opinions and ra t ings  of the so -ca l l ed  educat ional  

experts on what they ( the  Inspectora te  and the teachers)  

considered to be the important  elements of e f f e c t i v e  te ach 

ing.  From exhaust ive analyses of r a t i n g  scales ,  the 

research then moved towards the more ob je c t i v e  observat ion  

of classroom a c t i v i t y  based around s p e c i f i c  observat ion  

schedules.

The main impetus f o r  t h i s  type of research arose from 

the pub l i ca t io n  of the Flanders '  I n t e r a c t i o n  Analysis  

Categories ( F . l . A . C . )  in 1970. The ap p l i c a t i o n  of t h is  

schedule,  in common with the innumerable observat ion  

schedules which superseded i t ,  involved the presence of  a 

t r a in e d  observer in the classroom to observe,  analyse and 

record,  in a systematic way, aspects of classroom behaviour  

as and when they occurred,  using a predetermined set of  

behaviour ca teg or ies .  Systematic observat ion procedures 

of t h is  kind made i t  possible  to i d e n t i f y  p a r t i c u l a r  types  

of l earn ing experiences which might c o n s t i t u te  a teaching  

s t y l e  and then to examine possible relct ionships between 

d i f f e r e n t  s ty les  and outcomes such as the a t t i t u d e s  and 

at ta inments of the pu p i ls .

Those who support observa t iona l  techniques see them 

as a less sub jec t ive  method of documenting exchanges 

between teachers and t h e i r  pupi ls  during the course of a 

lesson.  The method was employed in the Schools Counci l  

Pro jec t  f o r  the Evaluat ion of Science Teaching Methods 

in England and Wales (Eggleston et  a l . 1976) at  a t ime  

when the f i r s t  impetus of N u f f i e l d  science curr iculum

3 5 4



d e v e l o p m e n t  r e a c h e d  t h e  s c h o o l s .

Using the Science Teachers Observat ion Schedule 

( S . T . Q . S . )  t r a i n ed  observers co l l e c ted  data on the methods 

of teaching used by almost one hundred science teachers.  

Using the technique of c lu s t e r  an a ly s is ,  th ree  d i s t i n c t  

s ty les  of teaching emerged. These were then re la t e d  to  

the measured at ta inments and a t t i t u d e s  of p u p i l s , a l l  of  

whom were of above-average a b i l i t y  in the penul t imate  year  

of a G.C.E.  0 - Level course.  Some i n t e r e s t i n g  f ind ings  

and cont r ad ic t ion s  emerged with respect  to teachers '  

percept ions of t h e i r  teaching s t y le  and the r e a l i t y  of  

i t  based on the observat ion data.

Systematic observat ion as a means of in v e s t i g a t i n g  the 

t e a c h in g / l e a r n in g  s i t u a t i o n  has not however been wi thout  

i t s  c r i t i c s  and before at tempt ing to u t i l i s e  the method 

i t  was c l e a r l y  important  at  the outset  to examine the 

v a l i d i t y  of the arguments l e v e l l e d  against  i t  and to assess,  

in the l i g h t  of  the debate,  the circumstances in which and 

the purposes f o r  which systematic observat ion may be 

u s e f u l l y  employed.

The opinions of the scept ics range from mild c r i t i c i s m  

of the method to harsh condemnation of the under ly ing  

concepts.

Nuthal l  and Snook (1973)  have argued th a t  the curren t  

emphasis on observa t iona l  studies has produced an absurd 

p r o l i f e r a t i o n  of d i f f e r e n t  observat ion systems and 

f requency counts of minut iae of teacher  and student  

behaviours in s p e c i f i c  s i t u a t i o n s ,  and Walker and 

Adelman (1975) commenting on the Flanders '  system have 

quest ioned the v a l i d i t y  of  predetermining ( i n  the form of
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prescr ibed ca tegor ies  of behaviour)  what is educ a t io na l l y  

'most s i g n i f i c a n t ' .  However, insofa r  as the Flanders'  

scheme aimed not at  solving educat ional  problems, but at  

i d e n t i f y i n g  instances of pupi l  i n i t i a t i o n  in 'classroom 

t a l k ' ,  then the observat ional  system f u l f i l l e d  i t s  o b j e c t 

ives and in t h i s  respect  the c r i t i c i s m  would seem 

u n j u s t i f i e d .  Moreover,  every research undertaking holds 

c e r t a i n  id eo lo g ic a l  assumptions in t h a t  the researcher  

concentrates on some aspects and neglects o thers .  System

a t i c  observat ion by i t s  very nature is dependent on the  

values and concepts inherent  in the system and c l e a r l y ,  

by using prescr ibed ca tegor ies ,  one r i sks  inaccuracy through 

omission.  However, although the de scr ip t ions  and explana

t ions  put forward by systematic observat ion can be only  

p a r t i a l ,  McIntyre and Macleod (1978) have argued th a t  the 

issue is not whether c e r t a i n  aspects are neglected but 

r a t h er  how i t  is decided what should be neglected.  F u r t h e r 

more, they suggest t h a t  systematic observat ion holds the  

mer i t  in th a t  i t  makes qu i te  e x p l i c i t  those aspects on 

which the research is focussing and the commitment th a t  

is being made.

Observat ional  schedule systems have also been severely  

at tacked with regard to the sampling procedures they involve  

I t  is argued th a t  sample populat ions ,  as a r e s u l t  of  

economy in t ime and f inances ,  tend to be small  and 

r e s t r i c t e d  and, as such, may be un re pr ese nta t i v e .  Given 

the nature of systematic observat ion,  t h i s  would seem a 

f a i r  c r i t i c i s m  and, in accept ing the v a l i d i t y  of  the 

argument,  i t  fo l lows t h a t  descr ip t ions  and explanat ions  

a r i s i n g  out of the procedure should be t r e a te d  with caut ion.
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In a d d i t io n ,  ge ner a l i s a t io n s  der ived from the system 

should only be regarded as s t a t i s t i c a l ,  being based on 

prec ise  yet  s p ec i f i c  q u a n t i t a t i v e  data .  (On t h i s  p o in t ,  

q u a n t i f i c a t i o n  in systemat ic observat ion would not in 

i t s e l f  appear problemat ic since most other  research  

s t r a t e g ie s  draw t h e i r  conclusions from q u a n t i t a t i v e  data  

of some k in d . )

Systematic observat ion has also been chal lenged on 

the grounds th a t  i t  is too mechanist ic .  Those who support  

t h i s  view also maintain t h a t  the schedules focus on 

s p e c i f i c  descr ibable  behaviours and t e l l  us nothing about  

the c r i t i c a l  in t e r p la y  of  p e r s o n a l i t i e s  in the classroom 

e .g .  the charisma, the d i s l i k e ,  the f e a r .  I t  is also 

argued th a t  s t r a i g h t  observa t iona l  techniques cont r ib u te  

l i t t l e  of any s i g n i f i c a n c e  to our understanding of the  

less over t  aspects of classroom i n t e r a c t i o n  such as i n t e r 

p r e t a t i o n s ,  expec ta t ions,  impressions.  In r e p ly ,  i t  must 

be accepted th a t  systematic observat ion does not provide  

any d i r e c t  evidence on the mental a c t i v i t i e s  of the p a r t 

i c ip an ts  nor the meaning which the p a r t i c i p a n t s  at tach  

to t h e i r  ac t ions ,  but observa t iona l  procedures do not  

p r o h i b i t  the use of other  techniques fo r  obta in ing  data  

of t h i s  kind and, in t h i s  respect ,  t h e r e f o r e ,  systematic  

observat ion is seen here as enhancing ra th er  than c o n f l i c t  

ing wi th the other  research s t r a te g ie s  ( the ques t ionna i re  

and in te rv iew  methods) employed in t h i s  study.

Adams ( 1972) has st ressed the im po r t a nc e  of the  

observer on the s i t u a t i o n  being observed.  Not only do 

those under observat ion know (or  suspect)  they are par t  

of an i n v e s t i g a t i o n  and reac t  to the s i t u a t i o n ,  but the
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observer himsel f  goes to the s i t u a t i o n  wi th preconceived 

ideas and expectat ions about the ro les  of the teacher  and 

the p u p i l .  Adams inves t iga ted  his theory of observer  

expectat ions by asking t r a i n ed  observers to se lec t  from 

a l i s t  of  teacher  behaviour items those which they thought  

r e l a t e d  c lo se ly  to the teacher's r o l e .  The most popular  

i tems se lected were: d i r e c t s ,  informs,  p ra is es ,  manages,

l e c t u r e s ,  eva lua tes ,  supports,  c l a r i f i e s ,  quest ions,  con

t r o l s .  These were der ived from the r e p l i e s  of  one hundred 

and f i f t y  observers.  By examining these s e le c t io n s ,  Adams 

a r r iv e d  at  an o v er a l l  view of a t e ac h er 's  ro le  i m p l i c i t  in 

t h e i r  approaches. I t  emerged th a t  teaching behaviour was 

seen as h igh ly  complex, th a t  management issues were s a l i e n t  

and th a t  in some form or other  teacher  dominance was 

a n t i c i p a t e d .

I f ,  as Adams' research study suggests, observer  expec t 

a t ions do in f luence  what they a c t u a l l y  observe,  serious  

quest ions must be ra ised about the usefulness of such 

observa t iona l  techniques.  C l e a r l y ,  in the l i g h t  of Adams' 

f i n d i n g s ,  i t  would be unwise to i n t e r p r e t  observa t iona l  

data wi thout  some considerat ion of t h i s  possible  e f f e c t .

The in f luence  of the presence of an observer  on the 

actua l  behaviour of those being observed ( the  so -ca l l e d  

' h a l o '  e f f e c t )  seems, in co n t r as t ,  less p rob lemat ic .  In 

the e a r l y  stages of an observat ion programme, the p a r t i c i 

pants are almost c e r t a i n l y  a f fe c te d  by the presence of  the 

researcher  but ,  by a l l  accounts,  t h i s  e f f e c t  soon wanes.  

McIntyre  and Macleod (19 78 ) ,  having examined the v a l i d i t y  

of t h i s  c la im,  have inc l ined  to the view t h a t  wi th ca re fu l  

planning,  the in f luence  of the observer ' s  presence is 'not  

g e ne r a l l y  of  major p r a c t i c a l  importance ' .
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Thus, in concluding t h is  c r i t i q u e ,  i t  is c l e a r  th a t  

systemat ic observat ion as a research technique should not  

be entered into  l i g h t l y .  Although va luable  in providing  

a r e l a t i v e l y  ob je c t i v e  p r o f i l e  of classroom behaviours,  

i t s  use and i n t e r p r e t a t i o n  is subject  to c e r t a i n  r e s t r i c t 

ions.  Moreover,  there  ex is t s  a number of l i m i t a t i o n s  which 

need to be considered c a r e f u l l y  in the period of p r e l i m i n 

ary planning leading up to the observat ion study,  as wel l  

as in the in te rmedia te  and f i n a l  stages of i t .

F i r s t l y ,  systematic observat ion is less sub jec t ive  

than many a l t e r n a t i v e  methods but as a consequence i t  is 

also more mechanist ic in th a t  i t  focusses on a r e l a t i v e l y  

narrow range of s p e c i f i c  observable behaviours and, in 

doing so, provides only a s t a t i s t i c a l  framework against  

which i n t e r p r e t a t i o n s  and explanat ions must be lodged.  

Secondly,  in developing an appropr ia te  schedule,  c e r t a i n  

se lec t ions  about a c t i v i t i e s  re lev an t  to the study have to 

be made. Hence, when i n t e r p r e t i n g  the r e s u l t s ,  care must 

be taken not to introduce d i s t o r t i o n  by a t t r i b u t i n g  s i g n i 

f icance  to those items included w h i l s t  f a i l i n g  to consider  

the importance,  i f  any, of a c t i v i t i e s  absent from the 

schedule.  T h i r d l y ,  the presence of the observer  cannot  

be d isregarded.  Some degree of in f luence  can be expected 

to a f f e c t  both the s i t u a t i o n  being observed and the data 

being recorded.  And f o u r t h l y ,  data based on observable  

behaviours can provide no informat ion on i n t e r n a l i s e d  

behaviour i . e .  the mental a c t i v i t i e s  surrounding each act ion  

These aspects th er e f o re  have to be in ves t ig a t ed  by t e c h 

niques other  than systematic observat ion ( e . g .  reasoning 

and p e r s o n a l i t y  t e s t s ) .
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Thus, having examined these r e s t r i c t i o n s  on the use 

of systemat ic observat ion and assessed i t s  l i m i t a t i o n s ,  i t  

seemed reasonable to conclude th a t  when used wi th care and 

i n te r p r e te d  wi th caut ion,  the method could provide a 

useful  means of in v e s t i g a t i n g  pupi l  a c t i v i t y  during p ro je c t  

work. I t  was f e l t  th a t  given s p e c i f i c  hypotheses to t e s t ,  

the method could make a va luable  c o n t r ib u t i o n  to the over 

a l l  un d e rs t a n d in g  of p r o j ec t  work in progress by providing  

prec ise  descr ip t ions  of the exchanges tak ing  place between 

pupi l  and peer ,  and pupi l  and te acher .  In t h i s  respect ,  

systemat ic observat ion was seen as complementing ra ther  

than opposing the other  research s t r a t e g i e s  employed in 

t h i s  study.

7 .2 .  The Pro jec t  Lessons: A B r i e f  Descr ip t ion

The reader  is provided wi th a general  de scr ip t ion  of  

each p r o j e c t  lessons,  drawn up from informal  notes taken 

during the i n v e s t i g a t i v e  per iod .  These e a r l y  accounts are 

l a r g e ly  impr ess ion is t i c  but i t  is hoped th a t  they w i l l  

he lp ,  in each case, to set the scene and make the i n t e r 

p r e t a t io n  of the observat ional  data t h a t  fo l lows  more 

mean i n g f u l .
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7 . 2 . 1 .  The S - B a n d  C l a s s

(Pup i ls  rated as above-average a b i l i t y ^ ^ ^ )

During the f i r s t  par t  of the observat ion per iod,  the 

pupi ls  were asked to complete t h e i r  work on the topic  

' e l e c t r i c i t y ' .  The p r o j ec t  booklet  on t h i s  top ic  (see 

Chapter 2, Sect ion 2 . 5 . )  included the fo l lo w i ng  items

( i )  a t h e o r e t i c a l  and p r a c t i c a l  study of
d i f f e r e n t  kinds of c e l l s

( i i )  an i n v e s t i g a t i o n  into e l e c t r i c a l  conductors
( i i i )  a study of  the e l e c t r i c  b e l l
( i v )  a t h e o r e t i c a l  account of the t ransmission

of e l e c t r i c i t y
( V) a study of  e l e c t r i c i t y  in the home: fuses,

e ar th ing ,  plugs and meters.

In a previous lesson,  p r a c t i c a l  work had been under

taken by the pupi ls  in accordance wi th the procedures set  

out in the book let ,  and the teacher  had demonstrated to  

the class c e r t a in  aspects r e l a t i n g  to the t o p i c .  The 

pupi ls  had co l l e c t ed  data from these exercises and were 

now requi red to wr i te  up the work.

The pupi ls  in t h i s  band worked at  d i f f e r e n t  rates  

and some of the more able completed the to p ic  wel l  in 

advan^ce of other  members of the c l as s .  As the pupi ls  

f i n i s h e d ,  they were permi t ted to begin the next topic  in 

the ser ies  and, at  one point  during the observat ion per iod,  

th ree  d i f f e r e n t  topics ( ' e l e c t r i c i t y ' ,  ' b a c t e r i a '  and 

' r e p r o d u c t i o n ' )  were being undertaken.  The more able  

pupi ls  were c l e a r l y  accustomed to s t a r t i n g  new projects  

f i r s t  and towards the end of the observat ion programme, 

some of the pupi ls  in t h i s  category,  having completed the  

t h e o r e t i c a l  preamble,  were observed beginning the 

p r a c t i c a l  i n v e s t i g a t i o n  of b a c t e r i a l  growth.  In th is  way.
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the more able pupi ls  gained the advantage of exper iencing  

f i r s t - h a n d  the novel ty  and discovery elements of a new 

t o p i c .  As a consequence, they seemed to f i n d  the p r o j ec t  

lessons more rewarding (a general  impression gained by 

the observer and supported by the class te a c h e r ) .

In co n t r a s t ,  the other  pupi ls  in the group seemed to 

plod on wi th topics which became s t a l e  in the l i g h t  of  the  

new 'd is c o v e r ie s '  being made by the more advanced members 

of the c lass .  By the t ime they were ready to begin a new 

t o p i c ,  most of  the exercises had a l ready been completed by 

others .  Thus, fo r  these slower pu p i l s ,  i t  seemed t h a t  the  

p r o j e c t  exercises became a rou t ine  fo l lo w i ng  of in s t r uc t i on s  

to obtain the ' r i g h t  answer ' ,  r a t h er  than a p r a c t i c a l  

exerc ise  to pursue a l i n e  of enqu i ry .  Perhaps the best  

example of t h i s  occurred during the p r o j ec t  work on 

' b a c t e r i a ' .  As par t  of  a p r a c t i c a l  i n v e s t ig a t io n  into  

b a c t e r i a l  growth, pupi ls  were requi red to innoculate  agar  

p la tes  wi th swabs taken from various items throughout the 

school ( t ea  towels from the cookery room, soap dishes from 

the wash basins in the cloakrooms e t c . ) .  The f i r s t  pupi ls  

to at tempt t h i s  exercise dashed o f f  to c o l l e c t  t h e i r  sam

p l es ,  en th u s i a s t i c  about the i n v e s t i g a t i o n ,  and returned  

keen to know the r e s u l t s .  The remaining pupi ls  were 

d i s t r a c t e d  by th is  exci tement  in t h e i r  peers,  but being 

u n f a m i l i a r  wi th the exer c is e ,  were unable to share t h e i r  

enthusiasm.

In ad d i t ion  to the problems a r is i n g  out of  pu p i l s '  

d i f f e r e n t i a l  rates of working,  f u r t h e r  d i f f i c u l t i e s  were 

encountered as a r e s u l t  of  career  in te r v i e w s .  During the  

observat ion of th is  group, se lected male pupi ls  were
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requi red to at tend R.A.F.  in te rv iews  wi th a view to 

recru i tment  a f t e r  leaving school .  As they departed and 

re tu rned ,  in te r ru p t i o n s  in the class work were i n e v i t a b l e ;  

the pupi ls  were asked quest ions about t h e i r  in terv iews and, 

in response,  r e a d i l y  r e la t e d  t h e i r  experiences to t h e i r  

peers.  These a c t i v i t i e s  dis turbed some pupi ls  and t h e i r  

pace of work slowed down n o t ic ea b ly .

Towards the end of the observat ion per iod,  the teacher  

returned completed p r o je c t  booklets to the pu p i ls ,  having 

assessed t h e i r  work and e f f o r t ,  and made comments and 

amendments as necessary.  During t h i s  t ime there  was

heightened in t e r a c t i o n  between the p u p i ls ,  peers and teacher .

Many pupi ls  were c l e a r l y  eager to discuss and compare t h e i r  

work on these e a r l i e r  p r o j e c t s .  Amidst t h is  buzz of con

ve rs a t i o n ,  as the lesson drew to a c lose ,  two of the g i r l s

being observed were al lowed to leave the class f i v e  

minutes e a r l y  in order to retu rn  equipment to the main 

s to re ,  since the lessons were held in a genera l ,  i l l - e q u i p p e d  

l abora to ry  remote from the main science block.  There were a 

few humo rous comments about f a v o u r i t i s m ,  fo l lowed by pleas  

to be al lowed to leave e a r l y  too.

Communications between pupi l  and teacher  appeared 

good; exchanges of a t e as i ng ,  w i t t y  nature were common.

On the whole,  the atmosphere was f r i e n d l y  but f i r m .
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7 . 2 . 2 .  The G-Band C l a s s

(Pupi ls  rated as below-average a b i l i t y ^ ^ ^ )

Compared to the S-Band c lass ,  the pace of working 

wi th in  t h i s  group was considerably  slower and during the  

observat ion per iod,  only one p r o j e c t  topic  was at tempted.  

This was a study of ' f i b r e s '  which, again,  was undertaken 

with the aid of a p r o j ec t  booklet  and included the  

fo l lo w i ng  items

( i )  a study of na tu ra l  and man-made f i b r e s
( i i )  a t h e o r e t i c a l  account of the product ion of

cotton
( i i i )  p r a c t i c a l  in v e s t i g a t i o n s  in to:

a) t e n s i l e  st rength of f i b r e s
b) shr inkage,  in s u la t i o n  and water  r e p e l l e n t  

proper t i es  of f a b r i c s
c) permanent creasing

( i v )  a review of the uses of  d i f f e r e n t  f a b r ic s  at
home and in industry

At the t ime of the observat ion study,  two p r a c t i c a l  

i n v e s t i g a t i o n s  were undertaken by the pu p i ls .  The f i r s t  

was an experiment to compare the water  r e p e l l e n t  p r op er t i es  

of d i f f e r e n t  f a br ics  before and a f t e r  the a p p l i c a t i o n  

of a s i l i c o n e  spray.  The second was an in v e s t ig a t io n  into  

the e f f e c t  of  b o i l i n g  on a range of f a b r i c s .

Before commencing the p r a c t i c a l  work, the teacher  asked 

the pupi ls  to make a few minor amendments to the procedure  

set out in the p r o j ec t  booklet  ( e . g .  they were asked to 

a l t e r  the dimensions of  the fabr  ic to be used in the inves

t i g a t i o n  and to increase the number of drops of water  placed  

on each piece of c l o t h ) .  These s l i g h t  adjustments to the 

o r i g i n a l  schedule caused some concern and un cer ta in t y  among 

the p u p i ls ,  many of whom appeared r e l u c t a n t  to pursue the 

revised scheme wi thout  some personal  consu l ta t ion  wi th the
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t eacher .  The m a jo r i t y  of pupi ls  in t h is  group seemed 

t e n t a t i v e  about the p r a c t i c a l  work; they read through the 

procedures h u r r i e d l y ,  tending instead to r e f e r  to the 

teacher  f o r  informat ion r a t h er  than the p r o j ec t  book le t .

In co n t ra s t ,  a few pupi ls  - w h i l s t  n e i t h e r  reading  

the in s t r u c t io n s  c a r e f u l l y  nor r e f e r r i n g  to the teacher  - 

rushed in to  the p r a c t i c a l  exerc ises .  Blundering through 

the i n v e s t i g a t i o n s ,  these pupi ls  shrugged o f f  t h e i r  

mistakes and looked on whi le  the o the r ,  more conscient ious,  

pupi ls  completed the work c o r r e c t l y .

D i f f e rences  in the rates  of completion of  p r o j ec t  

exercises by class members were not so marked as in the  

S-Band. On the whole,  the pupi ls  in the lower a b i l i t y  

G-Band were much slower workers,  t ak ing  considerable t ime  

to organise themselves before and during the p r o j ec t  lessons 

( e . g .  to f i n d  lost  p e nc i l s ,  to set  up apparatus,  to measure 

out quantit ies e t c . ) .  General ly  speaking,  the pupi ls  who 

f in is h e d  f i r s t  tended to be those who had been at tended by 

the teacher  ea r ly  on.

During the observat ion per iod,  the teacher  spent much 

of her t ime going around the c lass ,  checking,  supervising  

and d i r e c t i n g  work as wel l  as g iv ing  encouragement and 

reassurance.  In the G-Band, i t  seemed th a t  the teacher  

d i rec ted  and co nt r o l l ed  the class to a much g re a t e r  ex tent  

than was apparent in the S-Band. She was the de c i s io n 

maker about most aspects of the p r o j e c t  work. I t  seemed 

too tha t  the pupi ls  sought t h is  kind of s t ru c tu re  and 

guidance.  The lessons were kept formal  in the sense th a t  

the teacher  was regarded as the sole a u th o r i ty  on p r o j e c t s .  

There was l i t t l e  evidence of personal  and informal  repar tee  

between the pupi ls  and the teacher .
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Pupi l  concentrat ion was l i m i te d  in du ra t ion .  The 

lessons,  being p r a c t i c a l  in o r i e n t a t i o n ,  l en t  themselves 

to minor d i s t r a c t i o n s ,  mani fest  in window-gazing and 

aimless wandering around the l a b o r a t o ry .

Towards the end of each lesson,  the teacher  asked 

the pupi ls  to conclude t h e i r  in ve s t i g a t i o n s  and to begin 

gather ing up t h e i r  m at e r i a ls  and dismant l ing the apparatus  

Compared to the lack of o rganisa t ion  seen e a r l i e r  in the  

lessons,  the pupi ls were e f f i c i e n t  at  t h i s  t ask ,  sharing  

with the S-Band the same eagerness to depart  from the  

science c lass .  The teacher  supervised the c lea r ing -up  

oper a t ion ,  counted pieces of  equipment and ensured th a t  

the benches and sink were l e f t  in a reasonable s t a t e .

Such s t r i c t  supervision was not resented by the pupi ls  

but seen as par t  of the usual bargain ,  struck as a means 

of a l lowing pupi ls  to leave the lesson a few minutes 

e a r l y .  Those pupi ls who did not conform to the expected 

l ev e ls  of t i d in e s s  were delayed u n t i l  the requi red  

standards were achieved.

7 . 3 .  The Findings

Fu l l  data on each p u p i l ' s  a c t i v i t y  during p r o j ec t  

work,  expressed as f requency counts of each a c t i v i t y  

i temised on the schedule and observed during the period  

of the study,  are given in Appendix VI11b.  The data are 

presented in ta bu la r  form under four  separate headings 

covering the main pupi l  a c t i v i t i e s :  t a l k i n g ,  reading,

w r i t i n g  and p r a c t ic a l  work.
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From the t o t a l  number of observat ions recorded dur 

ing the four  observat ion per iods,  the pupi ls  in the S-Band,  

those rated as 'above-average'  by t h e i r  t eacher ,  were 

found to be much more ac t i v e  during p r o j ec t  lessons than 

those in the G-Band who had been rated as 'below-average'  

by t h e i r  t eacher .  During the i n v e s t i g a t i o n ,  the pupi ls  

in the S-Band were seen to t a l k ,  read and w r i t e  more 

f r eq ue n t l y  than t h e i r  counterpar ts  in the G-Band who, in 

some cases,  spent a large por t ion of the observat ion t ime  

in a r e l a t i v e l y  in ac t i ve  mode ( e . g .  s ta r ing  out of  the  

window, apparent ly  day-dreaming) .  Thus, in a l l ,  279 

observat ions were recorded fo r  the above-average pupi ls  

compared to only 136 fo r  those of below-average a b i l i t y  

(see Table 7 . 1 . ) .  These f ind ings are discussed in d e t a i l  

in the fo l low i ng  sect ions .

7 . 3 . 1 .  Pupi 1 Talking

For both groups of pupi ls  t a l k i n g  appeared the most 

popular a c t i v i t y ,  170 observat ions being recorded f o r  the  

higher  a b i l i t y  group and 90 f o r  the below-average group.  

Further  analys is  of the data revealed th a t  in each case 

most of the t a l k i n g  occurred between the pupi ls  and t h e i r  

peers although some intergroup v a r i a t i o n  in the nature and 

frequency of these contacts was detected .

In the above-average group ( the  S-Band) 81.8% of the  

t a l k i n g  (139 observat ions)  was between peers compared to 

68.9% (62 observat ions)  in the below-average group. Among 

the higher  a b i l i t y  pu p i l s ,  much of  the conversat ion (41.7%)
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tha t  was re le va n t  centred on the ' f a c t s  and p r i n c i p l e s '  

behind the p r o j ec t  topics  and i t  was mainly on these points  

th a t  the pupi ls  asked quest ions,  gave r e p l i e s  and made 

comments and observat ions to t h e i r  peers (see Table 7 . 2 . a . ) .

In co n t ra s t ,  among the pupi ls  of  below-average a b i l i t y  

(G-Band),  most of the conversat ion (44.2%) focussed on 

pr o j ec t  procedures (see Table 7 . 2 b . ) .  The pupi ls  in th is  

category attempted several  p r a c t i c a l  in ve s t i g a t i o n s  during  

the course of the enquiry and much of t h e i r  commentary 

r e l a t ed  to the d i f f i c u l t y / e a s e  of t h i s  work:

'This is hard'
' I t ' s  dead easy ! '

and the t iming/progress  of the exercises:

'Mine won' t  be dry in t ime;  I 'm leaving i t  ' t i l  l a s t '
'This takes ages'
' I ' v e  almost f i n i s h e d '

From the p u p i l / p e e r  observat ion record of exchanges 

r e l a t i n g  to the p r o j ec t  top ic  (see Tables 7 .2 a .  and b . )  i t  

was p a r t i c u l a r l y  in t e r e s t i n g  to discover  th a t  in the S-Band,  

communication between pupi ls  was on more of  an equal f o o t 

ing in th a t  there  was a two-way exchange of  ideas,  which 

was balanced in the sense th a t  the pupi ls  asked quest ions  

(34 .0%) ,  r e p l i e d  to quest ions (34.0%) and o f fe red  a range 

of comments and observat ions about the p r o j ec t  topic  (32.0% 

of the p u p i l / p e e r  co nversa t ion ) .  In the G-Band, however,  

conversat ion between pupi l  and peer was not so we l l -ba lanced  

There was a marked reduct ion in the number of observat ions  

recorded in the ' r e p l i e s  to quest ion'  category (16.3%)  

which would seem to suggest th a t  these pupi ls  (being below-  

average a b i l i t y )  were r a r e l y  re fe r r e d  to by t h e i r  peers fo r  

in format ion r e l a t i n g  to the p r o j ec t  to p i c s .  Furthermore,  

out of t h is  general  observa t ion ,  there ar ises  the
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TABLE 7 . 2 .

THE INCIDENCE OF ' TALKI NG TO P E E R ( S ) '  AMONG P UPI LS  ENGAGED
IN p r o j e c t  wOr K

a . Pupi ls of Above-Average A b i l i t y  (S-Band)
Nature of  
Communication - 
Related to Topic

Observed Pupi l  A c t i v i t y Tota l  No. of  
Observat ions

Questions Repl ies Comments
F a c t s / p r i n c i p l e s 10 17 16 43 (41.7%)
App l ica t io n  of  
f a c t s / p r i n c i p l e s 7 4 3 14 (13.6%)
Hypothesis /  
problem 8 4 3 15 (14.6%)
Procedure 5 7 6 18 (17.5%)
R e s u l t s /d a t a /  
record ings 5 3 5 13 (12.6%)

Total  No. of  
Observat ions

35
(34.0%)

35
(34.0%)

33
(32.0%)

103
(100%)

b. Pupi ls of Below-Average A b i l i t y  (G-Band)
Nature of  
Communication - 
Related to Topic

Observed Pupi l  A c t i v i t y Total  No. of  
Observat ions

Questions Repl ies Comments
F a c t s / p r i n c i p l e s 2 3 8 13 (30.2%)
App l ica t ion  of  
f a c t s / p r i n c i p l e s 3 0 0 3 ( 7.0%)
Hypothesis/
problem

4 0 0 4 ( 9.3%)

Procedure 4 4 11 19 (44.2%)
R e s u l t s / d a t a /
recordings 0 0 4 4 (9 .3%)

Total  No. of  
Observât ions

13 . 
(30.2%)

7
(16.3%)

23
(53.5%)

43
(100%)
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suspicion th a t  the peers had low expectat ions of these  

pupi ls  and t h e i r  c a p a b i l i t i e s .

Continuing the analys is  of pupi l  t a l k i n g ,  i t  was found 

th a t  in both groups verbal  exchanges between pupi l  and 

teacher  were less common than between pupi l  and peer,  

although the incidence of pu p i1- t o - t e a c h e r  t a l k i n g  (expres 

sed as a propor t ion of the t o t a l )  was higher among the 

G-Band pupi ls  (31.1% compared to 18.2% in the S-Band; from 

Table 7 . 1 . ) .

In both groups, quest ions formed a large par t  of the  

conversat ion wi th the teacher  (60.0% in the S-Band; 52.0% 

in the G-Band; see Tables 7 .3 a .  and b . )  but some v a r i a t i o n  

in the nature of quest ions being asked was observed.  The 

higher  a b i l i t y  pupi ls asked quest ions on a l l  aspects of  

the p r o j ec t  work ( the fac ts  and p r i n c i p l e s ,  the a p p l i c a 

t i o n s ,  the hypotheses,  the procedures and the r e s u l t s )  

whereas in the lower a b i l i t y  group the p u p i ls '  quest ions  

tended to focus on p r o j e c t  procedures.  Finding out how 

th ings should be done f i r s t - h a n d  from the teacher  seemed 

an important  pre-occupat ion of these pup i ls .  Moreover,  

from notes taken at the end of each observat ional  pe r iod,  

i t  was f e l t  th a t  in t h i s  class quest ions served not only  

as a means of f ind in g  out procedural  d e t a i l s  but also as 

a way of gaining re-assurance and approval  from the teacher  

In t h i s  context ,  quest ions such as 'Am I doing t h i s  r i g h t ,  

miss?' were t y p i c a l .
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TABLE 7 . 3

THE INCI DENCE OF ‘ TALKING TO TEACHER'  AMONG PUPI LS ENGAGED
IN PROJECT WORK

a. Pupi ls  of  Above-Average A b i l i t y  (S-Band)
Nature of  
Communication - 
Related to Topic

Observed Pupi l  A c t i v i t y Total  No. of  
Observations

Questions Repl ies Comments
F a c t s / p r i n c i p l e s 4 2 5 11 (36.7%)
App l ica t ion  of  
f a c t s / p r i n c i p l e s 6 0 0 6 (20.0%)
Hypothesis /  
Problem 3 1 1 5 (16.7%)
Procedure 5 3 0 8 (26.7%)
R e s u l t s /d a t a /  
record ings 0 0 0 0 ( - )

Total  No. of  
Observat ions

18
(60.0%)

6
(20.0%)

6
(20.0%)

30
(100%)

b. Pupi ls  of  Below-Average A b i l i t y  (G-Band)
Nature of Observed Pupi l  A c t i v i t y
Communication - 
Related to Topic

Questions Repl ies Comments Total  No. of  
Observat ions

F a c t s / p r i n c i p l e s 3 0 2 5 (20.0%)
App l ic a t ion  of  
f a c t s / p r i n c i p l e s 1 0 0 1 ( 4.0%)
Hypothesis /
problem 1 0 0 1 ( 4.0%)
Procedure 8 5 3 16 (64.0%)
R e s u l t s / d a t a /  
record ings 0 2 0 2 ( 8.0%)

Tota l  no. of  
Observat ions

13
(52.0%)

7
(28.0%)

5
(20.0%)

25
(100%)
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7 . 3 . 2 .  P u p i l  R e a d i n g

Reading as a pupi l  a c t i v i t y  in p r o j ec t  work was 

observed more f r eq u e n t l y  in the pupi ls  of above-average  

a b i l i t y  than in those of below-average a b i l i t y ,  a t o t a l  

of 31 observat ions of reading being recorded f o r  the S- 

Band compared to only 5 f o r  the 6-Band (see Table 7 . 1 . ) .

In the S-Band, a l l  four  of the higher  a b i l i t y  pupi ls  under 

i n v e s t i g a t i o n  ( ID 01-04)  were seen reading at  some time  

during the observat ion per iod but in the lower a b i l i t y  

G-Band only two of the pupi ls  ( ID 05 and 06) were s i m i l 

a r l y  observed (see Appendix VI l i b . ) .

Applying the p r i n c i p l e  formulated in the Observat ion  

St ra tegy  (see Chapter 2, Sect ion 2 . 5 . 2 . )  th a t  each 

separate observat ion l asted up to f i v e  seconds, i t  was 

found th a t  the maximum time spent on reading during the  

period of the in v e s t ig a t io n  was approximately 2 . 6 .  minutes 

( e qu iv a le n t  to 4% of the t o t a l  t ime)  in the higher  a b i l i t y  

group(^)  compared to only 0 .4  minutes (0.6% of the t o t a l  

t ime)  in the lower a b i l i t y  group^^^.

Thus, the observat ion record showed th a t  in the lower  

a b i l i t y  group ( the G-Band) fewer pupi ls  read,  and th a t  

much less t ime was spent on reading o v e r a l l .

In add i t ion  to providing a guide as to the q u an t i t y  

of reading undertaken in the two groups, the observat ion  

data also gave some clues about the nature of the a c t i v i t y  

In the below-average group, some reading wi th the teacher  

was recorded f o r  both pupi ls  but in the above-average  

group no such pup i1/ te a c h e r  a c t i v i t y  was observed (see 

Table 7.4a and b. and Appendix VI l i b . ) .  This f in d in g
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TABLE 7 . 4 .

