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APPENDIX 4.2.1 

THE EXPLANATORY LETTER TO PUPILS 

A'J'TPl'UDE', l; 110 Iliv)JECT 

I )e ar 'ý tiidE, i, t, 

Although phy,, ijicý, course., j have been modernised in recent years, the proportion of 
A-Ie-v(. -1 choc)LAng phyL; icb on a national scale has continued to fall. In a 
preliminary investigaLion at the University of Lancaster, I found that the attitudes 
of stuýleuts liktý- yourgelf towar-ds phyc-ics were of considerable importance, and 
contýt. -quently a inore extensivt. - 6urvey is iiow being introduced. 

Briefly, the survey i6 going to study how fifth-form physics students 
feel about thr- subject; the rcabon6 that would be given for choosIIIg Or rejecting 
phýýuacs at A-level, and tKe efft--ct of differý! nt study pethods, teaching methods and 
personality characteri stirs oii attitudes to physics. So as to inconvenience you as 
little as posLible in this important year, I have arranged to collect the information 
in three 5epaxate, short questionnaires, which your teacher will issue to you at 
suitable tirres. There will. be no "right" or "wrong" ara3wers to the questionnaire items: 
they are not tests, and very little writing will be required. The information will be 
processed at the University of' Leicester and your individual iýesponses will be treated 
in rho strictel-t confidence. 

After the z3urriiner examinations, I should like you to comment on some of your 
oriýrial respon6eý- If you decide to study A-level physics, your attitudes to physics 
Lwo ý-ears from now could be u. sefuLly compared with those you hold at present. 

Vliether you are taking pait in the survey for one or for three years, I hope 
you ýjILI enjoy completing the attitude scaleb and contributing to a worthwhile 
educational study. 

BeEA wishes for a successful year, 

C. ýJ., 4a 
A. W. Pell 
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ATTI---"ZS '1"0 PHYSICIS PROJECT 

UNIT 1: 0-Ix=, P. TISICS 

, st items in this quest-, maire require you to ring the code number appropriate Mo * cri 
to your answer. On other occasions, such as in SECTION A below, you will 

-e your ans-,; ers in a box. be required to writ 
Remei; tber that this is not a test with right and wrong answers. Wo-. k a-aickly 
giving yc, -, - first_I_. ---tiLra2 rc-ply. 

SKTION A: PERSONAL 117ORM-4TION 

give L,, e the background to any choice you make about your This infor-mation will S 
education after the 0-level exams. 

1. DIMAIS 

2. 

3. 
4. 

"I. 

RA, IZ OR FEMALE 

AGE IN YZA16 AIM M=HS 

ROUGH ESTI. Ak =-- OF , 7HAT YOU =M 
YOITR 0-=- ý'EL GRADE '. ý77ý. L '7ýE 

-a 
C 

Wý, en you finish the fifth form course in the summer, and after 
ary holiday emploý-, enm, what do you intend to do? 

(i) TAKE UP 

(ii) ENTEIR THE SIXTH OF YCUR SCHO-101, OR 
SOME O=? SCHOOL 2 

(iii) ENTZ2 A TDC. iICAL 3 

(iv) =, "MR A 

(V) UNDLCIDED 

NONE C-. - vi1, 

--ou -erests a) In w1lich area do 
.ý -r 

i: rjnediate career int 
lie(enga. meering, acco-,.; nting, etc)? 00 

(b) Have you a second 'reserve' career Rrea that you 
mig'-. t take .: -: ) 

if ycu 1,, Fere . --ablle to follow (a)? 
If -our answer . qýýat is this second a--ea? 

7. How im-portant is it t'--at ý-ou lo well in the 0-'L#--vp-l 

physics exan? 
(i) A Hilký3H 

i) A-Y 

T li TO T 

(iv) 
-A is P-ý YC", 7-, -'; 17 

II- ý- 
= YOU -7. "SS -_7 : *. CT '! : -' 

it] 

/co&. 



SECTION B: AITITUDES TO SCHOOL PHYSICS 

Th, ý purýpoz-- of this section is to find out what you think about school physics. 
It. contains a number of statements about physics. I want to find out how you 
feel about them and whether you agree with them or not. 
A sample statement to show you how to mark your answers now follows: - 

'I would rather read a book than w , &tch television., 
3 G) 5 

Strongly Agree Not Disagree Strongly 
a, gree Sure disagree 

The statement is followed by five nu; mbered alternatives which can indicate 
your measure of agreement or di3agreement. If you disagree with the 
statement, but not strongly, then alternative 4 would be ringed as shown. 

Please read the alternatives carefully as well as the statements before 
decidi-ng upon Your re sponse. 

1.1 enjoy physics lessons more than other lessons 
1 12 34 5 

II uc 'h Slightly About Less Much 
more the less 

same 
2. hours of work in a physics laboratory, are more fun, than 

a week of work in tither subjects. 
1 2 34 

Strongly Agree Not Disagree Strongly 
agree sure disagree 

3. Physics lessons are a waste of time. 
1 2 34 5 

Strongly Agree riot Disagree Strongly 
agree sure disagree 

4. T 141 C to talk with people about new discov eries in physics. 
2 34 5 

Vex-T much Much Some A little "'Tot at all 

Physics 'Iessons give me a feeling of satisfaction. 
2 34 5 

Always Most of Some-- Seldom Never 
the time times 

6. 1 would like to be given a physics book or a piece of physics 
equipment. 

1 2 3 5 
Very much I would It would be I don't think Not in 

be pleased all right I wo uld like it the leaEt 

I would rath er be a member of aI Pop group' than a member of a 
physics research team 

1 2 34 5 
Strongly Agree Not Disagree Strongly 
agree sure disagree 

I would spen ialise in physics if I had the chance. 
1 2 34 5 

Definitely Very May be Not likely Never 
yes likely 

/c o 



9. T 'Look fo7-ward to physics lessons. 
23 4 5 

Always Most of Sometimes Seldom Never 
4.1- . he tire 

10. 1 would enjo y schoo1l -more if there were no physics lessons. 
1 23 4 5 

Much Slightly Just as Less A great 
more more much deal less 

11- 1 should lik e to belong (or I like belonging) to a physics club. 
1 23 4 5 

Very muc. h Some A little Not sure Not at all 

12. Physics is j ust a load of technical terms. 
1 23 4 5 

Strongly Agree Not sure Disagree Strongly 
a gr ee disagree 

I would like to work wit'- coveri ft , )eoDle who make dis- es J* physica. IM 
1 23 4 5 

All the Most of Occasionally Seldom Never 
time the time 

14. 1 do -physics experiments in my spare time about: 
1 23 4 5 

once a once a once every oncez i%ever 
-week month three mon-ths year 

I think the school should tiave more physics periods each week. 
1 23 4 5 

Strongly Agree Not sure Disagree Strongly 
agree disagree 

16. 1 find physi cs difficult to understand. 
2 4 5 

'Ixtrp-nely Di -ff 4. c ull t in between 11asy Very easy 
difficult 

I would much rather do experiments in physics than read about 
them. 

1 23 4 5 
Always Most of Sometimes Seldom Never 

the time 

13. 1 would rather do a physics experiment than listen to a lect-a-re on 
the same top ic. 

1 2 4 5 
Strongly Agree Not sure Disagree Strongly 

agree disagree- 

19. ! want to learn for why physics ex-ýeriments turn out 
the way they do. 

1 23 4 5 
Very nuch Much A little Not sure Not at all 

23. It is fun to guess the outcome of 
_, 

'V5iC-3 experime nts. 
1 23 4 5 

Strongly E-ree Not sure Di3agree strorgly 

a 6-re e disagree 

/conk 
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21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

It is the experiments in physics that make me understand it. 
12 3 4 5 

Strongly Agree Not sure Disagree Strongly 
agree disagree. 

I amhappy when wor king with equipment in the physi cs laboratory. 
12 3 4 5 

Strongly Agree Not sure Disagrge Strongly 
agree disagree 

Trying to solve a physics problem is interesting. 
12 3 4, 5 

Strongly Agree Not sure Disagree Strongly 
agree disagree 

I would rather work out how to do a physics experiment by myself- 
than be told. 

12 3 4 5 
Strongly Agree - Not sure Disagree Strongly 
agree, disagree 

I enjoy discussing physics problems raised in class with my 
friends. $ 

12 3 4 5 
Strongly Agree 'Not sure Disagree Strongly 
agree disagree 

You can learn more from a physics text book than by- doing, 
experiments. 

12 3 4 5 
Strongly -Agree Not sure Disagree Strongly 
agree disagree 

Physics experiments demonstrated by teachers are more interesting 
than the ones you d o yourself. 

12 3 4 '5 
Str. -o-Zly Agree Not sure Disagree Strongly 
agree disagree 

The methods used by the physics teacher are interesting in themselves. 

Strongly Agree Not sure Disagree Strongly 
agree -d-isagre-e, 

/" Ilk. 
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5EC--: 'DN C: HOW 0-=, L PH-YS: CS IS 
-TA--'GHT. 

7he way you react to physics depends in part on the way t'he sub-ject 4s taught, 
SC 7 have written out in this section a number of statements that describe aspects of 

C-level physics teaching. 

During the year, your teacher is likely to use most of the methods described. To 
Vall me which methods are most frequently used in your lesEons, please ring the 
^ppropriate code number in column 1. In column 2 you have the chance to indicate 
which of all the methods seem to you to be good ones, but don't be afraid to use the 
". Don't Know" response. 

COLUMN 11 COLUMN 2 

The teacher talks or writes and shows 
some experiments. 

2. Týae teacher asks us questions as we do 
some theory or practical work,. gives us 
notes, and generally guides '18 in the 

right direction. 

3. Ihe teacher discusses each new topic 
with us, then we investigate this by 
ourselves and draw our own conclusions 
without further assistance. 

4. The teacher's methods are var4ed such -as 
allowing us to experiment, showing films 
and filmstrips, discussing and explaining 
with a single demonstration experiment, 

The lessons are planned to make* 
experimental and theory work run smoothly, 

Homework set is linked with the lesson. 

7. The teaching seems to be most suitable 

for the most able pupils. 

than mathe- The teacher uses words rather -16 
matical fo--m,; -Iae whenever possible, 

We work thro%igh a text-book. 

10. Each topic we study is linked to another 
one we have previously understood. 

11.7_ýe teacher tries to get uE to understand 
'de" by explaining -in simple terms. 

Iz. DuDl-cated notes are issued at the end 
o--; ' each lesson. - 

13. We make our own notes from text-books or 
work sheets. 

METHOD STATEMENT 
DESCRIBES 

OFTLN SEII)OM 
USED USED 

DON'T 
KNOW 

A GOOD 
METHOD 

A POOR 
METHOD 

D&T 
KNOW 

1 2 3 1 2 3 

1 2 3 1 2 3 

3 1 2 3 

1 21 3 1 2 3 

1 2 3 1 2 3 

1 2 3 2 3 

.2 
3 1 2 3_ 

2 3 1 2 3 

2 3 1 2 3 

2 3 1 2 3 

2 3 1 2 3 

2 3 1 
_2 

3 

1 2 3 1 2 3 

4 

/c. 
o t. 
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COLUMN 11 COLUMN 2 

I 

3roups of pupils make notes on different 
topics and these notes are circulated 
around the class. 

