
University of Plymouth

PEARL https://pearl.plymouth.ac.uk

04 University of Plymouth Research Theses 01 Research Theses Main Collection

1979

PEDAGOGIC STYLES IN PHYSICS

TEACHING: AN ATTITUDE SCALING

AND REPERTORY GRID STUDY

KEEN, TERENCE R.

http://hdl.handle.net/10026.1/2175

http://dx.doi.org/10.24382/3213

University of Plymouth

All content in PEARL is protected by copyright law. Author manuscripts are made available in accordance with

publisher policies. Please cite only the published version using the details provided on the item record or

document. In the absence of an open licence (e.g. Creative Commons), permissions for further reuse of content

should be sought from the publisher or author.



CONTENTS 

13) 

1 . 



PlYHOUTH POLYTECHNIC 
LEARfilNG RESOUnCES CENTRE 

ACGR. 
No. 

S ^ K> \ * J O 

T U G 

CUSS 
No. tere 

CUSS 
No. 



CONTENTS PAGE MO 

Acknowledgements 3 

Abs t rac t ^ 

CHAPTER 1. I n t r o d u c t i o n 6 

CHAPTER 2. S e t t i n g the scene w i t h respect t o 

the l i t e r a t u r e 22 

CHAPTER 3. The Research Hypothesis A-7 

CHAPTER i f . The A t t i t u d e I nven to r y 60 

CHAPTER 5, Factors assoc ia ted w i t h a t t i t u d e s t o Physics: 

an e v a l u a t i o n o f the inst rument designed, 

and the method by which sub-groups may be 

i d e n t i f i e d f o r the i n v e s t i g a t i o n of t h e 

hypothesis 75 

CHAPTER 6. The Repertory Gr id as developed f o r use 

i n t h i s research 99 

CHAPTER 7. S e l e c t i o n o f sample, use o f ins t ruments . . . 175 

CHAPTER 8. Ana lys is of r e s u l t s w i t h respect t o the 

hypothesis 188 

CHAPTER 9, "Newsworthy r e s u l t s " : a summary o f 

f i n d i n g s 176 

CHAPTER 10. Conclusion: Extension s t u d i e s , e t c 285 

Appendix 312 

B ib l i og raphy 337 



ACKNOWLEDGEMENTS 

Without the help of many i n d i v i d u a l s and i n s t i t u t i o n s , t h i s 

research could not have been conducted. 

P a r t i c u l a r thanks are extended t o both academic adv i se rs and 

supe rv i so rs ; 

Roger Bu l lock ; Da r t i ng ton H a l l S o c i a l Research U n i t 

Roy McHugh; Open U n i v e r s i t y 

Adr ian Thomas; Open U n i v e r s i t y 

A l l provided c r u c i a l guidance and s t i m u l a t i o n i n the e a r l y years 

w h i l s t my s p e c i a l thanks are extended t o Pro f . B r ian Lewis 

(Open U n i v e r s i t y ) f o r h i s support and encouragement i n the l a t t e r 

stages of the research as p r i n c i p a l supe rv i so r . 

The Po ly techn ics and U n i v e r s i t i e s , through p r o v i d i n g me access t o 

t h e i r s t a f f and s tudents , made the data g a t h e r i n g poss ib l e and 

p a r t i c u l a r thanks must be extended t o Plymouth Po ly techn ic f o r 

the award o f a s t a f f f e l l o w s h i p which enabled me t o pursue the 

research f u l l t ime f o r one year. 

F i n a l l y , but by no means l e a s t , I would l i k e t o acknowledge t i"? 

to le rance of my w i f e , Pru, and c h i l d r e n , Nicky and M a r t i n , who 

have so o f t e n c h e e r f u l l y accepted t h a t 'Dad' w i l l be y e t again 

burning the midnight o i l ! 

Thanks, 



I ) l:4f3! 

I 

ABSTRACT 



ABSTRACT 

The need f o r a g rea te r understanding o f the t e a c h i n g - l e a r n i n g 

process i n h igher educat ion i s c l e a r l y ev iden t from the r a p i d 

increase i n research a c t i v i t y i n t h i s area over the l a s t decade. 

Economic and p o l i t i c a l pressure o f t e n de f i nes the r a t i o n a l e f o r 

such research i n terms of increased e f f i c i e n c y ; i t i s the author 's 

con ten t i on t h a t such an outcome might s t i l l r e s u l t even i f the 

emphasis i s s h i f t e d towards e f f e c t i v e n e s s . Indeed i t i s the body 

of academics who are concerned w i t h s t a f f development t h a t have 

redef ined the problem i n these terms. Much research has 

concentrated on the outcomes of the t e a c h i n g - l e a r n i n g process i n 

order t o t r y and measure teaching e f f e c t i v e n e s s . W h i l s t i t cannot 

be denied t h a t these researchers have recorded some i n t e r e s t i n g 

observa t ions , the author has shown t h a t t h i s pe rspec t i ve on the 

problem presents a l ess than complete p i c t u r e . 

I n the work repor ted i n t h i s t h e s i s an adap ta t i on of a Repertory 

Grid methodology based on the p r i n c i p l e s o f Personal Construct 

Psychology was used p r i m a r i l y t o examine i n d e t a i l the ways i n 

which d i f f e r e n t teachers and students perce ive the r o l e s of them

selves and others i n the teach ing - l ea rn i ng process -̂nd t o exp lore 

t h e i r perspect ives on the range o f pedagogic s t y l e s commonly 

u t i l i z e d by the educators. 