THE INCI DENCE OF READING AND WRI T I NG AMONG PU PI L S  ENGAGED
IN PROJECT WORK

a. Pupi ls of  Above-Average A b i l i t y  (S-Band)

Nature of A c t i v i t y

Reading Wri t ing

Alone 23 (74.2%) 49 (83.1%)

With Peer (s ) 8 (25.8%) 10 (16.9%)

With Teacher 0 ( - ) 0 ( - )

Tota l  No. of  Observat ions 31 (100%) 59 (100%)

b . Pupi ls of  Below-Average Abi l i t y  (G-Band)

Nature of A c t i v i t y

Reading Wri t ing

Alone 2 (40.0%) 1 (33.3%)

With Peer (s ) 0 ( -  ) 1 (33.3%)

With Teacher 3 (60.0%) 1 (33.3%)

Total  No. of  Observat ions 5 (100%) 3 (100%)
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might be expla ined by the f a c t  th a t  during the observat ion  

period the less able pupi ls  in the G-Band were engaged in 

p r a c t ic a l  ra th e r  than t h e o r e t i c a l  exercises so th a t  they  

tended to spend more t ime on the ' a c t i v i t y '  aspects of  

pro jec t  work. The pupi ls  in th is  group read through 

p r a c t i c a l  worksheets wi th t h e i r  t eacher ,  of ten checking 

tha t  they were reading and i n t e r p r e t i n g  the procedural  

d e t a i l s  c o r r e c t l y .  This observat ion was e s p e c i a l l y  i n t e r 

est ing as again i t  pointed to the pu p i ls '  need fo r  r e 

assurance th a t  they were 'doing things r i g h t  ' . The more 

able pupi ls  were,  on the other  hand, seemingly conf iden t  

in t h e i r  a b i l i t y  to handle the w r i t t e n  word. This was 

evidenced by the emphasis placed on t h e o r e t i c a l  pe rspec t 

ives and the r e l a t i v e  ease with which the pupi ls  in t h i s  

group read about these aspects of p ro j ec t  work, e i t h e r  

alone or wi th other  members of the c lass .

7 . 3 . 3 .  Pupi1 Wr i t ing

In mainta in ing the required anonymity in the classroom,  

data on w r i t i n g  as a pupi l  a c t i v i t y  were not easy to c o l l e c t  

since i t  was of ten not possible f o r  the observer  to see and 

record the nature of the w r i t t e n  work, and to make a 

judgement as to i t s  re levance to the p r o j ec t  t o p i c .  Thus,  

the observat ion data on pupi l  w r i t in g  are l im i t e d  and 

should be t r e a te d  wi th caut ion r a t h er  than e labora ted .  

However, w h i l s t  acknowledging these l i m i t a t i o n s ,  some 

general  pa t te rns  did emerge from the data which i t  would 

seem j u s t i f i a b l e  to r e p o r t .
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In genera l ,  the pupi ls  rated as above-average a b i l 

i t y  spent more t ime w r i t i n g  than those of be low-average  

a b i l i t y ,  a t o t a l  of 59 observat ions being recorded f o r  the  

S-Band compared to only 3 fo r  the G-Band (see Table 7 . 1 . ) .

In the S-Band, a l l  four  of the pupi ls  under i n v e s t i 

gat ion ( ID 01-04)  were seen w r i t i n g  at  some t ime during  

the observat ion period but in the G-Band only one pupi l  

( ID 05) was s i m i l a r l y  observed (see Appendix VI l i b . ) .

Applying once again the p r i n c i p l e  th a t  each separate  

observat ion lasted up to f i v e  seconds, i t  was found th a t  

the maximum time spent on w r i t in g  during the per iod of  

i n v e s t i g a t i o n  was approximately 4 .9  minutes (e q u i v a le n t  to 

7.7% of the t o t a l  t ime)  in the higher  a b i l i t y  group 

compared to only 0.25 minutes (0.4% of the t o t a l  t ime)  in 

the lower a b i l i t y  group.

In the S-Band, most (83.1%) of the w r i t i n g  was under

taken alone although consu l ta t ion  wi th peers was observed 

on ten occasions (see Table 7 . 4 a . ) .  The pupi ls  in t h i s  

group made some use of appropr ia te  te x t s  when w r i t i n g ,  but 

in the main they worked wi thout  the aid of such references  

( see Appendix VI l i b . ) .

The same pa t te rn of a c t i v i t y  was not apparent in the  

G-Band. The one pupi l  who was seen w r i t i n g  during the  

observat ion period worked alone,  wi th peers and wi th the  

t eacher ,  and on a l l  occasions made use of a r e le v a n t  t e x t  

i . e .  the p r o j e c t  booklet  and resources l i t e r a t u r e  compiled 

by the science s t a f f  (see Table 7.4b.*,  Appendix VI 1 1 b . ) .

Comparing then these two p ic tu res  of pupi l  a c t i v i t y  

during p r o j e c t  work, i t  may be tempting to conclude th a t  

pupi ls  rated as 'above-average'  have the a b i l i t y  and
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conf idence to pursue the w r i t i n g - u p  element of  p r o j ec t  

work independent ly w h i l s t  pupi ls  of lower a b i l i t y  

( through lack of a b i l i t y  or confidence or both)  are 

r e l u c t a n t  to work alone in t h is  area ,  seeking instead  

guidance and support in the form of prepared te x t s  and 

t eacher /peer  c o l l a b o r a t i o n .

Unf or tu n a t e ly ,  a t t r a c t i v e  though t h i s  conclusion may 

be, given the r e s t r i c t e d  sampling and the l i m i t a t i o n s  of  

the research inst rument ,  i t  can at  t h i s  stage only be 

regarded as t e n t a t i v e  specula t ion .  Nonetheless,  the 

emergent issues are interest ing and c l e a r l y  warrant  

f u r t h e r  i n v e s t i g a t i o n .

7 . 3 . 4 .  Pupi l  P r a c t i c a l  Work

As discussed e a r l i e r  (see Sect ion 7 . 2 . ) ,  the p r o j ec t  

work undertaken in the two groups d i f f e r e d  in emphasis 

during the observat ion per iod.  The higher  a b i l i t y  S-Band 

concentrated on the t h e o r e t i c a l  aspects of t h e i r  topics  

w h i l s t  the lower a b i l i t y  G-Band ca r r i ed  out a ser ies  of  

p r a c t i c a l  ex er c ises .  Given these d i f f e r i n g  emphases, i t  

is not surp r is ing  t h a t  p r o j e c t - r e l a t e d  a c t i v i t i e s  of a 

p r a c t i c a l  nature were observed more f r e q u e n t l y  in the  

G-Band, 37 observat ions^^)  being recorded compared to j u s t  

19 in the S-Band (see Table 7 .1 .  and Appendix V l l l b . ) .

For the pupi ls  of  below-average a b i l i t y ,  p r a c t i c a l  work 

took the form of  small scale in ve s t i g a t i o n s  as set out in 

the p r o j ec t  booklets prepared by the science s t a f f .  Simple 

experiments were performed during t h i s  observat ion period
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and these included p r a c t i c a l  tasks such as the preparat ion  

of mate r ia l  and the s e t t i n g  up of apparatus as wel l  as 

managerial  and observat ional  a c t i v i t i e s  associated with  

the in v e s t i g a t i o n s  (see Table 7 . 5 . ) .

The higher  a b i l i t y  pupi ls  in the S-Band spent much 

less t ime on these p r a c t i c a l  aspects.  Ins tead,  as e a r l i e r  

analyses have shown, they engaged in more t a l k i n g ,  reading  

and w r i t i n g  about the p r o j ec t  to p ic s .  However, i t  would 

be wrong to assume th a t  these f ind ings  ne cessar i l y  

represent  the general  pat terns of p ro je c t  work fo r  the two 

a b i l i t y  l e v e l s .  I n t e r e s t i n g l y ,  the higher  a b i l i t y  pupi ls  

spent p r op o r t i o n a t e ly  more t ime on ' recording the r e s u l t s /  

data '  than the lower a b i l i t y  pupi ls  which is a c le a r  

i n d i c a t i o n  t h a t  the p r a c t i c a l  aspects of the p r o j ec t  work 

had been undertaken prev iously  by t h i s  group during a 

period when the observer was not present .  Add i t iona l  

discussions wi th the Tutor Organiser  responsib le  fo r  the 

class provided f u r t h e r  proof th a t  t h i s  was indeed the case.  

(For the to p ic  ' E l e c t r i c i t y '  i t  was acknowledged th a t  the 

pupi ls  had performed a number of p r a c t i c a l  exercises and 

recorded the data in rough note books. During the obser

vat ion per iod ,  some of  the pupi ls  were seen t r a n s c r ib i n g  

t h e i r  re s u l t s  in f u l l  in to t h e i r  formal  p r o j e c t  book le ts ) .

In both groups, recording of r esu l ts  usua l l y  involved 

complet ing charts and tables  and giv ing short  answers to 

quest ions posed in the p ro j ec t  book le ts .  Un f or tu n a t e ly ,  

attempts at  more e labora te  analys is  of p r a c t i c a l  a c t i v i t i e s  

during p r o j e c t  work presented a number of d i f f i c u l t i e s .

The scantness of the data alongside d e f i c i e n c i e s  in the  

const ruc t ion of the observat ion schedule meant t h a t  i t  was
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TABLE 7 . 5 .

THE INCIDENCE OF PRACTICAL ACTIVITY AMONG 
PUPILS OF VARYING ABILITY ENGAGED IN 

PROJECT WORK

Pupi l  A c t i v i t y : Pupi l  A b i l i t y  Level

P r a c t i c a l  Work Above-Average
(S-Band)

Below-Average 
( G-Band)

Related to Topic:

( i )  Prepar ing m a t e r i a l /  
s e t t in g  up apparatus  

alone 4 10
with peer (s) 2 9

- wi th teacher 0 2

( i i )  Managing/observing  
the i n v e s t ig a t io n 4 12

( i i i )  Recording the r esu l ts  
/ da ta 9 4

Non-re lated  to Topic (0) (1)

Total  No. of  Observat ions 19 37 (38)
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not possible  to draw any f i rm  conclusions about pu p i l / p e e r  

and p u p i l / t e a c h e r  in t e r a c t i o n  during p r a c t i c a l  work.  

Co-operat ive  a c t i v i t y  in the preparatory  stages of  

p r a c t i c a l  work ( i . e .  prepar ing m a t e r i a l s ,  s e t t in g  up 

apparatus)  had been predicted and was i temised accordingly  

on the observat ion schedule ( i tems 4 4 - 4 6 ) .  By comparison,  

i t  had been a n t i c i p a t e d  th a t  c e r t a in  p r a c t i c a l  a c t i v i t i e s  

(managing, observing,  recording - items 47 and 48 on the 

schedule) would be performed i n d i v i d u a l l y  and th a t  any 

i n t e r a c t i o n  between pupi ls  and teacher  in these areas would 

mani fest  i t s e l f  in 'pup i l  t a l k '  (see Sect ion 7 . 3 . 1 . ) .  

R e g re t ta b ly ,  in p r ac t ic e  pupi l  a c t i v i t i e s  were not so 

e a s i l y  categor ised and i t  became apparent t h a t  pupi ls  were 

able to work toge ther  at  these tasks wi thout  ve rb a l i s in g  

t h e i r  thoughts and ideas.  Thus, the observat ion schedule 

proved inadequate in th a t  i t  provided only a very crude 

de sc r i p t io n  of p r a c t i c a l  work and f a i l e d  to d i f f e r e n t i a t e  

f u l l y  between those manager ia l ,  observa t ional  and record

ing p rac t ice s  ca r r i ed  out alone and those undertaken in 

c o l la b o r a t io n  with o t h e r s . Whi ls t  acknowledging these  

l i m i t a t i o n s ,  some of the more general  observat ions in th is  

area do, however, ra is e  some i n t e r e s t i n g  specu la t ion .

F i r s t l y ,  the data revealed th a t  al though both groups 

of pupi ls  quest ioned,  responded and commented on the  

p r a c t i c a l  and procedural  aspects of  p r o j e c t  work, only a 

very small  propor t ion of the class p r o j e c t  t ime was seem

ingly  spent on p r a c t i c a l  ' a c t i v i t y '  tasks such as prepar ing,  

managing, observing and record ing.  Indeed,  using the same 

c r i t e r i a  as be fore ,  in the above-average group only 2.5% 

of the observat ion t ime was spent on p r a c t i c a l  tasks and

380



in the below-average group j u s t  4 .8%*.  One possible  

reason f o r  the reduced incidence of p r a c t i c a l  a c t i v i t y  

in the higher  a b i l i t y  group may be th a t  much of the  

p r a c t i c a l / i n v e s t i g a t i v e  work (as discussed e a r l i e r )  was 

pursued at  t imes outside the observat ion per iod .  This ,  

however, f a i l s  to account fo r  the low incidence of p r a c t 

i ca l  tasks among the pupi ls  of lower a b i l i t y  whose lessons 

were descr ibed by t h e i r  teacher  as l a r g e ly  p r a c t i c a l -  

based. C l e a r l y ,  some of the p r a c t i c a l  work may have been 

undertaken out of  class t ime but since many of the respon

dents to the quest ionnai re  had commented on the problems 

encountered by pupi ls  at tempt ing p r a c t i c a l  exercises  

outside class per iods ,  and the unfa i rness of such e n t e r 

pr ises to those fo r  whom parenta l  support was not f o r t h 

coming, t h i s  explanat ion would seem of doubt ful  s ig n i f i c a n c e .  

Hence, the lack of 'doing'  in science - an element so much 

encouraged by the respondents yet  so in f r e q u e n t l y  prac t iced  

by the C.S .E .  pupi ls  - is an aspect of p r o j e c t  work which 

holds some c o n f l i c t  and co nt ra d ic t io n  and which must, in 

t h i s  respect ,  be open to f u r t h e r  comment and i n v e s t i g a t i o n .

A second point  of  i n t e r e s t  a r ises  out of  the data on 

pupi l  i n t e r a c t i o n  during p r a c t i c a l  p r o j e c t  work. In the  

G-Band, the pupi ls  ( ra te d  as below-average a b i l i t y )  worked 

alone and wi th t h e i r  peers f o r  the p repara to ry  stages of  

the p r a c t i c a l  work, and during the observat ion of th is  

group two instances of  t e a c h e r /p u p i l  i n t e r a c t i o n  in p r a c t i c a l  

work were also observed (see Table 7 . 5 . ) .  On these

*N.B.  The f i g u r e s  quoted represent  maximum est imates of  
the t ime spent on p r a c t ic a l  tasks in each group.
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occasions,  teacher  involvement took the form of  p r a c t ic a l  

a s s i s t a n c e / i n t e r v e n t i o n  in th a t  the pupi l  concerned 

( ID 07) having experienced d i f f i c u l t y  in s e t t i n g  up his 

apparatus,  stood back and watched whi le  his teacher  comple

ted the task f o r  him. In c o n t ra s t ,  in the above-average  

group ( the  S-Band) no te ac h er /p u p i l  i n t e r a c t i o n  of a 

p r a c t i c a l  kind was recorded although some contact  with  

peers was observed.  Comparisons are i n e v i t a b l y  d i f f i c u l t  

in view of the low incidence of p r a c t i c a l  work ov e r a l l  and 

the d i f f e r i n g  nature of the lessons observed,but  given 

these two sets of observat ions,  there  is again some 

evidence to suggest th a t  'working toge th er '  is more 

c h a r a c t e r i s t i c  of  low a b i l i t y  pupi ls  than of high.

7 . 4 .  Summary and Conclusions

The i n i t i a l  impetus fo r  th is  observa t iona l  study arose 

out of the teachers '  concern about the usefulness and 

p r a c t i c a l i t i e s  of p r o j ec t  work f o r  the 'average '  ch i ld  

and the varying l eve ls  of support f o r  i t  as a teaching /  

l ea rn ing s t r a te g y .

At the ou ts e t ,  ce r t a in  asser t ions had been made about 

the p r o j e c t  method and a number of  c o n f l i c t i n g  ideas emer

ged (see Chapter 2, Sect ion 2 . 5 . ) .  Four main issues were 

seen as e s p e c i a l l y  c r u c i a l .  I t  is now t ime to take up 

each of these points and to re-examine the claims in 

the l i g h t  of  the f ind ings to come out of the observat ional  

data on p r o j e c t  work in progress.
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I s s u e  1: P u p i l s  v a r y  i n  t h e i r  a b i l i t y  t o  b e n e f i t  f r o m

p r o je c t  work

The observat ional  data revealed a number of possible  

v a r i a t i o n s  in pupi ls '  a b i l i t y  to b e n e f i t  from pro j ec t  

work al though the d i f f e re nc es  were not so c le a r c u t  as 

those posed in Chapter Two.

O v e r a l l ,  the data showed th a t  the below-average pupi ls  

spent a l arge port ion of t h e i r  t ime in a r e l a t i v e l y  

i n a c t i v e  mode with respect  to the p r o je c t  t o p i c .  They 

worked at  a much slower pace than t h e i r  contemporaries in 

the higher  a b i l i t y  group, pausing f o r  much longer periods  

between each a c t i v i t y .  In t h i s  way, they tended to achieve  

less during a p ro j ec t  lesson than the above-average pupi ls  

who were seen to work more cont inuously .

Fur ther  clues r e l a t i n g  to p u p i ls '  a b i l i t y  to p r o f i t  

from a p r o j e c t  approach emerged from the data on pupi l  

t a l k i n g  which fo r  both groups was the most popular  a c t i v i t y  

In the higher  a b i l i t y  group, most p u p i l / p e e r  conversat ion  

centred on the fac ts  and p r i n c ip le s  under ly ing the p r o j ec t  

e x er c i s e .  They asked quest ions,  gave r e p l i e s  and made a 

range of comments and observat ions about the t o p i c .  I t  

may be t h a t  such exchanges in d i ca te  a degree of commitment 

and enthusiasm fo r  the work in hand which,  in tu rn ,  

suggests t h a t  these pupi ls  may have found the exercise  

more f r u i t f u l  and rewarding.  In c o n t r a s t ,  conversat ions  

with peers in the below-average group was conf ined mainly  

to quest ions and comments about p r o j e c t  procedure and i t  

appeared t h a t  the pupi ls were concerned not so much with  

the inherent  po te n t i a l  of the top ic  but r a th e r  with 'doing 

th ings r i g h t ' .  Moreover,  i t  seemed t h a t  t h e i r  peers may
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have had low expectat ions of them and t h e i r  c a p a b i l i t i e s ,  

so th a t  they were r a r e l y  chal lenged by quest ions from 

o t h e r s .

Verbal  exchanges between pupi ls  and teacher  h igh l igh ted  

f u r t h e r  d i f f e r e n c e s .  In both groups, quest ions formed a 

l arge par t  of the conversat ion with the teacher  but again 

the below-average group sought the answers to how things  

should be done ra ther  than any deeper understanding of the 

p r o j e c t  t o p i c .  The above-average pu p i l s ,  on the other  

hand, quest ioned the teacher  on a whole range of issues.

They appeared to be concerned not j u s t  wi th the basic facts  

and procedural d e t a i l s  but also the a p p l i c a t io ns  and hypo

theses surrounding the p r o j ec t  ex er c i s e .  On t h e i r  p a r t ,  

t h i s  again may in d ica te  a g rea te r  degree of involvement  

and an enhanced understanding of the task in hand.

Some v a r i a t i o n  was also found in p u p i ls '  a b i l i t y  to 

pursue the l i t e r a r y  component of p r o je c t  work. The more 

able pupi ls  seemed gene ra l l y  more conf iden t  in t h e i r  hand

l ing of the w r i t t e n  word. This was evidenced by the emphasis 

placed on t h e o r e t i c a l  perspect ives and the r e l a t i v e  ease 

with which the pupi ls  in the S-Group read about these asp

ects and wrote up t h e i r  f i n d in g s .  The lower a b i l i t y  pupi ls  

appeared more in t im ida ted  by t h i s  element of p r o j ec t  work.  

Reading was confined to the procedural  d e t a i l s  of t h e i r  

p r a c t i c a l  in v e s t ig a t io n s  and t h e i r  w r i t i n g  conf ined to the 

r e s u l t s  emerging from them. The pupi ls  in t h i s  group seemed 

r e l u c t a n t  to work alone and, although there  was no evidence 

of d i r e c t  p la g ia r ism,  in both reading and w r i t i n g  the pupi ls  

sought guidance and support in the form of prepared sets 

of i n s t r u c t io n s  and teach er /p ee r  c o l l a b o r a t i o n .
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Addi t iona l  d i f f e ren ces  in p u p i l s '  a b i l i t y  to b e n e f i t  

from a p r o j e c t  approach emerged from the data on p r a c t i c a l  

work. The above-average pupi ls  worked at  a f a s t e r  ra te  

and achieved r esu l ts  qu ick ly  whereas the pupi ls  of below-  

average a b i l i t y  were slower ge t t i n g  s t a r ted  and required  

more s t r i c t  supervision;  they experienced delays in 

achieving r e s u l t s  so th a t  any rewards they were to obtain  

from the exercise  were less immediate.  These problems 

were am pl i f i e d  when pupi ls  of  mixed a b i l i t y  were found in 

one c la ss .  Under these circumstances,  the less able pupi ls  

were requi red to plod through the p r a c t i c a l  exercises even 

though the r es u l ts  had al ready been achieved by the more 

able members of the c lass .  Thus, i t  seemed t h a t  work fo r  

these pupi ls  became a rout ine  fo l lo w i ng  of in s t ru c t io n s  

r a t h e r  than a process of d iscovery.  The more able pupi ls  

t h e r e f o r e  tended to gain the advantage of exper iencing  

f i r s t  hand the exci tement of a new to p ic  w h i l s t  i t  seems 

u n l i k e l y  th a t  the slower,  less able pupi ls  - in the shadow 

of such leaders - could a t t a i n  the same leve l  of  enthus

iasm and mot iv a t ion .

In conclusion,  there  would seem to be strong grounds 

f o r  support ing the notion th a t  pupi ls  vary in what they  

can hope to achieve from pr o j ec t  work. D i f f erences in 

p o t e n t i a l  as wel l  as conf idence,  enthusiasm and mot ivat ion  

have been ind ica ted  so th a t  d i f f e r e n t  degrees of guidance 

and supervision and d i f f e r e n t  balances of t h e o r e t i c a l  and 

p r a c t i c a l  work would seem necessary i f  p r o je c t  work is to 

be a v i a b le  p rop os i t ion .  From t h i s  i t  fo l lows th a t  any 

thought of implementing a p ro je c t  approach needs ca re fu l  

p r i o r  considerat ion  of these va r ia b le s  i f  a form which is 

most su i ted to the needs and a b i l i t i e s  of  the pupi ls  is to 

be adopted.
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Issue 2: Many pupi ls  waste t ime during class periods

a l l oca ted  to p ro je c t  work

From the observat ion data ,  i t  was c l e a r  th a t  some 

pupi ls  wasted t ime during class per iods a l lo ca ted  to p r o j 

ect  work. This was e s p e c ia l l y  t r ue  of the lower a b i l i t y  

pupi ls  who, on a number of occasions,  were observed day

dreaming or passive ly  s ta r ing  out of  the window. Such 

observat ions do not in themselves in d ic a te  t ime-wast ing  

since the pupi ls  may have been contemplat ing the work in 

hand during these ' i n a c t i v e '  per iods .  However, on the  

basis th a t  these pupi ls  worked at a much slower pace, took 

longer breaks between a c t i v i t i e s ,  were e a s i l y  d i s t r a c t e d  

and at tempted only one p r o j ec t  to p ic  during the observat ion  

per iod,  i t  would seem t h a t  t ime,  i f  not a c t i v e l y  wasted,  

was not e f f i c i e n t l y  used. In the below-average group,  

some t ime-wast ing seemed to a r is e  out of  pu p i l s '  lack of  

conf idence and a b i l i t y ;  they were seemingly r e l u c t a n t  to 

commence a top ic  sect ion wi thout  f i r s t  consul t ing wi th the 

teacher  to check d e t a i l s  and, perhaps,  to gain some 

reassurance.  In ad d i t io n ,  they took no t iceab ly  longer to 

organise themselves at  the s t a r t  of  and during each lesson.

In the above-average group, instances of t ime-wast ing  

were less obvious.  On the occasions when i t  was apparent ,  

the pupi ls  were not always at  f a u l t .  Some in te r r u p t i o n s  

to the f low of  the class work were unavoidable when, f o r  

i ns tance ,  pupi ls  were c a l l e d  out of  the lesson to at tend  

career  in te rv ie ws .

Both classes experienced delays at  the s t a r t  and end 

of each lesson as a consequence of  the organisat ion of  

l abora to ry  work, the issue and re tu rn  of  l aboratory  stock
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and general  t id y in g  up procedures.  A great  deal  of  t ime  

may be w r i t t e n  o f f  in t h is  way and i t  fo l lows th a t  the  

shor ter  the class per iod,  the g r e a te r  the propor t ion of  

t ime lo s t  on these rou t ine  procedures.  Moreover,  some 

p u p i l s ,  i r r e s p e c t i v e  of t h e i r  a b i l i t y ,  almost c e r t a i n l y  

abuse the freedom al lowed them in p r o je c t  work and extend 

the t ime delegated fo r  such a c t i v i t i e s .  Hence, in at tempts  

to minimize these e f f e c t s  and reduce the t ime a v a i l a b l e  

f o r  i d l i n g ,  there  are strong grounds f o r  support ing the  

adoption of  block lesson schemes in which pupi ls  have 

longer periods to work on t h e i r  p r o j e c t s ,  and fo r  encourag

ing prompt, e f f i c i e n t  s t a r ts  to each lesson.  C l e a r l y ,  i f  

teachers can be al lowed adequate t ime f o r  lesson prepara

t i o n ,  to organise work schedules and apparatus beforehand,  

then delays and subsequent t ime-wast ing w i l l  be reduced.

Issue 3: P ro jec t  work encourages co -operat ion and

communication between pupi ls  and teacher

The not ion th a t  p r o j ec t  work encourages co-operat ion  

and communication between pupi ls  and teacher  received good 

support from the observat ional  data al though some v a r i a t i o n  

in the nature of the contacts and the type of in te r a c t io n s  

was observed across the two groups of pu p i ls .

A high incidence of pupi l  t a l k i n g  was apparent in both 

groups, most of the exchanges tak ing place between pupi ls  

and t h e i r  peers.  In the above-average group the conversa

t io n  centred on the ' f a c t s  and p r i n c i p l e s '  under ly ing the  

p r o j e c t  top ic  w h i ls t  in the lower a b i l i t y  group, p r o j ec t  

procedure was the more dominant issue.

I t  was i n t e r e s t i n g  t h a t  among the higher  a b i l i t y  p u p i ls ,  

communication was seen to be more balanced in the sense
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th a t  they asked quest ions,  gave r e p l i e s  and volunteered  

comments on a range of issues w h i l s t  among the lower-  

a b i l i t y  pu p i l s ,  conversat ion was conf ined to questions  

and comments. Thei r  peers r a r e l y  r e f e r r e d  to them fo r  

i n fo rmat ion /op in ions  and on no occasion were lower a b i l i t y  

pupi ls  asked to reply  to quest ions r e l a t i n g  to the a p p l i c a 

t i o n  of f a c t s ,  the hypothesis or the r e s u l t s .  Thus, i t  

seemed th a t  p u p i l / p e e r  conversat ion in the below-average  

group was more one-sided,  almost as i f  the lower a b i l i t y  

pupi ls  had l i t t l e  to con t r ib u te  to t h e i r  peers'  understand

ing of the p r o j ec t  work.

The incidence of ' t a l k i n g  to teacher '  was higher in 

the below-average group. In these p u p i l / t e a c h e r  exchanges,  

most of the pup i ls '  conversat ion again consisted of quest 

ions about p r o j ec t  procedure.  In the above-average group 

quest ions also formed a large par t  of  the conversat ion  

with the teacher  but on these occasions the enqui r ies  

centred on a l l  aspects (except ing the f i n a l  r e s u l t s )  of  

p r o j e c t  work.

Concerning the ro le  of p r o j e c t  work in promoting 

co-operat ion between p u p i ls ,  the observat ion data suggested 

th a t  working together  was more c h a r a c t e r i s t i c  of  below-  

average pupi ls  e s p e c ia l l y  in p r a c t i c a l  a c t i v i t i e s  where 

a r e l a t i v e l y  high incidence of w o r k i n g - w i t h - p e e r ( s ) was 

observed.  In the lower a b i l i t y  group, some co-operat ion  

was also observed during other  a c t i v i t i e s  such as w r i t i n g ,  

although in reading,  ' w o r k i n g - w i t h - t e a c h e r ' was more 

common. In the above-average group, some reading and 

w r i t i n g  in c o l l ab or a t io n  wi th peers was recorded al though,  

in con trast  to the lower a b i l i t y  group, no d i r e c t  teacher
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contact  was observed during these a c t i v i t i e s .

From the c o l l e c t i v e  data on pupi l  contact  during 

p r o j e c t  work, two important  points emerged concerning the  

purpose of the in te r a c t io n s  among pupi ls  of  above-average  

a b i l i t y  and those of below-average a b i l i t y .  F i r s t l y ,  in 

assessing the nature and incidence of the t ransac t ions  

t ak ing  place w i th in  the two groups of pu p i ls ,  i t  seemed 

th a t  the communication between pupi ls  of higher  a b i l i t y  

was more l i k e l y  to be a two-way exchange of ideas which,  

by focussing on aspects such as the a p p l i c a t i o n  of f ac ts  

and the hypotheses,  perhaps operated at  a high conceptual  

l e v e l .  Secondly,  by comparison, conversat ion among pupi ls  

of below-average a b i l i t y  suggested a need f o r  informat ion  

and reassurance ra th er  than a des i re  or a b i l i t y  to  

c o nt r ib u t e  to the ov e r a l l  understanding of the p ro j ec t  

work. Hence, although 'wo rk ing - to ge t her '  may be more 

c h a r a c t e r i s t i c  of p r o j ec t  work wi th l o w e r - a b i 1i t y  pu p i ls ,  

there  is a suggestion here th a t  by asking c e r t a in  quest ions,  

seeking guidance and support ,  they adopt a 'passenger'  

r o le  (as discussed in Chapters 4 and 5) r a t h er  than a t rue  

co -op er a t i ve  s p i r i t .  Thus, there  would seem to be strong  

grounds f o r  i n v e s t i g a t i n g  f u r t h e r  the elements of communic

a t ion  and co-operat ion in p r o j ec t  work.

Issue 4: Enquiry s k i l l s  are developed through pr o j ec t  work

L i t t l e  evidence of the development of enquiry s k i l l s  

through p r o j e c t  work emerged from the observat ional  study.  

Some of the data on pupi l  t a l k i n g  ( f o r  example, those 

conversat ions focussing on the ap p l i c a t i o n  of f ac ts  and 

p r i n c i p l e s ,  the hypotheses and problems) l en t  a degree of  

support to the suggest ion,  al though i t  was i n t e r e s t i n g  th a t
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p u p i ls '  discussions about p r o j ec t  procedure were not con

cerned with issues such as s c i e n t i f i c  method and e x p e r i 

mental control  (which might have ind ica ted  an element of  

understanding of some of the problems of s c i e n t i f i c  

enqui ry)  but concentrated instead on how things should be 

done in the p r a c t i c a l / m a n i p u l a t i v e  sense.

The p r o je c t  lessons,  as described e a r l i e r ,  were 

l a r g e l y  t e a c h e r -d i r e c te d  and t i g h t l y  c o n t r o l l e d ;  pupi ls  

were assigned s p e c i f i c  topics  and provided wi th p r o je c t  

booklets which set out in d e t a i l  those procedures,  t h e o r e t 

i c a l  and p r a c t i c a l ,  t h a t  had to be undertaken and suppl ied  

i n s t r u c t io n s  on w r i t in g  up the ex er c ises .  This type of  

pr o j e c t  approach gave the pupi ls  exper ience in fo l lo w i ng  

through a lo g i c a l  sequence of study items but presented  

l i t t l e  opportuni ty  f o r  them to develop t h e i r  own l in es  of  

enqu iry ,  to pursue t h e i r  own in v e s t i g a t i o n s ,  to exper ience  

t h e i r  own methodological  mistakes.  Viewed in t h i s  way, i t  

might be argued tha t  the pupi ls  were simply playing out  

science r a t h er  than a c t i v e l y  pursuing i t ,  and th a t  t h e i r  

exper ience of enquiry s k i l l s  was not f i r s t  hand.

Hence, p r o je c t  work according to t h i s  s t ra tegy  would 

seem lacking since i t  is l i k e l y  t h a t  t h is  type of p r o j e c t  

approach may be too r e s t r i c t i v e  to a l low pupi ls  to develop 

s k i l l s  of enquiry to the f u l l .  However, having acknowled

ged the l i m i t i n g  e f f e c t s  of the s t r a t e g y ,  t h is  is not to  

say th a t  other  types of p r o je c t  approach would not be more 

f r u i t f u l  in drawing out discussion about the s c i e n t i f i c  

method and the te s t in g  of hypotheses and, thus,  provide  

evidence of  the development of enquiry s k i l l s .
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7 . 5 .  The L i m i t a t i o n s  o f  t h e  P i l o t  S t u d y

Whi lst  recognising some of the i n t e r e s t i n g  f ind ings  

to emerge from the observa t iona l  data ,  i t  is perhaps wise 

at  t h i s  point  to also acknowledge some of the l i m i t a t i o n s  

of the p i l o t  scheme, with a hope of improving fu tu r e  l ines  

of enquiry in t h is  area.

( i ) The Observat ion Schedule

As a research t o o l ,  the observat ion schedule presented  

several  problems. Some of i t s  inadequacies have al ready  

been expla ined but ,  as a d i r e c t  outcome of the p i l o t  scheme, 

other  important  points have also to be considered.

F i r s t l y ,  to ensure a comprehensive coverage of pupi l  

a c t i v i t y  and to reduce ambigui ty ,  i t  was found necessary to 

include over f o r t y  categor ies  of pupi l  behaviour on the  

f i n a l  version of the Science Pupi l  Observat ion Schedule 

( S . P . O . S . ) .  Fo r t un a t e l y ,  in t h i s  study the observer  was 

also the researcher  and innovator  of S . P . O.S. and was 

th e r e f o r e  wel l  f a m i l i a r  wi th i t s  form and content .  Ap p l ic a 

t i o n  of the schedule by fu tu r e  in ve s t i ga to r s  of pupi l  a c t i v i t y  

in science could,  however, be an onerous task since wi thout  

adequate t r a i n i n g  in observa t ion,  analys is  and recording  

of  pupi l  behaviour by t h i s  method, r e l i a b i l i t y  would be a 

serious problem. Furthermore,  in implementing the schedule  

the procedures (observ ing,  analysing and recording)  have to  

be performed r a p i d l y ,  as and when an a c t i v i t y  occurs.  Even 

with an experienced observer  i t  should be appreciated t h a t  

these tasks are a l i k e l y  source of e r r o r  in respect  of  both 

the i n t e l l e c t u a l  decis ions behind the assignment of  

observed pupi l  a c t i v i t y  to a s p e c i f i c  category on the
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schedule,  and the p r a c t i c a l  task of  recording informat ion  

accura te ly  on the data sheet .

Secondly,  some a c t i v i t i e s  although r e l ev an t  to the 

pr o j e c t  topic  were e s p e c ia l l y  d i f f i c u l t  to c l a s s i f y  accord

ing to the categor ies  set out on the schedule.  For instance ,  

pupi l  transactions r e l a t i n g  to the p r o j ec t  'procedure'  were 

not always concerned d i r e c t l y  wi th the methodology of the  

p r o je c t  exercise  ( e . g .  "Do I mix these together  now?" "Do 

we use ten drops?") but also focussed on such aspects as 

the na ture ,  t iming and order ing of the p r o j ec t  procedures 

( e . g .  "Shal l  we do par t  4 (b)  f i r s t ? "  "Wi l l  we f i n i s h  i t  

by twelve o'c lock?" "This is an easy exper iment" ) .  Hence,  

the context  of  the transactions var ied but the schedule in 

i t s  e x is t i n g  form f a i l e d  to d i f f e r e n t i a t e  f u l l y  between 

these d i f f e r e n t  types of exchanges.

On a s i m i l a r  po in t ,  statements in the form of verbal  

commands made by the pupi ls  presented f u r t h e r  problems in 

th a t  no d i r e c t  provis ion was made f o r  them on the schedule.  

Thus, in order  to overcome t h i s  d i f f i c u l t y  and to record  

these types of t r an s a c t i o n s ,  a degree of f l e x i b i l i t y  had 

to be int roduced.  In these instances,  some account of  

pupi l  behaviour p r i o r  to and d i r e c t l y  fo l low i ng  the 

t ransac t ions  had to be used to assess t h e i r  context  and, 

hence, t h e i r  category.  For example, commands which could 

be i n te r p r e te d  as d e f i n i t e  orders and which were preceded 

or fo l lowed by some form of  comment, were recorded under 

the 'pup i l  comments' category ( e . g .  I ' l l  take a swab from 

the sink f i r s t  . . .  you do the teatowel"  "Do t h a t  pa r t  

f i r s t ,  i t ' s  easy" ) .  In co n t r a s t ,  commands which were more 

t e n t a t i v e ,  implying a form of quest ioning and c a l l i n g  fo r
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a r e p ly ,  were categor ised under 'p up i l  quest ions'  ( e .g .  

" Y o u ' l l  mark up the p lates"  . . .  "Yes, a l r i g h t " ) .

F i n a l l y ,  in addi t ion  to the problems a r is i n g  out of  

the category l i s t i n g ,  a t h i r d  compl icat ion arose with the  

recording of separate pupi l  behaviours.  In an at tempt to 

record both q u a l i t a t i v e  and q u a n t i t a t i v e  aspects of pupi l  

a c t i v i t y  during p r o j ec t  work, the schedule u t i l i s e d  two 

types of scoring system ( a c t i v i t y - b a s e d  f o r  pupi l  t a lk ,  and 

t ime-based f o r  other  pupi l  a c t i v i t i e s ;  see Chapter 2,

Sect ion 2 . 5 . ) .  This dual system proved e s p e c ia l l y  d i f f i 

c u l t  to implement in the classroom s e t t i n g  and placed 

unfor tunate r e s t r i c t i o n s  on the i n t e r p r e t a t i o n  of the f i n a l  

observat ion data .  ( I t  was, fo r  example, not possible  to 

express a s p e c i f i c  a c t i v i t y  as a propor t ion of  the t o t a l  

pr o j ec t  t i m e ) .  Hence, the informat ion th a t  could be v a l i d l y  

drawn from the data was l i m i te d  and, on r e f l e c t i o n ,  i t  

would seem th a t  a s ing le  method of scoring based on t ime  

sampling uni ts  ( e . g .  th ree -minu te  uni ts  as used by Eggleston 

e t . a l . 1976 in the operat ion of S .T .O . S . )  may have been, in 

some respects,  more u s e f u l .