I,:. Notes are made from dictation by the 
teacher. 

16. Notes are made by copying from the board 
or overhead projector. 

i7. Notes are made by a number of different 
methods. 

We work together in groups to do 
investigations and experiments. 

1?. We work individually through worksheets. 

-CTION D 

Týank you very much for your help. 

METHOD S TA TTEIMEN T 
DESCRIBES 

OFTEN 
USED 

SELDOM 
USED 

DOIfT 
KNOW 

A GOOD 
METHOD 

A POOR 
IMETFOD 

DONt 
1KNOW 

1 2 3 1 2 3 

1 2 3 1 2 3 

1 2 3 1 2 3 

11 2 3 2 3 

1 2 3 2 3 

1 2 3 2 3 

If you would like to add to any of your responses or make any other comments 
on the statements I have used, please do so in the space below. 

a 
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ATTITUDES TO PFFSICS PROJECT 

UNIT 2- 0 IZVEL PHYSICS 

This short questionnaire unit is concerned more with attitudes in general ratherthan 
w.: 'n physics in particular. It will help me to put your feelings about the subject 
into perspective and make your responses on the other questionnaires more meaningful. 
Wt-k as ouickly. as you can to give your first 'natural' reply, but please check at the 
at4 of each section to make sure that all the statements have been marked. 

SCC71ION A: PERSONAL INFORMATION 

t. INITIAIS 

2.. DATE OF BIRTH 
iW-1fMONTH I YEA-R 

5)e following statements cover a wide range of students' comments on their general I 
o. ttitudes to studying at school and at home. The statements deliberately follow no 

order. Please work quickly, indicating your agreement or disagreement by 
C. Llrcling either 'A I or 'D' . It is most important that you make a definite response 
&o every statement, even though your feelings may be rather indefinite. 

L. Background music helps me to study more effectively 

I. It is most unusual for me to be late handing in work 

3.1 try to put off any work that I have to do for as long 
possible 

4.1 enjoy the challenge of a difficult new topic in lessons 

I find it rather difficult to organise my study time when I 
am at home 

I usually tackle the easy things first and leave the more 
difficult ones until the end .... .. 

I eeem to have plenty of free time during the week 

I enjoy collecting things such as stamps, minerals, plants 
etc. 

9.1 don't find much time to study during the holidays 

10. It is important to me that I do better than other students, 
if I can 

it. My lesson notes are often difficult to follow afterwards 

sometimes wish I could leave school and start work now 

-u---jally plan my week's work in advance, if I can, either 
on paper or in my head 

I get disheartened and give up easily if something is too 
difficult for me 

A D 

A D 

A D 

A D 

P. T. 0. 
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esscn I find it eaBy to pick out t-e main points of aI 
without emphakis by the teacher A D 

16.1 can't see any relevance in the work we do here A D 

17.1 need to be in the right mood before I can study 
effectively A D 

18. I'm a pretty a-ierage st-ý; dent: I'll never be particularly 
good, so there is no point in striving to be some- 
thing I am not A D 

19.1 find it difficult to keep awake during some lessona A D 

20. It is important for me to do very well in my studies A D 

21. There seems to be little point in following up the 
lesson topics in reference and text-books A D 

22.1 hate admitting defeat, even in trivial matters A D 

23.1 don1t often join in discuEsion lessons: I prefer to 
listen A D 

24o I usually hurry all my homework: there seems little point 
in spending more time .. o. A D 

25- I'm rather slow at starting work in the evening A D 

26. My friends always seem to be able to do things better 
than me o. o .0 A D 

27. it's not often that I Can stick at work for more than an 
hour at a time .0 00 0. A D 

28.1 like working to a set plan when writing an eesay rather 
than letting my ideas flow out freely 0. A D 

29.1 am determined to do my beat in all subjecta, even in 
those that least interest me .0 A D 

--e statements above refer to study attitudes in general: the two items below refer 
-: o physics only. PleaBe ring the : ode number of the response with which you most 
agree. 

'10. My study hab-ts in physics, compared with those in other subjects, are 

2345 

much mcre a little more no different a little less much less 

organised orgarieed organised organised 

11. Compar4ng my determ--nation to do well in physics with that inn other subjects, 
in physics 

12345 

I am much less I am a little there is no I am a little I am much 
determined less determined difference more determined more determined 

P. T. O. 
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£EOllot4 C 
EYSENCK PERSONALITY INVENTORY 

by H. J. Eysenck and Sybil B. G. Eysenck 

PERSONALITY QUESTIONNAIRE 

FORM A 

NAME... 

ION ... .............. 

AGE..., o4 ............ 

EI 

.Z 

Instructions 
Here are some questions regarding the way you behave, feel and act. After 

each question is a space for answering "YES" or "NO". 

Try to decide whether "YES" or "NO" represents your usual way of acting 
or feeling. Then put a cross In the circle under the column headed "YES" or 
"NO". Work quickly, and don't spend too much time over any question; we 
want your first reaction, not a long-drawn out thou ht process. The whole 
questionnaire shouldn't take more than a few minutes. sure not to omit any 
questions. 

Nowturnthe age over and go ahead. Work quickly, and remember to answer 
every question. 

Yhere 
are no right or wrong answers. and this isn't a test of 

intelligence or ability, but simply a measure of the way you behave. 

[j., M-ml, 
SAL 

HODDER AND STOUGHTON 

0 



Eo No Lo IIII11.1 11 11 

FORM A 
YES NO 

Do you often long for excitement? 0 0 

2. Do you often need understanding friends to cheer you up? 0 0 

3. Are you usually carefree? 
0 0 

4, Do you find it very hard to take no for an answer? 
0 0 

5. Do you stop and think things over before doing anything? 0 0 

6. If you say you will do something do you always keep your promise, no 0 0 
MaEter how inconvenient it might be to do so? 

7. Does your mood often go up and down ý 0 0 

B. Do you generally do and say things quickly without stopping to think? 0 0 

9. Do you ever feel "just miserable" for no good reason? 
0 0 

10. Would you do almost anything (or a dare? 0 0 

11. Do you. suddenly feel shy when you want to talk EO an attractive stranger? 
0 0 

12. Once in a while do you lose your temper and get angry? 
0 0 

13. Do you often do things on the spur of the moment? 
0 0 

14. Do you often worry about things you should not have done or said? 0 0 

15. Generally, do you prefer reading to meeting people? - 
0 0 

16. Are your feelings rather easily hurt? 0 0 

17. Do you like going OUE 2 lot? 
0 0 

18. Do you occasionally have thoughts and ideas that you would not like other 0 0 

people to know about? 

19. Are you sometimes bubbling over with energy and sometimes very sluggish? 
0 0 

20. Do you prefer to have few but special friends? 0 0 

21. Do you daydream a lot' 
0 0 

22, When people shout at you, do you shout back? 0 0 

23. Are you often troubled about feelings of guilt? 
0 0 

24. Are all your habits good and desirable ones? 
0 0 

25. Can you usually let yourself go and enjoy yourself a lot at a lively party? 
0 0 

26. Would you call yourselftense or "highly-strung"? 
0 0 

27. Do other people think of you as being very lively? 0 0 

All 

wr% k-t 

p 
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YES NO 

28. After you have done something important, do YOU Often come away feeling 0 0 
you could have done better? 

29. Are you mostly quiet when you are with other people? 
0 0 

30. Do you sometimes gossip? 0 0 

31. Do ideas run through your head so that you cannot sleep? 0 0 

32. If there is something you want to know about, would you rather look it up 0 0 
in a book than talk to someone about it? 

33. Do you get palpitations or thumping in your heart? 0 0 

34. Do you like the kind of work that you need to pay close attention to? 
0 0 

35. Do you get attacks of shaking or trembling? 0 0 

36. Would you always declare everything at the customs, even if you knew that 
ld b f d ? 

0 0 
you cou never e oun out 

37. Do you hate being with a crowd who play jokes on one another? 
0 0 

38. Are you an irritable person? 
0 0 

39. Do you like doing things in which you have to act quickly? 
0 0 

40. Do you worry about awful things that might happen? 0 

41. Are you slow and unhurried in the way you move? 8 0 42. Have you ever been late (or an appointment or work? 
0 

43. Do you have many nightmares? 0 8 
44. Do you like talking to people so much that you never miss a chance of 

lk ? 
0 0 

ta ing to a stranger 

45. Are you troubled by aches and pains? 0 0 

46. Would you be very unhappy if you could not see lots of people most of 0 0 
the time? 

47. Would you call yourself a nervous person? 
0 

48. Ofall the people you know, are there some whom you definitely do not like? 

49. Would you say that you were fairly self-confident? P) 
50. Are you easily hurt when people find fault with you or your work? 

0 

51. Do you find it hard to really enjoy yourself at a lively party? 

52. Are you troubled with feelings of inferiority? 8 
53. Can you easily get some life into a rather dull party? 8 54. Do you sometimes talk about things you know nothing about? 8 
55. Do you worry about your health? 0 0 

56. Do you like playing pranks on others? 
0 0 

57. Do you suffer from sleeplessness? 
0 0 

PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS 
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L4-2. u. T)C Thij ctii 

ATT! 7-'--ES --', D 

UNIT 3 

, L,., -s is the third and final q,; estionnaire in 'he O-level physics series. -ts 
p-_ýrposes are a) to find out how your attitudes towards physics czzmpare with 
t'nose towards other subjects, and b) to discover why you might choDse or reject 
p: ýysics at A-level if you had this chance later --n the year. 

SECTION A: PERSONAL INFORMATION 

1. INITIALS 

2. DATE OF BIRTH 
MONTH YEAR 

ý=TION B: PFV-SICS AND OTHER SUBJECTS 

7"nis section is to find out which subjects you are studying and how you feel 
about them. 

1. SUBJECTS BEING STUDIED AT O-LEVEL OR C. S. E. 

2. THE T=E SUBJECTS BEING S=IED THAT YOU MOST ENJOY, --N ORDER 

1.12.1 

P. T. 0. 
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--az---. e :, -at it is now and yo,.; *r: ave done reasonatlY well in Your 
with a n--T, '--er o passes, including p ysics. 

WOUID YO' N ýW ON TO Sý7, -DY ONE OR MORE A-LEVEEL S-7 --TS? 

YES OR NO 

1 answer is YES, please continue w, -th SECT-TON C. 

_f your answer is NO, but you intend to continue with your education at school/ 
college, please go on to SECTION E. 
-f your answer is NO, and you do not intend to remain at school/college, please 
go on to SECTION F. 

C: CHOOSING A-LEVEL S-2BJE-'TS 

Y: ý-. ýr A-level choices may or may not include pýysics but the reasons for your 
decision are most important for this survey. In this and the following sections 

should like to find out what 'ýýese reasons might be and what A-level subjects 
yoý, ý might choose. 

1.1F YOU HAD A FREE CHOICE AND DID NOT HAVE TO CONSIDER UNIVERSITY OR CAREER 
REQUIRE, %EN, TS, WHICH A-LEVEL SUBJECTS WOULD YOU CHOOSE (IN ORDER OF PREFERENCE)? 