The author has been able t o demonstrate t h a t groups o f students and 

teachers who share common a t t i t u d e s towards the d i s c i p l i n e of 

physics are more l i k e l y to demand a common pedagogic s t y l e i n order 

t o f a c i l i t a t e e f f e c t i v e , and t h e r e f o r e e f f i c i e n t l e a r n i n g . The 

development o f an a t t i t u d e sca le enabled these groups of common 

a t t i t u d e t o be i d e n t i f i e d on fou r a t t i t u d i n a l components, ran;.:;-:; 

from exam o r i e n t a t i o n t o pleasure from phys ics . The author 

i n v e s t i g a t e s a number o f hypotheses r e l a t i n g a t t i t u d e and pedagogic 

s t y l e . The conclus ions drawn from the data enable the author t o 

make comment on the v a l i d i t y o f a number o f commonly he ld 

misconceptions w i t h i n the arena of physics teach ing i n higher 

educat ion. 



INTRODUCTION 



1,1. Doc to ra l Theses can o r i g i n a t e , i t seems, i n two r a t h e r 

d i f f e r e n t ways. One increasingly-common method i s f o r the 

researcher t o sub jec t some a l ready -es tab l i shed body of 

l i t e r a t u r e t o an " i n -dep th " s c r u t i n y , w i t h a view t o i d e n t i 

f y i n g quest ions and issues which look as i f they ought t o be 

examined more c l o s e l y . T y p i c a l l y , the aim of such an exerc ise 

i s t o uncover poss ib le paradoxes and anomalies, hidden 

assumptions, suspect methodologies, d o u b t f u l l o o k i n g chains o f 

reasoning, c o u n t e r - i n t u i t i v e a s s e r t i o n s , a l t e r n a t i v e explan

a t i o n s , seemingly-suspect f i n d i n g s , and so on. The ensuing 

t h e s i s work then c o n s i s t s i n a t tempt ing t o reso lve or ( a t the 

very l e a s t ) i l l u m i n a t e some of the quer ies t h a t the l i t e r a t u r e 

search managed t o r e v e a l . The p o i n t t o be noted about research 

of t h i s k i n d i s t h a t i t i s a body o f l i t e r a t u r e - o r , more 

p r e c i s e l y , the d e f i c i e n c i e s i n such l i t e r a t u r e - t h a t i s the 

main source of i n s p i r a t i o n f o r whatever hypotheses are t e s t e d . 

I n o ther words, the hypotheses t h a t get t e s t e d are a r e a c t i o n t o 

the l i t e r a t u r e , r a t h e r than a r e a c t i o n to problems t h a t present 

themselves i n the r e a l wo r l d . 

1.2. The work repor ted i n t h i s t h e s i s d i d not o r i g i n a t e i n t h i s way, 

The o r i g i n a t i n g ideas d i d not come from some a l r e a d y - e x i s t i n g 

t;c-Jy of l i t e r a t u r e . Rather, they were the outcome o f severa l 

years o f personal r e f l e c t i o n on the problems of teach ing under

graduate l e v e l physics i n the FE/HE area. 

1.3. To the consc ien t ious teacher, teach ing poses a wide range of 

d i f f i c u l t and cha l l eng ing problems. This seems t o be 



p a r t i c u l a r l y t r u e o f teach ing which i s aimed a t f i r s t year 

undergraduates - because i t i s d u r i n g the f i r s t year t h a t 

s tudent a t t i t u d e s (toward the s u b j e c t matter being taugh t ) are 

l i k e l y t o "harden." To make mat ters worse, the re are c e r t a i n 

sub jec t s - and physics ( l i k e mathematics) i s g e n e r a l l y agreed 

t o be one o f these - t h a t seem, f o r reasons which are by no 

means w e l l understood, t o be "ex t r a d i f f i c u l t " t o teach 

e f f e c t i v e l y . The teach ing of physics t o f i r s t year under

graduates i s , t h e r e f o r e ^ a doubly hazardous venture . I t i s 

hazardous by v i r t u e of the s tudents being i n t h e i r f i r s t (and 

probably most impressionable) year, and i t i s hazardous by 

v i r t u e of c e r t a i n s p e c i a l d i f f i c u l t i e s t h a t seem t o inhere i n 

the very nature of the sub jec t mat te r . However consc ien t i ous 

and w e l l i n t e n t i o n e d the teacher might be, i t i s a l t o g e t h e r too 

easy f o r students t o be " turned o f f " - even t o the p o i n t of 

dropping out - by what they ( i . e . the s tudents themselves) 

regard as bad teach ing . 

1 .^ . Th is , then, was the problem t h a t f i r s t presented i t s e l f t o the 

present w r i t e r back i n 1971 - s h o r t l y a f t e r he had been 

appointed, as a q u a l i f i e d physics teacher, t o teach physics t o 

f i r s t year students i n a Col lege of Fur ther Educat ion. The 

proDlem, i n i t s most general form, i s t h a t o f d i s c o v e r i n g ways 

i n which such teaching might be rendered more e f f e c t i v e . 