( i i ) The Teachers

The two groups of pupi ls  used in the observat ion study 

were taught  by two d i f f e r e n t  members of s t a f f .  The above- 

average a b i l i t y  group was taught  by a male teacher  who was 

also the Course Organiser  f o r  the Mode I I I  C.S.E.  Combined 

Science course.  The below-average group was taught  by a 

younger,  female science teacher .  Both teachers fo l lowed  

the same formal scheme of work f o r  the course but ,  qu i te  

n a t u r a l l y ,  t h e i r  in d i v id u a l  i n t e r p r e t a t i o n s  of the methods 

and ma te r ia ls  var ied so th a t  they e f f e c t i v e l y  operated two
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d i s t i n c t  p r o j ec t  s t r a t e g i e s .  Moreover,  they managed t h e i r  

pupi ls  d i f f e r e n t l y  and conducted t h e i r  lessons using con

t r a s t i n g  s ty les  and techniques.  I t  seems l i k e l y ,  too,  

th a t  they held d i f f e r i n g  expectat ions of t h e i r  pup i l s '  

performance and p o t e n t i a l .  Hence, under these ci rcumstances,  

comparison of the two groups of pupi ls  on the basis of  

a b i l i t y  r a t i n g  alone would seem unwise, since each teacher  

brought to the p r o j ec t  s i t u a t i o n  a range of a d d i t i on a l  

var ia b le s  to confound the issues under i n v e s t i g a t i o n .

C l e a r l y ,  d i f f e r e n t  teachers use d i f f e r e n t  approaches 

which, in t u rn ,  present  pupi ls  wi th d i f f e r e n t  op po r tu n i t i es  

f o r  l ea rn ing .  Some teachers may encourage c e r t a i n  pa t te rns  

of pupi l  behaviour w h i l s t  discouraging o thers .  Thus, in 

acknowledging th is  as a c r i t i c i s m  of the p i l o t  scheme 

reported here,  i t  fo l lows th a t  in any fu tu r e  study of  

pr o j ec t  work a c t i v i t y  among pupi ls  of  vary ing a b i l i t y ,  

systematic obs er vat ion of d i f f e r e n t  groups wi th the same 

teacher  would be p r e f e r a b l e .

( i i i )  The Topics

At the t ime of observa t ion ,  the two groups of pupi ls  

used in the study were pursuing d i f f e r e n t  p r o j e c t  to p ic s .  

These made d i f f e r i n g  demands on the pupi ls  and provided  

varying degrees of scope.

In the above-average group, the pupi ls  were requi red  

to concentrate mainly on the t h e o r e t i c a l  aspects of the  

topics  w h i l s t  the p r o j ec t  lessons f o r  the lower a b i l i t y  

groups were more p r a c t i c a l - o r i e n t a t e d  (see Sect ion 7 . 2 . ) .

In ad d i t io n ,  the topics  undoubtedly var ied in t h e i r  appeal  

to pupi ls  and in consider ing the t r a d i t i o n a l  pa t te rns  of  

s o c i a l i s a t i o n  and se x - ro le  s t e reo typ ing ,  i t  seemed probable
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t h a t  some of the topics  appealed more to boys than g i r l s  

and vice versa.  (For instance,  from discussions wi th the 

s t a f f  i t  seemed th a t  ' e l e c t r i c i t y '  - a topic  which included  

such items as t ransformers ,  dynamos and power packs - was 

a f i rm  f a v o u r i t e  with the boys whereas 'd isease '  - perhaps 

because of i t s  human/caring component - appealed more to 

the g i r l s . )

Thus, the topics  undertaken by the two groups of pupi ls  

provided d i f f e r e n t  l earn ing o p p o r tu n i t i e s ,  made separate  

demands and held varying degrees of appeal .  As a consequence,  

new va r iab les  were introduced to the research s i t u a t i o n  

which clouded the main points under in v e s t ig a t io n  and 

r e s t r i c t e d  the analys is  and i n t e r p r e t a t i o n  of the observa

t io n  data .  Hence, i t  fo l lows th a t  in any subsequent study 

of p r o j ec t  work wi th pupi ls  of  varying a b i l i t y ,  systematic  

observat ion of pupi ls  pursuing e i t h e r  the same topic  or a 

l arge repr es en ta t i v e  sample of  d i f f e r e n t  topics  would be 

more va luab le .

( i V ) The Pro jec t  St rategy

P ro jec t  work, as discussed in previous chapters ,  may 

be in te r p r e te d  in a v a r i e t y  of ways by both the teachers  

implementing i t  and the pupi ls  undertaking i t .  D i f f e r e n t  

forms of p r o j ec t  work vary in t h e i r  balance of  p r a c t i c a l ,  

t h e o r e t i c a l  and i n v e s t i g a t i v e  work, in t h e i r  l eve ls  of  

teacher  involvement ,  in t h e i r  demands on pupi l  i n i t i a t i v e  

and in t h e i r  formal  o rganisat ion and management.

The p r o j ec t  work observed in th is  study was c h a r a c t e r 

ised by a high incidence of guidance in the form of p r o j ec t  

booklets prepared by the teaching s t a f f .  Contained w i t h in  

these booklets were d e t a i l e d  in s t ru c t io n s  of a l l  p r a c t i c a l
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procedures and in ve s t i g a t i o n s  r e l a t i n g  to the assigned 

top ic  as wel l  as c le a r  gu ide l ines  about sy l labus and 

' w r i t i n g - u p '  requirements.  Moreover,  there was cont inual  

classroom supervision and a l l  the necessary resources  

(books, papers,  specimens and samples) were provided f o r  

the pup i ls '  use.

At the ou ts e t ,  i t  seemed th a t  th is  type of  p r o j ec t  

st ra tegy  was f a i r l y  t y p i c a l  of  the approach adopted at  

C.S.E.  l e v e l .  However, i t  was not every te ac h er 's  idea of  

pr o j ec t  work at  i t s  most e f f e c t i v e .  To the cont r a r y ,  from 

the summation of teachers '  comments and observat ions  

recorded throughout t h is  enqui ry ,  i t  would appear th a t  a 

number of co ns t ra in ts  operate on the teaching s i t u a t i o n  to  

make the implementat ion of p r o j ec t  work a compromise between 

the broadening of pu p i ls '  knowledge, s k i l l s  and exper ience  

on the one hand and economy of t ime,  resources and examina

t io n  preparat ion on the o ther .  I t  is not then surpr is ing  

th a t  many teachers saw the outcome of such a compromise as 

a form of p r o j ec t  work th a t  was too teacher -dependent ,  

which imposed too many l i m i t a t i o n s  on the in d iv id ua l  p u p i l ' s  

a b i l i t i e s ,  apt i tudes and i n i t i a t i v e s  and which requi red  

l i t t l e  from pupi ls  in the way of independent enqu i ry ,  p l an 

ning and decis ion-making.

Hence, before accept ing or r e j e c t i n g  the p r o j ec t  

method on the basis of the f ind ings  presented here,  i t  

should be remembered th a t  the data r e f e r  to j u s t  one type  

of p ro je c t  approach - a type where d e f i c i e n c i e s  are,  in 

any case,  r e a d i l y  acknowledged. Each a l t e r n a t i v e  form of  

p ro j ec t  work is l i k e l y  to give r i s e  to a d i f f e r e n t  balance  

of pupi l  t r a n s a c t i o n s .  These s h i f t s  in balance must be
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i nves t iga te d  separate ly  since only by comparing the 

d i f f e r e n t  types of p r o j ec t  s t ra tegy  and the pupi l  a c t i v i 

t i e s  they promote, can a r e a l l y  meaningful  eva lua t ion be 

made of the ov e r a l l  value and e f f ec t i v e ne s s  of the p r o je c t  

method.

In conclusion,  i t  would seem f a i r  to say t h a t  the  

p i l o t  observa t iona l  study documented here,  as wel l  as pos

ing some i n t e r e s t i n g  specu la t ion,  has been h e lp fu l  in 

h i g h l i g h t in g  several  areas of d i f f i c u l t y .  C l e a r l y ,  some 

modification to the o r i g i n a l  scheme needs to be undertaken  

but i t  is hoped th a t  the study,  and i t s  c r i t i q u e ,  w i l l  go 

some way towards generat ing f u r t h e r  and improved i n v e s t i 

gat ions of t h i s  kind.

NOTES

1.  and 2 . As discussed e a r l i e r  (see Chapter 2) pupi l  

a b i l i t y ,  used here and throughout t h is  study,  r e f e rs  to  

the convent ional  r a t i n g  given to pupi ls  on the basis of  

t h e i r  past performance and t h e i r  expected f u tu r e  progress  

in the school system. The fac to rs  a f f e c t i n g  pup i ls '  

a b i l i t y  r a t i n g  are not broached al though i t  is acknow

ledged th a t  the term 'pup i l  a b i l i t y '  may, in many instances,  

be b e t t e r  i n te r p r e te d  as 'pup i l  a t t a i n m e n t ' .

3.  Calcula ted thus:

31 observat ions at  maximum of 5 secs. = 155 secs.
= 2 .58  mins.

and 2.58 mins. ,  in 64 mins. ( the t o t a l  observat ion  
per iod)  = 4% (approx . )
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4. S i m i l a r l y ,

5 observat ions at  maximum of 5 secs. = 25 secs.
= 0 .42  mins.

and 0.42 mins. in 64 mins. = 0.6% (approx . )

5. This f i g u r e  does not take into account the ' p r a c t i c a l '  

a c t i v i t y  unre la ted to the p r o j ec t  top ic  (see Appendix VI l i b )
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8 . 1 .  I n t r o d u c t i o n

At var ious points throughout t h i s  study,  i t  has 

become c le a r  th a t  many fa c to rs  both e x t r i n s i c  ( e . g .  the  

resources of the school) and i n t r i n s i c  ( e . g .  mixed a b i l i t y  

c lasses)  govern the methodology of science teaching .  In 

add i t ion  to in f luenc ing  the pa t te rns  of science teaching  

g e n e r a l l y ,  these fac to rs  are also important  in determining  

the types of p r o j ec t  work, i f  any, th a t  can be r e a l i s t i c 

a l l y  undertaken and, in tu rn ,  they seem to play an i n te g ra l  

par t  in the u l t im at e  success or f a i l u r e  of the p ro jec t  

method as a t e a c h in g / l e a rn in g  s t ra teg y  and assessment t o o l .  

In t h i s  penul t imate  chapter ,  i t  seems appropr ia te  th e r e f o re  

to draw together  the f ind ings of e a r l i e r  chapters and to  

re-examine more c r i t i c a l l y  those r e s t r i c t i v e  in f luences  

which appear to act on the teaching s i t u a t i o n  and a f f e c t  

teachers '  judgments  about p r o j ec t  work. The purpose of  

the discussion here is t h r e e - f o l d :

( i )  to consider  the main reasons f o r  not using p ro j ec t  

work,

( i i )  to examine the v a l i d i t y  of the arguments put forward  

in each case,

( i i i )  to i d e n t i f y  the ch ie f  co ns t ra in ts  on the implement

at ion  of p r o j ec t  work experienced by the C.S.E.  

teachers,  and to explore ways in which they might be 

overcome.
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8 . 2 .  Main Reasons f o r  Not  Using P r o j e c t  Work in C . S . E .

Sc ience

Item 2, Sect ion B of the quest ionnai re  posed the quest ion  

'What are your main reasons fo r  not using p r o j e c t  work as par t  

of your C.S.E.  science teaching programme at  t h i s  present  

t im e ? '

The quest ion ,  being open-ended, produced a wide range 

of responses which, f o r  the purposes of ana lys is  and discuss

ion,  were c o l l a t e d  and categor ized into seven groups of  

genera l i sed  f a c t o r s .  These are l i s t e d  in Table 8 . 1 .  together  

with the percentage frequency of response gained from 

teachers ,  both with and wi thout  past exper ience of p ro j ec t  

work^^) ,  and across the four  main subject  areas.  The 

discussion t h a t  fo l lows focusses on each of these fa c to rs  

in tu rn .

8 . 3 .  Managerial  and Organ isa t ional  Aspects

One hundred and f o r t y - n i n e  teachers (49.5%) named 

managerial  and o r gan isa t iona l  problems as a c h ie f  f a c t o r  

i n f lu en c in g  t h e i r  decision not to use p r o je c t  work with  

C.S.E.  p u p i l s .  Of those respondents with some previous  

exper ience of  the p ro j ec t  method, over h a l f  (53.3%)  

i nd ica ted  th a t  these aspects were behind t h e i r  decis ion  

to no longer employ i t ,  and of those teachers wi th r̂ o 

p r i o r  exper ience of the p r o j ec t  approach, 43.7% named 

managerial  and o rg an isa t iona l  issues as an important  

reason.  The problems seemed e s p e c ia l l y  acute in Biology  

and Chemistry.
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A study of the teachers '  responses volunteered on the 

qu es t ionna i re  and during the personal  in te rv iews  and 

v i s i t s  revealed th a t  the d i f f i c u l t i e s  in hand centred  

mainly on issues of class s ize  and composi t ion,  and were 

almost always r e l a t ed  to the p a r t i c u l a r  c u r r i c u l a r  

programmes operat ing in t h e i r  schools and co l leges at  the 

t ime.  Hence,before discussing in d e t a i l  the problems and 

a n x ie t i e s  in t h i s  area ,  i t  is perhaps more important  to  

begin by reviewing some of the more common pa t te rns  of  

c u r r i c u l a r  o rga n is a t i on ,  and to descr ibe those featu res  

of them which appear to have given r i s e  to the d i f f i c u l t i e s  

in the f i r s t  instance.

In secondary schools in B r i t a i n ,  many d i f f e r e n t  types 

of c u r r i c u l a  based on a v a r i e t y  of pa t te rns  of  organ isa 

t io n  have developed,  but fo r  those in the e a r l i e r  years  

of secondary school ing there  i s ,  i t  seems a growing accep

tance of a ' core '  curr iculum in which ' sc ience '  incorporates  

the e s s e n t ia l  elements of Biology,  Chemistry and Physics,  

e i t h e r  as separate d i s c i p l i n e s  or in some combined,  

i n teg ra t ed  or general  form. This type of o rganisat ion  has 

been wel l  documented in the recent  repor t  on 'Aspects of  

secondary education in England' ,  produced by Her Ma jesty 's  

Inspe c to ra te  (H.M.S.O.  1979) ,  and i t  has become c le a r  th a t  

the common approach is favoured at  the s t a r t  of  secondary 

educat ion because i t  helps to a l l e v i a t e  some of the prob

lems encountered through the d i f f e r e n t i a l  t reatment  of  

science in the primary ' f e e d e r '  schools.

In the 4th and 5th years of  secondary school ing the  

prov is ions  f o r  science are however more complex, and i t
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is at  th is  l eve l  th a t  most of the d i v e r s i t y  in ar range

ments occurs.

For the f i n a l  two years of compulsory educat ion,  most 

schools claim to o f f e r  a curr iculum programme composed of  

c e r t a i n  ' cor e '  subjects plus a range of opt iona l  ones,  

but ' core '  in t h i s  context  cannot be taken to imply the  

same subjects or the same sy l l abuses.  For instance,  in 

t h i s  enqu i ry ,  al though pupi ls  were usua l ly  requi red to  

study at  l e a s t  one science subject  as par t  of  t h e i r  4th 

and 5th year 'core '  curr icu lum,  d i f f e r e n t i a t i o n  (especia 

l l y  wi th respect  to a b i l i t y )  was f r e q u e n t l y  reported .  One 

teacher  during in te rv iew  expla ined the s i t u a t i o n  in his  

own school thus:

You see,  a l l  pupi ls have to do one science but 
to avoid the problems of mixed a b i l i t y  t eaching,  
we al low only the top h a l f  of  the a b i l i t y  range 
to do Physics and Chemistry - a l l  the r e s t ,  w i th in  
reason,  do e i t h e r  Biology or General Science.

(231,  Physics,  in t e r v ie w)

Indeed,  one of the more common arrangements to be adopted 

involved some type of se t t i ng  wi th the more able pupi ls  

fo l lo w i ng  the 0 - l e v e l  syl labuses in the separate sciences,  

the less able the C.S.E.  syl labuses in the form of  

combined, in teg ra ted  or appl ied science,  and the border 

l i n e  ( C . S . E . / G . C . E . ) cases a t tempt ing ,  in a number of
[ 21circumstances,  a mixture of the two'  .

Fur ther  d i v e r s i t y  is seen in the opt ion schemes 

devised by schools to give pupi ls  a degree of freedom in 

t h e i r  choice of subjects at  th is  l e v e l .  A v a r i e t y  of  

option plans appear to have been developed although most 

depend on subjects arranged in 'b locks '  from which pupi ls  

make t h e i r  s e l e c t i o n .  Some version of the 'opt ion block'  

method is now prac t ised in the m a jo r i t y  of  secondary
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s ch oo l s  a l t h o u g h  many o f  t h e  r e sp o nd en t s  in t h i s  s tudy

commented on the shortcomings of the method. I t  seems

t h a t  the 'opt ion block'  system is not t o t a l l y  s a t i s f a c t o r y

f o r  a number of reasons.

F i r s t l y ,  a l l  subjects in one block are us ua l l y ,  fo r

managerial  convenience,  t imetabled  to run concurren t ly .

This means th a t  the choice of one subject  in a block

a u to m at ic a l l y  excludes the pupi l  from other  subjects in

t h a t  block and as a consequence, when requi red to choose

between two favoured subjects ,  a pupi l  may be swayed by a

number of extraneous fac to rs  e .g .  the choices made by

p e e r s / f r i e n d s ,  the po pu la r i t y  of the teacher ,  the

examinat ion 'success'  record of the su b jec t .  In th is  way,

biasses may be introduced which can in f luence  both the

s i ze  and composit ion of the teaching groups in the 4th and

5th years and thereby a f f e c t  t eachers '  decis ions about the

appropr ia teness of p r o j ec t  work.

Secondly,  there  is a problem in th a t  none of the

subjects in an option block may appeal to a pupi l  so th a t

the se lec t io n  represents,  in e f f e c t ,  a 'Hobson's Choice' :

Because of the opt ion arrangement,  some pupi ls  
are forced into doing «subjects which they do not 
p a r t i c u l a r l y  want to do.

(083,  Physics,  in te rv iew)

In t h i s  s i t u a t i o n ,  a pupi l  opts fo r  one subject  only by 

r e j e c t i n g  a l l  others more f o r c i b l y ,  and i t  fo l lows th a t  a 

class composed la r g e ly  of subject  conscr ipts  r a t h er  than 

devotees is u n l i k e l y  to be t o t a l l y  ameniable to teaching  

s t r a t e g i e s  (such as p r o j ec t  work) th a t  place more 

r e s p o n s i b i l i t y  on the pupi ls  fo r  t h e i r  own lea rn ing and 

d i s c i p l i n e .
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These two aspects of the opt ion block system are 

c l e a r l y  not ideal  but i f  the place of science in these  

blocks in examined more s p e c i f i c a l l y ,  a t h i r d  important  

element becomes apparent .  For example, i f  a science  

subject  is conf ined to only one block in the opt ion  

range,  t h i s  ensures th a t  one large group is formed which 

can be d iv ided l a t e r  in to smal ler  teaching groups. This 

arrangement of ten se r ious ly  r e s t r i c t s  the pu p i l s '  choice  

al though i t  seems to be f r eq u e n t l y  favoured on the under

standing th a t  the large group can be sub-div ided into  

manageable classes on the basis of pupi l  a b i l i t y  ( s e t t e d ,  

f o r  example, in to three classes:  an 0 - leve l  c lass ,  a 

mixed C . S . E . / O - l e v e l  class and a C .S .E. /non-examina t ion  

c l a s s ) .

A l t e r n a t i v e l y ,  science may be represented in many 

or a l l  of  the option blocks.  Such an arrangement,  in 

c o n t r a s t ,  g r e a t l y  increases the choice open to pupi ls  but  

tends to r e s u l t  in teaching groups, too small  to be sub

d i v id e d ,  and yet  composed of pupi ls  of mixed a b i l i t y ,  

dest ined f o r  d i f f e r e n t  examinat ions.

Hence, from the v a r i e t y  of c u r r i c u l a r  programmes 

and pa t te rns  of organisat ion operat ing in schools,  there  

is a c l e a r  in d ic a t io n  t h a t  those c u r r e n t ly  in p ra c t ic e  

can profoundly in f luence both the s ize  and composition 

of science classes in the 4th and 5th years.

Fur ther  discussions wi th the respondents in the East  

Midland region did however reveal  a d d i t i on a l  f ac to rs  

which were,  in some cases,  c o n t r i b u t in g  to the problems.

In ad d i t ion  to such issues as f r i e n ds h ip  opt ions,  su b je c t /  

t eacher  p o pu la r i t y  and examination 'success'  record,  i t  

seemed th a t  parenta l  pressure,  f o r  some teachers ,  played
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played a secondary but nonetheless important  par t  in

generat ing problems r e l a t e d  to class s ize and composit ion

Cer ta in  parents ,  fo r  instance ,  were p l a i n l y  anxious th a t

t h e i r  ch i ld ren  should be placed in the G.C.E.  classes

f o r  science.  They viewed the C.S.E.  as ' s e c o n d - r a t e ' ,  at

best ,  a dubious q u a l i f i c a t i o n  and at  worst ,  a stigma in

the employment market .  I t  seemed th a t  a v a r i e t y  of

techniques were employed by these parents to persuade

the teaching s t a f f  - of ten against  t h e i r  b e t t e r  judgement

to accept t h e i r  ch i ldren  into  the higher  status G.C.E.

c lasses.  Sometimes, these pupi ls  fa red wel l  but of ten

they were bewi ldered by the content  and methodology of

the G.C.E.  courses and sadly deprived of the personal

te a c h e r / p u p i l  r e la t io n s h ip s  due to the problems of large

pupi l  numbers a r is i n g  from over-subscr ibed courses.  More

over ,  the d i f f i c u l t i e s  were often heightened because, as

one respondent expla ined:

In theory ,  the opt ion blocks should give f l e x i 
b i l i t y  but in p r a c t i c e  there  is a c t u a l l y  very 
l i t t l e  movement across them and so pupi ls  may f i n d  
themselves in inappropr ia te  classes wi th respect  
to the subject  and t h e i r  a b i l i t y .

(055,  Chemistry)

Thus, from the teachers '  comments, i t  appears th a t  

c e r t a i n  sets of condi t ions are instrumental  in the  

format ion of c e r t a in  types of teaching groups, and th a t  

cu r ren t  c u r r i c u l a r  p rac t ice s  alongside ex terna l  pressures  

are important  in f luences in the school s i t u a t i o n .  Some 

degree of d i s s a t i s f a c t i o n  is d i s c e r n ib le  in the teachers '  

accounts of the organ isa t ion of science teaching at  

secondary l eve l  and the prov is ions being made f o r  

prospect ive  examination candidates ,  and i t  would seem 

t h a t  some of the e x is t i n g  arrangements ( e s p e c i a l l y  those
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governing class s ize  and composi t ion)  are not conducive 

to e i t h e r  successful  science teaching or the implementa

t io n  of e f f e c t i v e  p r o j ec t  work. What fo l lows t h e r e fo re  

is a more d e t a i l e d  account of the points of view expressed 

by the respondents on these issues,  together  wi th  

i l l u s t r a t i o n s  of some of t h e i r  ch ie f  a n x i e t i e s  about the  

use of p r o j ec t  work in r e l a t i o n  to class s ize and compos

i t i o n .

8 . 3 . 1 .  Class Size

Many teachers seemed anxious and f r u s t r a t e d  about  

the s ize  of  t h e i r  science c lasses.  Although some 

respondents reported favourable  s t a f f / p u p i l  r a t i o s  of  

about 1 : 16, classes of 25-plus were a more common 

occurrence.

Science classes composed of large numbers of pupi ls  

were considered u n sa t is fa c t o ry  fo r  a number of reasons.  

F i r s t l y ,  there  was the problem of sa fe t y .  Accommodating 

l arge  numbers of f i f t e e n  and sixteen year olds in one 

l aborato ry  was a source of anx ie ty  even when a t r a d i t i o n a l  

'cook-book'  approach to p r a c t i c a l  work was adopted,  but  

the a n x i e t i e s  were s t i l l  g r ea te r  fo r  the teacher  a t tempt 

ing to implement an in d i v i d u a l i z e d  approach to his 

science classes using,  f o r  example, the p r o j ec t  method. 

Hence, a p r a c t i c a l  bias to p r o j ec t  work, al though of ten  

regarded as a h ighly  de s i r ab le  f e a t u r e ,  was considered by 

a number of teachers to be t o t a l l y  i r re sp o ns ib le  in a 

crowded science l abora to ry  where pupi ls  would be exposed
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to a combination of physical  and chemical hazards.  In 

a d d i t i o n ,  the supply of p r o t e c t iv e  c lo th ing (goggles,  

l aboratory  coats ,  snoods) was of ten inadequate fo r  the  

numbers involved,  and where i t  was a v a i l a b l e ,  the teachers  

and techn ic ians  had to spend considerable t ime at  the 

s t a r t  and end of each lesson issuing and checking o f f  the  

i tems being borrowed. Furthermore,  as discussed l a t e r  

(see Sect ion 8 . 7 . ) ,  the supply of raw m a t e r i a l s ,  apparatus  

and equipment,  and t h e i r  u l t im at e  cost ing f o r  a science  

department were parameters to be reckoned w i th .

As wel l  as r e s t r i c t i n g  a c t i v i t i e s  in the l a bo ra to ry ,  

class s ize also acted as a co ns t r a in t  on the use of f i e l d  

p r o j e c t s .  Several  of  the teachers in terv iewed commented 

on the d i f f i c u l t i e s  of at tempt ing new ventures with large  

numbers of pu p i l s .  F i e l d  t r i p s ,  i n d u s t r i a l  v i s i t s  and 

science excursions were,  i t  was argued, ' a nightmare to 

organise '  when over -s i zed  classes were involved (Senior  

Examiner,  L e i c e s t e r s h i r e ,  October 1978) .  Classes had to 

be s p l i t  in to  manageable groups, t imetables  had to be 

a l t e r e d ,  other  teaching s t a f f  had to be imp l ic a te d ,  

t r an sp o r t  had to be arranged and cost ings had to be 

c a lc u la t e d .  A l l  of  these fac to rs  qu i te  obviously reduced 

the teachers '  w i l l i ng n es s  to arrange such a c t i v i t i e s .  

Consequently,  al though p r a c t i c a l  and f i e l d  p r o jec ts  may 

in theory be an e x c i t i n g  approach to science,  i t  is not  

d i f f i c u l t  to see why in p ra c t ic e  the teachers f r eq ue n t ly  

f a i l e d  to implement them as much as they would perhaps 

l i k e .

Organisat ion and accommodation are not the only prob

lems to a r is e  from large c lasses.  Several  of  the teachers
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involved in t h i s  enquiry were also concerned about the  

supervis ion of large science c lasses,  and about t h e i r  

cont rol  and d i s c i p l i n e .  For th is  reason alone,  over 

sized classes seemed fo r  some teachers adequate grounds 

f o r  the r e j e c t i o n  of p r o je c t  work as a t e a c h in g / l e a r n in g  

s t ra te g y ;  as one Physics teacher  expla ined:

I t  is d i f f i c u l t  to envisage adequate control  
and pupi l  contact  when projects  are under
taken by in d iv id ua ls  or small groups w i th in  
large (over  25) c lasses.  (049,  Physics)

S i m i l a r l y ,  as discussed in Chapter 4 (Sect ion 4 . 2 . 1 . ) ,

many teachers confronted by large classes f e l t  th a t  they

could not ensure the amount of  ind i v id ua l  pupi l  contact

necessary to maintain t h a t  c r i t i c a l  level  of supervision

and guidance requi red to make p r o j ec t  work a worthwhi le

endeavour :

Groups tend to be too large fo r  e f f e c t i v e  
control  so th a t  s u i t a b le  guidance cannot be 
maintained.  (360,  Biology)

There is not s u f f i c i e n t  t ime to supervise each 
pupi l  as regards carry ing  out experiments both 
sa fe ly  and c o r r e c t l y .  (252,  Chemistry)

A few respondents also expressed doubts about the

e f fe c t i v e n e s s  of p ro jec ts  fo r  the m a jo r i t y  of  pupi ls  when

the classes were l a rge .  One teacher  maintained t h a t :

With classes up to 30 pup i ls ,  i t  is impossible  
to get useful  p ro jec ts  from a l l  but the very  
ab les t  pu p i l s .  (061,  Physics)

w h i l s t  others argued t h a t :

Pro jec ts  probably involve more teacher  t ime
than student t ime __  Pro jects  are d i f f i c u l t
to arrange wi th 3 and 4 scat tered  lessons and 
the re s t  of  the student  day very f u l l .

(010,  Physics)

Teachers'  t ime can be more p r o f i t a b l y  and 
honest ly used in teaching than organis ing and 
'chasing up' p r o j e c t s .  (136,  Physics)
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other  teachers were c l e a r l y  anxious about a l lowing  

l a rge numbers of pupi ls  to work independent ly on p ro jec ts  

of a p r a c t i c a l  nature e s p e c ia l l y  wi thout  the support of  

ad d i t io n a l  members of  s t a f f .

' L e t t i n g  them loose on p ro jec ts  was' as one i n t e r 

viewee exp la ined ,  'an open i n v i t a t i o n  to the d i s r u p t i v e ,  

unruly elements'  (Biology Subject  Panel member, L e i c e s t e r 

s h i r e ,  December 1978) .  This p a r t i c u l a r  view was expressed 

in varying degrees both on the quest ionnai re  document and 

during the in t e r v ie w  programme but i t  should perhaps be 

stressed th a t  d i s c i p l i n e  problems, although burdensome in
{3 )

a few schools,  were v i r t u a l l y  absent in many more' . For 

those respondents w i l l i n g  to declare t h e i r  d i f f i c u l t i e s  

in t h i s  area ,  i t  seemed th a t  t h e i r  methods of  avoiding  

disturbances i n e v i t a b l y  involved the use of the more 

t r a d i t i o n a l ,  d i dac t ic /demonst ra t ion  approach to science  

t each ing ,  wi th a l l  pupi ls  'secured at  t h e i r  desks'  and 

with l i t t l e  opportuni ty  f o r  ind i v id ua l  p r a c t i c a l  work.

In conclusion,  i t  can be seen then th a t  class s ize  

is an important  cons iderat ion  fo r  a l l  teachers,  but above 

a l l  fo r  the teachers of science.  A number of r e la t e d  

issues have been ra ised - f inance and management, sa fe t y ,  

supervis ion and guidance,  control  and d i s c i p l i n e  - none 

of which can escape the a t t e n t io n  of a t eacher  about to  

implement a new teaching s t ra tegy  such as p r o j e c t  work.  

However, f o r  the teacher  of science,  responsible  f o r  a 

l a rge number of pupi ls  at  one t ime,  i t  would seem th a t  

such considerat ions are envisaged more of ten than not as 

major c o n s t r a in ts .
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8 . 3 . 2 .  C l ass  Comp os i t i on

In the in t roduc t io n  to th is  sec t ion,  var ious problems 

of c u r r i c u l a r  o rganisat ion  and opt ion schemes were 

described and the occurrence of ce r t a in  d i f f e r en ce s  in 

class composit ion was demonstrated.  Some of these 

d i f fe r en ce s  were the r e s u l t  of pupi l  va r ia b le s  such as 

a b i l i t y  and a t t i t u d e .  Pupi l  a t t i t u d e  is d e a l t  wi th in 

Chapter 5 and Sect ion 8 . 8 .  of th is  chapter ,  but at  t h i s  

j u n c t u r e ,  i t  is the in te n t i o n  to assess some of the main 

problems conf ron t ing  the respondents in t h e i r  at tempts to  

teach science to classes composed of pupi ls  mixed in 

a b i l i t y  and a t ta inments ,  and dest ined f o r  d i f f e r e n t  

nat iona l  examinat ions.

The data co l l e c te d  in th is  context  were p l e n t i f u l  but 

c o n f l i c t i n g ,  and as such opened up a complex of points fo r  

discussion and debate.  Some of the problems experienced  

by the teachers were seemingly inherent  to the class  

system, being der ived qu i te  simply from the f a c t  th a t  a l l  

pupi ls  are in d iv id ua ls  wi th d i f f e r e n t  exper iences,  a p t i t 

udes and needs. However, as the discussion proceeds,  i t  

is hoped to demonstrate t h a t  some of the d i s s a t i s f a c t i o n ,  

expressed e i t h e r  d i r e c t l y  or i n d i r e c t l y ,  is not so le ly  

a t t r i b u t a b l e  to the mixture of pupi ls  conf ron t ing  teachers  

but is also c lo se ly  l inked to other  important  issues such 

as comprehensive re -o rg a n is a t i o n  and the accompanying 

responses of the teaching and ad m in is t ra t i v e  s t a f f  towards 

i t ,  or ,  in other  words, the ethos of the school or co l lege

On the basis of pupi l  a b i l i t y ,  many d i f f e r e n t  types  

of classes are t h e o r e t i c a l l y  possible  but discussions
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around d i s c r e te  demarcations in a b i l i t y  would seem to be 

of l i m i t e d  value in t h i s  in v e s t i g a t i o n  since classes  

comprising pupi ls  of  over lapping a b i l i t y  l eve ls  (de f ined ,  

f o r  example, as ' a v e r a g e ' ,  ' above-average'  and 'below-  

average ' )  were much more in evidence.  I t  was suggested 

t h a t  the spread of a b i l i t y  was reduced in some instances  

and expanded in others to produce classes th a t  were 

compatible with the a v a i l a b l e  teaching cond i t ions ,  but a 

more c r i t i c a l  examination of the s e t t in g  procedures 

revealed what would seem to be a major po int  of  content ion  

wi t h in  the comprehensive system.

Although i t  was undoubtedly t rue  th a t  smal l ,  narrowly-  

se t ted  classes could not in many instances be permi t ted to 

run due to shortages of s t a f f  and resources,  there  were 

some notable except ions es pe c ia l l y  fo r  those pupi ls  in the 

higher  a b i l i t y  l e v e l s .  Of the t h i r t y - t w o  schools v i s i t e d  

throughout  the course of th is  enqui ry ,  no less than sixteen  

appeared to operate a se t t ing-system biassed towards those  

pupi ls  in the top 20% of the a b i l i t y  range i . e .  the  

prospect ive  G.C.E.  candidates.  In the l a rg e r  comprehensive 

schools,  the number of pupi ls  q u a l i f y i n g  f o r  t h i s  category  

was usual l y  large enough, r e l a t i v e l y ,  to j u s t i f y  the form

at ion  of a 'G.C.E.  c l a s s ' ,  but in some of the schools 

v i s i t e d ,  the ' top c lass '  consisted of 10 - 15 pupi ls  

w h i l s t  other  p a r a l l e l  classes (conta in ing  a large propor-  

or t i o n  of C.S.E.  candidates)  were running wi th t h i r t y  

pupi ls  or more. Thus, in some schools those classes  

composed of pupi ls  across a wider spectrum of a b i l i t y  than 

the ' top '  s e l e c t i v e  c lasses,  also tended to ca rry  wi th them 

a less favourable  s t a f f / p u p i l  r a t i o .  This cond i t ion  seemed
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e s p e c i a l l y  common in those schools which p r i o r  to r e 

o rganisa t ion  had been secondary modern es tab l ishments .

Some of the s t a f f  in these schools defended the notion of  

s e l e c t i v e  t rea tment  f o r  the b r ig h te r  pu p i ls .  Newly-  

confronted wi th the ' cream' ,  the ' h i g h - f l y e r s ' , these 

teachers seemed keen to nurture t h is  p o t e n t i a l  in t h e i r  

pupi ls  and some even spoke of t h e i r  own heightened  

enthusiasm f o r  teaching as a r e s u l t  of i t .  In a d d i t io n ,  

many of the secondary modern teachers in schools s t i l l  

undergoing comprehensive r e -o rg an is a t io n  commented on the  

high c a l i b r e  of  pupi ls  now enter ing  t h e i r  schools and 

looked forward to the t ime when they would have s u f f i c i e n t  

numbers of high a b i l i t y  pupi ls  in the 4th and 5th years to 

c r e d i t  the format ion of ' t op '  subject  c lasses.

Other strong advocates fo r  the s e le c t i v e  t rea tment  of  

pupi ls  inc luded,  as might be expected,  the old grammar 

school teachers who spoke n o s t a l g i c a l l y  of  t h e i r  grammar 

school days and the a b i l i t y ,  mot ivat ion and d i s c i p l i n e  of  

t h e i r  former p u p i l s .  I t  was from the r e f l e c t i o n s  of these  

respondents toge t her  with those of t h e i r  secondary modern 

contemporar ies t h a t  important  l inks  were formed between 

t h e i r  past exper iences,  t h e i r  a t t i t u d e s  towards pupi ls  

and t h e i r  cu r ren t  problems with 'mixed a b i l i t y '  c lasses.