2. 

2. IN PRACTICE, CAREER REqUIREMENTS MIGHT LIMIT OR DECIDE YOUR CHOICE, SO WHICH 
A-LE'VEL SUBJECTS ARE YOU MOST LIKELY TO CHOOSE? 

:f you have chosen physics as one of the subjects in your answer to question 2, 
zý-ease go on to SECTION D. If you have not chosen physics as one of your 

-.; '-. jec+. s in answer 2, please go on to SECTION E. 

3--C710N D: CHOOSING A--'--'Tt-L PHYSICS 

7ac'- of the statements below could be a reason for choosing A-level physics. Please 

ring the code number of each statement that gives one of your reasons. 

YD,. i have a high O-level physics grade ............................. 
Yo-ýi have a better grade in physics than in most other subjects 

-, '---., ersity and, /or career requirements ............................ 
is not a main sutject but it was decided by school/college 

timetable ................................................... 
: ý-e 3-le-; el course ., as interesting ............................... 

-a-,, -e 'neaxd t'-at -. '-, e Jý-level ccurse is 4nterestýng ............ 

.. -e C-level co,. irse was easy ...................................... 

allDws ycu to use your matnematical a'- cility .............. 
are attracted 'y t-e amount of st,. ýdent experimental work in 

P, -Ysics ..................................................... 9 

so -n, _= work is expected -n A-level p'-; sics as Iher Jn ct 
s-,; t-ec7s .................................................... 10 

-ave heard "-at :. t is easier to Dass in A-level physics than 
m3st otner s-. ý--ýects ..................................... Ill 

P. T. O. 
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Y: -ýa are attracted by the A-level teaching methods in physics .... 12 
YDu are attracted by the type o-f, exams in A-leve'l physics ....... 13 

have heard that it is more difficult to pass in A-level physics 
than in most other subjects, but you are confident that you 

I 

can manage ................................................. 14 

. Lre hard work is expected than in some other subjects but you 
think that you can manage .................................. 1115 

-o improve your understanding of science in the world today .,... 16 

: ýf the reasons you--have indicated, which three do you think woLad be the 
7nDst important ones in your case? 

lease enter them. in. the table in order of importance FIRST 

SECOND 

THIRD 
:;: )w go on to SECTION F. 

CTION E REJECTING A-LEVEL PHYSICS 

Eac I h of the statements below could"be a reason for not choosing A-level ph, 
: 1ease ring the code number of each statement that gives one of your reasoi 

-ou have a low O-level physics grade ........................... 1 

"-our physics -grade is lower than -the grades in most other subjects 2 

niversity and/or career requirements mean other subjects must be 
studied ................................................... 3 

would not have been a main subject and it could not be fitted 
into school/college timetable ............................. 

ý 

41 

---e O-level course was not-intersting ........... 4 ................ 
7ou have heard that the A-level course is not interesting ....... 

-e C-level course was difficult ............................... 
-he O-level cour. se was too mathematical ........................ 
-nere was not enmigh student experimental work in the O-level 

course ..................................................... 

-.: )u have heard that you must work-much harder in A-level physics 
6han in most other subjjKts ............................... t 

_I -ave heard that it is more difficult to pass at A-level in 
physics than in most other subjects ....................... 

JU are not attracted by the teaoc'hing methods of the A-level 
physics course ............................................. 

:, u are not attracted by the type of A-level physics exam ...... 

-'--level physics will not allow your personal opinions to be 

expressed ................................................... 
A-level physics is too narrow and specialist to be useful for 

you ....................................................... 
-he A-level course seems to have too much mathematics in it 

'f the, reasons you have indicated, which tý_ree do you think would be the 

: 7: )st important ones in your case? 

--ease enter them in the table in order of importance FIRST 

SECOND 

'; -Dw go on to SECTION F. 
THIRD 

rsics. 
IS. 

/cc. iL. 
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S:: T: ON F. 

Tt, a: --k you for your help in the survey and for all the troLble you have taken. 

A of 4--teresting comments were made by students at t'ne e, -d of Unit 1. 
T---s time, if you want to add to your section B responses or give other reasons 
f: r choosing/rejecting A-level physics, please do so in the space below. 
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. !; : -, r 
APPC--, JDjA 4,2. tý Utyl-. if,: 1146 J-Cýý-Q Si; (', )(-FcleM LrRc,, ý- 

ATT=FZ 10 PHYSICS PROJECT 

UNIT 4: FIPST YEAR A-LE-M STUDIM 

This is the only questionnaire this year. Its-purpose is, mainly, to review 
your reasons for chooeing or rejecting A-leiel physics now that students who 
were successful in the O-level physics examination have been identified. in 
addition, you have the chance to make obeervations on your revision in phyLics 
just before the O-level examination, and if you are now studying A-level 
physiC8 you can comment on your course. 

SEC17ON A: PERSONAL ---INFOR'l%TIO. N 

1. I ai t ial a 

- 2. Date of Birth 

Number of passes &t O-level 
(or at C. S. E. Grade 1) 

4. O-level Physics Grade 

5. a) In which area do your immediate career 
interests lie (engineering, %co-ounting, 
etc. )? 

b) Have you a second 'reserve I career aLrea 
that you might take up if you were unatle 
to follow (a)? If your answer is YEZ, 
what is this second area? 

a)-Subjects being 
studied at 
A-level 

b) Subjects King 
studied at 
VO level 

C) Subjects King 
studied at 
0-level 

Day Month Year 

if physics -15 one of yoltr A-le-Vel subjects, please go on to SKTION B. If you are 
NOT studying A-level physics, ple-rise go on to 2ECTION C. 

P. T. 0. 
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SECTION B: CHOOSING A-LEVEL PHYSICS 

Each of the statements below- could be a reason for choosing A-level physics. Please 
ring the code number of each statement that gives one of your reasons. & 

You had a high O-level physics grade .................................. 1 
You had a better grade in physics than in most other subjects .......... 2 
University and/or career requirements ................................. 3 
It was not to be a main subject but ib was decided by school/college 

timetable ....................................................... 4 

The O-level course was interesting .................................... 5 
You had heardthat the A-level course is interesting ................... 6 

The O-level course was easy ........................................... 7 

Physics allows you to use your mathematical ability .................. 8 

You were attracted by the amount of student experimental work in 
physics ........................................................ 9 

Not so much hard work in expected in A-level physics as in other 
subjects ....................................................... 10 

You had heard that it is easier to pass in A-level physics tha-n in 
most other subjects ............................................ 11 

You were attracted by the A-level teaching methods in physics ......... 12 

You were attracted by the type of exam in A-level physics ............. 13 

You had heard that it is more difficult to pass in A-level physics than 
in most other subjects, but you were confident that you could 
manage ......................................................... 14 

More hard work is expected that in some other subjects but you thought 
that you could manage .......................................... 15 

To improve your understanding of science in the world today ........... 16 

Of the reasons you have indicated, which three 4ere 'the 
most important ones in your-case? 

11ý1 
Please enter themo-in the table in order of importance FIRST 

SECOND 

THIRD 

Now go on to SECTION D 

SECTION C: REJECTING A-IZVEL PHYSICS 

Each of the statements below could be a reason for not choosing A-level physics 
Please ring the code number of each statement that gives one of your reasons. 

You had a low O-level physics grade .................................. 1 

Your physics grade was lower than the grades in most other subjects .. 2 

University and/or career requirements meant other subjects must be 

studied ........................................................ 
3 

It would not have been a main subject and it could not be fitted into 

school/college timetable ....................................... 
4 

The O-level course was ; Lot interesting ............................... 5 

P. T. O. 
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You h-ad heard thit the A-level course is not interesting .......... 
The O-level course was difficult 

.................................. 
The O-level course was too mathematical ............................ 
There was not enough student experimental work in the O-level course 
You had heard that You must work much harder in A-level physics than 

in most other subjects ................. * ..................... 
You had hea-rd that it is more difficult to pass at A-level ýn physics 

than in most other subjects ................................. 
You wera not attracted by the teaching methoda of the A-level physics 

course ...................................................... 
-ýý'ou were not attracted by the type of A-level physics exam ........ 
A-level physics would not allow your personal opinions to be express 
A-level physics was too narrow and specialist to be useful for yo-a 
The A-level courae aeemed to have too much mathematics in it ...... 

Of the reasons you have indicated, which three were the 
most importaLnt ones in your case? 

Ple35e enter them in the table in order of importaLnce FIRST 

SECOND 

THIM 

0ow go on to SECTION E 

SEC-M CN D: THE A-LEVEL PHYSICS COURSE 

After two months or so, your feelings about A-level physics which would have been 0 .7 partly expre55ed in your answers to SECTION B, can now be more definitely 
j-. zdgad. The attitude scales below are an e)&. ension of the ones you an wered in 
an earlier Unit, and they will allow attitudes towards different courses to be 
: ýompaxsd. 

To answer the scalea, judge the course on each one in turn. 

e. g. MODERN 1234567 OUT OF DATE 

I: you think that your course is modern, but not extremely so, then ring nuiftber 
2 01 3 depending upon the degree of yourz feelings. An extremely out of date 
ýýourse would be rated '17". 

I(ing number 4 if you think the words are unsuitable or if you can't decide 
in favour of one extreme or the other. 

As Uaval when answering attitude scales, work as quickly as you can, giving 
first natural replies. 

P. T. 0. 
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SATISFYING 2 3 4 5 6 7 FRUSTRATING 

EARLY THEORIES 2 3 4 5 6 7 PRESENT DAY THEORIES LINKED TO PRESENT ARE CONSIDERED ONLY 
DAY THEORIES 

REQUIRES HARD 2 3 4 5 6 ? REQUIRES LITTLE 
WORK WORK 

INTERESTING 2 3 4 5 6 7 DULL 

LOATHSOME 2 3 4 5 6 7 ENJOYABLE 

LOW PRESTIGE 2 3 4 5 6 ? HIGH PRESTIGE 

PLEASANT 2 3 4 5 6 ? UNPLEASANT 

SOCIAL IMPLICATIONS 1 2 3 4 5 6 SOCIAL IMPLICATIONS 
NEVER CONSIDERED ALWAYS CONSIDERED 

CONTAINS TOO 1 2 3 4 5 6 7 CONTAINS SUFFIC= 
MUCH MATERIAL MAU; RIAL 

DOES NOT AFFECT 1 .2 3 4 5 6 7 MAKES YOU THINK 
YOUTP PERSONAL DEEPLY ABOUT YOUR 
VIE54S PERSONAL VIEWS 

MATHEMATICAL 1 2 3 4 5 6 7 NON -MATHEMATICAL 

BORING 1 2 3 4 5 6 ? EXCITING 

MODERN 1 2 3 4 5 6 7 OUT OF DATE 

DIFFICULT 1 2 3 4 5 6 7 EASY 

Now zo on to SECTION E 

SECTION E: O-LEVEL PHYSICS REVISION 

When you expressed your views last year on how O-level physics was taught it was not 
sensible to include questions about revision as the examination was, at that time, 
still several months away. To complete the full description of the O-level course 
could you mark the statements below as you did before in Unit 1. Column 1 
allows you to say whether the revision method was used or not, and Column 2 gives 
you the chance to say whether you think the method is a good one. Don't be afraid 
to -. ýse the "Don't know" response., 

Answer by ringing the appropriate code number. 