C l e a r l y , t h i s p a r t i c u l a r problem d i d not emerge from any reading 

of the p r o f e s s i o n a l l i t e r a t u r e . Rather, i t mani fested i t s e l f 

as a press ing and r e c u r r i n g problem i n a r e a l - l i f e teaching 

s i t u a t i o n . As a c o r o l l a r y , i t f o l l o w s t h a t the r e l e v a n t 



l i t e r a t u r e ( i . e . l i t e r a t u r e r e l e v a n t t o s o l v i n g the problem) 

had t o be sought a f t e r the problem had appeared. 

1.5. There are obv ious ly many poss ib le r e a c t i o n s t o the k ind o f 

problem j u s t descr ibed. For example, an exper t i n cu r r i cu l um 

design might seek t o redesign the f i r s t year physics c u r r i c u l u m . 

An exper t i n human m o t i v a t i o n might look f o r novel i n c e n t i v e s . 

An exper t i n micro- teaching or a u d i o - v i s u a l a ids might e x p e r i 

ment w i t h d i f f e r e n t ways of p resen t i ng the normal f i r s t year 

m a t e r i a l . An exper t i n i n d i v i d u a l i s e d teaching might t r y some 

v a r i a n t o f , say, the K e l l e r Plan. And so on. Since the 

author d i d not a t t h a t t ime cons ider h imse l f t o be an exper t i n 

anyth ing a t a l l , he reserved h i s judgment on what might u s e f u l l y 

be done t o f a c i l i t a t e the teach ing and l e a r n i n g process. 

Ins tead o f l ook ing f o r some " o f f the peg" technique t o t r y out 

on the f i r s t year s tudents , he embarked on a s e r i e s o f i n f o r m a l 

d iscuss ions - w i t h the students themselves, and w i t h other 

physics teachers, and w i t h o ther non-physics teachers of f i r s t 

year s tudents . The general aim of these d iscuss ions was t o get 

a f e e l f o r how these d i f f e r e n t k inds o f persons "saw" the 

problem as a whole. 

1,6-, These d iscuss ions went on, i n t e r m i t t e n t l y , f o r seve ra l months. 

As they progressed, the present w r i t e r became i n c r e a s i n g l y aware 

of the f a c t t h a t , w i t h i n each o f the t h r e e groups o f d iscussants 

( s tuden ts , physics teachers and non-physics teachers) there were 

marked d i f f e r e n c e s o f a t t i t u d e : (a) towards phys ics , per se, 

and (b) towards the ways i n which physics might best be taugh t . 



For example, some students seemed t o view the l e a r n i n g o f 

physics as a somewhat burdensome task t h a t they had agreed t o 

go through i n order t o pass an examinat ion. Other s tudents 

seemed t o be wanting t o l e a r n the sub jec t f o r i t s own sake. 

Yet o thers seemed t o be p r i m a r i l y i n t e r e s t e d i n t h e p r a c t i c a l 

use t h a t they cou ld l a t e r make o f phys ics , i n the r e a l wo r l d . 

And so on, A , l i t t l e r e f l e c t i o n suggests t h a t these " a t t i t u d e 

t o phys ics" are rough ly synonymous w i t h "reasons f o r l e a r n i n g 

phys ics . " I n o ther words, they say something about the 

perceived goals o f t he l e a r n i n g process. For one s tudent , the 

goal i s a piece o f paper s t a t i n g t h a t he has s a t i s f i e d the 

examiners. For another, the goa l i s the s a t i s f a c t i o n t h a t 

comes from s tudy ing a sub jec t which one r e a l l y en joys . For ye t 

another s tudent , the goal i s the promise o f p r a c t i c a l r e a l -

wor ld a p p l i c a t i o n s o f the knowledge being impar ted . 

1.7. As might be expected, these d i f f e r e n t ways o f v iewing the 

teach ing / l ea rn i ng process tended t o be shared, t o v a r y i n g 

e x t e n t s , by the teachers themselves. Thus, some teachers 

seemed t o be p r i m a r i l y concerned w i t h pushing t h e i r s tudents 

through the r e q u i s i t e examinat ions. Others seemed t o be 

t r y i n g t o communicate t h e i r own love and enthusiasm f o r the 

s i i u j u c t . And o the rs seemed t o a t t a c h s p e c i a l importance, i n 

t h e i r teach ing , t o t he p r a c t i c a l uses t o which phys ics could be 

put . To the ex ten t t h a t a teacher pursues one genera l goa l 

(e.g. the goa l o f g e t t i n g h i s s tudents through t he mandatory 

examinations) r a t h e r than another, he w i l l o b v i o u s l y tend t o 

adopt a PEDAGOGIC STYLE which s t r i k e s him as being most 

10 



app rop r i a te f o r the ach iev ing o f t h a t goa l . Such a s t y l e i s 

then l i k e l y t o i r r i t a t e any student who has a s t rong preference 

f o r a somewhat d i f f e r e n t g o a l ! 

1.8. To judge from the k inds of d iscuss ions t h a t the w r i t e r 

o r i g i n a l l y he ld , a f a i l u r e t o share common goals was by no 

means the on ly source o f f r u s t r a t i o n and f r i c t i o n among students 

and teachers. I t i s sometimes g l i b l y suggested t h a t people 

l e a r n most from o ther people who are d i f f e r e n t from themselves. 