Some respondents,  in co n t ra s t ,  were r e l u c t a n t  to 

commit themselves to value judgements on these issues 

al though many acknowledged the ex istence of some sort  of  

se le c t io n  in t h e i r  own establ ishments e i t h e r  by means of  

s e t t i n g ,  banding or even, in some cases, st reaming.  

However, perhaps in defence of the e g a l i t a r i a n  phi losophy  

under ly ing comprehensive educat ion,  many also stressed
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the occurence of 'mixed a b i l i t y '  groups w i th in  s p ec i f i c  

bands of a b i l i t y .  Hence, i t  would seem th a t  the term 

' m i xe d -a b i1i t y ' is open to varying i n t e r p r e t a t i o n s  and 

greeted wi th varying degrees of approval .

From the comments and observat ions volunteered on 

the ques t ionna i re  and during the in terv iews and v i s i t s ,  

f i v e  general  types of science classes based on s p ec i f i c  

a b i l i t y  groupings were i d e n t i f i e d :

( i )  Well  above-average a b i l i t y  range,  comprising 
G.C.E.  candidates.

( i i )  Above-average to wel l  above-average a b i l i t y  
range,  comprising good C.S.E.  and G.C.E.  
ca nd i da t es .

( i i i )  Below-average to wel l  above-average a b i l i t y  
range,  comprising both C.S.E.  and G.C.E.  
candidates.

( i v )  Below-average to above-average a b i l i t y  
range,  comprising C.S.E.  candidates.

( V) Well  below-average to above-average a b i l i t y  
range,  comprising non-examination and 
C.S.E.  pupi 1 s .

Again,  i t  should be st ressed th a t  the term 'average'  

used here is based upon d e f i n i t i o n s  set out in the 

Seventh Report of the Secondary School Examinations Council  

(H.M.S.O.  1963) .  Such d e f i n i t i o n s  were not always in 

agreement wi th the teachers '  own i n t e r p r e t a t i o n s  of the  

term.  As a consequence, the occurrence of the f i v e  types 

of classes ou t l i n ed  above was not only c l o se ly  associated  

with such fa c t o rs  as the h i s t o r i c a l  development of the  

schools,  the experiences of the s t a f f  and the a v a i l a b i l i t y  

of resources but ,  f o r  those teachers concerned, also 

ca r r i ed  var ious problems, a t t i t u d e s  and expec ta t ions .

For the respondents p a r t i c i p a t i n g  in th is  study,  the prob

lems were probably g rea tes t  when deal ing wi th those pupi ls
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in ca tegor ies  ( i i )  and ( i i i )  in the above l i s t .  I t  is 

now the task of t h is  thes is  to examine these problems in 

g re a te r  d e t a i l ,  in r e l a t i o n  to the implementat ion of  

p r o j e c t  work.

As discussed e a r l i e r ,  pupi ls  across the e n t i r e  

a b i l i t y  spectrum were not usual ly  classed together  but 

pupi ls  dest ined f o r  d i f f e r e n t  na t iona l  examinations (C.S.E.  

and G .C .E . )  were fo r  various reasons f r e q u e n t l y  encount

ered in the same c lass .  However, t h i s  type of arrangement  

was not found c o ns is te n t ly  across a l l  the science subjects  

under i n v e s t i g a t i o n .  Mixing of examinat ion candidates was 

not found in the genera l ,  combined or in teg ra t ed  science  

courses included in t h i s  study,  but comments co l l e c ted  

during the in t e r v ie w  programme t y p i c a l l y  r e f l e c t  the  

s i t u a t i o n  in the three pure science d i s c i p l i n e s :

Although numbers vary from year  to year ,  we 
usua l l y  have a large middle class (mid 30 's )  
of both C.S.E.  and G.C.E.  p o t e n t i a l .

(131,  Biology,  in te r v ie w)

Being a small school the chemistry groups in 
the 4th and 5th years are combined with  
i n d iv id u a ls  in the group varying from Grade A 
0 - leve l  to Grade 5 C.S.E.

(284,  Chemistry,  in t e r v ie w)

  our students are not taught  in separate
classes fo r  C.S.E.  Both are taught  toge ther  
r i g h t  u n t i l  the examinat ion.

(084,  Physics,  in te r v ie w)

The problems of managing combined examinat ion groups 

were c l e a r l y  complex but in some cases c e r t a i n  arrangements 

ex is ted  th a t  constra ined teachers s t i l l  f u r t h e r  in t h e i r  

at tempts to cope with these types of  c lasses .  For 

example, i t  appeared th a t  fo l lowing  comprehensive 

r e - o r g a n is a t i o n  some school science departments were,  by
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choice,  po l i c y  or t r a d i t i o n ,  p e rs is t i n g  wi th t h e i r  former  

examinat ion p r a c t ic e s .  Some such p r a c t i c e s ,  as i l l u s t r a 

ted in the fo l lo w i ng  e x t r a c t s ,  tended to favour  the 

G.C.E.  populat ion by s p e c i f i c a l l y  fo l lo w i ng  the 0 - l e v e l  

sy11 abuses :

No C.S.E.  courses have as yet  been es tab l ished  in 
the 4th and 5th years.  The C.S.E.  candidates  
have been taught  in 0 - l e v e l  se ts ,  or in 'crash  
course'  6th form groups. (364,  Physics)

C.S.E.  in the group 1 take is f o r  the 0 - l e v e l  
candidates who do not come up to 0 - l e v e l  standard.
1 fo l lo w  the 0 - l e v e l  sy l l abus.

(231,  Physics)

Students who do not appear l i k e l y  to pass the  
0 - l e v e l  may choose to do the C.S.E.  Chemistry  
exam, but the 0 - l e v e l  syl labus is fo l lowed by 
a l l  s tudents .  The 0 - l e v e l  sy l labus does not  
al low enough t ime fo r  p ro j ec t  work.

(174,  Chemistry)

In c o n t r a s t ,  other  arrangements catered p r i m a r i l y  fo r

the C.S.E.  candidates .  For the G.C.E.  pupi ls  w i th in  these

groups, ex t ra  t u i t i o n  was sometimes provided e i t h e r  a f t e r

school or during the lunch break:

We had four  teaching groups, the two middle 
groups were made up of both C.S.E.  and G.C.E.  
candidates . . .  Those doing G.C.E.  had to be 
given ex t ra  t u i t i o n  in the lunch hours.

(062,  B iology ,  in te r v ie w)

A G.C.E.  and C.S.E.  ( s in g le -s c h o o l )  Mode 111 
group are taught  to ge t her .  We give ex t ra  t u i t i o n  
to help the pupi ls  - we provide an ex t ra  class at  
4.45 p.m. (215,  Physics,  in te rv iew)

Some d i s s a t i s f a c t i o n  was expressed about these types

of arrangements both on the quest ionna i re  and during the

in te r v i e w s .  Several  respondents c r i t i c i s e d  the p ra c t ic e

of combining prospect ive C.S.E.  and G.C.E.  candidates in

one c la ss ,  and a number of reasons were put forward to

suggest th a t  the p ra c t ic e  was de t r imenta l  to pup i ls '

progress in science and t h e i r  use of  p r o j e c t  work.
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F i r s t l y ,  the examination syl labuses were not always 

compat ible and t h e i r  d i f f e r e n t  emphases presented prob

lems when teaching mixed a b i l i t y  groups. Several  

teachers commented on the mathematical  bias of some of  

the G.C.E.  science syl labuses and the d i f f e r e n t  leve ls  of  

con ce pt u a l i za t io n  demanded by them. Other respondents 

stressed t h a t  in the two examinat ions d i f f e r e n t  techniques  

and s k i l l s  had to be mastered by the pupi ls  when answering 

the quest ions presented to them. Consequently,  d i f f e r e n t  

types of teaching s t ra te g ie s  were of ten ca l l e d  fo r  even 

though the actual  topics  being studied were in some instan  

ces i d e n t i c a l .  This being the case,  classes composed of  

both C.S.E.  and G.C.E.  candidates presented ad d i t i on a l  

a n x ie t i e s  since i t  was not always possible  to provide each 

i n d iv id u a l  pupi l  with those experiences appropr ia te  and 

re le v a n t  to h i s / h e r  examination requirements .  Confronted  

with the G .C .E . / C .S .E .  di lemma, some teachers c l e a r l y  had 

to at tempt some kind of compromise with respect  to course 

content  and method, s teer ing  mid-course between the two 

sy11 abuses :

1 use the basic sect ions of the 0 - l e v e l  syl labus  
and combine i t  wi th the socia l  b iology sect ions  
from the C.S.E.  one. (131,  Biology)

Under such ci rcumstances,  the p r o j ec t  method was of ten

dismissed or abandoned in favour  of other  approaches more

common to the separate examinat ion systems. (These issues

are taken up again in Sect ion 8 . 6 .  of  t h i s  ch ap te r . )

The second l i n e  of c r i t i c i s m  aimed at  the combined

C . S . E . / G . C . E .  classes centred on the use of resource

m a t e r i a l .  The product ion and/or  a c q u i s i t io n  of teaching

m at e r i a ls  requi res a good deal of  thought and preparat ion
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even when the pupi ls  being considered are of  uniform 

a b i l i t y ,  but for a c 1 a s s of pupi ls  of  mixed a b i l i t i e s  the  

task can be both arduous and t ime-consuming.  The p r o v i 

sion of a s u i t a b le  range of resources to ca te r  f o r  the  

i n d iv id u a l  a b i l i t i e s  of pupi ls  appeared to be a p a r t i c u l a r  

problem f o r  those teachers consider ing p r o j e c t  work, and 

some respondents indicated th a t  they could not implement 

the p r o j ec t  approach fo r  t h is  very reason.  The comments 

below accura te ly  sum up th is  v iewpo int .

Being a small school the chemistry groups in the 
4th and 5th years are combined leve ls  wi th  
i n d iv id ua ls  in the group varying from Grade A 
0 - l e v e l  to Grade 5 C .S .E . ;  i t  would t h e r e fo re  be 
very d i f f i c u l t  and t ime-consuming to devise  
p ro je c t  work s u i t ab le  f o r  a l l  l e v e l s .

(284,  Chemistry)

1 have i n s u f f i c i e n t  t ime to prepare an adequate 
range of m ate r ia ls  to cover the needs of a class  
ranging from poor a b i l i t y  to p o t e n t i a l  grade 1 
candidates .  (282,  Chemistry)

My main reason ( f o r  not using p r o j e c t  work) is 
probably a s e l f i s h  one. Due to the shortage of  
science teachers in my school ,  1 have v i r t u a l l y  
no f r e e  t ime and 1 am u n wi l l i n g  to devote the  
l i t t l e  1 have to the development and ap p l ic a t i o n  
of such a course.  (184,  Physics)

Hence, class composition can pose var ious problems 

fo r  teachers consider ing p r o j ec t  work as a teaching  

s t r a t e g y .  Mixed a b i l i t y  groups are an increased source 

of anxie ty  because pupi ls  progress at  d i f f e r e n t  speeds,  

fo l l o w  d i f f e r e n t  examinat ion syl labuses and requ i re  d i f f 

e ren t  sets of resources.  I t  is perhaps not surpr is ing  

t h e r e f o r e  t h a t  some teachers,  faced wi th these problems,  

p r e f e r  to adopt more t r a d i t i o n a l ,  t e a c h e r - c o n t r o l l e d  

s t r a t e g i e s  r a t h er  than a p r o j ec t  approach t h a t  requi res  

pupi ls  to assume a degree of r e s p o n s i b i l i t y  fo r  t h e i r  own 

l e a rn in g .
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In conclusion,  i t  is c le a r  then th a t  in t h i s  study 

managerial  and o r gan isa t iona l  issues formed a major par t  

of the argument against  the use of p r o j e c t  work at  C.S.E.  

l e v e l .  Unfavourable s t a f f - p u p i l  r a t i o s ,  mixed a b i l i t y  

c lasses ,  u n d e r - s t a f f in g  of science departments,  d i s jo in t e d  

t i m e - t a b l i n g  arrangements and the need fo r  s t r i c t  super

v is ion  of pu p i l s ,  alongside the problems associated wi th  

the dual system of examining at  s i x t e e n - p l u s ,  imposed 

ser ious r e s t r i c t i o n s  on teaching s t a f f ,  making the 

implementat ion of p r o j ec t  work a formidable  and, in some 

cases,  l a r g e l y  impract icable  p ro p os i t i on .

8 . 4 .  A p p l i c a b i l i t y  of P ro jec t  Work to Examination Syl labus

Fol lowing on from the managerial  and o r gan is a t iona l  

problems associated wi th the operat ion of d i f f e r e n t  examina 

t io n  syl labuses described in the previous sect ion ,  a large  

propor t ion (45.2%) of the respondents in t h i s  enquiry  

i nd ica ted  th a t  they did not use p r o j e c t  work wi th C.S.E.  

pupi ls  because they be l ieved i t  was an inappropr ia te  

approach f o r  the p a r t i c u l a r  sy l labus they were fo l low ing  at  

the t ime.  This view was held by teachers both wi th and 

wi thout  previous exper ience of the p r o j e c t  method, from 

each of the four  science subjects under study although the  

demands and r e s t r i c t i o n s  of the examinat ion syl labus were 

f e l t  e s p e c i a l l y  by the teachers of C .S.E.  Physics (see 

Table 8 . 1 . ,  p . 4 0 2 . ) .

420



The t ime required to cover the mate r ia l  on the 

sy l l abus was the focus of much a t t e n t i o n .  In the main,  

the science syl labuses f o r  the C.S.E.  were regarded as 

too wide to a l low the in-depth approach associated with  

p r o j e c t  work, a f e e l i n g  t y p i f i e d  in the fo l low ing  

comments :

1 f e e l  t h a t  C.S.E.  courses cover too wide a 
range of m a t e r i a l ,  and p r o j ec t  work could 
only r e a l l y  be he lp fu l  i f  the sy l labus was 
shortened to give more t ime to p r o j e c t s .

(371,  Biology)

Content of  courses ( i s )  now so massive and 
examinat ions so e a r l y  th a t  l i t t l e  class t ime  
can be spared f o r  t h i s  aspect;  and the Board 
lays down th a t  i t  must be par t  of  teaching  
t ime a l l o c a t i o n  and not ext ra  to i t .

(360,  Biology)

. . . P r o j e c t s  requ i re  too much t ime and e f f o r t ,  
br ing too l i t t l e  ' reward'  and of ten mean one 
or two pupi ls  doing the bulk of the work or 
j u s t  wholesale copying from p u b l i c a t i o n s .

(287,  Physics)

Other respondents indica ted  t h a t  the length of t ime  

spent on p r o je c t  work in r e l a t i o n  to the possible  b e n e f i 

c i a l  outcomes th a t  may ensue did not always work wel l  fo r  

students in t h e i r  f i n a l  examinat ion.  Some suggested th a t  

p r o j e c t  work undertaken during the course may a c t u a l l y  

j e o p a rd iz e  t h e i r  chances of success in the f i n a l  examina

t i o n  :

The syl labus is too wide to al low pupi ls  to 
fo l lo w  the examinat ion course and s t i l l  success
f u l l y  cover p r o j ec t  work and get  the highest  
possible  grade in the examinat ion.

(275,  Physics)

With the requirements of the sy l labus i t  is 
d i f f i c u l t  to give pupi ls  p r o j e c t  work which 
w i l l  ensure they cover a l l  the points l a i d  
down in the syl labus which w i l l  be ess en t ia l  
f o r  them in the examinat ion.

(338,  Chemistry)
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A p a r t  f rom t h e  t i m e  e l ement  and t h e  s i z e  o f  t he

e x i s t i n g  sy l l abuses,  there were some teachers who saw the

actua l  content  of the syl labuses as l a r g e ly  inappropr iate

f o r  the adoption of p r o j ec t  work. Moreover,  the r i g i d i t y

of the courses and t h e i r  r e l i a n c e  on t r a d i t i o n a l  teaching

methods were seen as a d d i t i on a l  problems to be overcome

i f  the p r o j ec t  method was to be implemented success fu l l y .

C l e a r l y ,  fo r  some teachers of Physics the examination

sy l labus was highly  i n f l u e n t i a l  in t h e i r  decision not to

undertake p r o j ec t  work with C.S.E.  pu p i l s .  The fo l lowing

e x t r a c t s  under l ine  the d i f f i c u l t i e s :

. . .  the East Midland C.S.E.  syl labus does not 
provide much scope f o r  p r o j ec t  work, th a t  i s ,  
there  is hardly any ' app l i ed  physics'  content  
in the sy l labus.

(272,  Physics)

Our Mode 1, Syl labus 1 does not lend i t s e l f  to 
the use of p r o j ec t  work.

(287,  Physics)

Syl labus content is too s t ructured and of ten  
too complicated fo r  s e l f - s t u d y .

(117,  Physics)

Whi ls t  accepting th a t  the e x is t i n g  syl labuses may not 

provide adequate openings f o r  p r o j ec t  work as a teaching /  

l ea rn ing  s t ra tegy  and as an assessment procedure,  i t  

could of course be argued th a t  the prov is ion of the Mode 

111 examination scheme w i th in  the C.S.E.  framework,  f a r  

from being r i g i d ,  gives teachers a unique degree of f r e e 

dom in the planning of t h e i r  courses so th a t  these co ns t r 

a in ts  need never ex is t^^^ .  C l e a r l y ,  in theory at  l e a s t ,  

strong advocates of the p r o j ec t  approach have - through 

the Mode 111 f a c i l i t y  - the means to introduce i t  into  

t h e i r  courses as they wish.  However, such chal lenges are 

probably u n f a i r  in th a t  they r e f e r  to an ideal  which in
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p r a c t i c e  can only be p a r t l y  r e a l i s e d .  For various  

reasons,  ranging from departmental  pol icy and ' r ed - ta pe s '  

to s t a f f  turnover  and personal  commitments, i t  is not 

always possible to i n s t i t u t e  the desi red changes, and 

so the s i t u a t i o n  pers is ts  with teachers l e f t  to deal as 

best they can with ex is t i n g  schemes.

8 . 5 .  Pupi l  A b i l i t y

Of the teachers wi th some previous exper ience of pupi l  

p r o j e c t  work, 37.9% named pupi l  a b i l i t y  as an important  

f a c t o r  in t h e i r  decision not to use the method with pupi ls  

studying fo r  the C.S.E.  Almost one t h i r d  (30.3%) of the  

respondents with no p r io r  exper ience of the p ro jec t  approach 

had s i m i l a r  views (see Table 8 . 1 . ,  p . 4 0 2 . ) .  Many of these  

teachers also supported the notion th a t  p r o j ec t  work of  

any rea l  value was 'beyond the scope of an average C.S.E.  

candidate '  (see teachers '  response to item 3, Sect ion C of  

the qu es t ion na i re ,  documented in Chapter 6 and Table 6 . 1 2 . ) .

On the quest ion of pupi l  a b i l i t y ,  a mature grasp of  

s c i e n t i f i c  concepts was seen to c o n s t i t u te  an important  

element in the product ion of worthwhi le p r o j e c ts .  The 

comments which fo l low  are t y p i c a l  and r e f l e c t  the st rength  

of opinion on t h is  issue.
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I n t eg ra t ed  Science C.S.E.  p r o j ec t  work was a 
dismal f a i l u r e  as in my opinion p r o j e c t  work 
needs a f a i r l y  deep previous knowledge in a 
p a r t i c u l a r  area so th a t  problems may be seen 
and solved.  That i s ,  p ro jec t  work should be 
a fo l low -u p  on basic knowledge in new s i t u a t io n s  
. . .  P ro jec t  work is re levan t  f o r  i n t e l l i g e n t  and 
mature students,  not the average C.S.E.  candidate  
. . .  At C.S.E.  l e v e l ,  the content  must be mainly  
f a c t u a l  as the reasoning a b i l i t i e s  of these  
immature young people is l i m i t e d  . . .  P ro jec t  work,  
to be v a l i d ,  expects too much at  t h i s  l e v e l .

(268,  Physics)

The e n t i r e  not ion of p r o j ec t  work seems to have 
the same source of in s p i r a t i o n  th a t  most of  the  
N u f f i e l d  has; old heads do not appear on young 
shoulders . . .  a f t e r  my many years of  exper ience  
1 am qu i te  p o s i t i v e  th a t  even a comparat ively  
i n t e l l i g e n t  pupi l  is too immature at  school age 
to d i r e c t  his own education in the form of a 
p r o j e c t .  Only a t i n y  minor i ty  w i l l  r e a l l y  learn  
anything in t h i s  manner, and school l i f e  is a l l  
too short  f o r  t h is  t ime-wast ing .

(118,  Physics)

Other respondents stressed the need f o r  d i r e c t i o n  and

c l a r i t y  in C.S.E.  teaching programmes, and expressed doubts

about the a b i l i t y  of C.S.E.  pupi ls to conduct t h e i r  own

pro jects  e f f e c t i v e l y .  This view was appl ied in p a r t i c u l a r

to General Science pupi ls  who (as discussed in Chapter 6,

Sect ion 6 . 1 . 1 . )  were of ten of lower a b i l i t y  and mot ivat ion

with respect  to school science:

As f a r  as 1 am concerned pr o j ec t  work is a waste 
of t ime fo r  the vast  ma jor i t y  of  pupi ls  1 t ake .
They are not able to organise or th ink  fo r  
themselves.  (143,  General Science)

1 s t rong ly  be l i eve  th a t  any science course is a 
matter  of  understanding and ap prec ia t ing  the 
p r i n c i p l e s  involved in the behaviour of the  
natura l  phenomena of our environment.  1 do not  
be l ieve  ch i ld ren  can teach themselves in t h is  
respect ,  s t i l l  less discover  f o r  themselves.
P r in c ip le s  need i l l u s t r a t i o n  and explanat ion  at  
f i r s t  hand by an exper t .

(334,  General Science)
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Even in Physics,  a subject  area associated wi th higher

c a l i b r e  p u p i ls ,  s i m i l a r  d i f f i c u l t i e s  with pupi l  a b i l i t y

were i d e n t i f i e d :

The ' average'  pupi l  r equi res the se cur i ty  
of being ins t ruc ted most of the t ime,  and 
tends to panic or ' s w i t c h - o f f  when presented  
with any vague or open-ended tas k .  His t h i n k 
ing has very l i t t l e  depth or o r i g i n a l i t y  and 
i s ,  1 f e e l ,  unsui tab le  f o r  p r o j e c t  work.

(119,  Physics)

Hence, pupi l  a b i l i t y  was seen by some as a serious  

r e s t r i c t i o n  on the use of p ro j ec t  work at  C.S.E.  l e v e l .  

Often i t  was f e l t  t h a t  pupi ls  were i l l - e q u i p p e d  to deal  

with the independent demands of a p r o je c t  approach. Lack

ing a sound basic knowledge of the subjec t ,  they had 

d i f f i c u l t y  organis ing work, th i nk ing  things through in 

depth and developing a coherent l i n e  of reasoning.  For 

these reasons,  p r o j ec t  work was regarded as an unproduc

t i v e  exercise  fo r  a large number of C.S.E.  pupi ls  so th a t  

o th er ,  more s t ructured and more t r a d i t i o n a l  teaching  

methods were gene ra l l y  p r e f e r re d .

8 . 6 .  Examination and Assessment Procedures

In defending t h e i r  decis ion not to use p r o j ec t  work 

with C.S.E.  pu p i l s ,  near ly  one t h i r d  (32.6%) of the r e s 

pondents cast  some doubt on the place of the p r o j ec t  approach 

w i t h in  the e x i s t i n g  examinat ion framework.  Many of these  

respondents f e l t  th a t  i t  was unnecessary and unwise to 

i ncorpora te  p r o j ec t  work in to t h e i r  C.S.E.  teaching  

programme when i t  was not a formal  or compulsory par t  of  

the course.  Where p r o j ec t  work was incorporated as an
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option which could be entered f o r  moderation in the f i n a l  

C.S.E.  examinat ion,  a number of teachers expressed concern 

about the methods and c r i t e r i a  on which the assessments of  

p r o je c t  work were based. Some respondents also demonstr

ated a degree of scept icism about the r e l i a b i l i t y  and 

v a l i d i t y  of  p r o j e c t  work assessment on a na t iona l  sca le .  

This concern was f e l t  e s p e c ia l l y  by those teachers with  

some previous exper ience of the p r o j ec t  method (see Table 

8 . 1 . ) .  The fo l l ow i ng  statements,  given as reasons fo r  not 

using p r o je c t  work, i l l u s t r a t e  some of the doubts:

The i m p o s s i b i l i t y  of r e t a in in g  a t rue  meaning 
of a c e r t i f i c a t e  gained by the pupi l  compared with
other  pupi ls  l o c a l l y  or n a t i o n a l l y  __  The
f a l s i t y  ( to  my mind) of presuming th a t  an average 
pupi l  of  C.S.E.  grade 4 standard can i n i t i a t e ,  
cont inue and complete a p ro je c t  th a t  does not  
bear the stamp of the teacher  to g r e a te r  or
lesser  degree.  (118,  Physics)

D i f f i c u l t  to assess teacher  involvement f o r  exam
in a t io n  grading.  (221,  Biology)

Other respondents were anxious about the possible

advantages of p r o j ec t  work assessment f o r  pupi ls  from

resourcefu l  homes where parenta l  i n t e r e s t  may go beyond

the accepted l eve l  of  encouragement so th a t  the f i n a l

product may f a r  exceed th a t  which could j u s t i f i a b l y  be

l a b e l l e d  the pu p i l s '  own work:

Home background/support  can be a major f a c t o r  
in the q u a l i t y  of the product .

(074,  Chemistry)

Moreover,  i t  was recognised th a t  even in homes where 

parents did not a c t i v e l y  p a r t i c i p a t e  in the pu p i ls '  p ro j ec t  

work, the abundance of resources in the form of books,  

j o u r n a l s ,  f a mi ly  out ings,  hol idays e t c .  could g r e a t ly  

favour  the pupi ls  since such l i f e - s t y l e s  could equip them
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with a wealth of personal resources appropr ia te  to many 

aspects of p r o j e c t  work and, hence, improve t h e i r  chances 

of a f avourable  grade over those pupi ls  who had not been 

exposed to such enr iching exper iences.  As one teacher  

commented :

Pro jec t  work is de tr imenta l  to pupi ls  who lack 
home f a c i l i t i e s  and/or  i n t e r e s t ,  e s p e c i a l l y  
those whose f a m i l i e s  consider  books to be a 
waste of  t ime.  (019,  Biology)

The comments of other  teachers revealed ad d i t iona l  

problems r e l a t i n g  to the p r ac t ic e  of examinat ion en t ry .  

Because of the extensive use of mixed a b i l i t y  teaching in 

some schools and in an at tempt to delay decis ions about 

examinat ion e n t r i e s ,  the general  po l i cy  in some science 

departments was to se lec t  syl labuses f o r  G.C.E.  and C.S.E.  

which provided courses th a t  could be taught  simul taneously  

given the appropr ia te  ' d i l u t i o n '  in accordance with the 

standard of the class members. The prov is ion  of combined 

classes was seen as an incen t ive  f o r  C .S.E.  pupi ls  since 

those showing good progress could,  in the f i n a l  stages,  

be permi t ted to enter  the G.C.E.  L ikewise,  the combined 

classes enabled the C.S.E.  to be o f fe r ed  as a 'second- 

chance'  opt ion to those G.C.E.  pupi ls  f a i l i n g  to reach 

the requi red standard.  Whatever the reasons j u s t i f y i n g  

the operat ion of j o i n t  G .C .E . / C .S .E .  groups, i t  is c le a r  

t h a t  the amalgamation of sy l labuses,  each wi th d i f f e r e n t  

methods of assessment,  in to a form s u i t a b l e  f o r  admini 

s t r a t i o n  to pupi ls  of  wide a b i l i t y  range,  i n e v i t a b l y  

forced some teachers into abandoning any hope of implement

ing p r o j e c t  work as a te a c h in g / l e a r n in g  s t ra teg y  and as 

an assessment procedure.  The co ns t r a in ts  seemed
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e s p e c i a l l y  acute in Chemistry and Physics as shown in

Table 8 . 1 .  and h igh l igh ted  in the fo l lo w i ng  e x t r ac ts :

The C.S.E.  examination has only been fol lowed  
during the l a s t  two years.  An at tempt has been 
made to fo l low  a syl labus wi th a f a i r  proport ion  
of ma te r ia l  common to the Oxford 055 syl labus so 
t h a t  the f i n a l  decision concerning ent ry could 
be delayed u n t i l  the end of the four th  year .
This has meant tha t  i t  has been d i f f i c u l t  to 
i nvolve  p r o j ec t  work.

(089,  Chemistry)

Also,  candidates who are i n i t i a l l y  0 - l e v e l  pupi ls  
who do not r e a l l y  make the grade,  can e a s i l y  be 
t r a n s f e r r e d  to a C.S.E.  course i f  there  is no 
p r o j e c t  work. (247,  Chemistry)

. . .  there  is no need f o r  p r o je c t  work, l e t  alone 
t ime in which to do i t .  Besides t h i s ,  our 
students are not taught  in separate classes fo r  
C.S.E.  Both G.C.E.  and C.S.E.  candidates are 
taught  together  r i g h t  up u n t i l  the examinat ion.
This gives a l l  students a chance to take G.C.E.  
and our C.S.E.  candidates have a very f i rm  base 
from which to approach t h e i r  exam.

(084,  Physics)

The C.S.E.  entry  is drawn, at  present ,  from a 
s e l e c t i v e  intake (our f i r s t  no n-s e l e c t i v e  intake  
w i l l  take C.S.E.  in 1982) - so our major entry is 
f o r  G.C.E.  0 - l e v e l ,  and C.S.E.  is an ' e x t r a ' .  The 
f i n a l  decision to enter  C.S.E.  is taken too l a t e  
f o r  p r o j e c t  work to be undertaken.

(164,  Physics)

Thus, in the examinat ion contex t ,  p r o j e c t  work f o r  

some teachers seemed f raught  wi th d i f f i c u l t i e s  and from 

the comments and observat ions volunteered on t h i s  issue,  

i t  is c le a r  th a t  concern over parenta l  involvement ,  

doubts about assessment and the ex istence of the dual 

system of examining at  s ix te en -p lus  made a number of  

respondents r e j e c t  the method in favour  of other  s t r a te g ie s  

which they f e l t  would give a l l  pupi ls  a f a i r  chance in the 

examinat ion stakes.
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8 . 7 .  R e s o u r c e s  and F a c i l i t i e s

The q u a l i t y ,  quant i t y  and a v a i l a b i l i t y  of ce r t a in  

resources f o r  the purposes of  educat ion can be seen to 

r e f l e c t  (and,  on some occasions,  pre-empt)  both the 

f i n a n c i a l  and socia l  c l imates of the t ime.  As such, the  

resources issue has been a cont inua l  source of heated 

discussion w i t h in  the educat ional  establ ishment  at  

m i n i s t e r i a l ,  loca l  and neighbourhood l e v e l .  I t  would 

appear th a t  the provis ion of resources has been the cause 

of f r u s t r a t i o n ,  anger and despair  f o r  most teachers at  some 

point  in t h e i r  careers and, as expected,  many of those 

p a r t i c i p a t i n g  in th is  study r e a d i l y  volunteered t h e i r  views 

on t h i s  m at te r ,  genera l l y  and wi th re ference to t h e i r  use 

of p r o j ec t  work. C l e a r l y ,  f o r  some, the prov is ion of  

resources was a c r uc ia l  cons i dera t ion ,  determining the 

manner in which the p ro j ec t  method was (or  could be) 

at tempted,  i f  at  a l l .

In response to item 2,  Sect ion B of the ques t ionna i re ,  

almost one quar te r  (23.3%) of  the teachers commented on 

the lack of su i t a b le  resources and f a c i l i t i e s  f o r  p ro j ec t  

work w i t h in  t h e i r  departments,  and named t h i s  as an import 

ant f a c t o r  in t h e i r  decis ion not to implement the method 

(see Table 8 . 1 . ,  p . 402 ) .  This view was exempl i f i ed  in 

i tem 18, Sect ion C of the quest ionnai re  where 44.2% of  

them agreed th a t  'P r o je c t  work is too cost ly  in resources 

to be catered f o r  adequately by the standard school /  

c o l l e g e '  (see Chapter 6, Table 6 . 1 2 . ) .

Doubts about the adequacy of e x i s t i n g  resources were 

pronounced in those teachers with some personal experience
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of p r o j e c t  work (see Table 8 . 1 . ) ,  and weighed heavi ly  on 

the teachers of Biology,  as r e f l e c t e d  in the fo l lowing  

e x t r a c t  :

Some syl labuses having p r o je c t  work as an in te g ra l  
par t  can be very e f f e c t i v e  . . .  but these imply 
specia l  commitment in terms of s t a f f  and resources.
The apparent in t roduc t ion  of p r o j ec t  work in so many 
of the curr iculum subjects by examinat ion decree or  
choice,  with l i t t l e  considerat ion  of f a c i l i t i e s  e t c .  
leads to boredom, t ime-wast ing and achieves l i t t l e  
of educat ional  value.

(113,  Biology)

Problems of th is  kind were not conf ined to the teaching  

of Biology .  As might be expected,  teachers from other  

science d i s c i p l i n e s  made s i m i l a r  statements under l in ing  

the f r u s t r a t i o n s  encountered in t h e i r  at tempts to engage 

pupi ls  g a i n f u l l y  in p r o j ec t  work, and t h e i r  re luctance to 

use i t  now:

1 have considered,  s e r io u s ly ,  using i n t e r n a l l y
assessed pro j ec t  work __  and was keen to do so,
but had to abandon the idea due to shortage of  
apparatus fo r  sets of 25 students.

(085,  Physics)

Several  teachers def ined problems of working space

and the l im i t e d  a v a i l a b i l i t y  of a n c i l l a r y  assistance as

r e s t r i c t i v e ,  and responsible fo r  the waning enthusiasm

f o r  p r o j e c t  work by both s t a f f  and pupi ls :

We have had problems over working space
even though s t a f f / p u p i l s  keen at  s t a r t ,  condi t ions
soon took the edge o f f .

(194,  Physics)

I t  is my opinion th a t  the p r o j ec t  work in 
C.S.E.  is r e a l l y  a t e s t  of  school resources and 
t ime a v a i l a b l e  fo r  the s t a f f  . . .  We have only  
one lab .  t echn ic ian  f o r  e ig h t  labs,  and t h e r e 
fo re  are not able to run more than the minimum 
of p r a c t i c a l  work.

(002,  Chemistry)

A p r o j e c t  in Chemistry is only va luable  i f  i t  
involves i n d i v i d u a l l y  planned and performed 
experiments to t e s t  the students '  own hypotheses . . .  
we do not have the resources,  t ime or techn ica l  
assis tance needed. (100,  Chemistry)
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A dd i t i on a l  evidence in support of  these statements  

was obtained from the personal  in te rv iews  and school 

v i s i t s  c a r r i e d  out in the reg ion.  The serv ic ing  of as 

many as six  science l a b or a t o r i es  by one f u l l - t i m e  t e c h n i 

cian was a common occurrence,  and in one of the schools 

v i s i t e d ,  one lone p a r t - t i m e ,  untra ined l abora to ry  t e c h n i 

cian had to assume r e s p o n s i b i l i t y  f o r  the running of a l l  

six science l a b o r a t o r i e s .  S i m i l a r l y ,  in r e l a t i o n  to 

working space, science lessons were observed in i l l - e q u ip p e d  

temporary classrooms, and in one establ ishment  a class of  

twenty-p lus  C.S.E.  pupi ls  was accommodated in an e l e c t 

ronics l abora to ry  designed to hold twelve A - l e v e l  students.

Not only did the s c a r c i t y  of basic equipment and 

s u i t a b le  f a c i l i t i e s  a f f e c t  teachers '  views about p ro jec t  

work but the over-use of e x is t i n g  resources hampered 

progress to some extent  too.  As one Chemistry teacher  

expia in e d :

Some pro jec ts  involve apparatus being set  up and
l e f t  __  This means f in d i n g  a safe place to leave
the apparatus ( i f ,  indeed,  space can be found 
anywhere) and tak ing t h a t  apparatus out of general  
use which we cannot a f fo r d  to do.

(252,  Chemistry)

Thus, i t  would seem th a t  the a n x ie t i e s  and f r u s t r a t i o n s  

a r is i n g  out of the lack of resources and f a c i l i t i e s  were,  

in many cases,  wel l - founded .

To i n v e s t i g a te  these issues more thoroughly ,  i t  seemed 

important  to include in the research study an item which 

sought to gain an o v er a l l  p i c t u re  of the e x is t i n g  

condi t ions w i t h in  schools and co l leges a c t u a l l y  u t i l i s i n g  

the p r o je c t  approach. I tem 5,  Sect ion A of the quest ion

na i re  was designed wi th t h i s  in mind. Here,  the respondents 

were asked to ra te  four  s p e c i f i c  f a c i l i t i e s  in t h e i r  

schools or co l leges on a f o u r - p o i n t  scale ranging from
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e x c e l l e n t  to poor.  Secondly,  they were asked to ind ica te  

the a v a i l a b i l i t y  of each of these f a c i l i t i e s  to pupi ls  

engaged in p r o j ec t  work. A t h r e e - p o i n t  scale ( r e a d i l y  

a v a i l a b l e / l i m i t e d  a v a i l a b i l i t y / n o t  a v a i l a b l e )  was 

provided to as s is t  them in t h is  ta sk .  The r esu l ts  of both 

sets of ra t in gs  are summarized in Table 8 . 2 .