P. T. 0 



'1 

A22 

Colum n1 Colu mn 2 
Act Metho 

ually 
d, 

sed 
Etate 

escr 
m 
lut es 

True False Don't A good A poor Don't 
know method method know 

1. We had regular practice in answering 
O-level examination questions 1 2 3 1 2 3 

2. A revision plan was followed by the 
class in the time before the 
examination 1 2 3 1 2 3 

3. Examination revision was done by 
using the student's own notes 
on the course 1 2 3 1 2 3 

4. The topics covered in the O-level 
course were thoroughly treated 1 2 3 1 2 3 

3. T"he 0-level syllabus was completely 
covered 1 2 3 1 2 3 

6. All 0-1--vel topics covered in the 
course were revised for the 
examination 1 2 3 1 2 3 

7. The topics covered in the O-level - 
course were restricted to those 
thoug'-, t essential for an examinatio 
pass 

1 
1 2 3 1 2 3 

SECTION F: 

Thank you again for your continued assistance. 

if you have any further comments about choosing/rejecting A-level physics or your 
pnysics course that you think are relevant please make use of the space below. 
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ATTITUDE TO PHYSICS PROJECT 

UNIT 5: SECOND YEAR 'A' LEVEL PHYSICS 

This is the final questionnaire of the project. Second year 'A I level physics 
students are now the only survivors in the investigation, which started in the 
fifth form. The purpose of this questionnaire is to check on your progress 
towards the 'A I level examinations; to review your attitudes to the physics 
course as it nears its end; to seek your opinions on teaching methods, End to 
clarify your approach to studying. 

Responses , as usual, are indicated by either making entries in the appropriate 
boxes or circling code numbers. 

SECTION A: PERSONAL INFORMATION 

I. Initials 

2. Date of Birth 
I 

(a) In whioh area do your career interests 

now lie (civil engineering, medicine, 
accounting, etc. )? 

(b) Have you a geooed 'reserve I ýcareer 
area that you would take up if you were 
unable to follow (a)? If your answer 
is yes, what is this second area? 

4. (a) Subjects being studied 
at 'A I level 

(b) Any other , Iubjects 
being studied at 
'A t/ TO ' or . 10 1 
level (indicate level) - 

Day Month Ye ar 

(c) Any additional passes gained 
during your sixth form 

studies 

5. When you leave school or college, and after any holiday employment, 

what do you intend to do? 

i) Take up employment 
ii) Enter higher education or take a sandwich course 

iii) Undecided 
iv) None of these 

1 
T 

P. T. O. 
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6. How important is it for you to do well in the 'A I level physics 
examination? 

i)A grade D or above is essential 1 ii) Any pass grade will be sufficient 2 
iii) A pass is not essential but you hope to get at 

least a grade E3 
iv) A pass is not essential and you are unconcerned 

about passing 

7. Can you estimate the 'A I level Physics grade you are likely 
to achieve this summer? 

Estimate 

SECTION B: THE 'A' LEVEL PHYSICS COURSE 

You will remember c-ompletiag an attitude scale on your 'A I level course just after 
it had started. Now, towards the end of your physics studies , your feelings can be 
expressed again. This technique, which has been used with physics students in the 
U. S. A. and Australia, allows changes brought about by your course to be identified. 

To complete the scale, judge your course on each attribute in turn. 

e. g. MODERN 1234567 OUT OF DATE 

If you think that your course is modern, but not extremely so, then ring number 2 -or 3 
depending upon the degree ofyour feelings. An extremely out of date course would be 
rated "7". 

Ring number 4 if you think the words are unsuitable or if you can't decide in favour 
of one extren-; e or the other. 

As usual, when an., swering attitude scales, work as quickly as you can giving first 
natural replies. 

SATISFYING 1 2 3 4 5 6 7 FRUSTRATING 

EARLY THEORIES 123 
LINKED TO PRESENT DAY THEORIES 

4 5 6 7 PRESENT DAY THEORIES 
ARE CONSIDERED ONLY 

REQUIRES HARD 
WORK 

1 2 3 4 5 6 7 REQUIRES LITTLE 
EFFORT 

INTERESTING 1 2 3 4 5 6 7 DULL 

LOATHSOME 1 2 3 4 5 6 7 ENJOYABLE 

LOW PRESTIGE 1 2 3 4 5 6 7 HIGH PRESTIGE 

PLEASANT 1 2 3 4 5 6 7 UNPLEASANT 

SOCIAL IMPLICATIONS 
NEVER CONSIDERED 

1 2 3 4 5 6 7 SOCIAL IMPLICATIONS 
ALWAYS CONSIDERED 

CONTAINS TOO 
MUCH MATERIAL 

1 2 3 4 5 6 7 CONTAINS SUFFICIENT 
MATERIAL 

DOES NOT AFFECT 
YOUR PERSONAL VIEWS 

1 2 3 4 5 6 7 MAKES YOU THINK DEEPLY 
ABOUT YOUR PERSONAL VIEWS 

Continued/- 
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MATHEMATICAL 12-34567 NON-MATHEMATICAL 

BORING 1234567 EXCITING 

MODERN 1 2 3 4 5 6 7 OUT OF DATE 

DIFFICULT 1 2 3 4 5 6 7 EASY 

SECTION C: HOW THE 'A I LEVEL PHYSICS COURSE IS TAUGHT 

Your feelings about the course have most meaning if I know how the course is taught. 
Accordingly, in this section there are a number of statements that describe aspects 
of 'A I level physics teaching. Some of the methods you will be familiar with from 

your own lessons, others you may have only heard about. 

Indicate which methods are used in your course by circling the appropriate code 
number in column 1. In column 2, express your own feelings about each method 
by circling the appropriate number. 

Column 1 Column 2 

Method Statement 
Actually Used Describes 

True False Some Good Poor Don't 
Times Methodl Method Know 

1. Teaching is by lectures with 
aynsarimpntAl rip-mnn-qtrations. 123123 

2. Learning is by finding -out by one- 
self after each new topic has been 
introduced by the teacher 1 2 3 1 2 3 

3. The class works through a text- 
book. 1 2 3 1 2 3 

4. The teacher guides you in your 
learning, acting as a source of 
information, asking questions 
and using experimental demonstrations 
to help. 1 2 3 1 2 3 

5. Part of the course is devoted to an 
individual student project. 1 2 3 1 2 3 

6. Individual homework and practical 
accounts are assessed and discussed 
by the teacher. 1 2 3 1 2 3 

7. The teacher uses words rather than 

mathematics in explanations when- 
ever possible. 1 2 3 1 2 3 

8. The teaching order appears logical. 1 2 3 1 2 3 

9. The teacher anticipates the students' 
problems and sees the subject from 

their point of view. 1 2 3 1 2 3 

Continued/- 
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Column 1 Column 2 

Method Statement 
Actually Used Describes 

True False Some Good Poo r Don It 

I 
Times Method Method Know 

10. The teaching style encourages 
the interest of the student. 

11 

2323 

11. To help you understand, films, 
filmstrips and filmloops are 
used as well as experimental 
demonstrations. 1 2 3 1 2 3 

12. Students I practical work is 
related to recent teaching lessons .1 2 3 1 2 3 

13. The lessons are planned to make 
experimental and theory work 
run smoothly. 1 2 3 1 2 3 

14. Visits to outside events are 
sometimes arranged to broaden 
your knowledge of physics. 1 2 3 1 2 3 

15. The teacher uses lesson material 
from outside the examination 
syllabus when it is felt necessary .1 2 3 1 2 3 

16. You are encouraged to work as 
an individual rather than as part 
of a large group of four or more. 1 2 3 1 2 3 

17. All students make their own notes 
and records of work covered in 
lessons. 1 2 3 1 2 3 

18. Some students make notes and 
circulate them to others. 1 2 3 1 2 3 

19. Notes are made from dictation 
by the teacher. 1 2 3 1 2 3 

20. Notes are made by copying 
from the board or overhead 
projector. 1 2 3 1 2 3 

21. Duplicated lesson notes are 
issued on a short loan. 1 2 3 1 2 3 

22. Notes are made by a number 
of different methods. 1 2 3 1 2 3 

2'3. The teaching relates each new 
idea to a previously under- 
stood one. 1 2 3 1 2 3 

Continued/- 
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I 

Column 1 Column 2 

Method Statement 
Actually Used Describes 

True False Some Zood Poor Don 't II 
Times Method Methodl Know 

24. The teaching seems to be 
most suitable for the most 
able pupils. 1 2 3 1 2 3 

25. Students' practical work 
occurs in groups of four or 
more in the normal lessons. 1 2 3 1 2 3 

26. Several teachers take the 
class, each one teaching a 
different topic. 2 3 1 2 3 

27. Homework relevant to 
teaching and practical lessons 
i. q -qpt repularlv. 2 3 2 3 

28. The special type of individual 

work for the 'A' level practical 
exam is introduced into practical 
lessons towards the end of the 

course. 1 2 3 1 2 3 

29. The teacher encourages dis- 

cussion and speculation amongst 
the students. 1 2 3 1 2 3 

30. The whole syllabus will not be 

completely covered, but the 
topics taught will have been 
thoroughly treated. 1 2 3 1 2 3 

31. Technical terms are used 
where appropriate, but 

otherwise the language is 

everyday English. 1 2 3 1 2 3 

32. Practical work is designed 
to help the student understand 
the knowledge from theory 
lessons. 2 1 2 3 

33. Each topic in the course is 

studied in depth. 2 3 1 2 3 

34. The teacher covers the syllabus 
quickly to leave as much time 

as possible for revision. 1 2 3 1 2 3 

35. Individual or small group 
practical work takes place 
each week in a separate 
practical lesson. 1 2 3 1 2 3 

Contin6ed/- 
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Column 1 Column 2 

Method 
, 

Statement 
Actually Used Describes 

True False Some Good Poor Don't II 
Times Method 

I 
Methodl Know 

36. Students are helped and 
encouraged to revise for the 
'A' level exam in a planned way 1 2 3 1 2 3 

37. Each lesson has an introduction, 
which tells you what the lesson 
Is about, and a conclusion which 
summarizes the lesson's contLant ., 1 2 3 1 2 3 

38. Regular practice to develop a 
suitable style in answering exam 
questions occurs in the second 
year of the course. 1 2 3 1 2 3 

39. All exam revision is done from 
the students own notes. 1 2 3 1 2 3 

40. The whole syllabus will be 
covered but not all the topics 
will have been thoroughly 
treated. 1 2 3 1 2 3 

SECTION D: ATTITUDES TO STUDY 

Achievements in and attitudes towards academic subjects are believed to depend upon 
the type of thinking students use as they respond to their lessons and plan their study 
time. In one of the fifth form questionnaires, you will have completed a 'junior I form 

of a study attitudes scale. Here, a more comprehensive scale of this type has been 

developed, which will help to clarify the patterns of your responses in all the previous 

questionnaires. 