This may be t r u e o f some people. But the m a j o r i t y seem more 

l i k e l y t o r e j e c t people whom they perceive as being d i f f e r e n t 

from themselves. Conversely, they seem t o "warm" towards 

people whom they perce ive as being e s s e n t i a l l y s i m i l a r - i n 

va lues, i d e o l o g i e s , wor ld views, and the l i k e - t o themselves. 

There i s l i t t l e doubt t h a t s tudents can be q u i t e qu ick t o r e j e c t 

teachers whom they perce ive (perhaps r i g h t l y , perhaps wrongly) as 

having incompat ib le values and ou t l ooks . Some teachers are 

equa l l y quick t o show d isapprova l o f s tudents who do not seem t o 

share t h e i r values and ou t l ooks . The whole problem i s 

exacerbated by the 1 uc t t h a t teachers and students o f t e n seem t o 

be unaware o f the values and out looks t h a t they t a c i t l y subscr ibe 

t o and/or ev ince. For example, a teacher who pays l i p se rv i ce 

t c the need t o l e a r n physics " f o r i t s own sake," might a c t u a l l y 

teach as i f h i s so le o b j e c t i v e i n l i f e i s t o get h i s students 

through t h e i r examinat ions. And a teacher who f a n c i e s h imse l f 

t o be c l e a r and i n c i s i v e might come across t o h i s s tudents as 

being woo l l y and muddled. 

11 



1.9. Considerat ions of t h i s k i n d have l e d i n recent years t o a 

v a r i e t y o f "Ap t i t ude -Teache r - I n te rac t i on " exper iments, i n which 

at tempts have been made t o achieve some s o r t o f match (e.g. of 

p e r s o n a l i t i e s and/or c o g n i t i v e s t y l e s ) between teachers and t h e i r 

s tuden ts . However, the d iscuss ions which the present w r i t e r 

h e l d , back i n the pe r iod 1971 t o 1973, persuaded him of the need 

t o cast the net somewhat wider - and t o embark on a general 

i n v e s t i g a t i o n ( w i t h respect t o f i r s t year undergraduate phys ics) 

of the i n t e r a c t i o n between PEDAGOGIC STYLES of teach ing and 

ATTITUDES toward the sub jec t mat ter . Th is , i n a n u t s h e l l , i s 

what the present t h e s i s i s a l l about. 

1.10. Any attempt t o exp lore the complex r e l a t i o n s h i p s between 

Pedagogic S ty les and A t t i t u d e s obv ious ly c a l l s f o r a d i scuss ion 

o f what these words are taken t o mean. More w i l l be sa id about 

t h i s s h o r t l y . For the moment, i t may be s u f f i c i e n t t o note 

t h a t , i r r e s p e c t i v e o f the way i n which these words f i n a l l y get 

d e f i n e d , the re i s c l e a r l y a need t o cons t ruc t a d a t a - e l i c i t i n g 

procedure which w i l l r e l i a b l y e x t e r i o r i s e the a t t i t u d e s i n 

ques t ion , and which w i l l a l so e x t e r i o r i s e ( i . e . make a v a i l a b l e 

f o r p u b l i c s c r u t i n y ) the ways i n which people perce ive and judge 

pedagogic s t y l e s . For reasons t h a t w i l l l a t e r be made c l e a r , i t 

r»C3 cicoided t o use the Repertory Gr id Technique as the 

app rop r ia te e x t e r i o r i s i n g ins t rument . The f i r s t stage of the 

research program was acco rd ing l y devoted t o the c a r e f u l 

c o n s t r u c t i o n and v a l i d a t i o n o f such an ins t rument . The 

ins t rument was then app l i ed t o the three groups of persons which 

have al ready been b r i e f l y d e f i n e d . 

12 



1.11. As subsequent chapters t r y t o show, the r e p e r t o r y g r i d 

technique e l i c i t e d a r i c h crop o f data about people's 

percept ions and assessments of d i f f e r e n t pedagogic s t y l e s , and 

about t h e i r a t t i t u d e s t o phys ics , per se, and t o the "goals" o f 

physics teach ing. As a r e s u l t o f the research i t was poss ib l e 

t o c l a s s i f y pedagogic s t y l e s and a t t i t u d e s i n p romis ing - look ing 

- ways. I t was a lso poss ib le t o compare and c o n t r a s t the some

what d i f f e r e n t percept ions of the th ree groups of sub jec t s 

(s tuden ts , physics teachers and non-physics teachers) s t u d i e d , 

and t o explore the ways i n which pedagogic s t y l e s and a t t i t u d e s 

i n t e r a c t . More p r e c i s e l y , i t was a lso poss ib le t o probe the 

v a l i d i t y of no less than twelve hypotheses t o do w i t h a t t i t u d e s 

and t h e i r i n f l uence on the perceived e f f e c t i v e n e s s o f d i f f e r e n t 

pedagogic s t y l e s . Al though the e n t i r e p r o j e c t i s w r i t t e n up as 

i f i t were a piece o f "pure" research, f requent a t t e n t i o n i s 

drawn t o some poss ib le p r a c t i c a l i m p l i c a t i o n s o f the f i n d i n g s . 