As shown in Table 8 . 2 . ,  the m a jo r i t y  of  respondents 

rated t h e i r  f a c i l i t i e s  as e i t h e r  good or adequate although 

at  l ea s t  twent y - th re e  teachers (14.4%) thought th a t  the 

f a c i l i t i e s  in t h e i r  schools and col leges  were poor.

The prov is ion of l a b or a t o r i es  was gene ra l l y  good 

although 52.5% of the teachers descr ibed t h e i r  a v a i l a b i l i t y  

to pupi ls  as ' l i m i t e d '  in th a t  pupi ls  were only permi t ted  

to use them by p r i o r  arrangement wi th the teaching s t a f f  

and labora to ry  te ch n ic i an s .  Such arrangements were of ten  

d i f f i c u l t  to make, but esse nt ia l  i f  e x is t i n g  heal th and 

sa fe ty  regu la t ions  were to be upheld.

L i b r a r y  f a c i l i t i e s  were ' adequate - to -good' and in the  

m aj o r i t y  (55.0%) of cases were r e a d i l y  a v a i l a b l e  to pup i ls .  

Two respondents did however claim t h a t  such f a c i l i t i e s  

were not a v a i l a b l e  to t h e i r  pupi ls  and t h i s  was obviously  

a d i s t u rb in g  fe a t u re  in an establ ishment  of secondary 

educat ion responsible  f o r  ex te rna l  examination work.

L i b ra ry  s t a f f i n g  appeared to be the main problem. In two 

of the schools v i s i t e d  as par t  of the in te rv iew  programme, 

l i b r a r y  prov is ion was so le l y  dependent on the goodwi l l  of  

the teaching s t a f f  in operat ing a vo lun tary  rota  system 

to man the l i b r a r y  and to keep i t  open and func t ion ing  

throughout the school week.
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Reprographie and au d io -v i su a l  f a c i l i t i e s  were adeq

uate but l a r g e ly  unava i l ab le  to pupi ls  except f o r  36.9% 

of the respondents who described the a v a i l a b i l i t y  of  the  

l a t t e r  as ' l i m i t e d '  in t h a t  by a system of advanced 

booking (mainly through au d io -v is u a l / r e s o u rc e  techn ic ians )  

videos,  f i lms  and tapes e t c .  might be loaned to pupi ls  fo r  

the purposes of personal  research.  This type of loan-  

system was not widespread and in some schools i t  was 

running f o r  an e x p e r i m e n t a l / t r i a l  per iod on ly .  In genera l ,  

any i n a c c e s s i b i l i t y  of  aud io -v i su a l  and reprographic  

f a c i l i t i e s  to pupi ls  was not seen as e s p e c i a l l y  problem

a t i c  in the teaching of science and/or  the operat ion of  

pr o j e c t  work. One in te rv iewee suggested th a t  teachers  

and pupi ls  could progress wel l  wi thout  'such gimmicks'

(330,  B i o l og y ) ,  a comment th a t  has i n t e r e s t i n g  im p l ic a t i o n s ,  

e s p e c i a l l y  consider ing the wealth of s c i e n t i f i c  resource  

m ate r ia l  produced by the educat ional  d iv is io ns  of  

organ isa t ions  such as the BBC, IBA, 101, U n i l eve r ,  BP etc^^^ 

Moreover,  i t  suggests t h a t  some science teachers are 

re ac t io n ar y  with regard to t h e i r  own pedogogy. Not yet  

f u l l y  r ece p t i ve  to the new technology,  they are in c l ined  

instead to remain wi th the more t r a d i t i o n a l  teaching aids  

and s t r a t e g i e s .

Accept ing the teachers '  d i f f e r e n t  perspect ives of the 

q u a l i t y  and a v a i l a b i l i t y  of  resource and f a c i l i t i e s  (and 

also the need fo r  them) i t  was, however,  i n t e r e s t i n g  to  

observe the condi t ions e x i s t i n g  in those schools and/  

col leges v i s i t e d  as par t  of  the in te r v ie w  programme in 

the East Midland region.  Of those v i s i t e d ,  over 60% of  

them appeared to be at  l e a s t  one l abora to ry  less than the

43 4



number judged by HM Inspec tora te  to be necessary f o r  the  

prov is ion  of p r a c t i c a l l y - b a s e d  courses^^^.  (The survey 

conducted by HM Inspectors ,  covering a 10% sample of  

maintained secondary schools in England, had prev iously  

revealed th a t  40% of them did not have adequate l aboratory  

p r o v i s i o n ( ^ ) .  I t  is important  to bear in mind though th a t  

t h i s  f i g u r e  was based on ad d i t io n a l  f a c to rs  which took 

account of the s ize  of the schools and other  circumstances  

operat ing t h e r e i n . )

In r e l a t i o n  to these f in d ings  and in support of the  

teachers '  personal  ra t ings  of resources and f a c i l i t i e s ,  

those respondents who did engage pupi ls  in some form of  

science p r o j e c t  work at  C .S.E.  l eve l  f r e q u e n t l y  claimed 

to do so in sp i te  of unfavourable cond i t ions .  The r e s u l t 

ant p ro jects  were of ten d i sappo in t ing ;  they lacked any 

su bs ta n t ia l  i n v e s t i g a t i v e ,  p r a c t i c a l  theme and tended 

instead to be (as discussed in Chapter 3, Sect ion 3 . 1 .  and 

Chapter 5, Sect ion 5 . 3 . 1 . )  ' a rehash (usu a l l y  poor) of  

t e x t  book m a t e r i a l '  (061,  Phys ics ) .

The m a j o r i t y  of respondents agreed th a t  good f a c i l i 

t i e s  and a wide v a r i e t y  of resources,  although not  

e s s e n t i a l ,  were va luable  aids to e f f e c t i v e  p r o j ec t  work 

in science.  In many establ ishments such aids were c l e a r l y  

inadequate to cope wi th the numbers of pupi ls  involved.

In a d d i t io n ,  the p r a c t i c a l  s la n t  - which was c o n t i n u a l l y  

stressed as a de s i rab le  element of  p r o j ec t  work - demanded 

equipment and apparatus on a scale th a t  was apparent ly  

inconceivable  in some school science departments due to  

both the i n i t i a l  f i n a n c i a l  ou t lay  and the problems a r is i n g  

out of storage and maintenance.  Furthermore,  i t  was
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suggested th a t  the condi t ions in schools and col leges  

would d e t e r i o r a t e  s t i l l  f u r t h e r  as a r e s u l t  of  vast  c u t 

backs in cash a 1 loca t ions^^^ . One member of s t a f f  

pred icted th a t  ' p r o j e c t  work w i l l  be the f i r s t  to s u f f e r '  

(033 ,  B io l ogy ) .  Other respondents made f requent  reference  

to resources in exp la in ing  the operat ion of very r e s t r i c 

ted forms of p r o j ec t  work. In some circumstances i t  seemed 

t h a t  only c e r t a in  types of p r o je c t  work could be r e a l i s t 

i c a l l y  at tempted,  i r r e s p e c t i v e  of the inherent  in te r e s t s  

and mot ivat ions of the pupi ls  and s t a f f  concerned.

A few teachers were more o p t i m i s t i c .  They did not 

accept t h a t  p r o j ec t  work in science necessi tated extensive  

and so ph is t i ca ted  resources.  Some o f fe red  suggestions fo r  

a l t e r n a t i v e  approaches to p r o j e c t  work which requi red only  

q u i t e  basic resources and f a c i l i t i e s  and yet  s t i l l  

r e t a in ed  the element of p r a c t i c a l  i n v e s t i g a t i o n .  For 

example,  in Biology,  i t  was suggested th a t  simple studies  

of seedl ings and insects could be devised by pupi ls  and 

t h a t  these,  al though not e l a b o ra te ,  could nonetheless tap 

the 'processes'  of  science such as the s k i l l s  of  observa

t i o n ,  exper imentat ion and p r e d i c t i o n .  Un fo r tun a te ly ,  

being reminiscent  of  the 'o ld  school '  biology course,  i t  

is quest ionable  j u s t  how much i n t e r e s t ,  i n t r i g u e  and 

re levance such in ve s t i g a t i o n s  would hold fo r  the average 

C.S.E.  candidate.  Never the less ,  the imp l ic a t i on  th a t  

p r o j e c t  work, in the l i f e  sciences e s p e c i a l l y ,  can be 

u t i l i s e d  success fu l ly  wi th l i t t l e  ext ra  cost in terms of  

money and resources is probably a r e a l i s t i c  one.

Perhaps, of more i n t e r e s t  to teachers and pupi ls  was 

the suggestion made by a teacher  of General Science:
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Pro jec t  work can be co s t ly  i f  the school is not 
prepared to make and mainta in outside contacts  
with people who work at  var ious p r o j ec t  topics  
in t h e i r  everyday work.

(021,  General Science)

Indeed,  tak ing science out of  the classroom in to  the 

' r e a l  world'  was seen not only as a means of overcoming 

p r o h i b i t i v e  costs but also as one of the best ways of  

making the study of science a l i v e  and meaningful .  This  

was acknowledged in the recent  H . M . l .  r epor t  on secondary 

educat ion where at  l ea s t  s ix teen schools were commended 

f o r  t h e i r  'major at tempts to enr ich the science teaching  

and enhance i t s  relevance to pupi ls  by re ference  to 

i n d u s t r i a l  processes and p r a c t i c e s ' ^ .

As a consequence of recommendations to apply science  

to the everyday l i f e  of p u p i l s ,  numerous at tempts have 

been made to incorporate  ac t i v e  environmental  education  

i n to  the curr iculum at  a l l  l eve ls  and to increase awareness 

on environmental  issues such as p o l l u t i o n ,  the energy c r i s i s  

and the socia l  imp l ica t ions  of the microchip.  For those  

associated wi th science educat ion,  t h i s  has involved v i s i t s  

to local  i n d u s t r i e s ,  l a b o r a t o r i e s ,  processing p l an ts ,  farms,  

museums, var ious ecologica l  ha b i t a ts  and the l i k e .  Such 

a c t i v i t i e s  are the sor t  f r e q u e n t l y  encouraged by some 

teachers f o r  pupi ls  engaged in p r o j ec t  work but o thers ,  

in c o n t r as t ,  are not convinced of t h e i r  worth and quest ion  

whether these excursions into the ' r e a l  wor ld '  are always 

as f r u i t f u l  and b e n e f i c i a l  as some would have us b e l i e v e .  

C l e a r l y ,  the r e c o l l e c t i o n s  of  s t a f f  and former pupi ls  

sometimes disc lose  a very d i f f e r e n t  p i c t u r e .  Long, 

exhaust ing i n d u s t r i a l  v i s i t s  accompanied by d u l l ,  h igh-  

l eve l  l e c tu r e s ,  unforeseen c losure of museum sect ions .
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ra in  on the marshland and dead b a t t e r i e s  in the por table  

meters are j u s t  some of the consequences of inadequate  

organisat ion  t h a t  can r a p i d l y  convert  a f i e l d  p r o j ec t  into  

a f r u s t r a t i n g ,  negat ive exper ience .

The teachers p a r t i c i p a t i n g  in the study recognised  

these d i f f i c u l t i e s  and many st ressed the need f o r  ca re fu l  

planning and preparat ion to ensure the optimum level  of  

success.  I t  was unfor tunate t h a t ,  given the ex is t i n g  

working condi t ions and the heavy teaching load placed on 

s t a f f ,  t h i s  was not always easy to f u l f i l .

One teacher  from an e s p e c i a l l y  t roubled school 

stressed the importance of another d i s tu rb ing  issue,  th a t  

of pupi l  d i s c i p l i n e .  He recounted how insolence,  ignorance,  

exci tement  and carelessness re su l ted  in pupi ls  becoming 

dangerously out of  hand when engaged on f i e l d  p r o j e c t s .

Such f r i g h t e n i n g  outcomes d r a s t i c a l l y  a l t e r e d  t h i s  teacher's 

percept ions of the value of  f i e l d  in v e s t ig a t io n s  and led 

u l t i m a t e l y  to t h e i r  disappearance from his science teaching  

programme.

Conversely,  several  respondents maintained th a t  these  

adverse outcomes could be l a r g e ly  e l imina ted by ensuring  

t h a t  the s p e c i f i c  ob jec t i ves  of p r o j ec t  work are c l e a r l y  

stated to the pupi ls  in advance so th a t  they are able to  

apprec ia te  the f u l l  purpose and relevance of i t .  However,  

the soundness of t h i s  argument s t i l l  has to be v e r i f i e d  

f o r  there  is wi thout  doubt a rea l  danger,  as one teacher  

pointed out ,  of  ' pup i l s  working to s a t i s f y  the teachers '  

i n s t r u c t io n s  r a t h er  than fo l low ing  a rea l  i n t e r e s t  l i n e '  

(019 ,  B io lo gy ) .  I t  does seem l i k e l y  though t h a t  by 

spec i fy ing  the aims and ob jec t i ve s  of p r o j ec t  work.
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ex t e rna l  resources could be p r o f i t a b l y  u t i l i s e d  in science,  

in a way of value to the average C.S.E.  p u p i l .

In discussion about the f e a s i b i l i t y  of p r o j ec t  work 

in the f i e l d ,  every one of the t h i r t y  teachers interv iewed  

commented on the problems of  school l o c a t i o n  and t r a n s 

p o r t .  Rarely were schools or col leges s i t ua t ed  near or 

wi th in  easy access of appropr ia te  educat ional  resources  

such as i n d u s t r i a l  processing p l an t s ,  ecologica l  hab i ta ts  

and museums. V i s i t s  to these places t h e r e fo re  of ten  

necessi tated  the o rgan isa t ion  of t ran spo r t  ( t h a t  i s ,  e i t h e r  

the use of the school v e h i c l e ,  publ ic  t r an spo r t  or h i r i n g  

f i rm s)  which was not i t s e l f  wi thout  problems. F i r s t l y ,  

although the m a j o r i t y  of teaching establ ishments possessed 

some form of t r an sp o r t  (a school mini -bus .  Land Rover or 

the l i k e )  only a l i m i t e d  number of s u i t ab ly  q u a l i f i e d  

s t a f f  was usual l y  permi t ted to d r ive  i t  due to s t r i c t  

insurance r e s t r i c t i o n s .  Secondly,  school vehic les  were 

f r e q u e n t l y  too small to accommodate a complete C.S.E.  

science class in a s ingle  journey .  As a consequence,  

classes p a r t i c i p a t i n g  in such excursions i n e v i t a b l y  had 

to be d iv ided in to  sma l le r ,  more manageable p a r t i e s .  Th is ,  

in t u rn ,  imposed ad d i t io n a l  problems with s t a f f  coverage 

f o r  classes and t i m e - t a b l i n g  manipulations which were known 

on occasions to cause i l l - f e e l i n g  among col leagues.

As an a l t e r n a t i v e ,  t r an sp o r t  could be hi red p r i v a t e l y  

but ,  in common with publ ic  t r a n s p o r t ,  t h i s  was seldom 

economical or convenient .  Fur ther  d i f f i c u l t i e s  were 

encountered wi th respect  to the f inancing of such expedi 

t i o n s .  Given the co ns t r a in ts  on expendi ture operat ing  

wi t h in  educat ion during the period of the enqu i ry ,  pupi ls
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were usual l y  requi red to pay the costs themselves.

However, many respondents f e l t  s t rongly  th a t  t h i s  was 

u n f a i r  on the less academic, less sc ien ce -o r i en ta te d  

pupi ls  and t h e i r  parents ,  and th e r e fo re  endeavoured to  

avoid i t .

Thus, having reviewed j u s t  some of the many problems 

and an x ie t i e s  associated wi th providing an adequate range 

of resources and f a c i l i t i e s  f o r  pupi ls  engaged in p r o j ec t  

work, i t  is perhaps easy to understand why teachers some

t imes ask ' i s  i t  r e a l l y  worth a l l  the t roub le ? '

S i m i l a r l y ,  i t  is not d i f f i c u l t  to see why some teachers

fe e l  in c l i ne d  to opt out of  p r o j ec t  exercises a l t o g e t h e r .

The q u a l i t y ,  qu an t i t y  and a v a i l a b i l i t y  of  resources , both 

wi t h in  the school and ou ts ide ,  are c l e a r l y  important  f a c t o rs  

i n f l ue nc i ng  the types of p ro jects  t h a t  can be r e a l i s t i c a l l y  

at tempted,  i f  at  a l l .

8 . 8 .  Pupi l  A t t i t u d e

The importance of pu p i l s '  a t t i t u d e s  towards p r o je c t  

work has been discussed f u l l y  in Chapter 5 in r e l a t i o n  to 

the a c q u i s i t io n  of s k i l l s  and the development of f avourable  

a t t i t u d e s  towards lea rn ing and science.  I t  is however 

he lp f u l  at  t h i s  po int  to examine the issue again,  emphas

is ing  b r i e f l y  the c h ie f  a n x ie t i e s  experienced by teachers  

concerned about the successful  implementat ion of the  

p r o j e c t  approach at  C .S.E.  l e v e l .

Of those teachers not using p r o j ec t  work at  the t ime  

of the enqu i ry ,  f o r t y - f i v e  (15.0%) c i ted  pupi l  a t t i t u d e
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as a main f a c t o r  in f luenc ing  t h e i r  decis ion not to employ 

the method (see Table 8 . 1 . ,  p. 402) .

Concern over pu p i ls '  a t t i t u d e  was f e l t  e s p e c ia l l y  by 

those teachers wi th some previous exper ience of the p r o j 

ect  approach. They commented on the 'd iscouraging lack 

of i n i t i a t i v e  shown by some of the pup i ls '  (365,  Chemistry)  

and the 'change in a t t i t u d e s  p a r t i c u l a r l y  in the pupi ls  - 

apathy,  lack of s e l f - d i s c i p l i n e ,  very l i t t l e  urgency or 

d r iv e '  (408,  General Sc ience ) .

Unfavourable pupi l  a t t i t u d e s  seemed e s p e c i a l l y  acute 

in General Science where the fo l lowing  comments were 

l a r g e ly  t y p i c a l  of  the views put forward by the respondents:

Most General Science candidates tend to be of  
lower a b i l i t y  and not able to work in the  
d i s c i p l i n e d  way requi red of p r o j ec t  work.

(156,  General Science)

1 fe e l  to use p ro jec ts  the pupi ls  must be w e l l -  
motivated and must possess the a b i l i t y  to work
on t h e i r  own to a c e r t a in  ex ten t  __  This would,
in my school ,  ru le  out most pup i ls .

(210,  General Science)

Lack of d r ive  and low leve ls  of mot ivat ion among pupi ls

were observed in other  areas too:

In my opin ion ,  a w e l l - m o t i v a te d ,  more able pupi l  
can gain much from the in d i v id ua l  p r o j ec t  work.
In my exper ience,  however, the 'average C.S.E.  
p u p i l '  does not of ten f i t  t h is  desc r ip t ion  in 
both respects .  (233,  Chemistry)

In my exper ience ,  pupi ls  put l i t t l e  thought or
e f f o r t  in to  p r o j ec t  work __  Pro jec t  work in
class is seen by pupi ls  as a ' r e s t  p e r i o d ' .
Pupi ls  themselves see l i t t l e  value in the of ten  
l arge numbers of p r o jec ts  they have to complete 
in the 5th year .  (055,  Chemistry)

1 would have p re fe r re d  t h e i r  p ro jects  to consist  
more of p r a c t i c a l  in v e s t ig a t io n  but the pupi ls  did 
not have the necessary d r iv e .

(186,  Biology)
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Pro jec t  work th a t  involves research of l i t e r a 
tu re  and synthesis of informat ion is beyond 
the c a p a b i l i t i e s  of poor ly -mot iva ted (not  
ne cessa r i l y  'average'  C.S.E.  candida tes ) .

(068,  Biology)

Even in Physics,  a subject  commonly a t t r a c t i n g  a

higher  propor t ion of more able pu p i ls ,  s i m i l a r  problems

were i d e n t i f i e d :

At C .S.E.  l e v e l ,  1 am doubt ful  of the gains which 
would be obtained by using p r o j ec t  work in view 
of the a t t i t u d e  of the average p u p i l .  1 f e e l  
t h a t  the disadvantages g r e a t l y  outweight  the  
advantages.  (050,  Physics)

At C .S.E.  l e v e l ,  teaching is the esse nt ia l  
i n g r e d ie n t .  'Ch i ldren  love to learn but hate to 
t h i n k ' .  P ro jec t  work, to be v a l i d ,  expects too 
much at  t h i s  l e v e l .  (268,  Physics)

Other d i f f i c u l t i e s  seemed rooted in the dual system

of examining at  16-plus and the 'poor r e l a t i o n '  image of

the C.S.E.  One teacher  summed up his own exper iences as

f 0 1 lows :

C.S.E.  is i n e v i t a b l y  regarded as second-rate and 
pupi ls  t ak ing  i t  tend to regard themselves as 
sub-standard.  The i r  f e e l i n g s  of r e j e c t i o n  and 
f r u s t r a t i o n  of ten shown themselves in d i s c i p l i n e  
problems. (327,  Biology,  in te r v ie w )

Thus, from the comments volunteered on the ques t ion

na i re  and during the in te rv iew  programme, i t  can be seen 

th a t  pupi l  a t t i t u d e  was a cause of some anxie ty  to those 

involved wi th C.S.E.  science teaching.  Many f e l t  th a t  

pu p i l s '  lack of s e l f - d i s c i p l i n e  and enthusiasm, combined 

in many cases wi th lower a b i l i t y ,  was a ser ious d e te r r e n t  

to the use of p r o je c t  work at  C.S.E.  l e v e l .  Some 

respondents acknowledged t h a t  in other  contexts ,  with  

highly  mot ivated,  more able pup i ls ,  p r o j ec t  work could be 

va luable  and e f f e c t i v e ,  but at  C.S.E.  level  they saw i t  

as a g e ne r a l l y  unproduct ive exercise  and f o r  t h i s  reason

4 4 2



decided not to implement i t .

8 . 9 .  Other Factors

A v a r i e t y  of  a l t e r n a t i v e  reasons were given in 

response to the ques t ionnai re  i tem asking teachers to  

consider  the main fa c to rs  guiding them in t h e i r  decis ion  

not to undertake p r o j ec t  work as par t  of t h e i r  C.S.E.  

teaching programme.

Several  respondents indica ted  th a t  they did not use 

the p r o j ec t  method because i t  was not t h e i r  departmental  

po l icy  to do so and in some cases i t  was suggested t h a t  

l i t t l e ,  i f  any, discussion about teaching s t r a t e g i e s  was 

engaged in between co l leagues.  As one Biology teacher  

exp 1 a i ned:

A lo t  of  the decis ions involved are not my 
responsib i l i ty  and, as y e t ,  have not been discussed 
with me. Some, i f  not most of the points ( i . e .  
those ra ised in the ques t ionna i re )  1 have never  
r e a l l y  considered.

(358,  Biology)  (Authors'  parentheses)

Other teachers expressed doubts about t h e i r  own

ex per t i s e  in the management of pupi l  p r o j ec t  work;

inexper ience made them r e l u c t a n t  to ta ck le  t h i s  type of

approach. Some also hinted at  the lack of support and

guidance given to s t a f f  in t h e i r  departments:

1 f in d  many of the quest ions d i f f i c u l t  to answer 
due to my r e l a t i v e  inexper ience in C.S.E.  t each 
ing in Science . . .  And due to the f a c t  th a t  the  
Head of Science had made c e r t a i n  decis ions regard 
ing s y l l a b i  in the f u t u r e .

(356,  Chemistry)

Pro jec t  work is r a r e l y  exp lo i ted  to i t s  f u l l  po t 
e n t i a l  l a r g e ly  due to the inadequacy of the s t a f f  
i nvo lved.  (267,  Biology)
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I f e e l  my personal  problems w i l l  a r i s e  from 
lack of v a r i e t y  of to p i c s ,  lack of resources due
to my own inexper ience __  Having taught  f o r  a
r e l a t i v e l y  short  period of t ime,  1 f in d  th a t  my 
t r a i n i n g  as a teacher  did not prepare me f o r  
teaching . . .  1 found 1 knew too l i t t l e  about  
examining boards,  d i f f e r e n t  courses and 1 am 
sure i t  would have been va luable  to have known.

(190,  Biology)

The s t a f f  concerned also fe e l  th a t  whi le  they  
have a deal of subject  spec ia l ism,  they need 
to develop d i f f e r e n t  techniques to apply them 
to a p ro ject -based course.

(211,  General Science)

Anx ie t i es  of t h i s  sor t  were not conf ined to the 'Non-

Users'  of p r o j e c t  work. Even among those teachers

a c t u a l l y  using the p r o j ec t  method, concern about t h e i r

own lack of exper ience and ex per t i se  was found to in f luence

t h e i r  choice of topics  and thereby r e s t r i c t  t h e i r  use of

p r o je c t  work (see Chapter 3, Sect ion 3 . 2 . ) .  Hence, on

t h i s  issue,  the teachers '  comments hold c le a r  imp l ica t ions

f o r  the p r e - se r v i c e  and i n -s e r v i c e  t r a i n i n g  of teachers

and t h e i r  secondment into f i e l d s  outside educat ion (see

Chapter 6, Sect ion 6 . 2 . 6 . ) .

In c o n t r a s t ,  there  were some respondents (notab ly  the

teachers of  Chemistry)  who maintained th a t  t h e i r  pupi ls

were a l ready undertaking several  long p ro jec ts  in other

C.S.E .  subjects and t h a t  to give them f u r t h e r  p r o je c t  work

was, in t h e i r  view, an unnecessary burden:

I t  seems th a t  in some subjects ( c e r t a i n l y  in th is  
school)  too much emphasis is placed on p r o j ec t  
work e .g .  in H istory  and R.E. They do several  
pro jec ts  over two years - enough is enough!

(229,  Chemistry)

Most pupi ls  have t h e i r  f i l l  of p r o j ec t  work in 
Humanit ies'  subjects .  (043,  Chemistry)

Very o f t e n ,  these pupi ls  of average or below average 
a b i l i t y  are faced with p r o j ec t  work from other  sub
j e c t s  making a t o t a l  work load fo r  t h e i r  courses at  
C.S.E.  well beyond t h e i r  rea l  c a p a b i l i t i e s .

(110,  Chemistry)
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Some respondents f e l t  th a t  fo rma l ly  organised,

p r a c t i c a l  sessions were a more appropr ia te  and e f f e c t i v e

teaching s t ra teg y  than p ro je c t  work and, in l i n e  with

arguments put forward in Sections 8 . 4 .  and 8 . 6 .  of th is

chapter ,  provided a more v a l i d  means of assessment:

My views however are th a t  more v a l i d  ways of  
assessing s p e c i f i c  c r i t e r i a  ( e . g .  drawing 
conclusions,  record ing,  observat ion)  can be used 
and, t h e r e f o r e ,  as f a r  as assessment is concerned,  
p r o je c t  work is unnecessary.  In order to d i r e c t  
a class in p r o j ec t  work, in my view, i t  would have 
to be so c lo se ly  s t ructured th a t  i t  may no longer  
be considered to be a p r o j e c t .

(198,  Biology)

Thus, from these f i n a l  comments, i t  is c le a r  th a t  

some teachers ,  through inexper ience combined wi th lack of  

departmental  support and i n i t a t i v e ,  f e l t  i l l - e q u i p p e d  to 

handle a p r o j e c t  approach w h i ls t  a re luc tance  to place  

excessive demands on pupi ls  alongside the a v a i l a b i l i t y  

of a l t e r n a t i v e  (and more f a m i l i a r )  t e a c h i n g / 1 earning  

s t ra te g ie s  convinced others of the inappropr iateness of  

the method f o r  the C.S.E.  pupi ls  involved in the study.

8 .1 0 .  Summary and Discussion

In reviewing teachers '  reasons f o r  not using p ro je c t  

work wi th C.S .E .  pup i l s ,  a m u l t i p l i c i t y  of  f a c t o rs  were 

i d e n t i f i e d .  Although a l l  of these fa c to rs  are important ,  

co n t r ib u t i n g  in whole or par t  to the teachers '  decision  

not to implement the p ro je c t  approach, i t  was by a l l  

accounts the culminat ion of several  unfavourable aspects 

th a t  made the adoption of p ro j ec t  work, or ( i n  some 60% 

of cases) i t s  co n t i nua t io n ,  an unappeal ing p rop os i t i on .
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For the respondents in th is  study,  managerial  and 

or ga n is a t i on a l  problems, a r i s i ng  out of d i f f e r e n t  pat terns  

of c u r r i c u l a r  o rga n is a t i on ,  formed the main body of the  

argument aga inst  the use of p ro j ec t  work at  C .S.E.  l e v e l ,  

and centred c h i e f l y  on the issues of class s ize  and 

composi t ion.

Although i n t u i t i v e l y  many experienced teachers would 

seem to accept th a t  small  classes must, by d e f i n i t i o n ,  be 

e d uc a t io na l l y  b e n e f i c i a l  and thereby d e s i r a b l e ,  the  

empi r ica l  research c a r r i e d  out in this area has produced 

s t a t i s t i c s  t h a t  are c o n f l i c t i n g  and assumptions th a t  are 

ge ner a l l y  confused (see Cul len 1979) .

A study by B u r s ta l l  (1968; 1979) of c l a s s - s i z e  e f f e c t s  

in primary French classes generated some i n t e r e s t i n g  d iscus

sion al though the conclusions of her work o f fe r e d :

. . .  no support to e i t h e r  view ( i . e .  t h a t  of  some 
e a r l i e r  researchers tending to favour  l a rg e r  
c lasses ,  and th a t  of teachers favour ing smal ler  
ones):  no evidence was found to suggest th a t  
l ev e ls  of achievement in French, whether rated  
by the Inspectors or measured by the o b je c t i v e  
t e s t s ,  va r ied  as a funct ion of c l a s s - s i z e .  (11 )

S im i la r  repor ts  have been made in other  subject  areas by

Pidgeon (1 9 7 3 ) ,  and Ryan and Green f ie ld  (1975)  and although

the general  f i n d in g  recorded above is not u n t y p i c a l ,  points

have emerged to suggest th a t  c la s s - s i z e  as an educat ional

issue may be considerably  more complex than a s ingle

c a l c u l a t i o n  of the s t a f f - p u p i l  r a t i o .  For example,

evidence on pupi l  p a r t i c i p a t i o n  in classes of  varying s i zes ,

presented by B u r s ta l l  ( 1 968 ) ,  i nd ica tes  t h a t  smal ler

classes are advantageous in the sense th a t  they provide

more o p p o r t u n i t i e s  to p r ac t is e  o r a l l y  and t h a t  the less

able pupi ls  are more l i k e l y  to play an a c t i v e  par t  in t h i s .
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In a d d i t io n ,  there is a suggestion from a study by Summers 

and Wolfe (1977) th a t  i t  is only low a b i l i t y  pupi ls  who 

b e n e f i t  much from being in small  c lasses.

Ex t r ap o la t ion  of these f in d ings  to the present  study 

might then be taken to suggest t h a t  small classes encour

age lower a b i l i t y  pupi ls  to become more p r a c t i c a l l y  

involved and to p a r t i c i p a t e  more a c t i v e l y  in discussions  

around p r o je c t  to p ic s .  I t  should however be stressed th a t  

in the study by B ur s t a l l  c i t ed  e a r l i e r ,  the heightened  

l ev e l s  of  involvement and p a r t i c i p a t i o n  observed in pupi ls  

in smal ler  classes were not r e f l e c t e d  in higher  l eve ls  of  

achievement.  I t  fo l lows th e r e fo re  th a t  i f  one uses educa

t i o n a l  achievement as an i n d ic a t o r  of  success, then small  

classes are not necessar i l y  successful ,  but i f  other  

elements (such as co -opera t ion ,  communication, conf idence)  

are to be included among the aims and o b je c t i v e s ,  then by 

these c r i t e r i a  small classes may wel l  be d e s i r a b le .

The imp l ic a t i on  th a t  small classes may be b e n e f i c i a l  

was also made by H.M. Inspectora te  in a discussion docu

ment on mixed a b i l i t y  work in comprehensive schools 

(H.M.S.O.  1978) .  Although i t  was acknowledged th a t  small  

classes were not always poss ib le ,  the case f o r  the forma

t i o n  of small  working groups w i th in  a l a rg er  class was put 

as fo l lows:

Perhaps the most promising method was th a t  which 
provided fo r  small group working.  This could 
a l low fo r  pupi ls  being at  d i f f e r e n t  stages of  
development and f o r  the good i n t e l l e c t u a l  and 
socia l  e f f e c t s  of group i n t e r a c t i o n ;  foremost  
amongst these was the increased opportuni ty  fo r  
language development.  (12)

Fur ther  i n d i r e c t  support fo r  small  classes was provided  

by H.M. Inspectorate  in the repor t  on secondary education
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c i te d  e a r l i e r .  With special  re ference to the teaching

of science,  l arge classes were i d e n t i f i e d  as a serious

problem, but given the dec l in ing  economic out look fo r

educat ion at  the t ime of the survey,  small  classes were

also in some respects regarded as an u n j u s t i f i a b l e  luxury.

The fo l lo w i ng  e x t r a c t  expla ins the po s i t io n :

That the re  should be any science classes of over  
30 f o r  fo ur th  and f i f t h  year pupi ls  is a source 
of concern.  I t  is d i f f i c u l t  to teach,  to organise  
and to control  p r a c t i c a l  work e f f e c t i v e l y  with  
classes of t h i s  s ize  and quest ions of sa fe ty  are 
more l i k e l y  to a r i s e .  In c o n t r a s t ,  classes of  
fewer than 13 pupi ls  can be uneconomical and l e a d / . o \  
to ex travagant  use of teacher  and l abora to ry  t ime '  .

The issue of class size is th e r e fo r e  both complex and

ambivalent ,  and c l e a r l y  any f u r t h e r  in ve s t i g a t i o n s  in

t h i s  area demand a research s t ra tegy  beyond the scope of

t h i s  cur ren t  enqui ry .  Hence, t h i s  in v e s t i g a t i o n  serves

not to dismiss or r e - a s s e r t  any claims a l ready made on

t h i s  top ic  but instead to examine more c r i t i c a l l y  the

major d i f f i c u l t i e s  confront ing teachers in t h e i r  attempts

to engage large numbers of pupi ls  in a worthwhi le  form

of science.

In the present  study,  large classes presented problems 

of a m at e r ia l  nature ( e . g .  the prov is ion of adequate 

accommodation, f a c i l i t i e s  and resources)  and of an 

educat ional  kind ( e . g .  the prov is ion of appropr ia te  leve ls  

of guidance and su per v i s io n ) .  However, w h i l s t  acknowledg

ing these d i f f i c u l t i e s ,  the r es u l ts  of e a r l i e r  studies  

would seem to suggest a strong case f o r  the format ion of  

small  working groups w i t h in  large c lasses .  Moreover,  

under such ci rcumstances,  i t  seems l i k e l y  th a t  the  

i n t ro du c t io n  of a p r o j ec t  approach to l e a r n in g ,  incorpor

at ing  a wide v a r i e t y  of separate study to p i c s ,  ra th er
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than generat ing problems, might a c t u a l l y  help to 

a l l e v i a t e  them.

On the quest ion of class composi t ion,  f u r t h e r  

important  points emerged concerning the organ isa t ion  

and management of science lessons.  From the comments 

and observat ions of the respondents,  i t  became apparent  

th a t  f o r  var ious reasons ( e . g .  the h i s t o r i c a l  development  

of the school ,  the experiences of the s t a f f ,  the a v a i l i -  

b i l i t y  of  key resources)  pupi ls  of  d i f f e r e n t  a b i l i t i e s  

and dest ined f o r  d i f f e r e n t  na t iona l  examinat ions were 

f r eq u e n t l y  taught  together  in the same c lass .  Combined 

classes of t h i s  sort  were a constant  source of  anxie ty  

f o r  many teachers in th a t  the pupi ls  concerned were 

i n d i v i d u a l s ,  progressing at  d i f f e r e n t  speeds, pursuing 

d i f f e r e n t  goals and requ i r ing  d i f f e r e n t  sets of  resources

Various teaching s t ra te g ie s  were adopted to cope with  

these d i v e r s i t i e s .  In some cases, the lessons favoured  

the G.C.E.  populat ion w h i l s t  others catered p r i m a r i l y  fo r  

C.S.E.  candidates with the more able pupi ls  rece iv ing  

ex t ra  t u i t i o n .  A l t e r n a t i v e l y ,  much of the pedagogy and 

content  choice settled, as Davies ( i n  Davies and Cave 

1977) has observed,  fo r  convenience on the mass in the 

middle wi th the upper and lower a b i l i t y  l ev e ls  seen as 

'harassing problems' ,  and i t  seemed t h a t  even in a mixed 

a b i l i t y  s i t u a t i o n ,  whole-class teaching tended to pe rs is t  

I t  was an approach th a t  was f a m i l i a r ,  easy to organise  

and one in which many teachers f e l t  c o n f id en t .  I t  did 

not e l i m i n a t e  the problems of mixed a b i l i t y  grouping but  

i t  did help teachers to cope.

Concerning teachers '  a b i l i t y  to handle combined 

c lasses,  C a u l f i e l d  ( i n  Davies and Cave 1977) has stressed
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th a t  the biggest  problem fac ing teachers in the mixed 

a b i l i t y  s i t u a t i o n  is the lack of a n c i l l a r y  support .  