Please answer every item, trying to avoid the 'not applicable' category if at all 

possible. As usual, answer quickly and circle the appropriate code number. 

Agree Disagree Not 
Applicable 

1. I find it difficult to organise my 
study time effectively. 1 2 3 

2. New topics interest me so much that 
I spend extra time trying to find out 
more about them. 1 2 3 

3.1 chose my presernt courses to give 
me a chance of a really good job 
later. 2 3 

4.1 enjoy competition: I find it 

stimulating. 2 3 
Continued/- 
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Agree 

5. The contnual pressure of work - homework, 
deadlines and competition - often makes me 
tense and depressed. 

6. 1 like to be told precisley what to do in 
eSsays or other assignments. 

7. 1 tend to do-less work here than in the 
fifth form. 

a. My habit of putting off work leaves me 
with far too much to do at the end of 
term. 

9. 1 spend too long on certain topics because 
I get very interested and involved in them. I 

My main reason for taking 'A I levels is 
that it will eventually help me to get a 
better job. 

It, It's important to me to do really well in 

my courses. 

12. A poor first answer in an exam makes me 
panic. 1 

13. 1 prefer courses to be clearly structured 
and highly organised. 

14. My main reason for taking 'A I levels is 

so that I can learn more about the subjects 
which really interest'me. 

is. Distractions make it difficult for me to do 

much effeCtLve work in the evenings. 

16. 1 enjoy the challenge of a difficult new topic 

inlesSons. 

17. 1 gericraily choose courses more from the way 

. hey fit in w--th career plans than from academ ic 

interest. 

115. Teachers should tell us exactly how they want 

u: -: 
to tackle homework and assignments. 

19, Worrv abou", an exam or about work that is 

overdue often prevents me from sleeping. 

20- ]-m rather c-low at starting work in the 

evenings. 

2.1 1 find that studying academic topics can 

cften be ro-aily exciting and gripping. 

I wan, real'y good results all round to give 
me a f; 

_, 
-_ng start with the next stage of my 

Disagree 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Not 
Applicable 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
Continued/- 
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Agree Disagree Not 
Applicable 

23.1 usually plan my week's work in 
advance, either on paper on in my 
he ad. 2 3 

24. It is important to me to do things better 
than my friends, if I possibly can. 2 3 

25.1 tend to learn more effectively by study- 
ing along my own lines than through set 
work. 2 3 

26.1 spend a good deal of my spare time in 
finding out more about interesting topics 
which have been discussed in classes. 1 2 3 

27.1 get very anxious about work which is 
overdue. 1 2 3 

28. if conditions aren't right for me to study, 
I generally manage to do something to 
change them. 1 2 3 

29. In a sense, I suppose I work hard to 
please my parents rather than myself. 1 2 3 

30.1 tend to read very little beyorY4 what's 
required for completing assignments. 1 2 3 

31.1 certainly want to pass thenext set of 
exams, but it doesn It really matter if 
I only just scrape through. 2 3 

32. Having to speak in lessons and tutorials 
is quite an ordeal for me. 2 3 

33.1 find academic topics so interesting. 
I should like to continue with them after 
I finish this course. 2 3 

34. My parents expect me to do well and I 
feel it is up to me not to let them down. 2 3 

35.1 always seem to be late for something 1 2 3 

or someone. 

36.1 try to keep up with the suggested read- 
ing that goes with the lessons. 1 2 3 

37.1 Id much prefer more time studying on 
my own, outside time-tabled classes. 1 2 3 

38.1 hate admitting defeat, even in trivial 

matters. 1 2 3 

39.1 often find that my mind goes blank when 
IIm faced with a particularly difficult 

question. 1 2 3 

40.1 generally go over my lesson notes not 
long afterwards to make sure they make 
sense and nothing important has been left 

out -1 2 3 
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SECT10N E 

I -zhouid 
like to take this opportunity to thank you for your invaluable assistance in 

-, he attitude survey. Fifth form and lower sixth data has been analysed but, of course, 
, he upper sixth results will not be available for some time yet. If you wish to receive 
a brief report of the survey, plus your own attitude scores, early in 198( , please 
indicate an address to which these can be sent. 

Name .................................. 

Address ................................ 

Please use the rest of this space to expand on your responses to this questionnaire 
if you wish. 
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APPENDIX 5.1.1. 

THE RESEARCH VARIABLES AND CODE NAMES 

The variables in this alphabetical list have been drawn from. tables 5.1.1 
7.9.1 , 7.11.1 and 9.5-2. 

Fi f th- f orm (F) 
Sixth-form(S) 
or teacher(T) 

Variable variable 
Section Code 

reference name 

Academic achievement motivation S 5.10 
A-level physics examination motivation S 7.10 
A-level physics grade S 5.1 
A-level score S 5.1 
Choosing A-level physics F 7.11 PHYSCHOICE 
Classroom match F 7.4 MATCH 
Classroom match S 9.4 
Committed physicist F 5.2 
Competent exam-oriented teaching T 5.12 TA2 
Disciplined, pupil relations T 5.12 TA7 
Easiness (composite) S 5.9 
Enjoyment F 5.2 
Enjoyment (composite) S 5.9 
Entering the sixth-form F, S 7.11 ALEVEL 
Examination F 7.11 EXAM 
Examination preparation match F 7.8 
Extraversion F 7.3 EXTRAV 
Extrinsic motivation S 5.10 

Fear-of-failure S 5.10 

Historical (course) S 5.9 

Interesting teaching style F 5.2 ITS 

Interest-in-science teaching T 5.12 TA4 

Intrinsic motivation S 5.10 

Learning-by-experiment F 5.2 LBE 

Learning theory teaching T 5.12 TA5 

Lie F 7.3 

Modern (course) S 5.9 

Motivation F 5.3 MOT 

Motivation in physics F 5.3 PHYSMOT 

Neuroticism F 7.3 NEUROT 

Notemaking/syllabus coverage (preference) S 5.11 NOTESYL (P) 

Notemaking/syllabus coverage (experience) S 5.11 NOTESYL (E) 

Number of O-level passes F 7.8 

O-level physics exam. motivation F 7.10 IMPORT 

O-level physics grade F 5.1 PERFORM 

Organised study habits S 5.10 

Philosophical (cou rse) S 5.9 

Physics identification F 5.2 PHYSID 

Physics satisfaction F 5.5 SAT 

Physics S109 F 5.5 SLOG 

Planned, experimental lab. teaching T 5.12 TA6 

Planned, 'method' teaching (preference) S 5.11 PLANMETH (P) 
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Appendix 5.1-1. (continued) 

Fif th-f orm (F) 
Sixth-form(S) 
or teacher(T) Section Code 

Variable variable reference name 

Planned, 'method' teaching 
(experienced) S 5.11 PLANMETH (E) 

Prestigious (course) S 5.9 
Problem solving F 5.2 PROBSOLV 
Processes of science teaching T 5.12 TA1 
Pupil-initiative teaching 

(preference) S 5.11 PUPINIT (P) 
Pupil-initiative teaching 

(experienced) S 5.11 PUPINIT (E) 
Pupil-oriented teaching T 5.12 TA3 
Sex F, S 7.11 
Social implications (course) S 5.9 
Syllabus-boundness S 5.10 
Study habits F 5.3 STUDYHAB 
Study habits in physics F 5.3 PHYSHAB 
Study orientation F 5.3 
Varied/teaching-for-understanding 

(preference) F 5.4 VARUND (P) 
Varied/teaching-for-understanding 

(experienced) F 5.4 VARUND (E) 

Varied/teaching-for-understanding 
(mismatch) F 7.10 VARUND W 
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APPENDIX S. 2. lA 

SCHOOLS COUNCIL SCIENCE OPINION POLL (Galton et al., 1975) 

THE FIVE SUB-SCALES 

Agreement or disagreement with the item is 

expressed on a five-point scale and scored from one to 

five so that the most positive attitude received the highest 

score. 

Sub-scale W: the 
_fun-factor 

(Reliability 0.82) 

1.1 enjoy physics lessons more than other lessons. 

2. Two hours of work in a physics laboratory are more fun than a 
week of work in other subjects. 

4. Physics lessons are a waste of time 

6.1 do well in physics. 

11.1 look forward to physics lessons. 

12.1 would enjoy school if there were no physics lessons. 

17.1 think the school should have more physics periods each week. 

Sub-scale (ii) : the practical investigators (Reliability 0.79) 

14. Physics is just a load of technical terms which are hard to remember. 

18.1 find physics difficult to understand. 

23.1 want to learn for myself why physics experiments turn out the 

way they do. 

24. It is fun to guess the outcome of physics experiments. 

26. Workingin the physics laboratory is fun. 

27. Trying to solve a physics problem is interesting. 

28.1 would rather work out how to do a physics experiment than be 

told. 

29.1 enjoy discussing physics problems raised in class with my 
friends. 
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Sub-scale (iii) : the committed physicists (Reliability 0.81) 

5.1 like to talk with people about new discoveries in physics. 

7.1 would like to be given a physics book or a piece of physics 
equipment. 

9.1 would rather be a member of a pop-group than a member of a 
physics research team. 

13.1 should like to belong (or I like belonging) to a physics club. 

15.1 would like to work with people who make discoveries in physics. 

16.1 do physics experiments in my spare time. 

Sub-scale (iv) : the concrete physicists (Reliability 0.67) 

3. You can learn more from a physics text-book than by doing experiments. 

21.1 would much rather do experiments in physics than read about 
them. 

22.1 would rather do a physics experiment than listen to a lecture 

on the same topic. 

25. It is the experiments in physics that make me understand it. 

30. Physics experiments demonstrated by teachers are more interesting 

than ones you do yourself. 

Sub-sc; ile (v) : the career physicists (Reliability 0.80) 

8. My mother wants me to be a physicist. 

10.1 would specialise in physics if I had the chance. 

19. My father wants me to be a physicist. 

20.1 should like to become a physicist. 

The internal reliabilities of the sub-scales are given by the Cronbach 

Alpha coefficients. 
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APPENDIX 5.2.1B 

THE ATTITUDE QUESTIONNAIRE 

ATITUDES TO SCHOOL PHYSICS 

The purpose of this section is to find out what you think about school 
physics. It contains a number of statements about physics. I want 
to find out how you feel about them and whether you agree with them 
or not. 
A sample statement to show you how to mark your answers now follows: - 

'I would rather read a book than watch television' 
12305 

Strongly Agree Not sure Disagree Strongly 
agree disagree 

The statement is followed by five numbered alternatives which can 
indicate your measure of agreement or disagreement. If you disagree with 
the statement, but not strongly, then alternative 4 would be ringed as 
shown. 
Please read the alternatives carefully as well as the statements before 
deciding upon your response. 

enjoy physics lessons more than other lessons, 
12345 

Much Slightly About the Less Much less 

more same 

2. Two hours of work in a physics laboratory are more fun than a 

week of work in other subjects, 
12345 

Strongly Agree Not sure Disagree Strongly 

agree disagree 

3. Physics lessons are a waste of time 
12345 

Strongly Agree Not sure Disagree Strongly 

agree disagree 

4.1 like to talk with people about new discoveries in physics. 
12 3 4 5 

Very much Much Some A little Not at all 

Physics lessons give me a feelilng of satisfaction. 
12345 

Always Most of Sometimes Seldom Never 

the time 
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6.1 would like to be given a physics book or a piece of physics equipment. 12345 
Very much I would It would be I don't think Not in 

be pleased all right 'I would like it the least 

7.1 would rather be a member of a 'pop group' than a member of a 
physics research team. 