Of c e n t r a l importance, here, i s the author 's con jec tu re t h a t 

a t t i t u d e matching may prove t o be more e f f e c t i v e than a p t i t u d e 

or a b i l i t y matching. I n o ther words, i f a teacher has the 

choice of matching p u p i l s ( i n smal l groups) on the basis of 

shared a t t i t u d e s toward the sub jec t matter being t augh t , then 

t h i s might prove to be pedagog ica l l y super io r t o matching them 

on the basis o f , say, s i m i l a r i t y o f I.Q. Another way of 

expressing the p o i n t would be t o say t h a t i t i s a mistake t o 

assemble, i n a s i n g l e group, a l l s tudents possessing a h igh I.Q., 

i f the r e s u l t i n g high-I .Q. group con ta ins students who have 

r a d i c a l l y d i f f e r e n t a t t i t u d e s towards the sub jec t mat ter being 

taugh t . However, t h i s i s on ly one specimen exar.ple of the way 

13 



i n which the r e s u l t s o f . t h e present research might i n f l u e n c e 

physics teaching i n the f u t u r e . More g e n e r a l l y , i t i s the 

author 's con ten t ion t h a t the c r i t e r i a used t o form student 

groups, and the methods o f i n s t r u c t i o n advocated by teachers o f 

undergraduate phys ics , the students* percept ions o f t h e i r own 

needs i n terms o f pedagogic s t y l e , and teachers ' pe rcep t ions o f 

,̂  t h e i r s tudents* needs a l l r e q u i r e f u r t h e r i n v e s t i g a t i o n . 

Furthermore the author in tends t o prov ide evidence which w i l l 

not on ly permit an i n v e s t i g a t i o n of the areas noted but which 

may s u b s t a n t i a t e the c la im t h a t teachers o f phys ics , teachers 

of d i s c i p l i n e s other than physics and physics s tudents a l l tend 

t o use d i f f e r e n t c r i t e r i a when assessing a teacher 's e f f e c t i v e 

ness. I t i s common p r a c t i c e i n most i n s t i t u t i o n s o f f u r t h e r or 

h igher educat ion t o use a measure o f a p t i t u d e or a b i l i t y t o 

determine the composit ion of s tudent l e a r n i n g groups. (The 

author expands t h i s argument l a t e r , when the concept or 

'perceived academic p o t e n t i a l ' i s i n t r o d u c e d ) . Furthermore the 

academic teacher i n Great B r i t a i n , u n l i k e h i s American counter 

p a r t , i s not r e g u l a r l y assessed and he i s g iven cons iderab le 

autonomy i n choosing h i s p r e f e r r e d pedagogic s t y l e , which, i t 

w i l l gene ra l l y be agreed, i s chosen i n t u i t i v e l y by the 

i n d i v i d u a l s t a f f member w i t h o u t re ference t o s tudent feedback or 

peer a p p r a i s a l . Wh i l s t the emergence of s t a f f developmeni: 

u n i t s (S.C.E.D.S.I.P., 1973) d i r e c t l y concerned w i t h the 

improvement of teaching e f f e c t i v e n e s s , has occurred i n the e a r l y 

1970s such u n i t s have been preoccupied w i t h the behav ioura l 

assessment o f teaching aga ins t c r i t e r i a e x t e r n a l l y s p e c i f i e d by 

t h e i r 'experts . ' (Proceedings o f the 3 rd . I n t e r n a t i o n a l 
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Conference on the Improvement o f U n i v e r s i t y Teaching 1977). 

The author contends t h a t both the methods used f o r student 

group composi t ion and the s t r a t e g i e s adopted t o assess teach ing 

e f f i c i e n c y ( r a t h e r than appraise l e a r n i n g e f f e c t i v e n e s s ) are 

l ess than i d e a l , generat ing a need f o r an i n v e s t i g a t i o n o f the 

areas noted i n sec t i on 1.11. above. 

1.12. No excuse need be, nor indeed i s , o f f e r e d f o r t h i s i n i t i a l l y 

negat ive and c r i t i c a l view, i f i t i s recognised t h a t such 

expressions c o n s t i t u t e a very s u b j e c t i v e se t o f hypotheses 

a r i s i n g from extens ive personal exper ience, both as a teacher 

of physics i n FE/HE and i n the r o l e o f one who endeavours t o 

analyse and improve the teach ing o f o t h e r s . 

The op in ions expressed represent a s t a r t i n g p o i n t , an 

o r i e n t a t i o n f o r c o o s t r u c t i v e c r i t i c i s m , a n a l y s i s and development 

o f an a l t e r n a t i v e system. As Claude Bernard s t a t e d i n 1865, 

"A hypothesis i s the o b l i g a t o r y s t a r t i n g p o i n t o f a l l 

exper imenta l reasoning. Without i t no i n v e s t i g a t i o n would be 

poss ib le and one would l e a r n no th i ng ; one could on ly p i l e up 

barren observat ions. To experiment w i t h o u t preconceived ideas , 

i s t o wander a i m l e s s l y . " (Bernard, 1865). 

1.13.1. The author has a l ready used terms, which have d e f i n i t i o n s 

s p e c i f i c t o t h i s research, these r e q u i r e e x p l a n a t i o n . 

"Pedagogic s t y l e . " This term i s taken t o embody a l l of what a 

teacher 'does' when e x e r c i s i n g h i s teach ing f u n c t i o n . 