Commenting on the subt le  changes in methodology required  

in mixed a b i l i t y  t eaching,  he argues th a t  va luable  hours 

of teacher  t ime are taken up on rou t ine  tasks - such as 

the reproduct ion of mate r ia ls  and the f i l i n g  of work-cards  

- which could instead be ca r r i ed  out by competent  

a n c i l l a r y  s t a f f .  C l e a r l y ,  i f  c l e r i c a l  assis tance of  

t h i s  kind were a v a i l a b l e ,  then more te ac h er - t i m e  could be 

spent on the preparat ion of an appropr ia te  range of  

m at e r i a ls  to cover the needs of pupi ls  of  varying  

a b i l i t i e s .

The importance of a n c i l l a r y  assis tance is also acknow

ledged in the H . M . I .  discussion document on mixed a b i l i t y  

t eaching c i t e d  e a r l i e r  in t h i s  se c t ion .  In t h i s  document,  

i t  is emphasised th a t  with mixed a b i l i t y  groups, a n c i l l a r y  

s t a f f  are even more necessary than wi th those organised by 

a b i l i t y .  Furthermore,  w h i l s t  accept ing t h a t  the teacher  

is the c r u c ia l  f a c t o r  in determining the success of any 

form of grouping,  i t  is argued t h a t  wi th good resources  

and f a c i l i t i e s ,  and wi th classes t h a t  are not too l a rge ,  

many of the disadvantages of mixed a b i l i t y  classes are 

avo idable .

Thus, on the issue of class composi t ion,  i t  seems 

l i k e l y  t h a t  many of the problems conf ron t ing  teachers  

could be a l l e v i a t e d  i f  ad d i t io n a l  s t a f f  were a v a i l a b l e  

to undertake the rou t ine  c l e r i c a l  tasks which accompany 

the development of new/revised teaching s t r a t e g i e s .  

C l e a r l y ,  wi thout  such assis tance ,  many teachers fe e l  

unable to int roduce new approaches l i k e  p r o j e c t  work
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because they have i n s u f f i c i e n t  t ime to work out new 

schemes and to bu i ld  up sets of resources.  Hence, the  

t r a d i t i o n a l ,  and w e l l - t r i e d , p r a c t i c e s  tend to remain 

despi te  t h e i r  inappropr ia teness.  Indeed,  in th is  

enqu iry ,  many of the respondents acknowledged th a t  such 

pr ac t ices  are of ten de t r imenta l  to pu p i l s '  progress in 

science.

As wel l  as the managerial  and o r ga n is a t i on a l  

d i f f i c u l t i e s  a r is i n g  out of v a r i a t i o n s  in class s ize and 

composi t ion,  other  f a c to rs  emerged as i n f l u e n t i a l  in 

teachers '  decis ion not to use p r o j e c t  work wi th C.S.E.  

p u p i l s .  A number of respondents f e l t  const ra ined by 

the e x i s t i n g  syl labus requirements and assessment proce

dures.  Some f e l t  th a t  the subject  content  was not s u i t ab le  

f o r  a p r o j e c t  approach w h i l s t  others maintained tha t  

p r o j e c t  work f a i l e d  to equip pupi ls  wi th the exper t i s e  

necessary to gain a good grade in the f i n a l  examinat ions.

In t h i s  con tex t ,  i t  was agreed t h a t  syl labuses and exam

in a t io n s ,  through the Mode 111 f a c i l i t y ,  could be made 

more r e le v a n t  but again lack of t ime and support prevented  

teachers from developing such courses.  As a consequence,  

the p r o j e c t  approach tended to be re je c te d  in favour  of  

more t r a d i t i o n a l  s t ra te g ie s  which were seemingly more 

compatible wi th the e x is t i n g  examination syl labuses and 

assessment procedures.

Among the other  f ac to rs  to emerge from t h i s  enqui ry ,  

pupi l  a b i l i t y  and a t t i t u d e  received considerable  a t t e n t 

ion.  Some respondents regarded the p r o j e c t  approach as 

beyond the scope of average C.S.E.  pupi ls  who, i t  was 

argued,  had d i f f i c u l t y  organis ing work, th ink ing  problems
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through and developing a sound l i n e  of reasoning.  In 

a d d i t io n ,  i t  was suggested th a t  many of the pupi ls  lacked 

the mot ivat ion  and t e n a c i t y  necessary to susta in a p r o j 

ec t .  Hence, teaching s t ra te g ie s  th a t  were more 

s t ructured were ge nera l l y  p r e f e r r e d .  Again,  t h is  was an 

unfor tunate  outcome since several  e a r l i e r  studies have 

demonstrated increased leve ls  of understanding and 

improved a t t i t u d e s  towards l earn ing among pupi ls  engaged 

in p r o je c t  work (see Chapter 5, Sect ion 5 . 6 . ) .

The q u a l i t y ,  quan t i t y  and a v a i l a b i l i t y  of  resources 

and f a c i l i t i e s  were also named as important  f ac to rs  

i n f lu en c in g  teachers '  decisions about the use of p ro j ec t  

work. Although there  were some who argued th a t  a weal th  

of resources and f a c i l i t i e s  was not an e s se n t i a l  ingred

ien t  of good p r o je c t  work, many were adamant th a t  the 

resources and f a c i l i t i e s  in t h e i r  schools were inadequate  

f o r  a p r o j e c t - t y p e  approach. Others commented on the 

d i f f i c u l t y  of using the resources and f a c i l i t i e s  th a t  

ex is ted  outside school .  F inanc ia l  co ns t ra in t s  as wel l  as 

the problems of pupi l  supervision and t r an sp o r t  were j u s t  

some of the troublesome aspects of p r o j e c t  work under

taken o f f  the school premises.

Pupi l  character ist i cs ,  examinat ion arrangements and 

school condi t ions  were not the only problems confront ing  

s t a f f .  From t h e i r  comments, i t  was ev ident  th a t  some 

t eachers ,  through inexper ience combined wi th lack of  

departmental  support ,  f e l t  i l l - e q u i p p e d  to handle a 

p r o j e c t  approach, w h i l s t  an x i e t i e s  about p lac ing excessive  

demands on C.S.E.  candidates caused others to stay wi th  

the more t r a d i t i o n a l  (and more f a m i l i a r )  science teaching  

s t r a t e g i e s .
452



Having reviewed the main reasons f o r  not using a 

p r o j e c t  approach wi th C.S.E.  pu p i l s ,  and considered in 

some d e t a i l  the major cons t ra in ts  on the operat ion of  

p r o j e c t  work in C.S.E.  science,  i t  would however be 

wrong to conclude th a t  t eachers '  a t t i t u d e s  toward the 

p r o j e c t  s t ra teg y  were i n e v i t a b l y  and i r r e v e r s i b l y  negat ive .  

In f a c t ,  in the f i n a l  an a ly s is ,  the opposi te would seem to 

be t r u e  wi th the m a j or i t y  of  respondents in d i c a t i n g  t h a t  a 

p r o j e c t  approach could,  under c e r t a i n  ci rcumstances,  be a 

va luab le  and e f f e c t i v e  t e a c h in g / l e a r n in g  s t r a te g y .  These 

more p o s i t i v e  aspects of p r o j ec t  work are discussed in the 

l a s t  chapter  where the ideas,  knowledge and ex per t i se  of  

the teachers p a r t i c i p a t i n g  in t h is  study are drawn together  

in an at tempt  to formulate  a c l e a r  statement  of the con

d i t i o n s  under which p r o j ec t  work may success fu l ly  

imp 1emented.

NOTES

1. For data on teachers '  past exper ience of p r o j ec t  work,  

see Appendix IX.

2.  To i l l u s t r a t e  the d i f f e r e n t i a t i o n  th a t  in some cases 

e x i s t s ,  one of the schools v i s i t e d  during the in te rv iew  

programme claimed not only to implement d i f f e r e n t  science  

subjects and syl labuses but also to use d i f f e r e n t  

Examination Boards according to the a b i l i t y  r a t i n g  of the  

pupi ls  concerned. The 0 - l e v e l  Chemistry set fol lowed a 

N u f f i e l d  sy l l abus ,  the C.S.E.  set fo l lowed the E.M.R.E.B.  

M a t e r i a l s  Science sy l l abus ,  and those C.S.E.  pupi ls  who
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showed some promise were entered f o r  the Oxford t r a d i t 

ional  0 - l e v e l  examinat ion (433 Chemist ry ) .  This ,  i t  was 

suggested,  enabled any in c o r r e c t l y  ' s e t t e d '  pupi ls  to be 

more e a s i l y  switched to an a l t e r n a t i v e  examinat ion scheme 

at a l a t e r  date .  I t  would seem t h a t  such d isc r im ina t i on  

not only a f f e c t s  the s ize  and composit ion of classes but 

a lso ,  perhaps more impor tan t ly ,  a f f e c t s  the pup i ls '  s e l f -  

concept,  t h e i r  f e e l i n g s  about the science subject  being 

studied and, consequent ly,  t h e i r  a t t i t u d e  toward work.

3. I t  could be argued th a t  d i s c i p l i n e  problems (whether  

acknowledged openly or not)  cannot be so e a s i l y  dismissed 

since many teachers may be r e l u c t a n t  to admit th a t  they 

do not have complete control  over t h e i r  c lasses.  Hence, 

i t  is recognised th a t  d i s c i p l i n e  problems may be under

reported here.

4.  These views were set out in e a r ly  documents r e l a t i n g  

to the C .S .E . ;  see Secondary School Examinations Counci l :  

Examinations B u l l e t i n  No.1,  The C e r t i f i c a t e  of Secondary 

Educat ion , H .M.S.O. ,  1963.

5.  The home issue is taken up in var ious contexts  

throughout t h i s  study; the reader  is r e f e r r e d  to Chapter  

4 (Sect ion 4 . 3 . 1 . )  and Chapter 5 (Sect ion 5 . 8 . ) .

6.  These include p u b l i c a t i o n s ,  f i l m s ,  resource packages,  

a v a i l a b l e  f r e e  or on l o a n / h i r e  to schools and col leges on 

re q u e s t .

7. See Aspects of secondary educt ion in England: A 

Survey by H.M. Inspectors of Schools, H .M.S.O. ,  December 

1979, Chapter 8,  para.  1 4 . 2 6 . ,  p . 202.

8.  Op.c i t . .  Chapter 8, para.  6 . 2 . ,  pp. 174 - 175.
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9.  See 'Spending per head on educa t iona l  equipment,  

m a t e r ia ls  and books in local  educat ion a u t h o r i t i e s  in 

England and Wales ' ,  Times Educat ional  Supplement,

23 January,  1981.

10. Op.c i t .  Chapter 8,  para .  3 . 6 . ,  p. 171.

11. See 'Time to mend the nets:  a commentary on the  

outcomes of  c l a s s - s i z e  research '  by C la re  B u r s t a l l ,

Trends in Educat ion, Autumn 1 9 7 9 ( 3 ) .

12. See Mixed A b i l i t y  Work in Comprehensive Schools ,

H . M . I .  Ser ies :  Mat ters f o r  D iscuss ion ,  No. 6 . ,  H .M.S .O. ,  

1978,  p . 138.

13. Op.c i t . .  Chapter 8,  para .  8 . 7 . ,  p. 182.
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9 . 1 ,  The f i n d i n g s :  An O v e r v i e w

The progression from examinat ions ca te r ing  p r im a r i l y  

f o r  the mino r i ty  of scholars dest ined f o r  the u n i v e r s i t i e s  

and profess ional  bodies to a system serving the much 

l a r g e r  propor t ion of ' average'  pupi ls  was a lengthy,  drawn 

out process.  Indeed,  the in t ro du c t io n  in 1965 of the  

C.S.E.  wi th i t s  provis ion f o r  a l t e r n a t i v e  modes of exam

in a t io n  was by a l l  accounts a long-awai ted ex c i t i n g  

i n n o v a t i o n .

By placing the r e s p o n s i b i l i t y  f o r  curr iculum develop

ment in the hands of the teachers and emphasising the 

importance of ' e f f e c t i v e  teacher  c o n t r o l '  of  the examina

t i o n s ,  i t  was an t ic i p a t e d  th a t  the C.S .E .  would encourage 

teachers to consider more c r i t i c a l l y  the content of  t h e i r  

courses,  t h e i r  teaching s t r a te g ie s  and t h e i r  assessment 

procedures,  and lead u l t i m a t e l y  to su bs ta n t ia l  improvements 

in course design and examining techniques.

The emergence of the C.S.E.  coincided with a move away 

from the t r a d i t i o n a l  emphasis on the 'products '  of l earning  

to more ob je c t i v e  statements of the 'processes'  of learning  

and the s k i l l s  expected of p u p i ls ,  and i t  was in response 

to these developments th a t  the p r o j e c t  approach grew in 

p o p u la r i t y  and expanded across a l l  areas of the school 

curr icu lum.

With the r a i s i ng  of the schoo l - l eav ing  age to s ix teen ,  

the support f o r  p r o j ec t  work increased s t i l l  f u r t h e r  as the  

need to develop courses and assessment methods s u i t ab le  fo r  

the increasing numbers of non-academic pupi ls  staying on at  

school became apparent .  The st rength of  p r o j ec t  work lay in
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in the b e l i e f  th a t  i t  could tap those in te r e s t s  and s k i l l s  

which under more t r a d i t i o n a l / a c a d e m i c  methods might escape 

d e te c t i o n .  Hence, f o r  the less-academica l ly  motivated  

p u p i ls ,  i t  was seen as a much f a i r e r  means of assessing 

t h e i r  rea l  c a p a b i l i t i e s .

The p r o je c t  approach was not however wi thout  i t s  

c r i t i c s  and over the years t h a t  fo l lowed serious doubts 

were ra ised about i t s  value as a te a c h in g / l e a rn in g  s t r a t 

egy and i t s  worth as a method of assessment. The current  

enquiry sought to examine the v a l i d i t y  of  some of these  

c r i t i c i s m s  by studying the nature and management of pupi l  

pr o j ec t  work in the four  main C.S.E.  science subjects ,  and 

explor ing in some depth teachers '  own views on i t s  

e f f e c t i v e n e s s .

Three types of p r o j ec t  work were i d e n t i f i e d :  the

r e p o r t - t y p e  in which pupi ls  were required to w r i t e  a rep

o r t  based on informat ion c o l l e c te d  from books and journals  

e t c . ,  the d iscovery - type where pupi ls  attempted to solve a 

problem using the r es u l t s  of t h e i r  own exper imentat ion ,  

and the combinat ion- type in which pupi ls  answered a quest 

ion by means of  in format ion gathered from books and data  

c o l le c te d  from simple in v e s t i g a t i o n s .

The discovery approach - al though of ten regarded as 

highly  de s i r ab le  in a l lowing pupi ls  to p r ac t is e  ' r e a l '  

science - was not ge ne ra l l y  u t i l i s e d  at  C.S.E.  l e v e l .

Many respondents argued t h a t  inexper ience and lack of  

a b i l i t y  on the par t  of  the pupi ls  and the d i f f i c u l t y  of  

providing adequate resources and f a c i l i t i e s  f o r  such a 

p r a c t i c a l l y - b a s e d  approach made t h i s  type of p r o j ec t  work 

extremely d i f f i c u l t  to implement succe ss fu l l y .  Others
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pointed to examination syl labuses b u i l t  around t r a d i t i o n a l  

t eaching methods as a f a c t o r  i n h i b i t i n g  the use of the  

discovery approach. The ' r e p o r t i n g '  and 'combinat ion'  

pro j ec ts  were found to be the ones most f r eq u e n t l y  employed 

at  C.S.E.  l eve l  al though from the teachers '  comments i t  was 

c l e a r  t h a t  p ro jects  so def ined of ten emerged as exercises  

in p lag i a r i sm ,  wi th the emphasis on neat presentat ion  

r a t h e r  than understanding.  Most respondents were harshly  

c r i t i c a l  of  t h i s  outcome although a few teachers commented 

t h a t  'dedicated copying'  was p r e f e r ab l e  to classroom rowdi 

ness and th a t  as a form of class c o n t r o l ,  t h i s  type of  

p r o j e c t  approach worked w e l l .  Moreover,  many pupi ls  

( e s p e c i a l l y  the g i r l s )  a c t u a l l y  seemed to enjoy i t .

Although personal choice of p ro je c t  topics  by pupi ls  

was ge ner a l l y  recognised as an important  mot ivat ing f e a t 

ure of p r o j ec t  work, freedom of choice was of ten r e s t r i c t e d  

because of the s ize of  the examinat ion sy l l abuses,  the  

weight  of  mate r ia l  t h a t  had to be covered to ensure success

in the f i n a l  examinat ion,  and the d i f f i c u l t y  of providing

adequate resources to ca t e r  fo r  in d i v i d ua l  i n t e r e s t s .  To 

overcome these problems, some teachers asked pupi ls  to 

s e le c t  t h e i r  topics  from a general  l i s t  compiled by the  

t ea ch er .  This method was seen as the best way of  enabl ing

pupi ls  to choose those aspects of the course of most i n t e r e s t

to them w h i l s t  s t i l l  ensuring coverage of important  sect ions  

of the syl labus and a v a i l a b i l i t y  of  resources.  However,  

regardless of the acknowledged value of personal  choice,  

most topics  f o r  p r o j ec t  work were, in p r a c t i c e ,  assigned 

by the teacher  and were intended to cover s p e c i f i c  sub

sect ions of the examinat ion sy l l abus .  The assignment of
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topics  in t h i s  way not only guided pup i ls '  progress 

through the course,  i t  also to some extent  eased the  

work- load on teachers.

Pupi l  p r o j e c t  work was organised mostly on an i n d i v i 

dual basis wi th pupi ls  working and w r i t in g  up independent ly .  

This arrangement was usual l y  p re fe r red  as i t  al lowed  

i n d i v id u a l  pu p i l s '  progress to be fo l lowed .  Group pro jects  

were sometimes undertaken to overcome shortages of equipment  

but many respondents did not favour  t h i s  type of organ isa t ion  

as i t  was not always easy to moni tor in d i v i d ua l  c o n t r ib u 

t i o n s .  The 'passenger'  in the group was sometimes d i f f i c u l t  

to i d e n t i f y  e s p e c ia l l y  when classes were l arge and groups 

were working on a v a r i e t y  of to p ic s .

The amount of  guidance and supervision given to pupi ls  

engaged in p r o je c t  work was a cause of concern due to the  

d i f f i c u l t i e s  of s tandard iz ing  these aspects f o r  the  

purposes of assessment.  I t  was recognised t h a t  i f  the  

pupi l  was to b e n e f i t  from the p r o j ec t  approach, a ca re fu l  

balance was needed between an a t t i t u d e  of ' l a i s s e z - f a i r e '  

and one of t o t a l  monopoly by the teacher .  Pupi ls  who 

were u n f a m i l i a r  wi th the p r o j ec t  approach of ten lacked 

conf idence in t h e i r  a b i l i t y  to work independent ly and 

tended to panic when faced with t h i s  degree of r e s p o n s i b i l i t y  

Hence, i t  was f e l t  t h a t  teachers needed to supervise t h e i r  

work,  to ensure an appropr ia te  l eve l  of  support wi thout  

i n te rven ing  too e a r ly  or too o f te n .

Helping to break down some of  the t r a d i t i o n a l  subject  

boundaries and al lowing pupi ls  the oppor tuni ty  to exper ience  

science in a r e l ev an t  context  was a much valued f e a tu re  of  

c e r t a i n  aspects of  p r o j e c t  work. In f a c t ,  making science
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more r e l ev an t  to the ' r e a l  l i f e '  of the pupi ls  was 

probably one of i t s  best s e l l i n g  po in t s .  I t  was th e r e fo re  

su rp r is in g  th a t  p ro jects  undertaken out of  school ,  at  home, 

in the local  community and countryside were not more 

popular  in t h i s  enqui ry .  The d i f f i c u l t y  of  assessment 

as wel l  as concern about home cond i t ions ,  personal  ci rcum

stances and pupi l  mot ivat ion made many teachers anxious 

about the value of p ro jec ts  undertaken out of  school .  Of 

those p ro jects  th a t  were undertaken outside school ,  many 

were the r e p o r t in g - t y p e  since i t  was f e l t  t h a t  to implement  

r ep o r t in g  exercises during school t ime was wasteful  of  

school resources.  Such a c t i v i t i e s  could,  i t  was argued,  

be more u s e f u l l y  included as par t  of  the normal homework 

a 1 l o c a t i o n .

Genera l l y ,  i t  was f e l t  th a t  pupi ls  spent less t ime  

than they should on p r o j e c t  work in C.S.E.  science.  The 

reasons why t h i s  should be so were confused although  

unfavourable pupi l  a t t i t u d e s  ( i n  some cases,  the r e s u l t  

of inadequate planning on the par t  of  the teacher )  and 

lack of coherent induct ion programmes were seen as 

co n t r ib u to ry  f a c t o r s .

I t  was recognised t h a t  more able pupi ls  in a class  

tended to work f a s t e r  than the less able who, through 

i n a b i l i t y  compounded by a lack of understanding and 

c l e a r  guidance in the p r e l i m i n ar y  stages,  of ten  found 

themselves lo s t  in the open-endedness of the p r o j ec t  

approach.  A l l  too of ten (and the observat ion data lends 

some support to t h i s )  p r o j e c t  work f o r  these pupi ls  emerged 

as a nega t ive ,  f r u s t r a t i n g  exper ience to be r e a d i l y  

abandoned.
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A range of s k i l l s  and a t t i t u d e s  was associated wi th  

pupi l  p r o j e c t  work but ,  by and l a rg e ,  i t  was agreed t h a t  

the p r o j e c t  method - al though of ten useful  - was not usual l y  

e s s e n t i a l  to the ac q u i s i t io n  of these s k i l l s  and a t t i t u d e s .

The s o c i o - a t t i t u d i n a l  aspects of the p r o j e c t  method 

a t t r a c t e d  most a t t e n t i o n .  P ro jec t  work as a means of  

increas ing p u p i ls '  i n t e r e s t  in science,  improving a t t i t u d e s  

towards l e a rn in g ,  promoting se l f - c on f i de nc e  ( e s p e c i a l l y  in 

g i r l s )  and encouraging co-operat ion and communication 

between pupi ls  and teachers was acknowledged in a l l  four  

of the C.S.E.  science subjects studied and was subs tant ia ted  

to some ex ten t  by the observat ional  study.  Some respondents 

thought th a t  such improvements in a t t i t u d e  and socia l  

behaviour occurred only in the more able pupi ls  but there  

were others who commented on the progress made in t h i s  

respect  by those of below average a b i l i t y .

Teachers'  views on the ro le  of p r o j ec t  work in the  

a c q u i s i t i o n  of cogn i t i ve  s k i l l s  were d iv id ed .  With r e p o r t 

ing p r o j e c t s ,  at tempts to discourage p lag ia r ism f r eq u e n t l y  

passed unheeded so th a t  i t  was of ten hard to assess the cog

n i t i v e  l e v e l ,  e s p e c i a l l y  in pupi ls  who found i t  d i f f i c u l t  to 

a r t i c u l a t e  t h e i r  thoughts in w r i t t e n  re po r t s .  I t  was agreed 

t h a t  p ro jects  involv ing  an element of p r a c t i c a l  i n v e s t i 

gat ion could be va luable  in g iv ing pupi ls  p r a c t i c e  in the  

handl ing and i n t e r p r e t a t i o n  of  data although a number of  

respondents f e l t  th a t  to acquire the s k i l l s  of  deduct ion,  

pupi ls  needed more pa ins tak ing ,  stepwise guidance from 

t h e i r  teachers .

The p r o j e c t  approach was not found to be he lp f u l  f o r  

the l earn ing of f ac ts  but i t  was acknowledged th a t  when
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topics  were r e l ev an t  and i n t e r e s t i n g  to p u p i ls ,  p r o j ec t  

work could help them to grasp t h e o r e t i c a l  concepts and 

bu i ld  up a s tore of s c i e n t i f i c  f ac ts  to be r e c a l l e d  when 

needed.

P ro jec t  work demanded a good deal of  planning and 

preparat ion on the par t  of  the teachers to ensure t h a t  pup

i l s  became f u l l y  involved in i t .  When pro jects  were made 

appropr ia te  to the c a p a b i l i t i e s ,  in t e r e s t s  and needs of  

p u p i ls ,  and were supported by appropr ia te  l eve ls  of guidance 

and superv is ion ,  they could,  i t  was argued, provide a worth

whi le  t r a i n i n g  in the s c i e n t i f i c  s k i l l s  of  enqu i ry ,  e x p e r i 

mentat ion,  a n a l y s i s ,  abs t rac t ion  and i n t e r p r e t a t i o n .  Many 

f e l t  th a t  only when pupi ls  have been given the chance to  

const ruct  hypotheses,  t e s t  them, and put t h e i r  r esu l ts  

i n to  p r ac t i c e  can they reasonably be expected to acquire  

these high l eve l  cogn i t i ve  s k i l l s .  I f  p r o j ec t  work provides  

pupi ls  wi th these o p p o r tu n i t i e s ,  then i t  has va lue .

There was a p r e v a i l i n g  scept icism about the ro le  of  

p r o j ec t  work in the a c q u i s i t io n  of o rg an is a t i o na l  and mana

g e r i a l  s k i l l s .  S k i l l  in the planning and organ isa t ion  of  

s c i e n t i f i c  in ve s t i g a t i o n s  was associated mainly wi th non

repor t  type p r o j ec t  approaches w h i l s t  teachers implement

ing repo r t ing  p ro jec ts  tended to be much less conf ident  

about pu p i l s '  a b i l i t y  in t h i s  respect .

L i t t l e  emphasis was placed on the ro le  of  p r o j ec t  work 

in the a c q u i s i t io n  of p r a c t i c a l / m a n i p u l a t i v e  s k i l l s  even 

though the importance of g iv ing pupi ls  the chance to involve  

themselves in p r a c t i c a l ,  s c i e n t i f i c  in v e s t i g a t i o n s  was 

stressed t ime and t ime again.  By way of ex p la na t ion ,  i t
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i t  was suggested th a t  al though p r a c t i c a l  s k i l l s  could be 

developed through pr o j ec t  work, these s k i l l s  could be 

acquired more e f f e c t i v e l y  through s t ruc tured  p r a c t i c a l  

sessions in which,  wi th the aid of we l l -designed sequences 

of i n s t r u c t i o n ,  pupi ls  were taken through the stages 

necessary to gain exper ience and ex pe r t i s e  in the p r a c t i c a l  

s k i l l s  of  sc ience.

Evidence of the importance of p r o je c t  work in inc reas 

ing pupi ls  ‘ leve ls  of l i t e r a c y  was c o n f l i c t i n g .  Some 

teachers be l ieved th a t  by c a l l i n g  on pupi ls  to use resources  

other  than the teacher  and req u i r i ng  them to r e f e r  to 

l i b r a r y  sources fo r  in format ion ,  p r o je c t  work led to an 

improvement in p u p i ls '  a b i l i t y  to read and w r i t e .  Other  

respondents f e l t  s t rongly  t h a t  the p r o j e c t  approach favoured  

the more l i t e r a t e  pupi ls  and th a t  c e r t a i n  pupi ls  were handi 

capped by t h e i r  l i t e r a c y  so th a t  p lag iar ism was the  

i n e v i t a b l e  outcome.

Many teachers were c r i t i c a l  of the apparent emphasis 

on the neat p resentat ion of m ate r ia l  in the assessment of  

p r o j e c t  work al though there  were some who argued th a t  f o r  

c e r t a in  pupi ls  neat presentat ion was an important  and worthy 

achievement,  an in d ic a t i o n  of success f o r  those who by more 

t r a d i t i o n a l  science teaching s t r a te g ie s  might never achieve  

i t .

What can be achieved through the p r o j ec t  approach 

c l e a r l y  depends on the type of p r o j e c t  work t h a t  is under

taken,  the nature of guidance given in the e a r ly  stages,  

the l eve l  of  supervis ion p ro f fe red  during i t s  course,  and 

the amount of t ime spent f i n a l l y  drawing toge ther  ideas,  

f i l l i n g  gaps in knowledge, c l a r i f y i n g  points and h ig h l i g h t in g
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important  concepts and p r i n c i p l e s .  This was recognised  

by a l arge number of the teachers p a r t i c i p a t i n g  in the  

study,  who saw the ac qu i s i t io n  of s k i l l s  and the develop

ment of  f avourable  a t t i t u d e s  as dependent to a large  

ex ten t  on the c l e a r  d e f i n i t i o n ,  e a r l y  on, of  the main aims 

and ob jec t i ves  of p r o j ec t  work, adequate planning and prep

a r a t i o n ,  good organisat ion  and management, and appropr ia te  

l ev e l s  of guidance and supervis ion .  Several  respondents 

r e g r e t te d  t h a t  they were not always able to ensure th a t  

a l l  these requirements were met al though many worked hard,  

desp i te  the co ns t ra in ts  of  t ime,  resources,  f a c i l i t i e s ,  

s t a f f / p u p i l  r a t i o s ,  to provide an adequate working env i ron 

ment f o r  pupi ls  engaged in p r o j ec t  work.

I t  was acknowledged th a t  the b e ne f i t s  to be gained 

from p r o j e c t  work va r ied  wi th respect  to pupi l  a b i l i t y .

The m a j o r i t y  of  teachers agreed th a t  pupi ls  of  above-  

average a b i l i t y  gained most from p r o je c t  work, i r r e s p e c t i v e  

of  the type of p r o j ec t  approach being implemented. Pupi ls  

of lower a b i l i t y  found i t  d i f f i c u l t  to organise t h e i r  work,  

and were slower achieving r e s u l t s .  The r e l a t i o n s h i p  between 

pupi l  a b i l i t y  and e f f e c t i v e  p r o j ec t  work was however com

p l i c a t e d  by the important  f a c t o r  of  m o t iv a t io n .  Above- 

average pupi ls  were rated as ' d e f i n i t e l y  e n t h u s i a s t i c '  in 

t h e i r  approach to p r o j ec t  work al though i n e v i t a b l y  there  

were some minor except ions.  Several  a d d i t io n a l  f a c to rs  

were be l i eved to in f luence  pup i ls '  a t t i t u d e .  Good teach er /  

pupi l  r e l a t i o n s  were seen as important  in promoting pupi l  

enjoyment w h i l s t  sound classroom p r a c t i c e  ( e . g .  punc tua l 

i t y ,  consistency ,  a t t e n t i o n  to d e t a i l )  as wel l  as pleasant  

working condi t ions ( e . g .  l i g h t ,  spacious wel l -equipped  

t eaching rooms) were thought to contr ibute in par t  to an
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improvement in pup i ls '  a t t i t u d e  toward p ro je c t  work as a 

t e a c h in g / l e a r n in g  s t ra te g y .

Data from the observation study suggested th a t  pro

j e c t  work was tackled d i f f e r e n t l y  by pupi ls  of varying  

a b i l i t y .  More able pupi ls  appeared to work more cont inu 

ously wi th good p u p i l / p u p i l  and p u p i l / t e a c h e r  exchanges on 

a l l  aspects of the p r o j ec t  approach: f a c t s ,  p r in c ip le s  

a p p l i c a t i o n s ,  hypotheses,  procedures.  They also displayed  

more conf idence in the w r i t in g - u p  elements of p r o j ec t  work.  

Less able pup i ls ,  on the other  hand, worked at  a much 

slower pace, with longer pauses between a c t i v i t i e s .  Con

versa t ion  among these pupi ls  was concerned mainly with  

'doing things r i g h t '  and gaining reassurance.  In a l l  the 

pr o j e c t  lessons observed, p r a c t i c a l  work was seen to occupy 

only a small proport ion of the t o t a l  c la ss - t ime  although  

from the data a v a i l a b l e  i t  was c le a r  th a t  p r a c t i c a l  a c t i v i t y  

among the less able pupi ls  tended to be a rout ine  fo l low ing  

of in s t r uc t i on s  ra th er  than a process of d iscovery.  In 

conclusion,  i t  was agreed t h a t  pupi ls  d i f f e r i n g  in a b i l i t y  

and a t t i t u d e  requ i re  d i f f e r i n g  l ev e l s  of guidance and 

superv is ion ,  and d i f f e r i n g  degrees of  support in the form 

of reassurance and encouragement.  When these fac to rs  are 

c a r e f u l l y  t a i l o r e d  to s u i t  the needs of the pu p i ls ,  the  

p r o j e c t  approach can wi thout  doubt be a va luable  and 

e f f e c t i v e  te ac h in g / l e a rn in g  s t r a t e g y .

An analys is  of teacher  c h a r a c t e r i s t i c s  revealed th a t  

a t t i t u d e s  and b e l i e f s  about p r o je c t  work and teachers '  use 

of i t  in C.S.E.  science teaching programmes stemmed not
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from c h a r a c t e r i s t i c s  such as age, sex, q u a l i f i c a t i o n s ,  

t r a i n i n g  and experience but were based on teachers '  

percept ions of the usefulness and success of  p ro je c t  work 

in a v a r i e t y  of contexts^^^ Several  important  considerat ions

caused teachers to r e j e c t  the p r o je c t  method or accept i t

as a worthwhi le  teaching s t ra tegy  and assessment procedure.

Managerial  issues a r is in g  out of  d i f f e r e n t  pat terns

of c u r r i c u l a r  organisat ion formed the main body of the 

argument against  the use of p r o j ec t  work in C.S.E.  science.  

In t h i s  con tex t ,  class s ize  was an important  considerat ion  

since l arge classes not only heightened anx ie ty  about the  

f i n a n c i a l  burden of p ro j ec t  work, they also gave r i s e  to 

doubts about the l eve ls  of guidance and supervision given 

to p u p i l s ,  and t h e i r  control  and d i s c i p l i n e  in the p ro jec t  

s i t u a t i o n .  Other an x ie t i e s  focussed on class composi t ion.  

Mixed a b i l i t y  groups posed specia l  problems because the 

pupi ls  in them progressed at  d i f f e r e n t  r a t e s ,  were dest ined  

f o r  d i f f e r e n t  na t iona l  examinat ions and as a consequence 

requ i red  d i f f e r e n t  sets of resources.  A l l  of  these  

problems were compounded by the widespread un ders ta f f ing  

of science departments,  the d i s j o i n t e d  t i m e - t a b l i n g  

arrangements and the inadequate l abora to ry  accommodation.

The sy l labus and examination were also seen as serious  

c o ns t ra in ts  on the operat ion of p r o j ec t  work. Some 

respondents (e s p e c i a l l y  the teachers of C.S .E .  Physics)  

f e l t  t h a t  t h e i r  syl labuses were not compat ible with a 

p r o j e c t  approach.  The r i g i d i t y  of the courses and t h e i r  

r e l i a n c e  on formal  teaching methods and t r a d i t i o n a l  assess

ment procedures were not ,  i t  was argued, conducive to a 

p r o j e c t - t y p e  s t ra te g y .  Moreover,  the s ize of the ex is t in g
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syl labuses and the depth of mate r ia l  t h a t  had to be 

covered during the course caused many teachers to r e j e c t  

the p r o j e c t  method in favour  of more 'economic'  teaching  

s t r a t e g i e s .  Where p r o j ec t  work was incorporated as an 

opt ion f o r  moderation in the f i n a l  examinat ion,  there  was 

concern about the methods and c r i t e r i a  on which the assess

ments were based. I t  was c l e a r  t h a t  the d i f f i c u l t y  of  

s tand ar d iz in g  p ro jec t  work, of  c o n t r o l l i n g  the degree of  

paren ta l  involvement and of ensuring f a i r  l eve ls  of  

guidance and supervision from the te ac h er ,  led to doubts 

about the usefulness of p r o j ec t  assessments and made a 

number of teachers choose other  s t r a t e g i e s  which they f e l t  

would give a l l  pupi ls a b e t t e r  and more equal chance in 

the examinat ion stakes.

For over one t h i r d  of the respondents the decision  

not to implement a p r o j ec t  approach was also inf luenced  

by the a b i l i t y  level  of  the p u p i ls .  Many of these teachers  

f e l t  t h a t  p r o j e c t  work was beyond the scope of average 

C.S.E.  pupi ls  who, i t  was claimed,  requ i red more 

s t ru c tu re d  teaching methods. There was some uneasiness 

about the a b i l i t y  of these pupi ls  to handle the open- 

ehdedness of  p r o j e c ts ,  and the need f o r  d i r e c t i o n  and c l a r i t y  

in C .S .E .  teaching was stressed wi th the r e s u l t  th a t  more 

t r a d i t i o n a l  approaches were ge ne ra l l y  p r e f e r r e d .

The q u a l i t y ,  quant i t y  and a v a i l a b i l i t y  of  key resources 

and f a c i l i t i e s  were also important  cons iderat ions  i n f l u e n c 

ing the manner in which p r o je c t  work could be undertaken,  

i f  at  a l l .  Of those teachers not using p r o j e c t  work, over  

40% agreed t h a t  i t  was too co s t ly  in resources to be catered  

f o r  adequately by the standard school or c o l l e g e .  Good

4 6 8



f a c i l i t i e s  and a wide range of resources,  al though not  

e s s e n t i a l ,  were regarded as va luable  aids to e f f e c t i v e  

p r o j e c t  work, and on t h is  issue shortages of  equipment,  

accommodation and techn ica l  assistance emerged as major  

gr ievances .  Taking p ro jects  out in to  the community was 

put forward as one means of overcoming these shortages but 

t h i s  was not wi thout  i t s  problems; t r a n s p o r t ,  insurance,  

t i m e - t a b l i n g  and s t a f f / p u p i l  r a t io s  were j u s t  some of the 

many d i f f i c u l t i e s  at tending such ventures.