1 2 3 4 5 
Strongly Agree Not sure Disagree Strongly 

agree disagree 

81.1 would specialise in physics if I had the chance, 
1 2 3 4 5 

Definitely yes Very Maybe Not likely Never 
likely 

9.1 look forward to physics lessons, 
12345 

Always Most of Sometimes Seldom Never 
the time 

10.1 would enjoy school more if there were no physics lessons. 
12345 

Much more Slightly Just as Less A great 
more much deal less 

I should like to belong (or I like belonging) to a physics club. 
12345 

Very much Some A little Not sure Not at all 

12. Physics is just a load of technical terms. 
12345 

Strongly Agree Not sure Disagree Strongly 
agree disagree 

13.1 would like to work with people who make discoveries in physics. 
12345 

All the time Most of occasionally Seldom Never 
the time 

14.1 do physics experiments in my spare time about: 
12345 

once a once a once every once a never 
week month 3 months year 

15.1 think the school should have more physics periods each week. 
1 2 3 4 5 

Strongly Agree Not sure Disagree Strongly 
agree disagree 

16.1 find physics difficult to understand-7 
1 2 3 4 5 

Extremely Difficult In-between Easy Very easy 
difficult 
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17.1 would much rather do experiments in physics than read about them. 
12345 

Always Most of Sometimes Seldom Never 
the time 

18.1 would rather do a physics experiment than listen to a lectuer 
on the same topic. 

12345 
Strongly Agree Not sure Disagree Strongly 

agree disagree 

19.1 want to learn for myself why physics experiments turn out the 
way they do. 

12345 
Very much Much A little Not sure Not at all 

20. It is fun to guess the outcome of physics experiments, 
12345 

Strongly Agree Not sure Disagree Strongly 
agree disagree 

21. It is the experiments in physics that make me understand it. 
12345 

Strongly Agree Not sure Disagree Strongly 
agree disagree 

22.1 am happy when working with equipment in the physics laboracicry. 
12345 

Strongly Agree Not sure Disagree Strongly 
agree disagree 

23. Trying to solve a physics problem is interest7ing. 
12345 

Strongly Agree Not sure Disagree Strongly 

agree disagree 

24.1 would rather work out how to do a physics experiment by myself 
than be told. 

12345 
Strongly Agree Not sure Disagree Strongly 

agree disagree 

25.1 enjoy discussing physics problems raised in class with my 
friends. 

12345 
Strongly Agree Not sure Disagree Strongly 

agree disagree 

26. You can learn more from a physics text book than by doing 

experiments. 
12345 

strongly Agree Not sure Disagree Strongly 

agree disagree 
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27. Physics experiments demonstrated by teachers are more interesting 
than the ones you do yourself. 

12345 
Strongly Agree Not sure Disagree Strongly 

agree disagree 

28. The methodsused by the physics teacher are interesting in 
themselves, 

12345 
Strongly Agree Not sure Disagree Strongly 

agree disagree 

The most favourable attitude is indicated by code number 1 

for all items except items 3,7,10,12,16,26 or 27 

when it is replaced by code number 5. 
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APPENDIX 5.3.1 

SECTION B: STUDY ATTITUDES 

The following statements cover a wide range of students comments on their 
general attitudes to studying at school and at home. The statements 
deliberately follow no logical order. Please work quickly, indicating 
your agreement or disagreement by circling either "A" or "D". It is 
most important that you make a definite response to every statement, 
even though your feelings may be rather indefinite. 

1. Background music helps me to study more effectively. A D 

2. It is most unusual for me to be late handing in work. A D 

3.1 try to put off any work that I have to do for as 
long as possible. AD 

4.1 enjoy the challenge of a difficult new topic in 
lesson, -;. 

AD 

5.1 find it rather difficult to organise my study 
time when I am at home. AD 

6.1 usually tackle the easy things first and leave 
the more difficult ones until the end. AD 

7.1 seem to have plenty of free time during the week. AD 

8.1 enjoy collecting things such as stamps, minerals, 

plants, etc. AD 

9.1 don't find much time to study during the 
holidays. AD 

10. It is important to me that I do better than 

other students, if I can. AD 

My lesson notes are often difficult to follow 

afterwards, 
AD 

12.1 sometimes wish I could leave school and 

start work now, AD 

13.1 usually plan my week's work in advance, 
if I can, either on paper or in my head, D 

14.1 get disheartened and give up easily if 

something is too difficult for me, AD 

15.1 find it easy to pick out the main points 

of a lesson without emphasis by the teacher. AD 

16.1 can't see any relevance in the work we do 

here. AD 

CC. -It / 
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17,1 need to be in the right mood before I can 
study effectively. AD 

18, I'm a pretty average student: I'll never be 
particularly good, so there is no point in 
striving to be something I am not, AD 

19,1 find it difficult to keep awake during some 
lessons- AD 

20. It is important for me to do very well in my 
studies, A D 

21, There seems to be little point in following 
up the lesson topics in reference and text-books, A D 

22. 1 hate admitting defeat, even in trivial matters. A D 

23c I don't often join in discussion lessons: I prefer 
to listen. A D 

24. 1 usually hurry all my homework: there seems little 

point in spending more time. A D 

25. I'm rather slow at starting work in the evening. A D 

26ý My friends always seem to be able to do 
things better than me, A D 

27. It's not often that I can stick a t work for more 
than an hour at a time. A D 

28. 1 like working to a set plan when writing an 
essay rather than letting my idea s flow out freely, A D 

29, 1 am determined to do my best in all subjects, 
even in those that least interest me, A D 
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APPENDIX-'l-. 3.2A 

FACTOR STRUCTURE MATRIX OF CORRELATION COEFFICIENTS 

Item Factor 

IIIIII 

Study Academic Sel f -conf i de nt 
methods motivation motivation 

(S) (MA) (MS) 

I- Background music helps me to study more effectively 172 044 -016 2. It is most usual for me to be late handingi nwork. 313* 118 -137 
3. 1 try to put off any work that I have to do for 

as long as possible, 516* 181 -165 4. 1 enjoy the challenge of a difficult new topic 
in lessons. 166 259 _298* 

5. 1 find it rather difficult to organise my study 
time when I am at home, 477* 038 -2 (oT 

6. 1 usually tackle the easy things first and leave 
the more difficult ones to the end, 146 042 -238* 

7. 1 seem to have plenty of free time during the week. 165 186 -055 
8. 1 enjoy collecting things such as stamps, minerals 

plants etc. 143 101 -006 
9. 1 don't fi nd much time to study duri ng the hol i daysi 364* 125 -091 
10. It is important to me that I do better than 

other students, if I can. 075 381* -079 
11. My 1 esson notes are di ffi cul t to f ol 1 ow af terwards. 296 184 -327* 
12. 1 someti mes wi sh I coul d1 eave and start work now, 325 307* -304 
13. 1 usually plan my week's work in advance, if I 

can, either on paper or in my head. 256* 121 -017 
14. 1 get disheartened and give up easily if 

something is too difficult for me, 310 216 -548* 
15. 1 find it easy to pick out the main points 

of a lesson without emphasis by the teacher, ill 105 _429* 
16. 1 can't see any relevance in the work we do here, 252 333* -327 
17. 1 need to be in the right mood before I 

can study effectively. 278* -061 -222 
18. I'm a pretty average student : I'll never be 

particularly good, so there is no point 
in striving to be something I am not, 295 420 _464* 

19. 1 find it difficult to keep awake during some 
lessons. 336* 232 -188 

20. It is important for me to do very well in 

my studies 226 464* -087 
21. There seems to be little point in following 

up the lesson topics in reference and 
text-books 315 361* -276 

22. 1 hate admitting defeat, even in trivial matters. -016 220* -017 
23. 1 don't often join in discussion lessons: I prefer 

to listen , -004 024 -334* 
24. 1 usually hurry all my homework: there seems 

little point in spending more time. 458* 311 -299 
25. I'm rather slow at starting work in the evening, 464* -069 -210 
26. My friends always seem to be able to do things 

better than me, 187 025 -487* 
27. It's not often that I can stick at work for more 

than an hour at a time. 500* 150 -335 
28. 1 like working to a set plan when writing an essay 

rather thanletting my ideas flow out freely. 122 039 113 

29. 1 am determined to do my best in all subjects, 
even in those that least interest me 315 372* -071 

Decimal points are omitteci . An asterisk indicates an item which is allocated to a particular factor. 
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APPENDIX, 6.3.2-B 

ITEM CORRELATIONS WITH SUB-SCALE SCORES 

Correlation with 
academic 

Item motivation MA 

Correlation with 
self-confident 

Item motivation MB 

Correlation with 
Item study methods S 

2* 0.44 10 0.53 
3 0.57 12 0.55 
5 0.59 16 0.49 
9 0.48 20 0.51 

13 0.35 2 1. * 0.54 
17 0.39 22 0.42 
19 0.47 29 0.51 
24* 0.54 
25 0.55 
27* 0.58 

4 0.49 
6 0.41 

11* 0.46 
14 0.63 
15* 0.55 
18 0.57 
23* 0.46 
26 0.56 

Correlation with 
Item motivation M 

4 0.45 
6 0.33 

10 0.37 
ll* 0.43 
12 0.48 
14 0.58 
15* 0.46 *Indicates an item shift from the 
16 0.47 'Rowntree'scale 

18 0.60 
20 0.37 
21* 0.46 
22 0.25 On the combined motivation scale, M, 

23* 0.36 item 22 is retained because of high 

26 0.46 conceptual rather than statistical 
29 0.36 validity. 
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APPENDIX 5.3.3. 

MOTIVATION RATING SCALE 

Rating Judged according to this criterion 

5 Tries very hard all the time to be successful in his studies. 

4 occasionally quite determined and, -in general, makes above 
average efforts. 

Shows an average effort all the time. 

2 Makes some intermittertefforts but generally below average, 

Shows no determination and interest whatsoever in school 
sul: ýjects. 
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APPENDIX 5.3.4A 

PHYSICS STUDY HABITS 

Responses to the statement: 

My study habits in physics, compared with those in other 
subjects, are 

1- much less organised 2-a little less organised 3- no different 

4-a little more organised 5- much more organised 

weighted the study methods scale score S according to the following 
formulae: 

Statement response code 

1 
2 
3 
4 
5 

Weighted study methods 
calculated from 

S/3 
2S/3 

s 
2S/3+10/3 
S/3+20/3 

This procedure ensured that the weighted scores would not exceed the 
maximum score of 10 on scale S while giving a weighted score of exactly 
S when the response is Ino different'. 
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APPENDIX 5.3.4B 

PHYSICS MOTIVATION 

Responses to the statement: 

Comparing my determination to do well in physics 
with that in other subjects, in physics 

1. 1 am much less determined. 
2. 1 am a little less determined, 
3. there is no di fference. 
4. 1 am a little more determined 
5. 1 am much more determined- 

weighted the motivation scale score M according to the following 
formulae: 

Statement response Weighted motivation 
code - calculated from 

1 M/3 
2 2M/3 
3m 
4 2M/3 +5 
5 M/3 + 10 

This procedure ensured that the weighted scores would not exceed 
the maximum score of 15 on scale M while giving a weighted score 
of exactly M when the response is 'no difference'. 
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APPENDIX S. 4.2, 

THE PESPONSE DISTRIBUTIONS FOFý THE 19 CHECK-LIST ITEMS 

ITEM 1 THE TEACHER TALKS OR WRITES AND SHOWS SOME EXPERIMENTS 

Score 
123 

Intrinsic worth 108 144 489 
Use 114 19 608 

Matched-pairs Wilcoxon test, Z=3.26, significant at <<l%. 