Teaching i s seen a t one l e v e l ( r ough l y , the l e v e l o f " a c t i o n s " ) 
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as a p r a c t i c a l a c t i v i t y wherein the teacher spends a la rge 

p r o p o r t i o n o f h i s t ime w r i t i n g on blackboards, marking books, 

prepar ing lessons, a r rang ing classroom equipment, l i s t e n i n g t o 

h i s s tudents t a l k i n g , e t c . W h i l s t a t a second l e v e l 

( r ough l y , the l e v e l o f "goals" ) i t may be seen as f a c i l i t a t i n g 

l e a r n i n g . Many problems of a p r a c t i c a l nature develop i n 

teach ing , most being assoc ia ted w i t h the teacher 's bas ic task -

t h a t o f making a v a i l a b l e c e r t a i n k inds o f knowledge and 

enab l ing the student t o r e l a t e the un-commonsense knowledge of 

the sub jec t t o the commonsense knowledge a l ready i n t e r n a l i s e d 

w i t h i n h i s c o g n i t i v e s t r u c t u r e . Th is aspect o f teach ing 

emphasises the teacher as a p r a c t i t i o n e r . A d d i t i o n a l l y , the 

teacher i s an exponent of a p p l i e d knowledge working w i t h i n 

p r o f e s s i o n a l t r a d i t i o n s . Wh i l s t t h i s two p a r t model o f 

teaching could be c r i t i c i s e d f o r i t s over s i m p l i f i c a t i o n , i t 

does prov ide a fri.'.:iework upon which the research may be based. 

The autonomy of teachers i n Great B r i t a i n has meant t h a t each 

i n d i v i d u a l can evolve h i s own p a r t i c u l a r se t o f s k i l l s and 

techniques which he uses as he cons iders a p p r o p r i a t e i n order t o 

f a c i l i t a t e l e a r n i n g i n h i s s tuden ts . The author uses the term 

'pedagogic s t y l e ' as a means o f s p e c i f y i n g a complex set o f 

techniques, behaviours or understandings which c h a r a c t e r i s e one 

i n d i v i d u a l ' s teach ing r o l e i r . a o p c o i f i e d s e t t i n g . Thus, a 

'pedagogic s t y l e ' i s both a d e s c r i p t i o n o f how teacher 'A' 

manages a given l e a r n i n g s i t u a t i o n and a d d i t i o n a l l y , how a 

h y p o t h e t i c a l teacher, 'B', might manage the same l e a r n i n g 

s i t u a t i o n . 
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1.13.2. "Perceived academic p o t e n t i a l . " Students o f physics are 

f r e q u e n t l y grouped by " a b i l i t y * (based on a prev ious year's 

performance) before they are exposed t o new l e a r n i n g s i t u a t i o n s . 

L o g i c a l l y , i f they are t o l e a r n new m a t e r i a l , they cannot be 

c l a s s i f i e d accord ing t o t h e i r r e a l a b i l i t y t o l e a r n i n the new 

s e t t i n g as t h i s cannot be evaluated u n t i l the l e a r n i n g 

experience i s o v e r l Thus, t h e i r performance on a t e s t of past 

l e a r n i n g experiences i s used t o p r e d i c t t h e i r performance i n the 

new s e t t i n g . I t i s p o s t u l a t e d , t h e r e f o r e , t h a t any t e s t o f 

previous l e a r n i n g can on ly provide a measure o f "perceived 

academic p o t e n t i a l " f o r performance i n a new s e t t i n g . The 

author exp la ins the concept o f "perceived academic p o t e n t i a l " 

f u r t h e r i n a j o i n t paper w i t h Reid (keen & Reid, 1977). 

1.13.3. E f f e c t i v e teach ing . Educators r e g u l a r l y debate the m e r i t s 

of e va l ua t i ng e f f e c t i v e teach ing . I n t h i s research, the 

author has chosen t o s i m p l i f y the problem by consc ious ly 

avo id ing the tempta t ion t o q u a n t i f y e f f e c t i v e n e s s , which would, 

of necess i t y , have meant us ing some form of teacher a p p r a i s a l 

system (e.g. IDEA, B i l e s 1975). Such systems, and there are 

many descr ibed i n the l i t e r a t u r e , a re , w i t h o u t excep t i on , 

behav iour ly based. Thus the teachers performance i s compared 

w i t h some se t o f supposedly good a i :L r ibu tes o f t each ing , u s u a l l y 

teacher behaviours. (Such as "adequate use of ques t i on ing , ' 

'uses set i n d u c t i o n , ' e t c . ) . The author determined from the 

beginning of the research t o avoid the i m p o s i t i o n o f c r i t e r i a o f 

. ' e f f ec t i veness ' s p e c i f i e d by some e x t e r n a l 'exper t . ' Ins tead 

of q u a n t i f y i n g e f f e c t i v e teaching the author chose t o ' q u a l i f y ' 
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the term by p l a c i n g each and every s u b j e c t who prov ided data i n 

the p o s i t i o n o f a personal 'expert ' who knows what he perceives 

as e f f e c t i v e teach ing , A methodology was developed which 

enabled these i n d i v i d u a l percept ions o f e f f e c t i v e teaching t o be 

made e x p l i c i t t o the e x t e r n a l observer. Thus,the term 

' e f f e c t i v e teaching'^as used by the author, accepts the semantic 

d i f f e r e n t i a t i o n from ' E f f i c i e n t teach ing ' which was considered 

a t l eng th by Sayer (Sayer, 1977) and o t h e r s , and de f i nes a 

pedagogic p r o f i l e (see paragraph 1 . 1 3 , l . ) j perce ived by e i t h e r 

an i n d i v i d u a l respondent or a group o f respondents, which he or 

they b e l i e v e promotes maximum l e a r n i n g i n the s tudent groups 

exposed to t h a t pedagogic p r o f i l e . 