Some teachers,  t r a in e d  in accordance wi th the more 

co nvent iona l ,  sub jec t -cent red  approaches ( p a r t i c u l a r l y  those 

of the grammar school t r a d i t i o n )  were p l a i n l y  scep t ica l  of  

the claims made fo r  p r o j ec t  work but o thers ,  w h i l s t  ack

nowledging i t s  usefulness,  f e l t  i l l - e q u i p p e d  to handle a 

p r o j e c t  approach in science whether i t  involved the 

product ion of p ro jec t  mate r ia ls  and worksheets,  the  

management of p r a c t i c a l / i n v e s t i g a t i v e  work in the f i e l d  

or the supervision of p r o j ec t  d iscussions,  drawing 

toge ther  pu p i l s '  quer ies ,  comments and ideas.  Moreover,  

i t  seemed t h a t  lack of f a m i l i a r i t y  wi th the procedures of  

the Examination Boards, combined wi th f e e l i n g s  of i s o l a t i o n  

among co l leagues,  increased anx ie ty  in t h i s  area .

Hence, i t  can be seen th a t  in summarizing the main 

f in d in g s  to emerge from t h i s  study,  both p o s i t i v e  and 

negat ive  aspects of p r o j ec t  work have been i d e n t i f i e d .

The next  sect ion considers some of these aspects more c l o s e l y ,  

discusses the imp l icat ions of the research f in d ings  fo r  

the recent  developments in science educat ion and youth 

t r a i n i n g ,  and attempts to formulate  a c l e a r  idea of where
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p r o j e c t  work succeeds and how i t  may be improved fo r  pupi ls  

of average a b i l i t y .

9 . 2 .  Impl i ca t ions

When viewed as a whole, i t  would appear th a t  the 

negat ive  aspects of p r o j ec t  work i d e n t i f i e d  in th is  study 

r e f l e c t  not on the p r o j ec t  approach as a te ac h in g / l e a rn in g  

s t ra te g y  but focus instead on managerial  and o rgan isa t iona l  

d i f f i c u l t i e s  with the school and examinat ion system. When 

these issues are set as ide ,  s u f f i c i e n t  p o s i t i v e  featu res  

emerge from the research to provide a strong case fo r  the 

i nc lu s i on  of p ro j ec t  work in the school science schemes of  

the e i g h t i e s ,  over and above the more t r a d i t i o n a l  approaches 

i nvo l v i ng  expo s i t io n ,  demonstrat ion and assigned p r a c t ic a l  

e x e r c i s es .  The fo l lowing fea tu res  are considered es p e c ia l l y  

important  and in l in e  wi th today 's  perspect ives of science  

educa t ion ,  i t s  aims, ob jec t i ves  and f u t u r e  d i r e c t i o n s .

1. P ro jec t  work t h a t  requi res  pupi ls  to formulate  
problems, devise i n v e s t i g a t i o n s  and evaluate  
r e s u l t s ,  enables them to exper ience f i r s t - h a n d  
the s p i r i t  of i n q u i r y .  I t  gives pupi ls  a measure 
of personal r e s p o n s i b i l i t y  f o r  t h e i r  own learning  
and i n s t i l l s  in them a system o f  th i nk ing  and 
l earn ing th a t  w i l l  be of long-term value in a 
r a p i d l y  changing world.

I t  is now genera l l y  accepted t h a t  f a c ts  which are 

awarded importance today may be l a r g e l y  redundant in the  

world of tomorrow, and f o r  t h i s  reason much of the l i t e r a 

tu re  focussing on the aims of educat ion concerns i t s e l f  not 

with the 'products '  of l earn ing ( i . e .  the knowledge to be 

acqui red by the pup i l )  but r a th e r  the 'processes'  ( i . e .
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the means through which and by which the pupi l  l e a rn s . )

In other  words, there  is strong support f o r  the idea 

t h a t  pupi ls  should be taught  how to learn so th a t  at  a fu tu r e  

date they may be able to apply t h e i r  ' l e a r n in g  s k i l l s '  in 

a v a r i e t y  of contexts ,  outside school .

In 1979, in the secondary school survey c i te d  e a r l i e r .

Her Ma jes ty 's  Inspectora te  found science teaching in many 

schools to be less than s a t i s f a c t o r y ,  the major c r i t i c i s m s  

being the pre-occupat ion of some teachers wi th ex terna l  

examinat ions,  the widespread use of d i d a c t i c  teaching  

methods and the f a i l u r e  of schools as a whole to encourage 

i n d i v i d u a l  i n i t i a t i v e  and a s p i r i t  of  i n q u i r y .  In the  

r e p o r t ,  the a b i l i t y  to use the s k i l l s  and processes of  

science:  observat ion,  seeking and exp l a i n in g  pa t te rns ,

p r a c t i c a l  s k i l l s ,  and the a b i l i t y  to apply p rev ious ly -  

learned g e n er a l i z a t io ns  to new s i t u a t i o n s  were a l l  awarded 

importance.

Two years l a t e r ,  the Government in i t s  document 'The 

School Curr iculum'  (H.M.S.O.  1981) acknowledged the need to 

develop in pupi ls  ' l i v e l y ,  enqui r ing minds' and the a b i l i t y  

to quest ion and argue r a t i o n a l l y  and apply themselves to  

t a sk s ,  whi le  'The P r a c t ic a l  Curr iculum'  produced by the  

Schools Counci l  (1981)  emphasised a t t i t u d e s  such as c u r i o s i t y ,  

enthusiasm, r e s p o n s i b i l i t y  and s e l f - d i s c i p l i n e .  A subsequent  

b u l l e t i n  on ' In fo rmat ion  S k i l l s  in the Secondary Curr iculum'  

(Schools Counci l  1981) argued fo r  the reward of pup i ls '  

mastery in learn ing s k i l l s  r a t h er  than the ' s h o r t - c i r c u i t e d  

l ea rn ing  of  the answers' and expressed continued concern over  

schools'  lack of success in teaching pupi ls  how to l ea rn .
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More r e c e n t l y ,  the discussion document on 'Science  

in Primary Schools'  produced by the Science Committee of  

the Inspectora te  (H.M.S.O.  1983) has stressed the import 

ance of developing,  e a r l y  on, the a b i l i t y  to th ink  and 

work s c i e n t i f i c a l l y :  observing,  ex p l a in in g ,  seeking 

pat te rns  and applying them, and of generat ing a s p i r i t  of  

i n qu i r y  around p r a c t i c a l  work.

On t h i s  theme, Sutton (1981)  in an a r t i c l e  on p r a c t 

i c a l  work in science has argued t h a t  ' p r a c t i c a l  work is

not enough __  doing does not always lead to understanding'

Noting teachers '  anxie ty  over the q u a l i t y  of  th ink ing  th a t  

accompanies t r a d i t i o n a l  p r a c t i c a l  work, Sutton focussed 

a t t e n t i o n  on the ro le  of language in learn ing science and 

emphasised the need f o r  pupi ls  to be a c t i v e l y  involved in 

the ' t h i n k i n g '  aspects of t h e i r  p r a c t i c a l  work through

discussions ,  reading and w r i t i n g ,  suggesting i t  is through
[ o ' )

these channels th a t  pupi ls  learn how to learn .

The s p i r i t  of inqu i ry  and the a c q u i s i t io n  of l e a r n 

ing s k i l l s  is also i m p l i c i t  in the operat ion of the 

mandatory th i r teen -week  o f f - t h e - j o b  sect ion of education  

and t r a i n i n g  w i th in  the Government's new Youth Tra in ing  

Scheme. Within th is  sect ion of the scheme, core areas of  

study include number, communication, manual d e x t e r i t y ,  

problem-solv ing and p lanning,  and computer l i t e r a c y /  

i n format ion technology.  The approach adopted to cover  

these areas has, in many cases,  incorporated independent,  

resource-based lea rn ing .  Indeed,  a major aim of the 

Scheme is th a t  the t r a in e e s  should learn s k i l l s  which w i l l  

be of  use in a broad range of occupations and be able to  

apply t h e i r  learn ing to other  areas.
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Thus, i f  schoo l - leavers  are to be able to adapt  

success fu l l y  to l i f e  outside school ,  i t  would seem v i t a l  

to equip them with the s k i l l s  and a t t i t u d e s  necessary to  

go on lea rn ing beyond the period of fo rmal ,  compulsory 

educat ion.  C l e a r l y ,  i f  pupi ls  are to be prepared fo r  l i f e ,  

they must be taught  how to study independent ly ,  how to 

t h in k  about problems and t a c k le  them, and how to pursue 

tasks in a systemat ic ,  d i s c i p l i n e d  way. I t  fo l lows then 

t h a t  fo r  those who view educat ion in these wide-reaching  

terms,  the p r o j ec t  approach may have much to o f f e r .  By 

r e q u i r i n g  pupi ls  to assume a measure of personal respons

i b i l i t y  f o r  t h e i r  own le a rn in g ,  a l lowing them to become 

a c t i v e l y  involved in the o rgan isa t ion  of t h e i r  learning  

and enabl ing them to gain exper ience and p r ac t ic e  in the 

s k i l l s  of  i n q u i r y ,  p r o j ec t  work may i n s t i l l  in them a 

system of th ink ing  and learn ing th a t  w i l l  be a va luable ,  

long- term asset  in an ever-changing world.

2. P ro jec t  work helps to break down t r a d i t i o n a l  
subject  boundaries and in so doing goes some 
way towards providing a broader base f o r  the 
study of science.

In the pub l i ca t io n  'The School Curr iculum'  (c i t e d  

e a r l i e r )  the Government ou t l in ed  recommendations fo r  a 

broad curr icu lum,  and c a l l e d  on schools to plan t h e i r
O '

curr iculum as a whole and not simply as /col  l e c t i o n  of  

separate sub jec ts .  A s i m i l a r  theme ran through the Schools 

Counci l  advisory document 'The P r a c t ic a l  Curr iculum'  which 

proposed th a t  pupi ls  should rece ive  a broad and la r ge ly  

common curr iculum up to the age of f i f t e e n ,  and advised 

t h a t  schools should include a l l  forms of knowledge in t h e i r  

p u p i l s '  educat ional  exper ience ,  the aim being to promote
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f l e x i b i l i t y  of  a t t i t u d e s  and a b i l i t y  to learn s u f f i c i e n t  

to cope wi th fu tu r e  changes in technology and careers .

Focussing on the operat ion of the Youth Tra in ing  

Scheme, a more recent  re por t  e n t i t l e d  ' Implementing the  

14 - 18 curr iculum:  new approaches'  produced by the 

B r i s t o l -b a se d  Youth Education Service (Brockington et  a l . 

1983) has recommended a t im et ab le  f o r  14 - 18 year olds 

t h a t  includes a systematic network of  t u t o r i a l s ,  smal l -  

group teaching and p r o j e c t  work th a t  cuts across the usual  

subject  boundaries,  w h i l s t  the Secondary Science 

Curriculum Review (1983,  p . 14 - 15) in i t s  paper 'Science  

Education 11 - 16' has stressed the need f o r  more 

exper imentat ion with new ways of teaching t h a t  erode 

convent ional  b a r r i e r s  and forge l inks  with other  sect ions  

of the school t im e t a b le .

Hence, given these recommendations, i t  would seem 

t h a t  i f  the p r o j ec t  approach can be used to encompass 

d i f f e r e n t  parts of the school curr icu lum,  to al low d i f f e r 

ent  subjects to be l inked in a ' t o t a l '  learn ing s e t t i n g  

and, in t h i s  way, lessen the compartmental nature of  

science teaching ,  i t  has much to cont r ib u te  to science  

courses of the f u t u r e .

3. P ro jec t  work which al lows pupi ls  to exper ience  
the s o c i a l ,  economic and appl ied aspects of  
science helps make the study of science more 
i n t e r e s t i n g  and r e l ev an t  to the l i v es  of the  
pupi I s .

The not ion th a t  science teaching should go beyond the 

l ea rn ing  of f ac ts  and laws discovered centur ies  before  

and should instead br ing pupi ls  in touch with the s o c i a l ,  

economic and appl ied aspects of science has, in recent  

years ,  gained momentum as recogn i t ion  of the importance
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of science and technology to the l i v e s  of ' average'  pupi ls  

has spread.

In 1981, 'The P r a c t ic a l  Curr iculum'  envisaged by 

the Schools Counci l  ( c i t e d  e a r l i e r )  sought to help pupi ls  

to acquire understanding of the s o c i a l ,  economic and 

p o l i t i c a l  order  whi le  'The School Curr iculum'  (H .M .S.O . ,  

1981) recommended t h a t  schools should prepare pupi ls  f o r  

working l i f e  by forming b e t t e r  l i nks  with indust ry  and by 

r e l a t i n g  the curr iculum to what happens outside the school ,  

p a r t i c u l a r l y  through more appl ied and p r a c t i c a l  work in 

science and mathematics.  Both these documents emphasised 

the need to help pupi ls  to understand the world in which 

they l i v e  and the interdependence of in d iv id ua ls  and 

groups.

The Secondary Science Curriculum Review has, since  

i t s  incept ion in 1981, argued th a t  the content  of  science  

teaching in schools has f a i l e d  to be re l ev an t  to the 

contemporary in d i v i d ua l  and socia l  needs, and has ( i n  the 

paper quoted e a r l i e r )  made a case f o r  the in t roduc t ion  of  

more t e c h n o l o g i c a l l y - o r i e n t e d  science syl labuses incorp

ora t ing  elements from f r i n g e  subjects such as astronomy.

A move away from e a r l y  s p e c i a l i z a t i o n  in the three  

'academic'  science subjects towards a new approach 

emphasising ' the  te ch n o lo g ic a l ,  s o c i a l ,  h i s t o r i c a l  and 

c u l t u r a l  dimensions'  has th e r e fo re  been deemed d e s i r a b l e .

Moreover,  the Associat ion fo r  Science Education and 

the I n s t i t u t e  of Physics have both supported proposals to 

include 'science and so c ie ty '  perspect ives in the revised  

c r i t e r i a  f o r  the new 16-plus examinat ion.  Both these  

organisat ions  maintain t h a t  pupi ls  should be tested  on
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t h e i r  understanding of  how the subject  impinges on day-  

to -day l i v i n g .  However, in the case of Physics,  th is  

l e v e l  of support c o n f l i c t s  sharply with the recent  and 

h ighly  con t r ov er s ia l  i n t e r d i c t  by the Secretary  of Sta te  

f o r  Education and Science,  r e j e c t i n g  examination quest ions  

deal ing wi th the socia l  and economic imp l ica t ions  of the  

sub je c t .  Whether or not hard s c i e n t i f i c  content  should 

be ' d i l u t e d  wi th socia l  cons iderat ions '  (an expression  

coined by those anxious to preserve academic standards)  

remains the focus of heated debate although f o r  those less 

aca de mi ca l l y -o r ien ted  pupi ls  who w i l l  nonetheless be 

confronted by a ra p id ly -chang ing ,  h ighly  technologica l  

soc ie ty  outside school, the case f o r  including these

aspects remains r e l a t i v e l y  sound.

I t  fo l lows then t h a t  i f  p r o j ec t  work can be used to

draw the study of science c loser  to the l i v es  of 'average'

p u p i l s ,  help them to apprec ia te  the f a r - r e a c h in g  consequences 

of s c i e n t i f i c  and techno log ica l  advancement and thereby  

make science more r e le va n t  and i n t e r e s t i n g ,  i t  would 

seem to have much to o f f e r  as a t e a c h in g / l e a rn in g  s t ra tegy  

f o r  the pupi ls  of today.

4.  P ro jec t  work which removes some of the  
compet i t iveness of the classroom, creates  
oppo r tu n i t i es  f o r  independent,  se l f -paced  
study and al lows pupi ls  to consider science  
in the human contex t ,  helps make the study 
of science more a t t r a c t i v e  to g i r l s .

Concern continues over g i r l s '  f a i l u r e  to pursue 

science subjects at  school and t h e i r  g r e a t ly  reduced 

chances of employment and success in the f i e l d s  of science  

and technology.  The Seventh Annual Report of  the Equal 

Oppor tuni t i es  Commission (1982)  showed t h a t  the number of
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g i r l s  t ak ing  science,  mathematics and techn ica l  subjects  

was s t i l l  d i s t u r b in g l y  low and pointed to the d i s c r im in a 

t o r y  a t t i t u d e s  th a t  p e r s i s t  among pup i ls ,  teachers and 

parents wi th respect  to g i r l s '  a b i l i t y  in these f i e l d s .

Several  research studies have shown th a t  g i r l s  take  

a more ac t i v e  par t  in lessons which r e l a t e  science and 

technology to human problems and many have suggested th a t  

i f  the app l i ca t io ns  of science and i t s  socia l  relevance  

were in tegra ted  into science courses,  more g i r l s  would 

f i n d  these appeal ing.

In 1980, the document ' G i r l s  and Science'  produced 

by Her Majesty's Inspec tora te  advocated r ad ic a l  changes 

in examinations and syl labuses to include more of the 

p r a c t i c a l ,  r e a l - l i f e  and socia l  impl ica t ions  of science  

in place of some of the more t h e o r e t i c a l  aspects.  I t  was 

a n t ic i p a t e d  th a t  only by changing the emphasis in th is  

way would g i r l s  come to choose such t r a d i t i o n a l l y  'male'  

subjects as physics and chemistry .

In a d d i t io n ,  many w r i t e r s  (see Ke l ly  1981) f e e l  th a t  

in the convent ional  sc ien ce - lea r n ing  s e t t i n g ,  the  

conf idence of g i r l s  is undermined because of  the dominant 

a t t i t u d e  adopted by male contemporar ies,  and th a t  th is  

co nt r ibu tes  u l t i m a t e l y  to t h e i r  marked under-achievement  

in sc ience.  Indeed,  there  is some evidence to show th a t  

g i r l s  achieve b e t t e r  wi th women science teachers and in 

s i ng le -se x  schools (Byrne 1974) and there is a strong 

suggestion from the research reported here t h a t  g i r l s  

have increased conf idence,  higher  as p i r a t i ons  and g rea te r  

success in science when they are given the opportuni ty  to 

work alone or in small groups, at  t h e i r  own unpressured
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pace. This appears p a r t i c u l a r l y  t r u e  when the ‘ human 

side '  of science about which g i r l s  tend to fe e l  more 

d i r e c t  concern and involvement is brought in to  t h e i r  

study.

Hence, f o r  those concerned about the un de r - represent 

at ion  and under-achievement of g i r l s  in science,  p r o j ec t  

work holds some promise.  C e r t a i n l y ,  p r o j ec t  work th a t  

removes some of the open compet i t iveness,  creates opport 

u n i t i e s  f o r  independent ,  se l f -paced study and al lows the  

'human element '  to be considered can go a long way towards 

making science more a t t r a c t i v e  to g i r l s .

9 . 3 .  Recommendations

The research reported here,  w h i l s t  i d e n t i f y i n g  some 

of the p o s i t i v e  fea tu res  of p r o j ec t  work and recognising  

i t s  p o t e n t ia l  value in the present and fu tu r e  education  

of pup i ls ,  has also drawn a t t e n t io n  to a number of prob

lem areas which i f  al lowed to p e r s i s t  w i l l  cont inue to mar 

the e f f ec t i v e ne s s  of the p r o j ec t  approach as a teach ing /  

l earn ing s t ra tegy  fo r  the 'average'  p u p i l .

By looking at  these areas of d i f f i c u l t y  and seeing how 

each may be overcome, c le a r  gu ide l ines  have emerged which 

appear e s p e c i a l l y  conducive to the successful  implementa

t i o n  of p r o j e c t  work. These are summarised below, in 

point  form.

I t  would, almost c e r t a i n l y ,  be u n r e a l i s t i c  to expect  

a l l  of  the condi t ions l i s t e d  below to be met by the s tan 

dard school or co l l e g e ,  given the cons t ra in ts  of  t ime,
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f inan ce ,  s t a f f i n g  and sy l l abuses,  but i t  is recommended 

th a t  each should be under considerat ion during the prep

a ra to ry  stages of  p r o je c t  work i f  the f i n a l  implementat ion  

of i t  is to be a successful  and rewarding exper ience f o r  

pu p i ls .

1. The Curriculum

Pro jec t  work should be an in te g r a l  pa r t  of the pu p i l s '  

course and not merely an a f t e r - t h o u g h t ,  something to emp

loy when other  methods have been exhausted.

I d e a l l y ,  the core of e x is t i ng  syl labuses should be 

r a t i o n a l i z e d  so th a t  through pro j ec t  work more emphasis 

may be placed on the 'processes'  and s k i l l s  of science  

and less on the qu ant i t y  of ' f a c t s '  to be learned by the  

pu p i l s .

Aspects of appl ied science should be incorporated  

i n to  the school sy l l abuses,  as should the s o c i a l ,  economic 

and p o l i t i c a l  im p l i c a t i o n s ,  and studies t h a t  cut across 

t r a d i t i o n a l  subject  boundaries should be encouraged.

2. S t a f f  Commitment

S t a f f  must f e e l  committed to p r o j ec t  work and c o n f i 

dent about t h e i r  a b i l i t y  to handle i t .  Where poss ib le ,  

i n - s e r v i c e  s t a f f  t r a i n i n g  courses should be made a v a i l a b le  

so th a t  those teachers who fe e l  uncer ta in  about t h e i r  

e xp er t i s e  may be given guidance in the o rganisat ion  and 

management of p r o j ec t  work and made aware of i t s  usefulness  

and l i m i t a t i o n s .

Science s t a f f  should be encouraged to c o l l a b o r a te  

with col leagues w i t h in  the department and those ou ts ide ,
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in an e f f o r t  to formulate  a c l ea r  idea of the aims and 

ob jec t ive s  of p r o j ec t  work. S k i l l s ,  knowledge and exper 

ience should be pooled,  perhaps in a team-teaching se t t in g  

or in the p reparat ion of p ro e j c t  m a t e r i a l s .  The p r o j ec t  

approach, to be f u l l y  e f f e c t i v e ,  requi res  the support and 

co-operat ion of  col leagues.

3. Pupi l  A t t i t u d e

Pupi ls  must understand the aims and ob jec t i ves  of  

p r o j e c t  work, apprec ia te  i t s  value and be en th u s ia s t i c  

about pursuing i t .  They should fe e l  conf iden t  in t h e i r  

a b i l i t y  to co n t r i b u t e  to t h e i r  own lea rn ing and be prepared 

to assume a degree of r e s p o n s i b i l i t y  fo r  i t .  They must 

f e e l  able to work on t h e i r  own to some ex ten t  but ,  at  the 

same t ime,  f e e l  supported and encouraged by t h e i r  t eacher .

They must want to succeed and to t h i s  end be tenacious in

t h e i r  approach to p r o j ec t  work.

4.  Pupi l  A b i l i t y  and T ra in ing

Regardless of a b i l i t y ,  pupi ls th a t  have been accust 

omed to the more t r a d i t i o n a l ,  d i d a c t i c  methods of teaching  

in which they adopt a l a r g e ly  passive ro le  in t h e i r  own 

l e a rn in g ,  cannot be expected,  wi thout  p r i o r  t r a i n i n g ,  to 

be able to pursue a p r o j ec t  approach with conf idence,  

enthusiasm and e x p e r t i s e .  Pupi ls need to be introduced

to the p r o j e c t  method by means of a c a r e f u l l y  constructed

programme of  induct ion in which pu p i ls ,  through a se r ies  

of teacher-managed exerc ises ,  are given more and more 

r e s p o n s i b i l i t y  fo r  t h e i r  own learn ing and increased  

p r a c t i c e  in the s k i l l s  of  inqu i ry  such as the i d e n t i f i c a t i o n  of
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problems, the design of i n v e s t i g a t i o n s ,  the c o l l e c t i o n  of  

data ,  the ana lys is  of f i n d in g s .  Pupi ls  who are not  

given a proper t r a i n i n g  in the use of p r o j ec t  work are 

u n l i k e l y  to be able to cope with i t  and accept i t  as a 

valuable  and worthwhi le t e ac h in g / l e a rn in g  s t r a te g y .

5.  Planning and Preparat ion

Teachers need to plan and prepare fo r  p r o j e c t  work 

wel l  in advance and al low ample t ime f o r  t h i s  aspect of  

the work.

Induct ion programmes f o r  pupi ls  u n f a m i l i a r  wi th the  

p r o j e c t  approach have to be developed e a r l y  on i f  the  

implementat ion of p r o j ec t  work wi th such pupi ls  is to be 

su cc es s f u l .

The type of p r o j e c t  to be undertaken by the pupi ls  

also has to be considered.  I f  p r o j ec t  work of a repor t ing  

nature is to be at tempted,  the preparat ion of  in format ion  

packages may be necessary.  I f ,  on the other  hand, p ro jects  

of a discovery type are envisaged,  l aborato ry  and/or  f i e l d  

f a c i l i t i e s  have to be thoroughly checked. Laboratory  

accommodation, equipment and mate r ia ls  have to be i temised,  

ordered and made a v a i l a b l e  to pupi ls  as ap pr op r ia te ,  and 

f o r  f i e l d  t r i p s ,  the lo c a t i o n ,  t imes,  dates ,  pupi l  numbers, 

t r a n s p o r t  and insurance a l l  have to be reviewed in good 

t ime and r e le v a n t  support m a t e r i a l ,  fo r  use by p u p i ls ,  

produced. Timetable arrangements and s t a f f  coverage must 

also be discussed.

Pro jec t  work th a t  is aimed at  s p e c i f i c  areas of the  

sy l labus r e q u i r e s ,  in many cases, the p repara t ion of  

resource packages, worksheets and se l f -assessment  te s t s
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f o r  pupi ls  to use independent ly .  In a d d i t io n ,  l i s t s  of  

s u i t a b l e  topics  may need to be compiled i f  pupi ls  are to 

be given a degree of choice in t h e i r  p r o j ec t  work.

Moreover,  i f  p ro jects  are to be used as par t  of  the formal  

assessment of pupi ls  f o r  examinat ion purposes, i t  is 

c r u c i a l  th a t  the assessment c r i t e r i a  are understood and 

worked out wel l  in advance with the Examination Boards,  

teachers and pup i ls .

Hence, i r r e s p e c t i v e  of the type of p r o je c t  approach 

t h a t  is a n t i c i p a t e d ,  a good deal of  planning and prepara

t i o n  is requi red on the par t  of  the teacher .  The a t t i t u d e  

of 'Today,  w e ' l l  s t a r t  p r o j ec t  work' holds l i t t l e  chance 

of success.

6.  Type of P ro jec t  and Choice of Topic

To be of  l a s t i n g  va lue ,  p ro j ec t  work should requ i re  

pupi ls  to apply t h e i r  knowledge of f ac ts  and understand

ing of concepts to new s i t u a t i o n s ,  and use informat ion  

compiled persona l l y  to answer a question or in v e s t ig a t e  a 

problem. Whether t h i s  involves the c o l l e c t i o n  and i n t e r 

p r e t a t i o n  of data from p r a c t i c a l  work in the f i e l d  or 

l a b o r a to ry ,  or simply the use of m ate r ia l  from books,  

resource packages e t c .  is dependent to a l arge ex ten t  on 

the a b i l i t y  and a t t i t u d e s  of the p u p i ls ,  the s t a f f / p u p i l  

r a t i o s  and the a v a i l a b i l i t y  of t ime,  resources and 

f a c i l i t i e s  a l l  of  which are important  cons iderat ions in 

the p r o j ec t  s i t u a t i o n .  Most teachers agree,  however,  

t h a t  p r o j e c t  work th a t  emerges as an exerc ise  in p lag ia r ism,  

where large ex t r ac ts  are copied from secondary sources with

no rea l  understanding,  is a l i t t l e  value in teaching pupi ls  

how to learn al though i t  may sometimes be employed as a
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m e t h o d  o f  c l a s s  c o n t r o l  and p u p i l  d i s c i p l i n e .

Although g iv ing  pupi ls  freedom in the choice of  

t h e i r  p r o j ec t  topics  is of ten seen as a way of  generat ing  

i n t e r e s t  and enthusiasm, i t  is in p r ac t ic e  seldom t o t a l l y  

successful  wi th C.S.E.  pup i l s .  Some pupi ls  i n e v i t a b l y  

f in d  i t  very d i f f i c u l t  to i d e n t i f y  areas of in v e s t ig a t io n  

t h a t  i n t e r e s t  them. Others may choose topics  th a t  are too 

complicated or too s i m p l i s t i c ,  i r r e l e v a n t  to the examina

t io n  syl labus or too r e l i a n t  on secondary sources of  

i n fo rma t ion .  I t  is th e r e f o re  of ten advisable  f o r  teachers  

to produce a l i s t  of  su i t a b le  p r o j ec t  tcpics f o r  pupi ls  to 

s e le c t  from. This method not only reduces p u p i l s '  anxie ty  

about topics  w h i l s t  s t i l l  g iv ing them a degree of choice,  

i t  also enables teachers to plan f o r  p r o je c t  work, bu i ld  

up resources and organise f a c i l i t i e s  as a p pr op r ia te ,  and 

thus opt imize the chances of success.

7. Grouping of Pupi ls

Pupi ls may work independent ly,  in p a i r s ,  small groups 

or as a class on p r o j e c ts .  Decisions about the grouping 

of pupi ls  f o r  p r o je c t  work should be made by the teacher  

bear ing in mind the a b i l i t y  and a t t i t u d e s  of  the pu p i ls ,  

the a v a i l a b i l i t y  of resources and f a c i l i t i e s ,  and the  

assessment c r i t e r i a .  When g roup pro jects  are undertaken,  

teachers should be aware of the d i f f i c u l t y  of  i d e n t i f y i n g  

the 'passenger '  in the group ( i . e .  the pupi l  who is 

c a r r ie d  along wi th the p r o j ec t  by the dominant and of ten  

more able members of the group) and should apprecia te  the 

importance of in d iv id ua l  co n t r ibu t ions  to the p r o j e c t .
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8. Guidance and Supervision

Teachers should provide guidance in the ear ly stages 

of project  work, i f  necessary, assist ing in the choice of 

the topic and the design of the inv e s t i ga t i on .  They 

should monitor pupil  progress and supervise the co l lec t ion  

of data,  i t s  in te rp re ta t io n  and the 'w r i t in g - u p '  process. 

Teachers should provide encouragement and support,  and 

attempt to keep pupils on course by weighing c a r e f u l l y  the 

cost of intervent ion against the pr ice paid by the pupil  for  

a mistake.  Pupils should be encouraged, through discussion 

and argument, to f ind t h e i r  own way around d i f f i c u l t i e s ;  

they should not see project  work as a f r u s t r a t i n g ,  

negative experience but nei ther  should they regard i t  as 

a recipe,  devised by the teacher,  to achieve the ' r i g h t *  

answer.

9. D i scuss ion

Discussion should form an important part  of the 

project  approach. In the prel iminary stages of project  

work, pupi ls should be encouraged to discuss among 

themselves and with t h e i r  teacher possible areas of study,  

methods of enquiry,  predict ions and problems.

Discussion should continue during the course of the 

pro j ec t .  In class or t u t o r i a l  periods,  pupi ls should feel  

able to t a l k  about t h e i r  progress, and to work out t h e i r  

d i f f i c u l t i e s  and c l a r i f y  t h e i r  ideas through discussion 

with t h e i r  peers and teacher.

In the f i n a l  stages of project  work, teachers should 

provide time for  class discussion in which pupi ls may report
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on t h e i r  projects and discuss t h e i r  resul ts  with other  

members of t h e i r  class.  The teacher should d i r e c t  these 

discussions,  guide pupi ls '  thoughts and help them to 

develop c lear  l ines of reasoning. Last ly ,  the teacher  

should help to draw together the discussions and conclude 

the projects by summarising the main f ind ings,  evaluat ing  

the resul ts  and highl ight ing important concepts.

10. Assessment

Teaching s t a f f  must feel  confident  in the assessment 

of project  work for  examination purposes.

At present ,  many teachers are unhappy about exist ing  

schemes, arguing that  they continue to place undue emphasis 

on the wr i t t en  products rather  than the s k i l l s  learned by 

pupi ls on the way. Some are doubtful  of the r e l i a b i l i t y  

and v a l i d i t y  of the current schemes because of the wide 

var ia t ion  in project  topics and types of approach and the 

f a i l u r e  to standardise levels of guidance and supervision.

In addi t ion,  an a l te r n a t i v e  to the system of postal  

moderation is required by teachers,  many of whom regard i t  

as too remote to be useful .  Some have suggested the 

provision of 'centre days' when large samples of projects  

from a l l  the centres are gathered together for  teachers to 

inspect and discuss. Through group meetings of th is  kind,  

problems could be talked through and c lear  ideas formulated 

about the nature,  management and assessment of projects for  

the examination.

Overcoming the d i f f i c u l t i e s  tha t  pers is t  in the assess

ment of projec t  work c le a r ly  ca l ls  for  more teacher involve

ment in the examination process and more two-way communication
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between prac t is ing teachers and Examination Boards. 

However, u n t i l  teachers are allowed time in l i eu of 

teaching for  examination commitments, inside and out of 

school, progress on this  f ront  is l i k e l y  to be slow.

9 .4 .  Towards Further Research

Although a number of organisat ional  and managerial  

d i f f i c u l t i e s  have been associated with the implementation 

of project  work, the research study concludes that  the 

projec t  approach as a teaching/ learning strategy has much 

to contr ibute  to the teaching of science to pupils approach 

ing school- leaving age. However, in h igh l ight ing the 

pos i t ive  features of project  work, the study has l e f t  a 

number of questions unanswered and revealed several areas 

in need of f u r th e r  invest igat ion:

1. The research reported here focussed on teachers'  

perspectives of project  work and made only very informal  

contacts with the pupils themselves. I t  seems l i k e l y  that  

the development of a pupil  quest ionnaire and interview  

schedule would provide more r e l i a b l e  information on pupi ls'  

at t i t udes  to project  work and t h e i r  concerns about i t .

2. More research into the development of s k i l l s  and 

at t i t ud es  through project  work is also v i t a l .  I t  is antica  

pated tha t  the use of pre- and post - tests  s im i l a r  to those 

employed by the Assessment of Performance Unit  in 'Science 

in Schools. Age 15' (1983) would be valuable although 

more r igorous invest igat ion of pupil  outcomes in re la t ion
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to the nature and management of projec t  work is c le a r ly  

necessary.

3. The p o s s i b i l i t y  of providing induction programmes 

fo r  pupi ls about to begin project  work needs fur the r  

i nv e s t i ga t i on .  Perhaps, the development of work packages, 

each consist ing of a sequence of pra c t i ca l  exercises 

designed to give pupils more confidence in t h e i r  a b i l i t y  to 

p a r t i c i p a t e  in t h e i r  own learning,  to give them a t ra in in g  

in inquiry s k i l l s ,  enabling them eventual ly  to design and 

implement t h e i r  own invest iga t ions ,  would be useful .  On 

t h is  issue,  closer consultat ion between teachers on the 

aims of science education at both primary and secondary 

levels is cal led for  and more careful  considerat ion of the 

s k i l l s  expected of pupils at the time of t r a n s f e r  is 

e s s e n t i a l .

4. The observation schedule devised for  use in the 

p i l o t  study, although sa t is fa c tory  in general terms,  

possessed several  f laws indicat ing that  fu r th e r  work and 

ref inement of the schedule is s t i l l  needed i f  an e f fe c t iv e  

tool  for  invest iga t ing pupi ls '  t ransact ions during project  

work is to be developed^^^. Moreover, the observational  

study i t s e l f  concentrated solely  on assigned project  work

in which the pupils pursued topics through worksheets devised 

by the teaching s t a f f .  This type of project  work, 

although r e l a t i v e l y  common in C.S.E.  teaching,  was not 

regarded as the most useful form of project  approach. 

C e r ta i n l y ,  observational  studies of more radical  methods, 

e .g .  those involving pupils in the i d e n t i f i c a t i o n  of 

problems, the design of invest igat ions and the in t e rp re t a t i o n  

and evaluat ion of resu l ts ,  are urgent ly required.
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5. Last ly ,  more research is needed into the s k i l l s  and 

exper t ise  required by teachers pr ior  to and during project  

work, and on th is  theme there is a good case for  a more 

det a i led  f e a s i b i l i t y  study of projec t  work organised on a 

team-teaching basis.  More a t tent ion  needs to be paid to 

teachers'  lack of confidence with respect to project  work 

and the p o s s i b i l i t y  of providing in -serv ice  t r a i n i n g /  

ref resher  sessions should be examined.

Thus, whi lst  invest igat ing the nature,  management and 

r e l a t i v e  ef fect iveness of project  work in C.S.E.  science,  

t h i s  study has opened up many new f i e l d s  of enquiry.  

Continued research in these areas is exc i t ing not only 

because the future of project  work may depend on i t  but 

also because i t  may be crucial  to the success of science 

education in preparing pupils for  l i f e  in a r ap id ly -  

changing technological  society.

NOTES

1. The Science Teacher Observation Schedule developed by 

Eggleston et  al (1975) was modified by Hacker (1982) and a 

Science Lesson Analysis System ( S . L .A . S . )  was developed.

In a fol low-up observational  study involving 144 science 

teachers,  de l iver ing  864 lessons to 3,751 students in 62 

primary and secondary schools in Western A u s t r a l ia ,  six 

approaches to science teaching have been i d e n t i f i e d  and 

three types (genera) of science teachers recognised (Hacker 

1983).  Poor adoption rates for  curriculum project  mater ials  

have been l inked with dissonance between recommended approaches
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and the preferences of pract is ing teachers,  and the need 

to take cognisance of classroom processes has been 

st ressed.