While the teacher talking, showing experiments and writing 
is a desirable activity, a significant number of pupils are 
not certain that this, by itself, is a good method. 

ITEM 2 THE TEACHER ASKS US QUESTIONS AS WE DO SOME THEORY OR 
PRACTICAL WORK, GIVES US NOTES, AND GENERALLY GUIDES 
US IN THE RIGHT DIRECTION 

Score 
123 

Intrinsic worth 85 158 498 
Use 235 60 446 

Matched pairs Wilcoxon test, Z=7.37, significant at 4-, J% 

This 'benevolent' teaching style is highly rated by 67.2% 
of pupils but a signif-ricant proportion (31.7%) report 
that thev do not receive such teachina. 

ITEM 3 THE TEACHER DISCUSSES EACH NEW TOPIC WITH US, THEN 
WE INVESTIGATE THIS BY OURSELVES AND DRAW OUR OWN 
CONCLUSIONS WITHOUT FURTHER ASSISTANCE 

Score 
2 

Intrinsic worth 380 174 187 
Use 611 63 67 

Matched-pairs Wilcoxon. test, Z=11.26, significant at 4--l% 

This is a poorly rated method with only 25.2% rating 
it favourably, and in reality only 9% expýrience such a 
method in their classroom. 
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ITEM 4 THE TEACHER'S MXTHODS. ARE VARIED SUCH AS ALLOWING 
US TO EXPERIMENT, SHOWING FILMS AND FILMSTRIPS, 
DISCUSSING AND EXPLAINING WITH A SINGLE DEMONSTRATION 
EXPERIMENT 

Score 
123 

Intrinsic worth 88 189 464 
Use 494 82 165 

Matched-pairs Wilcoxon test, Z=17.37, significant at 4ý1% 

This desirable teaching style (62.6% rate it favourably) 
is only rarely met with in the laboratorN7 . Just 22.3% sav 
they experience this method. 

ITEM 5 THE LESSONS ARE PLANNED TO MAKE EXPERIMENTAL AND 
THEORY WORK RUN SMOOTHLY 

Score 
123 

Intrinsic worth 76 182 483 
Use 220 198 323 

Matched-pairs Wilcoxon test, Z=10.34, significant at <-, l% 

Significantly fewer report that actual lessons are smooth 
runnina. 

ITEM 6 HOMEWORK SET IS LINKED WITH THE LESSON 

Score 
2 

Intrinsic worth 81 50 610 
Use 98 38 605 

Matched-pairs Wilcoxon test, Z=1.03, not significant 

The homework requirement of the pupils is closely matched 
with what is received. 
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ITEM 7 THE TEACHING SEEMS TO BE MOST SUITABLE FOR 
THE MOST ABLE PUPILS 

Score 
2 

Intrinsic worth 347 243 151 
Use 167 233 341 

Matched-pairs Wilcoxon test, Z=11.28, significant at -e-<. l% 

There is an almost complete reversal on the two 
for this statement. Teaching directed towards 
able is rejected by a ratio of more than two to 
almost half of the pupils say that this is the 
teaching they get. 

ITEM THE TEACHER USES WORDS RATHER THAN MATHEMATICAL 
FORMULAE WHENEVER POSSIBLE 

Score 
123 

Intrinsic worth 166 195 380 
Use 331 135 275 

scales 
the most 

one, but 
type of 

Matched-pairs Wilcoxon test, Z=9.23, significant at -: 9.1% 

A majority of pupils, 51.3%F rate verbal learning 
favourably but only 37.1% say that this is what they 
receive. 

ITEM 9 WE WORK THROUGH A TEXT-BOOK 

Score 
123 

Intrinsic worth 354 163 224 
Use 435 45 261 

Matched-pairs Wilcoxon test, Z=1.05, not significant 

Text-books are in ipinorit-,;, use (35.2%) almost half 
the punils are against a riaid text-book method. 
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ITEM 10 EACH TOPIC WE STUDY IS LINKED TO ANOTHER 
ONE WE HAVE PREVIOUSLY UNDERSTOOD 

Score 
2 

Intrinsic worth 64 147 530 
Use 303 129 309 

Matched-pairs Wilcoxon test, Z=14.06, significant atcýc-l% 

This'learning-bv-understanding' method is hiahlv rated 
(71.5%) but in the classroom it occurs in only a minority 
of cases (41.7%) . 

ITEM 11 THE TEACHER TRIES TO GET US TO UNDERSTAND 
IDEAS BY EXPLAINING IN SIPIPLE TERMS 

Score 
2 

Intrinsic worth 50 80 611 
Use 2o9 69 463 

Matched-pairs Wilcoxon test, Z=11.26, significant at . 4,1% 

'Simple explanation' methods are popular, as expected 
(82.5%). These methods are adopted in the majority 
of classes but 28.2% report otherwise 

ITEM 12 DUPLICATED NOTES ARE ISSUED AT THE END OF EACH 
LESSON 

Score 
2 

Intrinsic worth 288 154 299 
Use 670 39 32 

Matched-pairs Wilcoxon test, Z=16.56, significant at 4< 1% 

There is an almost equal split in feelinat here, on the 
subject of duplicated note issue. The method is very 
rarely used, althouah 40% are in favour. 
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ITEM 13 WE MAKE OUR OWN NOTES FROM TEXTBOOKS OR 
WORK SHEETS 

Score 
123 

Intrinsic worth 344 154 243 
Use 406 30 305 

Matched-pairs Wilcoxon test, Z=0.58, not significant 

Although this 'own notes' method is reasonably common and 
finds favour with 32.8% of the pupils, there is some 
uncertainty as to its worth. 

ITEM 14 GROUPS OF PUPILS MAKE NOTES ON DIFFERENT 
TOPICS AND THESE NOTES ARE CIRCULATED 
AROUND THE CLASS 

Score 
2 

Intrinsic worth 489 189 63 
Use 658 67 16 

Matched-pairs Wilcoxon test, Z=9.78, significant at a-- 1% 

This is a very rarely used method and most unpopular 
with 66% against its use. A significant proportion 
(25.5%) are uncertain however. 

ITEM 15 NOTES ARE MADE FROM DICTATION BY THE 
TEACHER 

Score 
2 

Intrinsic worth 283 140 318 
Use 321 32 388 

Matched-pairs Wilcoxon test, Z=1.32, not significant 

A majority (52.4%) report that this method is used 
but only 42.9% are sure that it is a cood method. 
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ITEM 16 NOTES ARE MADE BY COPYING FROM THE BOARD 
OR OVERHEAD PROJECTOR 

Score 
23 

Intrinsic worth 205 180 356 
Use 279 23 439 

Matched-pairs Wilcoxon text, Z=0.40, not significant 

Again, a majority (59.2%) report that a method is used, 
but about 11% less are sure of its worth. 

ITEM 17 NOTES ARE MADE BY A NUMBER OF DIFFERENT METHODS 

Score 
2 

Intrinsic worth 163 264 314 
Use 332 133 276 

Matched-pairs Wilcoxon test, Z=7.11, significant at 4< 1% 

The varied notemaking method is used relatively less 
than the nuiDils demand 

ITEM 18 WE WORK TOGETHER IN GROUPS TO DO INVESTIGATIONS 
AND EXPERIMENTS 

Score 
23 

Intrinsic worth 58 80 603 
Use 195 29 517 

Matched-pairs Wilcoxon test, Z=8.38, significant at 4ý, 1% 

Pupil experimentation, although very comrron, does not 
completely satisfy the pupils' desires. 

ITEM 19 WE WORK INDIVIDUALLY THROUGH WORKSHEETS 

Score 
2 

Intrinsic worth 377 164 180 
Use 604 61 76 

Matched-pairs Wilcoxon test, Z=11.07, significant at 44.1%. 

This is an unpopular method with only 24% of pupils favouring 
it. Its use is very restricted (10%) 
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APPENDIX 5.4.3A 

MODIFIED FORM OF TEACHING OBSERVATION SCHEDULE 

a) TEACHER ASKS QUESTIONS WHICH ARE ANSWERED 
1. recall of previously learnt knowledge 
2. description of direct observation 
3. applying previously learnt knowledge 
4. applying previously learnt knowledge 

TEACHER MAYES STATEMENTS OF 

BY 

to a new theoretical situation 
to a new practical situation 

1. fact (lower-order knowledge and thought) 
2. an observational nature 
3. theory and hypothesis in a new situation (higher-order skills) 
4. experimental procedure in a new situation 

c) TEACHER DIRECTS PUPILS TO SOURCES OF INFORMATION FOR THE PURPOSE OF 
1. acquiring factual knowledge or solving lower-order problems 
2. acquiring observational evidence 
3. constructing theories and hypotheses or solving higher-order 

problems 
4. considering experimental procedure 

d) PUPILS SEEK INFORMATION OR CONSULT FOR THE PURPOSE OF 
1. acquiring factual knowledge or solving lower-order problems 
2. acquiring or confirming observational evidence 
3. constructing theories and hypotheses or solving higher-order 

problems 
4. discussing experimental procedure 

e) PUPILS REFER TO TEACHERS FOR THE PURPOSE OF 
1. acquiring factual knowledge or solving lower-order problems 
2. acquiring or confirming observational evidence 
3. constructing theories and hypotheses or solving higher-order 

problems 
4. seeking guidance on experimental procedure 

f) INFORMATION PRESENTED BY 
1. teacher statement (blackboard or ohp. static mode) 
2. teacher experimental demonstration 
3. pupil experiment 
4. textbook or worksheet 
5. visual device Uilm, television, filmstrip, filmloop, 

ohp. dynamic mode) 

LESSON CONTENT RECORDED BY 
1. teacher dictation 
2. copying from board or ohp. 
3. copying from textbook 
4. copying from worksheets 
5. issue of duplicated notes 
6. composing own notes 
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AFFECTIVE PUPIL BEHAVIOUR ILLUSTRATED BY 

1. willingness to take part passively in lesson 
2. controlled attention 
3. response to questions when asked 
4. willingness to respond to cruestions without being asked 
5. satisfaction in response to questions or course of action 
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APPENDIX 5.4.3B AN ACTUAL CLASSROOM RECORD 

MODIFIED FORM OF SCIENCE TEACHING OBSERVATION SCHEDULE 
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APPENDIX S. 5.2. 