1.1A-. An i n v e s t i g a t i o n which pu rpor ts t o ques t ion the areas 

ident i f ied^demands a methodology which can measure a t t i t u d e 

towards c e r t a i n p r e s p e c i f i e d aspects of p h y s i c s - i n d which can 

make e x p l i c i t pedagogic s t y l e s perceived as r e p r e s e n t i n g 

e f f e c t i v e teach ing by respondents. 

The f i r s t methodological problem, namely a t t i t u d e measurement, 

may be resolved by a review o f e x i s t i n g measures o f a t t i t u d e . 

A d e t a i l e d d iscuss ion r e l a t i n g t o such a review toge ther w i t h 

the r a t i o n a l e f o r the development o f a new a t t i t u d e scale }z 

undertaken l a t e r , f o r the purposes o f t h i s i n t r o d u c t i o n i t i s 

s u f f i c i e n t t o s t a t e t h a t a new inven to r y was seen t o be r e q u i r e d 

and was, i n consequence, developed. The second methodologica l 

problem, t h a t o f s p e c i f y i n g pedagogic s t y l e , present^id a r a t h e r 

more ser ious hu rd le . Having chosen t o d e f i n e 'pedagogic s t y l e ' 
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as i n d i c a t e d i t became necessary t o exp lo re the p o s s i b i l i t i e s 

o f a mu l t i - d imens iona l " p r o f i l e " which could be seen t o cover 

a l l the r e c u r r e n t c r i t e r i a seen as impor tan t by the respondent. 

Many b e h a v i o u r i s t s t y l e techniques are a v a i l a b l e f o r such 

p r o f i l e f o r m u l a t i o n but a l l s u f f e r from the se r i ous drawback o f 

s p e c i f y i n g supposedly impor tan t c r i t e r i a from some e x t e r n a l 

*expert ' source. Two techniques e x i s t e d , however, which were 

not b e h a v i o u r a l l y o r i e n t e d , these were K e l l y ' s r e p e r t o r y g r i d 

technique and Osgood's Semantic D i f f e r e n t i a l . For reasons 

s p e c i f i e d i n l a t e r chapters the r e p g r i d technique was adopted 

and subsequently developed by the author i n a unique way 

r e l a t i v e t o previous at tempts t o use c o g n i t i v i s t techniques f o r 

the p roduc t ion o f 'pedagogic s t y l e ' p r o f i l e s . 

1.15. Ear ly i n the developmental stages of the research the author 

became aware of th^. magnitude o f the task he had undertaken. 

A c l e a r need to spec i f y the scope o f the study was e v i d e n t , 

the nature o f the research problem being seen by the author as 

q u i t e d i f f e r e n t i n each sec to r o f educat ion. The techniques 

adopted, and the f i n d i n g s descr ibed , cannot n e c e s s a r i l y be 

t r a n s f e r r e d from FE/HE t o secondary or secondary t o primary 

educat ion, . Therefore, a d e c i s i o n had t o be taken w i t h regard 

t o the sector o f educat ion whicit was t o form the bas is o f the 

research. A v a r i e t y o f f a c t o r s c o n t r i b u t e d t o the dec is ion 

made t o r e s t r i c t the study t o FE/HE. The major f a c t o r s 

inc luded the experience o f the researcher which was mainly i n 

t h a t sec to r , the r e l a t i v e ease o f access t o a r e p r e s e n t a t i v e 

sample of respondents and, not i n s i g n i f i c a n t l y , the demand 
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being made by physics f a c u l t y s t a f f and students t o i n v e s t i g a t e 

physics teaching g e n e r a l l y . 

The FE/HE r e s t r i c t i o n l i m i t s the research^only i n so f a r as i s 

necessaryJ i n order t o complete the p r o j e c t w i t h i n the l i m i t s 

imposed by t ime and resources. 

1.16. Having c rude l y s p e c i f i e d the areas o f i n t e r e s t , considered 

the methodological requirements and determined the scope o f the 

study the author was able t o embark on a review o f the 

l i t e r a t u r e and s p e c i f y the p a r t i c u l a r hypotheses which the 

research data would support or r e f u t e . 

The reseach was conducted by adopt ing , what some w r i t e r s 

descr ibe as a phenomenonological approach. (To these w r i t e r s , 

an approach i s phe?;omenological i f i t c a l l s f o r an e x t e r i o r i -

s a t i o n or v e r b a l r e p o r t i n g o f one's c u r r e n t s u b j e c t i v e 

exper iences) . I n i t s extreme form a phenomenonological 

approach demands t h a t a researcher becomes one of the sub jec t s 

i n h i s f i e l d of study and conducts the research f rom ' w i t h i n . ' 

The author had experienced being a member o f each o f th ree 

ca tegor ies of respondents, and the s p e c i f i c a t i o n o f the 

hypotheses was made from h i s pob i c ion o f former exper ience. 