2. At tent ion is drawn to recent (unpublished) work by 

Kerry et  al at the Universi ty  of Nottingham, School of  

Education. Invest iga t ing the development of thinking  

s k i l l s  through topic work, the general f indings of the 

research project  suggest that  thinking s k i l l s  f a i l  to be 

f u l l y  developed in pupils due to the continued emphasis 

on the content of topics rather  than the 'process'  

p o t e n t ia l .  For prel iminary ,  ear ly information on th is  

research projec t  the reader is re fer red  to Kerry (1981,  

1982).
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APPENDIX I

VTVI HAS TAA( EANT

University of Leicester •School of Education
21 University Road. Leicester • Telephone 24211

RESEARCH QUESTIONNAIRE FOR TEACHERS OF SCIENCE 
AT C.S.E. LEVEL

Comp 11ed by E .J . Sadler, 6 . S c .,  M . I . S I o l .

Preltm lnary In fo m a t lo n ;  Please read c a re fu l ly

The questionnaire  appears In four par"ts:

SECTION A Is to  be completed only by those teachers who use (o r  sometimes
use) p ro je c t  work as p art  of t h e i r  C .S .E . Science teaching programme,

SECTION B Is to  be completed only by those teachers who do n o t , a t  present,
use p ro je c t  work as p a rt  o f t h e i r  C .S .E . Science teaching programme.

SECTIONS C and D are  to  be completed by a I I those Science teachers whose
r e s p o n s ib i l i t ie s  Include the C .S.E. regardless of whether o r  not 
they use p ro je c t  work as p art  o f t h e i r  teaching/1 earning s tra teg y .  
The f i r s t  of these sections attempts to id e n t i fy  some of the  
advantages and disadvantages of p ro je c t  work as envisaged by 
Science Teachers. The second section Involves the c o l le c t io n  of  
some personal data . Please feel assured th a t  th is  section , as 
with a l l  the others, w i l l  be trea ted  with absolute anonymity and 
c o n f id e n t ia l i t y .

There are three types of questions Incorporated Into th is  questionnaire;

( i )  f^ost questions arovide a column of boxes alongside a number of possible  
r e p l ie s .  These questions require  only one t i c k  ( / )  In the most 
aoprooriate box.

( I I )  Some questions provide a column of possible answers, one, some, o r  a l l  of
which may be re levan t .  These questions requ ire  a t i c k  fo r  each of the
appropriate  answers.

( I l l )  A few questions ask fo r  c e r ta in  d e ta i ls  about y o u rs e lf ,  your views c r
your s i t u a t io n .  Please t r y  to complete these open questions as
accurate ly  as possible In the space provided.

I should, pernaps, e^phasise th a t  throughout th is  questionnaire the term 
' AVERAGE' is used to describe a pupil who could reasonably be expected to gain 
a Grade 3 or 4 In the f in a l  C .S .E . examination.

The array of f igu res  on the right-hand side of each page can be ignored; 
serve to f a c i l i t a t e  computation procedures.

they

Proftfiorj of Education; Garaio Sernoaum, Sfian Simon. Otrcx Wriçm

4 9 0



Name

s t r ic t ly  CCNrlOENTIAL

School/CoI lege

C.S.E. Examination

Mode Syllabus ( i f  applicable)

No. of pupils in your c lass(es) expected to  s i t  th is  examination Summer 1979 
( I f  precise f ig u re  is not known, please give an approximation)

PROJECT WORK

N.B. Throughout th is  questionnaire  the term 'average* w i l l  be used to  
describe a quo i l  who could reasonaPly be expected To gain a 
Grade 3 or 4 in tne f in a l  C .S.E. examination.

Please respond by placing a t i c k  ( y )  in the most appropriate box.

I .  Do your pupils studying fo r  the C.S.E.
examination undertake any kind of p ro ject work?

YES
sometimes

NO

I f  your answer to Question I is please disregard Section A which follows,  
Turn instead to Page 8 and complete Sections S, Ç and 0 .only.

I f  your answer to Question I is YES or SOMETIMES, please go on and complete 
Section A whicn fo llows.

S E C T I O N

TO SE COVPLETED ONLY BY THOSE TEACHERS WHO USE (OR SOMETIMES USE) PROJECT 
WORK AS PART OF THEIR C.S.E. TEACHING PROGRAMME

2. Is p ro ject work o p t io n a l,  compulsory or recommended fo r  your pupils?

OPTIONAL - 
RECONWENDE-D 

COf/.PULSORY

3. Assignment or Choice of Topic

(a) Are the topics fo r  p ro jec t  work assigned or do the pupils choose th e i r  
own topics?

All pupils are assigned sp ec if ic  to p ic (s )  fo r  th e i r 'p r o je c t
work

All pupils se lect t h e i r  own to p ic (s )  from a rur.ser of
assigned ones

Some pupils are assigned th e i r  s p ec if ic  to p ic (s ) ,  others
choose th e i r  tc p ic (s )  with guidance where necessary

All pupils choose th e i r  own tc p ic (s )  indepenaently with 
guidance where necessary

□
□
□
□

For o f f i c e
use only

CARD 1
1 2 3

1 - 1 I
4 5 6

7 8 9
c

10 l l ' 12

14□

15□
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For  o f f i c e
use only

3. (b) I f  you feel able, please explain The factors  which guide you when 
deciding whether to assign topics or give pupils cnoice.

16
17
13
19

4. (a) Given the following d e f in i t io n s ;

( I )  A considerable amount of guidance -  Pupils are assigned sp ec if ic  
topics; they are guided thrcugn them and given a l l  the necessary 
resources. They are advised about the presentation of th e i r  work 
and directed toward I ts  conclusion.

( i l )  A limited amount of oui dance -  A f te r  suggestions have been made and 
discussed, pupils se lec t tn e ir  top ics . They are guided through the 
d i f f i c u l t  areas and given advice about possible resources.

( I l l )  A minimal amount of guidance -  A f te r  discussing the aims and
objectives of p ro jec t work, pupils choose t h e i r  own topics. From 
then on, they work independently, assuming personal• resp o ns ib i I i ty  
fo r  both the content and presentation of th e i r  work. They ere  
assisted only when problems beyond t h e i r  control are encountered.

How much guidance do you tiave to give the pupils of averaoe abi I i tv  with 
t h e i r  project work?

A considerable amount 
A lim ited amount 
A minimal amount Ô

(b) When is th is  guidance usuaI I y given?

During teaching periods 
Curing school hours, out of teaching periods

Out of school hours □
5. Which of the following descriptions best characterizes the type of p ro ject  

a c tu a lly  carried out by the ma jo r I ty  of your C.S.E. pupils?

type A; A reporting type in which the pupils c o l le c t  information from books, 
journals  and other secondary sources end then w r ite  an account in the fcrr. of 
a booklet, fo lder or the l ik e .
TVPC B. A discovery type in which the pupils attempt to answer a question
by means of information gathered through experimentaflon and/or observation; 
the pro ject being w r it ten  up in the form of a simple research paper.

TYPE C; A cocoination of the reporting ana discovery type.

2 .
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TYPE D; Other types (please specify)

(b) Are. these f a c i l i t i e s  avaiI able to puciIs engaged in pro ject work in your 
school/col lege? Please indicate, by placing a t i c k  in the tab le  below, 
the a v a i l a b i l i t y  of each of the named f a c i l i t i e s

For o f f  ice
use only

TYPE A (REPORT)
TYPE 8 (DISCOVERY)

TYPE C (COMBINATION)
TYPE D (OTHER, as spec if ied) ^

22□
6. (a) How would you ra te  each of the following f a c i l i t i e s  In your school/col lege

Excel lent Good Adequate Poor

Laboratory f a c i l i t i e s

Library f a c i 1I t ie s

Reprographic f a c i l i t i e s

Audio-visual f a c i l i t i e s

2A □

« a

Read!ly aval 1 -  
able to pupi Is

Limited a v a i1a -  
b i 1ity  to pupi Is

Mot ava iI  able  
to  pupi is

Laboratory f a c i l i t i e s

Library f a c i I I t i e s

Reprographic f a c i l i t i e s

Audio-visual f a c i l i t i e s

27 a  

2S □  

25 □

30 □

7. (a) When working on th e i r  p ro jects , how are your pupils usuaI I y organised?

On an individual basis, v/orking and w r it in g  up independently 
In oalrs or groups, working together but w r it in g  up

independently

In pairs cr groups, working and w r it ing  up together
Cther arrangements (please specify) __________________________

□
□
□

□
31

□
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7. (b) How do you prefer your pupils to be organised?

On en individuel basis, working and w r it ing  up independently
In pairs or groups, working together but w r it in g  up

Independently
In pa irs  c r  groups, working and w rit ing  up together  
Other arrangements (please specify)

□

□

□

□

8. Where do you th ink your pupils should carry out n%st of t h e i r  pro ject work?

For o f f i c e
use only

â

At school/col lege during ___________ lessons
At school/col lege during free  time 

Cut of school/col lege â
9. (a ) How much school time does the average C.S.E. pupil spend on p ro jec t work 

fo r  your course? TTotal number of school hours per course)

1C hours or less 
Between 10* and 20 hours 
Between 20* and 30 hours 
Between 30* and 40 hours 
Between 40* and 50 hours 
Between 50* and 60 hours 

Over 60 hours
34

□

(b) How much time In a l l  do you th ink a pupil should spend on pro ject work 
fo r  your course? (Total number of hours a t  home, school or elsewhere)

Between
Between

5 hours or less 
5* and 30 hours 

and 45 hours30
Between 45* and 60 hours
Between 60* and 75 hours
Between- 75* and 90 hours

Over 90 hours &
(c) How d o e s  t h e  t i m e  y o u  t h i n k  p u p i l s  s h o u l d  s p e n d  on  t h e i r  p r o j e c t  w o r k  

r e l a t e  t o  t n e  a mo un T  of t i m e  T n e  m a j o r i T y  of r n e m  a c t u a l l y  s s e n d ?

Pupils ac tua lly  spend more time on th e ir  projects than I
th ink they should

Pupils ac tua lly  spend about the same amount of t in e  as I
Tnink they should 

Pupils actua lly  sp.end less time on th e ir  projects than I
t h i n k  they S h o u l d

□

□

□
36

□

4.
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10. Given the fol  lowing d e f i n i t i o n s .

D e f in i te ly  enThusiastic;

In d if fé ra n t :

Pupils are keen to  begin th e i r  p ro jec ts , they 
work w e l l ,  enjoy the enterprise  and are not eas i ly  
d is trac ted . Their p ro jec t work tends to exceed 
the specified requirements of the course.

Pupils are detached in th e i r  approach; they 
accept pro ject work as p art  of the coursé but 
tend to f u l f i l  only the basic requirements.
They display no real enthusiasm or in te re s t .

Pupils show obvious reluctance to undertake 
the pro ject work. They show no in te re s t ,  are  
e as ily  d istracted  and tend to  waste a lo t  of 
t im e. Pupils o ften  need to be cajoled into  
f u l f i l l i n g  even the most basic requirements 
of the course.

(a) How do you ra te  the a t t i tu d e  of pupils of averaoe a c IH t y  to  p ro jec t  
work?

D e f in i te ly  unenthusIastic:

D e f in i te ly  enthusiastic  
In d i f fe re n t  

D e f in i te ly  unenthusiastic

(b) How do you ra te  the a t t i tu d e  of pupils of above average a b i l i t y  to  
pro ject work? "

D e f in i te ly  enthusiastic  
Indi f fe re n t  

D e f in i te ly  unenthusiastic

(c) How do you ra te  the a t t i tu d e  of pupils of below average a b i l i t y  to  
pro ject work?

D e f in i te ly  enthusiastic  
In d i f fe re n t  

D e f in i te ly  unenthusiastic |___

I I . Do you th ink th a t  the p ro jec t  work (of the type undertaken by your C.S.E, 
pupils) develops s k i l l s  and a tt i tu d es  which are appropriate to the ma lor 
objectives of a C.S.E. science course?

YES
NO a

5.

For o f f  ice
use only

37
□

□

39

□

â
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12. (a) Do you th ink th a t  the p ro jec t work (of the type undertaken by your 
C.S.E. pupils) is important as a means of developing s k i l l s  end 
a tt i tu d e s  which may not otherwise be tapped In a C.S.E. science course?

YES
NO B

(b) I f  your answer to Question 12(a) Is YES, please specify those s k i l l s  
and a t t i tu d e s  which you th ink  are (or can be) developed mainly through 
pro jec t work.

For o f f  ice
use only

□

42
43
44
45
46

(a) Do you th ink th a t the benefits  derived from p ro jec t  work vary according 
to the a b i l i t y  level of the pupil?

YES
UNCERTAIN

NO

(b) I f  your answer to (Question 13(a) is YES, • p I ease specify:

47

□

The pupiI of average a b i I i t y  gains most b e n e f it
The pupil of above average a b i l i t y  gains most b e n e f i t  ___
The pupil of lower than average a b i l i t y  gains most ben e f it

48

□

14, (a) Are the products of your ouo ils ' p ro ject work entered as moderation 
pieces in the C.S.E. examination, thus contr ibu ting  to  the f in a l  
assessment?

YES
SavETIMES 

NO

(b) I f  your response to Question 14(a) is NO or SOMETIMES please use the 
soace below to indicate your meir. reasons fo r  not submitting your 
pupils ' pro ject work for moderation in the C .S.E. examination

□

6.

50
51
52
53
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15. Are the products of ycur pu p i ls '  pro ject work esscciatsd with any kind of 
formal exh ib it ion  in tne school/col lege? (e .g .  Parents ' evenings, Open 
Cays, Speech Days or the l ik e )

YES
SOMETIMES

NO

Thank you very much fo r  your co-operation so f a r .  I f  you wish to  make any 
comments on the questions in th is  section, please use the space below for  
th is  purpose.

For o f f  ice
use only

54

□

END OF 
CARD I

Now, please oisregara Section 8 which follows.

Turn instead to Page 10 and complete Sections C and D on ly . Thank you,

7.
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S E C T I O N  8

For  o f f  i ce
use only

TO BE completed ONLY BY THOSE TEACHERS WHO 00 NOT, AT PRESENT, USE PROJECT 
W0*K aS PaA7 Of THclR C.S.c. TcACHING PPGGRAI-;VË

I .  Have you ever engaged pupils in p ro ject work of any kind?

YES
NO B

CARD I

14 □

I f  YES, please specify:

(a) the age range of the pupils

(b) the counsels) of study they were following (subject areas. I f  
applicable) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

15
16 
17 
IS 
10

(c) the examinatlon(s) of which I t  was p art  ( I f  applicab le ) 20
21
22
23
24

2. V/hat are your main reasons fo r  not using pro jec t work as p art  of your C.S.E. 
science teaching programme a t  th is  present time?

25
26
27
28 
29

31
32
33
34

a.
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3. Do you th ink pro ject work can ever be used as a valuable and e f fe c t iv e  
teaching/1 earning strategy?

YES
NO B

I f  YES, please t r y  to specify as c le a r ly  as possible the conditions under 
which you would envisage pro ject work as a valuable and e f fe c t iv e  to o l .

For o f f  ice
use only

Thank you very much fo r  your co-operation so f a r .  I f  you wish to make any 
ad d it ion a l comments on the questions in th is  section, please use the space 
below fo r  th is  purpose.

36
37
38
39
40

Now, please turn to Page j_0 and comp’le te  Sections C and D. Thank you,

9.

END OF 
CARO I
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s e c t i o n  c

Listed below you w i l l  see twenty statements about p ro ject work In schools 
and colleges, some favourable, others less favourable. As a teacher of 

and with reference to the average C.S.E. candidate  
(where applicab le) please place a t ic k  In one of the columns to Indicate  
your level of agreement with each of these statements.

For o f f I c e
use cniy

CARD 2

1 2  3 4

STATEMENTS ABOUT PROJECT WORK Agree Uncertain Disagree

1. P ro jec t  work Increases p u p i ls '  In te re s t  in the 
subject

2. Many pupils waste time during class periods 
a llocated  to p ro jec t work

3. Project.work of any real value to the pupil Is 
beyond the scope of an average C .S.E. candidate

4.. An a b i l i t y  to  apply previous understanding of 
fundamental concepts to new s itua t ion s  is 
derived from pro jec t work

5. A large measure of s u b je c t iv i ty  Is involved 
in The assessment of p ro je c t  work

6. Communication s k i l l s  are developed through 
p ro je c t  work

7. pupils  gain self-confidence through p ro jec t  
work

3. Pro jec t work resu lts  in large volumes of 
material being copied d i r e c t ly  from books 
and journals

9. P ro jec t work makes excessive demands on the 
f re e  time of the teacher

10. P ro jec t work ensures pupils take care over 
the presentation of t h e i r  work

11. Pro jec t work cannot be r e l ia b ly  standardized;  
a pupil may be severely handicapped by h is /  
her choice of topic

12. P ro jec t work is too time-consuming to  be done 
well w ith in  the confines of a school/col lege 
tim etab le

13. Enquiry s k i l ls  are developed through 
p ro jec t  work

14. Pupils 1 earn s e l f -d ls c lp l in e  through 
p ro jec t work

15. Seme pupils are placed a t  a serious d is 
advantage when they have several projects to  
do in d i f f e re n t  subjects

10.

□

7 

□

8
□

9

□

11 
□

Û
Û
14

a

16
□
17

□
IS
□

19

□
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For  o f f i c î
use only

STATEMENTS ABOUT PROJECT WORK

16. P up ils ' powers of deduction are developed 
through pro jec t work

17. S k i l l  in the planning and organisation of 
s c ie n t i f i c  investigations is acquired 
through p ro jec t work

18. P ro jec t work is too costly  in resources to  be 
catered fo r  adequately by the standard 
school/col lege

19. P ro ject work favours the ch i ld  from the  
resourceful home

20. S k i l l  in the handling and In te rp re ta t lo n  of 
data is acquired through p ro jec t work

Agree Uncerta i n Disagree

a
D

O

a
24
□

i f  you feel you have some comments to make on any of the statements in 
Section C, please use the space below fo r  th is  purpose.

Thank you fo r  your assistance. F in a l ly ,  fo r  the purooses of s ta t is t ic a l  
analyses only, would you please be so good as to complete the very last  
section which follows?

S E C T I O N

I . Sex: . Male 
Female B 2. Age: Under 25 years 1.

25 to 29 years 2.
30 to 34 years 3.
35 to 39 years 4.
40 to 44 years 5.
45 to 49 years __ 6.
50 to 54 years 7.
55 to 59 years 8.
60 years or over 9.

a
□

11.
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3. Quai iftcatîons/Training

(a ) Teacher-trained graduate with good Honours degree 
Teacher-trained graduate without good Honours degree 
Non-graduate with teacher tra in in g  
Untrained graduate with good Honours degree . . . . . . . .
Untrained graduate without good Honours degree 
Untra I ned non-graduate — — — — — — — — — — — —

For o f f  ice
use only

Û

(b) Do you have any Higher Degree(s)?

I f  YES, please specify:

YES
NO B

(c) I f  you wish to s ta te  any other q u a l i f ic a t io n s  of which you are in 
possession, please use the space below.

â

â
â
ü
32

□

□

(d) Do ycu consider your present teaching commitments to be appropriate to  
your sp ec if ic  q u a l i f ic a t io n s  and tra ining?

YES
UNCERTAIN 

NO â
4. (a) Approximately how long have you been teaching in your present . 

establishment?
( I f ,  as a re s u lt  of merger or the l ik e ,  the establishment has changed 
i ts  name and/or type, please indicate the f u l l  period before and a f t e r  
the change).

1 year o r under 1.
1* to  3 years __ 2.
3* to 5 years __ 3.
5* to 7 years 4.
1* to  9 years 5.
9* to 11 years 6.

1 1 * to 13 years 7.
13* to 15 years e.
Over 15 years 9.

35

□

12.
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4 . (b) How many years have you been teaching In a l l ?

I year 
!♦ to  
5 to  

lO* to 
15* to  
20* to  
25* to 
30* to  

Over

or under 
5 years 
10 years 
15 years 
20 years 
25 years 
30 years 
35 years 

35 years

(c) P r io r  to  your present pos it ion , did you hold any other fu l l - t im e  teaching 
posts In secondary education?

YES
NO B

I f  YES, please Indicate the type(s) of establishment a t  which you taught;

Comprehensive Lower School ( I I  -  14 y rs . )
Comprehensive Upper School (14 -  18 y rs . )

All Through Comprehensive School ( I I  -  18 y rs . )
Grammar School 

Secondary f^dern School 
Technical School 

Special School
Others (please specify) ___ _ _ _ _ _ _ _ _ _ _ _ _

33 _____

39
40
41
42
43
44

— 45

,5. Have you ever had fu l l - t im e  employment of longer than s ix  months duration 
outside the f ie ld  of education?

YES
NO

I f  YES, please give b r ie f  d e ta i ls

and indicate approximately how many years In to ta I you have spent in fu l l - t im e  
employment outside the f i e l d  of education.

13.

1 year or under 1.

1* to 3 years 2.
3* to 5 years 3.
5* to 7 years 4.
7* to 9 years 5.
9* to 11 years 6.
I*  to 13 years 7.
3* to 15 years 8.
Over 15 years 9.

For o f f  ice
use only

36 □

37 □

46 □

47 □

4 8 )  I
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6. P r io r  to  your present position , did you have any experience of C .S.E.  
science teaching?

YES
NO B

f  YES, please indicate your experience of C .S.E. .science:

(a) Science Subject!s)  

( I )

(b) Examinations Board(s) (c) Mode of Exam.

( l i )

( i l l )

( I v )

(v)

Please use the space below fo r  any additional comments you may have.

Many thanks fo r  your assistance in the completion of the questionnaire;  
your co-operation in th is  research p ro jec t is g rea tly  appreciated.

U ,

For o f f  ice
use only

49 □

50
51
52
53
54
55
56

57
53
59
60

END OF 
CARD 2
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APPENDIX I I I

THE SURVEY POPULATION ; SAMPLING BY OOUNTY/SUEJECT AREA

NUMBER OF TEACHERS

COUNTY BIOLOGY • CHEMISTRY GENERAL
SCIENCE

PHYSICS ALL
SUBJECTS

1. Derbyshire
North 15 14 7 13 49
Central 8 4 9 8 29
South 20 13 11 17 61

=43 =31 =27 =38 =139
2, Leicestershire

North 20 19 11 20 70
South 24 15 8 14 61

=44 =34 =19 =34 =131
3. Lincolnshire

North 13 10 6 8 37South 8 4 1 5 18=21 =14 =7 =13 =55
4. Northamptonshire

North 14 13 14 11 52South 18 19 7 16 60

5. Nottinghamshire
=32 =32 =21 =27 =112

North 17 12 7 18 54West 13 11 8 12 44East 17 14 10 19 60=47 =37 =25 =49 =158
6. S.Humberside

Grimsby 3 3 4 4 14=3 =3 =4 =4 =14

GRAND TOTALS 190 151 103 165 609
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APPENDIX V

ANALYSIS OF RESPONSE TO QUESTIONNAIRE 
BY TEACHERS OF C.S.E. SCIENCE

Total number of questionnaires despatched 609
Total number of questionnaires returned:

-complete and identifiable by area 413
-complete but not identifiable by area 48
-complete and used in the analysis 461

-incomplete;respondent no longer applicable 11
-incomplete with refusal to participate in

survey 8
-incomplete and not used in the analysis 19

Grand total of questionnaires returned 480
Percentage Response 78.8
Total number of questionnaires applicable of

those despatched 598
Adjusted Percentage Response ____
(of those applicable) 78.4
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APPENDIX VII
INTERVIEW ITEMS

a. Topics frecraently included on the C.S.E. Science Syllabuses

CHEMISTRY GENERAL SCIENCE
01. Chromatography 01.
02. Boiling points 02.
03. Outline of atomic structure 03.
04. Electron transfer 04.
05.pH 05.
06. Composition of air 06.
07. Hardness of water 07.
08. Saponification 08.
09. Allotropy 09.
10. Catalytic action 10.
11. Covalency 11.
12. Neutralisation of an; acid 12.
13. Rusting of iron 13.
14. Solubility 14.
15. Water of crystallization 15.
16. Exothermic reactions 16.
17. Oxidation 17.
18. Preparation of oxygen 18.
19. The law of Constant 19.

Composition 20.
20. Brownian motion

Density
Transference of heat
The light spectrum
Chief properties of magnets
Electrolysis of water
Osmosis
Photosynthesis
Food Chains
Transoiration
Vegetative reproduction
Hardness of water
The simple Voltaic Cell
Rusting of iron
Fire extinguishers
Levers
Laws of reflection 
Structure of the human eye 
Outline of atomic structure 
Preparation of oxygen 
The balanced diet

BIOLOGY PHYSICS
01. Classification of 

Living Things
02. Cell structure
03. The balanced diet
04. Enzymes
05. Anaerobic regpiration
06. Disease
07. Pollution
08. Conservation
09. Food Chains
10. Osmosis
11. Evolution
12. Monohybrid inheritance
13. Tropisms
14. Hormones
15. Vegetative reproduction
16. Animal locomotion
17. Transpiration
18. Animal territories
19. Birth control
20. Soil communities

01. Density
02. The properties of 

the pendulum
03. Flotation
04. The use of the manometer
05. Thermometers
06. The Transference of Heat
07. Properties of magnets
08. Static electricity
09. Use of the ammeter to 

measure current
10. The construction of the 

Leclanche Cell
11. The Joule
12. Refraction
13. Alternating Current
14. Brownian Motion
15. Electromagnetic Spectrum
16. Expansion of solids
17. Inertia
18. Diffusion
19. Elasticity
20. Work

510



APPENDIX VII (Continued)
b. Teaching Strategies and Assessment Procedures
01. Lecture (verbal exposition)
02. Practical Exercises (by pupil)
03. Demonstration (by teacher)
04. Field Work/visits
05. Project Work (on an individual basis)
06. Project Work (on a group basis)
07. Class Discussion
08. Mixed Media (films, video recordings etc.)
09. Pupil Reading
10. Programmed Texts
11. Simulation Exercises (role-playing, games etc.)

01. Short answer exercises, 
factual recall

02. Problem-solving exercises
03. Multipie-choice tests
04. Essay-type questions
05. Written work in class
06. Oral questions/responses
07. General impression
08. Practical exercises

c. Possible Constraints
01. Timetable allocation (hours/week)
02. Timetable pattern (single, double, triple periods)
03. Laboratory/room space
04. Availability of equipment/apparatus
05. Availability of teaching aids (projectors, films, models etc.)
06. Room/Laboratory facilities (power points, gas taps,

black-outs etc.)
07. Library and other resource facilities
08. Staff/pupil ratios
09. Availability of ancillary assistance
10. School/college location (with respect to museums, 

natural habitats, industries etc.)
11. Availability of transport (school buses, public 

transport, hiring facilities, drivers etc.)
12. Syllabus content
13. Pupil attitude (including discipline)
14. Pupil ability
15. Attitude of fellow members of staff 
16.. Attitude of parents
17. Attitude of other parties (employers, governors etc.)
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APPENDIX IX

THE 'NON-USERS'  : THEIR EXPERIENCE OF PROJECT WORK

In the i n v e s t i g a t i o n ,  su bs ta n t ia l  knowledge was gained 

about the nature of  p r o j ec t  work, i t s  o rganisat ion  and 

management, and i t s  r e l a t i v e  success as perceived by the  

teachers of C.S.E.  science p a r t i c i p a t i n g  in the study.  

However, since almost tw o - th i rd s  of  the teachers responding 

to the enquiry were not at  th a t  t ime implementing p r o j ec t  

work wi th t h e i r  C.S.E.  pu p i l s ,  i t  was c l e a r l y  important  not  

only to examine t h e i r  views more c l o se ly  but also to assess 

the v a l i d i t y  of  t h e i r  responses by e s ta b l i s h in g  the bases on 

which t h e i r  opinions and assumptions were formed. I t  was 

important  to determine whether t h e i r  p r e v a i l i n g  a t t i t u d e s  

about p r o j e c t  work arose from f i r s t - h a n d  exper ience of  the 

method or were the r e s u l t  of  secondary sources of informa

t i o n ,  heresay or mere i n t u i t i o n .  Sect ion B of the quest ion

na i re  (which was completed only by those teachers,  three  

hundred and one in a l l ,  not using the p r o j e c t  approach with

C .S .E .  pupi ls  at  the t ime of  the enqui ry )  sought to i n v e s t i 

gate these issues in more depth.  The items included in 

t h i s  sect ion enabled the incidence of  p r o j e c t  work experience  

among the current  ' Non-Users' to be ascer ta ined and provided 

a d d i t io n a l  data on the age range of the pu p i ls ,  the courses 

and the examinat ions fo r  which i t  had been used. Thus, by 

examining both the nature and ex ten t  of  p r o je c t  work 

exper ience among the ' Non-Users' ,  a check on the v a l i d i t y  

of t h e i r  responses to t h is  and l a t e r  sect ions of the  

quest ionna i re  could,  more f a i r l y ,  be made.
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What f o l lo w s ,  is a review of  the main f ind ings in 

t h i s  a r e a .

Item 1, Sect ion B of the ques t ionnai re  posed the 

quest ion ' Have you ever engaged pupi ls  in p r o j ec t  work of  

any k in d ? ' .  A breakdown of the teachers '  response to t h i s  

i tem is given in Table I X . a .

TABLE I X . a .

PREVIOUS EXPERIENCE OF PUPIL PROJECT WORK

QUESTION RESPONSE FREQUENCY OF RESPONSE 
(% age)

Have you ever engaged YES 182 ( 6 0 . 5 )
pupi ls  in p r o j ec t
work of any kind? NO 114 (3 7 .9 )

NOT ANS. 5 (1 . 7 )

n = 301

Of the 301 science teachers ( the  ' Non-Users' )  respond

ing to t h i s  i tem,  182 (60.5%) claimed to have used a 

p r o j e c t  approach wi th pupi ls  at  some t ime during t h e i r  

teaching ca re er .  114 (37.9%) of them admitted to having 

never used p r o je c t  work in t h e i r  teaching r e p e r t o i r e  w h i l s t  

a f u r t h e r  5 respondents f a i l e d  to answer the quest ion.

From these general  observa t ions ,  several  in t e r e s t i n g  

points  emerged. Considering the f i r s t  group of teachers  

( i . e .  those wi th some previous exper ience of pupi l  p ro je c t  

work) two main issues warranted c loser  study; these  

concerned the reasons why the p r o j e c t  method was no longer  

being u t i l i s e d .  Had these teachers abandoned the use of
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p r o j e c t  work because on previous occasions they had found 

i t  unsa t is fac to ry? A l t e r n a t i v e l y ,  had they abandoned the  

method because although i t  had been s a t i s f a c t o r y  in the  

past ,  a l t e re d  circumstances ( e . g .  category of p u p i l ,  

examinat ions,  t im et ab le s ,  resources e t c . )  now made i t  less 

so. In other  words, the important  issue here centred on 

whether p r o j ec t  work was re l inquished  because the method 

i t s e l f  was un sa t i s f a c t o ry  or because the e x is t i n g  working 

condi t ions were l a r ge ly  unsu i tab le .

Concerning the second group of teachers - the 37.9% who 

had no f i r s t - h a n d  knowledge of p r o j e c t  work in act ion - 

f u r t h e r  quest ions arose as to why these teachers f a i l e d  

to int roduce the p r o j ec t  approach. On what grounds did they  

base t h e i r  decis ion not to adopt the p r o je c t  method? What, 

i f  anyth ing,  caused them to r e j e c t  p r o j e c t  work as a 

t e a c h in g / l e a r n in g  st rategy? These issues were taken up in 

subsequent items on the qu es t ion na i re .

F i r s t l y ,  those respondents who had some p r i o r  exper ience  

of the p r o j e c t  approach were asked to give the fo l lowing  

deta i 1s :

( i )  the age range(s)  of the pupi ls  ca rry ing out

the p ro je c t  work,

( i i )  the course(s)  or s u b je c t (s )  they had been

pursuing,

and ( i i i )  the examina t ion (s ) ,  i f  any, of  which i t  formed

p a r t .  The f ind ings  are summarised in Tables IXb,  IXc and

IXd.

The enquiry into the age range of pupi ls  with whom 

p r o j e c t  work had been implemented, revealed th a t  163 (54.2%)  

of the teachers in the ' Non-User ' category had personal
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TABLE I X . b .

THE AGE RANGE OF PUPILS WITH WHOM PROJECT WORK 

HAD PREVIOUSLY BEEN USED

FREQUENCY OF RESPONSE

AGE RANGE 
OF PUPILS 

( years)
RAW*

PERCENTAGE

'Non-Users* with  
past exper ience  
of p r o j ec t  work

A11 'Non-Users*

5+ to 7 1 0.5% 0.3%

7+ to 11 2 1.1% 0.7%

11+ to 14 53 29.1% 17.6%

14+ to 16 163 89.6% 54.2%

16+ to 18 23 12.6% 7.6%

Over 18 - - -

n = 182 n = 301

*  see Table IXd.
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TABLE I X . c .

THE COURSE(S)/SUBJECT($) OF WHICH PROJECT WORK 

HAD PREVIOUSLY BEEN PART

FREQUENCY OF RESPONSE

COURSE/SUBJECT RAW* PERCENTAGE

'Non-Users'  with A l l  ' Non-Users'
past exper ience
of p r o j e c t  work

BIOLOGY 36 (19.8%) (12.0%)

CHEMISTRY 49 (26.9%) (16.3%)

GENERAL SCIENCE 47 (25.8%) (15.6%)

PHYSICS 35 (19.2%) (11.6%)

RURAL SCIENCE 3 (1.6%) (1.0%)

INTEGRATED SCI. 8 (4.4%) (2.6%)

ENGINEERING SCI. 5 (2.7%) (1.7%)

PHYSICS WITH CHEM. 4 (2.2%) (1.3%)

OTHERS . . . 39 (21.4%) (13.0%)

n = 182 301

*  see Table IXd.
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TABLE I X . d .

THE EXAMINATION(S) FOR WHICH PROJECT WORK HAD 
PREVIOUSLY BEÉN USED

FREQUENCY OF RESPONSE

EXAMINATION RAW* PERCENTAGE

' Non-Users' with A l l  ' Non-Users'
past exper ience
of p r o j e c t  work

C.S.E. 132 (72.5%) (43.9%)

G.C.E.  0-LEVEL 10 (5.5%) (3.3%)

G.C.E.  A-LEVEL 17 (9.3%) (5.6%)

NON-EXAMINATION 35 (19.2%) (11.6%)

OTHERS . . . 6 (3.3%) (2.0%)

n = 182 301

* I t  should be emphasised t h a t  these f ig ur es  are not d i s c r e te  
in th a t  one teacher  may have used p r o j ec t  work wi th a 
v a r i e t y  of age groups, in a range of science courses and 
f o r  several  d i f f e r e n t  examinat ions.

exper ience of  the method wi th pupi ls  in the 14-16 year  age 

range.  Such a high percentage is of  i n t e r e s t  in d i c a t i n g  as 

i t  does th a t  a large propor t ion of the respondents,  f a i l i n g  

to use p r o j ec t  work in C.S.E.  sc ience,  had on previous  

occasions used i t  wi th t h i s  age group. F i f t y - t h r e e  teachers  

(17.6%) had used a p r o j ec t  approach wi th pupi ls  during t h e i r  

e a r l i e r  (11 - 14) years of secondary education whi le  only 

tw en ty - th re e  (7.6%) had implemented the method with the  

o v e r - 16 age group.

With re ference to the types of subjects and courses in 

which p r o je c t  work had p rev iously  been used, the respondents 

were found to have had a spread of exper ience across the
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range of school science sub jec ts .  T h i r t y - s i x  teachers  

(12.0%) had undertaken a p r o je c t  approach in Biology,  

f o r t y - n i n e  (16.3%) in Chemistry and fo r ty -se ve n  (15.6%) in 

General Science,  and even in Physics - a subject  area noted 

f o r  i t s  t r a d i t i o n a l  approaches and i t s  low incidence of  

p r o j e c t  work - t h i r t y - f i v e  teachers (19.2%) claimed to have 

had some personal exper ience in t h i s  f i e l d .

On the quest ion of examination t a r g e t ,  i t  was found 

t h a t  132 respondents (43.9%) (see Table IXd) had at  some 

t ime used the p r o j ec t  approach as par t  of a C .S.E.  teaching  

programme whi le  only ten (3.3%) had used i t  in G.C.E.

0 - l ev e l  work. In the o lder  pupi l  age group, seventeen 

teachers (5.6%) had undertaken p r o j ec t  work at  A - l e v e l . 

T h i r t y - f i v e  respondents (1.6%) ind ica ted  t h a t  they had used 

i t  in a non-examinat ion context .

Thus, from these f ind ings  i t  can be seen th a t  of  those 

teachers not using p r o j ec t  work in C.S.E.  science,  a 

su bst an t ia l  propor t ion of them had prev iously  gained 

exper ience of the method at  C.S.E.  and other  l e v e l s ,  in a 

range of subjects and wi th a v a r i e t y  of age groups.

Moreover,  bear ing in mind the breadth of  p r o j e c t  exper ience  

gained by these teachers ,  i t  would seem to be of major  

value to consider t h e i r  views on p r o j e c t  work c a r e f u l l y  

since in a number of cases these represent  informed opinion  

based on f i r s t - h a n d  working knowledge. The reasons why 

these teachers did not use, or f a i l e d  to cont inue to use 

the p r o j ec t  approach at  C.S.E.  l e v e l ,  are t h e r e fo re  press

ing issues.  They are discussed in depth in the main sect ion  

under Chapter E ight .
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