Th is , together w i t h the i n t e n t t o place the onus f o r 'expert ' 

op in ion on the respondent j u s t i f i e d the phenomenological l a b e l . 

No s t rong p r e s c r i p t i v e comments can be necessa r i l y made from the 

conc lus ions, but the r a i s i n g o f p e r c e p t i o n a l awareness o f the 
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problems, o f pedagogic re levance, together w i t h an o b j e c t i v e 

comment on one s t a t i c p i c t u r e of physics t e a c h i n g , may lead t o 

the i d e n t i f i c a t i o n of u s e f u l areas of subsequent research 

s p e c i f i c a l l y designed t o be o f a p r e s c r i p t i v e na tu re . 
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SETTING THE SCENE 

WITH RESPECT TO THE 

LITERATURE 
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2.1. People ( l i k e the present au tho r ) who have gained t h e i r 

i n i t i a l q u a l i f i c a t i o n s i n the "hard" p h y s i c a l sc iences, tend t o 

take i t f o r granted t h a t researchers should always g i ve (or be 

capable o f g i v i n g ) p rec ise d e f i n i t i o n s o f the key terms t h a t 

they use. I t t h e r e f o r e comes as something of a s u r p r i s e t o 

d iscover t h a t researchers i n the " s o f t " human and s o c i a l 

— sciences are so o f t e n casual about the termino logy t h a t they 

deploy. For example, i f one examines any hal f -dozen papers 

(chosen a t random) on the s u b j e c t o f " p r e j u d i c e , " i t can be 

q u i t e d i f f i c u l t t o decide whether, and t o what e x t e n t , such 

papers are a c t u a l l y t a l k i n g about " the same t h i n g . " Moreover, 

what one researcher t a l k s about under the heading o f " p r e j u d i c e , " 

another w r i t e r might t a l k about under the s e e m i n g l y - d i f f e r e n t 

heading o f , say, "e thn ic aggress ion." Under such ci rcumstances, 

words such as " p r e j u d i c e " and " e t h n i c aggression" would seem t o 

be l i t t l e more than l a b e l s o f convenience - tag vords which 

s i g n a l the f a c t t h a t the paper "has something t o do" w i t h what 

commonly (and vaguely) tends t o go under the name o f p r e j u d i c e or 

e t h n i c aggression. Such words are s imply not in tended t o have 

any very prec ise meaning. 

2.2. Since many h igh ly - regarded t h e o r i s t s and researchers i n the 

s o f t sciences seem q u i t e sanguine about the deployment o f Joose 

and i l l - d e f i n e d termino logy (and s i n c e , moreover, t h e i r 

a n c i l l a r y suppor t ing te rmino logy o f t e n tends t o be even more 

loose and i l l - d e f i n e d ) , i t i s n a t u r a l t o ask whether p r e c i s i o n 

r e a l l y mat ters i n the f i e l d o f human and s o c i a l research. 
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Several comments are i n order here. F i r s t o f a l l , i t may 

be noted t h a t d e f i n i t i o n s a re , by t h e i r very na tu re , u n l i k e l y 

t o do j u s t i c e t o anyth ing as complex as a psycho log i ca l 

phenomenon. D e f i n i t i o n s t y p i c a l l y c o n s i s t o f no more than one 

or two sentences. A t the very most, they can h i g h l i g h t some 

f e a t u r e o f the phenomenon de f ined - and a l s o , perhaps, b r i e f l y 

i n d i c a t e the way i n which the phenomenon compares and/or 

c o n t r a s t s w i t h some r e l e v a n t l y r e l a t e d phenomenon. I f any th ing 

more d e t a i l e d i s r e q u i r e d , more than one or two sentences would 

be c a l l e d f o r - and t h a t would move the researcher i n t o the 

realm o f " e x p l i c a t i o n s " or " e l u c i d a t i o n s , " r a t h e r than succ i nc t 

d e f i n i t i o n s . 

Secondly, i t was Kant who f i r s t remarked t h a t d e f i n i t i o n s are 

the end-points , r a t h e r than the s t a r t i n g - p o i n t s o f 

i n t e l l e c t u a l enqu:.-?y. Of necess i t y , one might s t a r t w i t h a 

p r o v i s i o n a l o r t e n t a t i v e d e f i n i t i o n . But , as one's e n q u i r i e s 

proceed, the i n i t i a l d e f i n i t i o n w i l l be seen t o be inadequate 

and i n need of m o d i f i c a t i o n . Perhaps a f t e r many years o f 

enqu i ry , one e v e n t u a l l y w i l l be ab le t o "capture t i i e essence" o f 

a phenomenon i n j u s t one or two sentences. But, even then, the 

one or two sentences t h a t a re used w i l l mean very much more t o 

the c r e a t o r o f the d e f i n i t i o n , cr.cr: they w i l l t o the reader of 

the d e f i n i t i o n . This i s so because the casual reader w i l l 

have no concept ion of the numerous "candidate d e f i n i t i o n s " t h a t 

^ere considered, and r e j e c t e d , along the way. 

A t h i r d p o i n t t o be no t i ced i s t h a t the Human Race has a c t u a l l y 
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