TEST/RE-TEST RELIABILITY OF -THE 'TOO MUCH MATERIAL' SCALE 

CONTAINS TOO MUCH MATERIAL (B) 

Test Re-test 

Subject z-score Subject z-score 

History 2.29 Physics 3.62 
Biology - 2.91 History 2.52 
Geography - 3.05 Biology 2.24 
English literature - 3.32 English literature - 2.71 
Chemistry - 3.43 Geography - 3.05 
Physics - 3.47 Chemistry - 3.09 
French - 4.22 French - 3.57 
English language - 4.37 English language - 4.67 
Mathematics - 4.82 Mathematics - 4.82 

CONTAINS SUFFICIENT MATERIAL (A) 

The correlation between the two rank orders is 0.73. 
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APPENDIX 5.6.1. CHOOSING A-LEVEL SUBJECTS 

This is the relevant section of the questionnaire which provided data 
for Sections 4.6. and 7.6. References to other sections have been 
allowed to remain. 

SECTION B: PHYSICS AND OTHER SUBJECTS 

This section is to find out which subjects you are studying and 
how you feel about them. 

1 SUBJECTS BEING STUDIED AT O-LEVEL OR C. S. E. 

2. THE THREE SUBJECTS BEING STUDIED THAT YOU MOST ENJOY, IN ORDER 

Imagine that it is now September and you have done reasonably well 
in your examinations with a number of passes, including physics. 

WOULD YOU THEN GO ON TO STUDY ONE OR MORE A-LEVEL SUBJECTS? 

YES OR NO 

If your answer is YES, please continue with Section C. 
If your answer is NO, but you intend to continue with your education 
at school/college, please go on to SECTION E. 
If your answer is NO, and you do not intend to remain at school/college, 
please go on to SECTION F. 

SECTION C: CHOOSING A-LEVEL SUBJECTS 

Your A-level choices may or may not include physics but the reasons 
for your decision are most important for this survey. In this and 
the following sections YI should like to find out what these reasons 
might be and what A-level subjects you might choose. 

IF YOU HAD A FREE CHOICE AND DID NOT HAVE TO CONSIDER UNIVERSITY 
OR CAREER REQUIREMENTS, WHICH A-LEVEL SUBJECTS WOULD YOU CHOOSE 
(IN ORDER OF PREFERENCE)? 

2. IN PRACTICE, CAREER REQUIREMENTS MIGHT LIMIT OR DECIDE YOUR 
CHOICE, SO WHICH A-LEVEL SUBJECTS ARE YOU MOST LIKELY TO CHOOSE? 
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APPENDIX 5.8.1. 

THE EXAMINATION PREPARATION CHECK-LIST 

SECTION E: O-LEVEL PHYSICS REVISION 

When you expressed your views last year on how O-level physics was 
taught, it was not sensible to include questions about revision as 
the examination was, at that time, still several months away. To 
complete the full description of the O-level course could you mark 
the statenents below as you did before in Unit 1. Column 1 allows 
you to say whether the revision method was used or not, and Column 
2 gives you the chance to say whether you think the method is a 
good one. Don't be afraid to use the 'Dcn't know' response. 

Answer by ringing the appropriate code number. 

Column 1 Column 2 

Method Statement 
actually used describes 

Don't A good A poor Don't 
True False know method method know 

1. We had regular practice in 
answering O-level examination 
questions 

2. A revision plan was followed 
by the class in the time 
before the examination 

3. Examination revision was 
done by using the student's 
own notes on the course 

4. The topics covered in the 
O-level course were 
thoroughly trAý! ated 

5. The O-level syllabus was 
completely covered 

6. All O-level topics covered 
in the course were revised 
for the examination 

7. The topics covered in the 
O-level course were 
restricted to those 
thought essential for 

an examination pass 

1 2 3 

1 2 3 

1 2 3 

1 2 3 

1 

1 

12 

12 

12 

12 

2 

2 

1 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 
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APPENDIX 5.8.2. 

RESPONSE DISTRIBUTIONS FOR THE EXAM. INATION PREPARATION ITEMS 

ITEM 1 WE HAD REGULAR PRACTICE IN ANSWERING O-LEVEL EXAMINATION 
QUESTIONS 

Score 

123 

Intrinsic worth 13 12 261 
Use 32 12 242 

Matched pairs Wilcoxon test, Z=3.90, 
significant at << 1%. 

This highly popular method (91% rating) is followed by the large 
majority (85%) . 

ITEM 2A REVISION PLAN WAS FOLLOWED BY THE CLASS IN THE TIME 
., BEFORE THE EXAMINATION 

Score 

2 

Intrinsic worth 30 75 181 
Use 115 43 128 

Matched pairs Wilcoxon text, Z=7.58, 

significant at << 1%. 

This is a desirable method for most (63%) but only 45% experience 
this approach. 

ITEM 3 EXAMINATION REVISION WAS DONE BY USING THE STUDENT'S 

OWN NOTES ON THE COURSE 

Score 

123 

Intrinsic worth 45 107 134 

Use 44 22 220 

Matched pairs Wilcoxon test, z=5.03, 

significant at << 1% 

just 47% think this is a good method, but 77% report its use. 
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ITEM 4 THE TOPICS COVERED IN THE O-LEVEL COURSE WERE 
THOROUGHLY TREATED 

Score 

123 

Intrinsic worth 48 68 170 
Use 91 80 115 

Matched pairs Wilcoxon test, Z=6.45, 
significant at << 1% 

A majority of 59% desire this approach, but only 40% experience 
it in practice. 

ITEM 5 THE O-LEVEL SYLLABUS WAS COMPLETELY COVERED 

Intrinsic worth 
Use 

Score 

123 

53 97 136 
136 69 81 

Matched pairs Wilcoxon test, Z=8.21, 
significant at << 1%. 

Just 28% report that the syllabus is completely covered: 48% think 
it should be 

ITEM 6 ALL. O-LEVEL TOPICS CCVERED IN THE COURSE WERE 

REVISED FOR THE EXAMINATION 

Score 

123 

Intrinsic worth 35 57 194 

Use 102 35 149 

Matched pairs Wilcoxon test, Z=7.17, 

significant at << 1% 

Some 68% desire this comprehensive revision but only 52% experience 
this method. 



ITEM 7 THE TOPICS CCVERED IN THE O-LEVEL COURSE WERE 

RESTRICTED TO THOSE THOUGHT'hSSENTIAL FOR 

AN EXAMINATION PASS 

Score 

2 

Intrinsic worth 135 77 
Use 134 63 

74 
89 

Matched pairs Wilcoxon test, Z=0.84, 

not significant 
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APPENDIX 5.9.1. THE ATTITUDE SCALE 

SECTION D: THE A-LEVEL PHYSICS COURSE 

After two months or so, your feelings about A-level physics, which 
would have been partly expressed in your answers to SECT10N B, can 
now be more definitely judged. The attitude scales below are an 
extension of the ones you 'answered in an earlier Unit, and they will 
allow attitudes towards different courses to be compared. 
To answer the scales, judge the course on each one in turn. 

e. g. MODERN 1234567 OUT OF DATE 
lf you think that your course is modern, but not extremely so, then 
ring number 2 or 3 depending upon the degree of your feelings. An 
extremely out of date course would be rated "T'. Ring number 4 if 
you think the words are unsuitable or if you can't decide in favour of one 
extreme or the other. 
As usual, when an6wering attitude scales, work as quickly as you can, 
giving first natural replies. 

SATISFYING 1 2 3 4 5 6 7 FRUSTRATING 

EARLY THEORIES LINKED TO 
PRESENT DAY THEORIES 1 2 3 4 5 6 7 PRESENT DAY THEORIES ARE 

CONSIDERED ONLY 
REQUIRES HARD WORK 1 2 -3 4 5 6 7 REQUIRES LITTLE WORK 

INTERESTING 1 2 3 4 5 6 7 DULL 

LOATHSOME 1 2 3 4 5 6 7 ENJOYABLE 

-LOW PRESTIGE 1 2 3 4 5 6 7 HIGH PRESTIGE 

PLEASANT 1 2 3 4 5 6 7 UNPLEASANT 

SOCIAL IMPLICATIONS 
NEVER CONSIDERED 1 2 3 4 5 6 7 SOCIAL IMPLICATIONS 

ALWAYS CONSIDERED 

CONTAINS TOO MUCH MATERIAL 1 2 3 4 5 6 7 CONTAINS SUFFICIENT MATERIAL 

DOES NOT AFFECT YOUR 
PERSONAL VIEWS 1 2 3 4 5 6 7 MAKES YOU THINK DEEPLY ABOUT 

YOUR PERSONAL VIEWS 

HiATHEMATICAL 1 2 3 4 5 6 7 NON-MATHEHATICAL 

BORING 1 2 3 4 5 6 7 EXCITING 

. MODERN 1 2 3 4 5 6 7 OUT OF DATE 

DIFFICULT 1 2 3 4 5 6 7 EASY 

Now oo on to SECT10N E 
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APPENDIX 5.10.1. 

THE APPEARANCE OF THE S. S. R. C. SCALES ON THE UPPER SIXTH-FORM QUESTIONNAIRE 

SECTION D: ATTITUDES TO STUDY 

Achievements in and attitudes towards academic subjects are believed to 
depend upon the type of thinking students use as they respond to 
their lessonsand plan their study time. In one of the fifth-form 

questionnaires, you will have completed a 'junior' form of a study 
attitudes scale. Here, a more comprehensive scale of this type has 
been developed, which will help to clarify the patterns of your responses 
in all the previous questionnaires. 

Please answer every item, trying to avoid the 'not applicable' category 
if at all possible. As usual, answer quickly and circle the appropriate 
code number. 

Not 
Agree Disagree Applicable 

1 1 find it difficult to organise my study 
time effectively 1 2 3 

2 New topics interest me so muoh that I spend 
extra time trying to find out more about 
them 1 2 3 

3 1 chose my present courses to give me a 
chance of a really good job later 1 2 3 

4 1 enjoy competition: I find it stimulating 1 2 3 

5 The continual pressure of work - homework, 
deadlines and competition - often makes me 
tense and depressed 1 2 3 

6 1 like to be told precisely what to do in 

essays or other assignments 1 2 3 

7 1 tend to do less work here than in the 
fifth form 1 2 3 

8 My habit of putting of work leaves me with 
far too much to do at the end of term 1 2 3 

9 1 spend too long on certain topics because 

I get very interested and involved in 

them 1 2 3 

10 My main reason for taking 'A' levels is 

that it will eventually help me to get a 
better job 1 2 3 

11 It's important to me to do really well in 

my courses 1 2 3 

12 A poor first answer in an exam makes 

me panic 1 2 3 

13 1 prefer courses to be clearly structured 

and highly organised 1 2 3 
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Not 
Agree Disagree Applicable 

14 My main reason for taking 'A' levels is 
so that I can learn more about the subjects 
which really interest me 1 2 3 

15 Distractions make it difficult for me to 
do much effective work in the evenings 1 2 3 

16 1 enjoy the challenge of a difficult new 
topic in lessons 1 2 3 

17 1 generally choose courses more from 
the way they fit in with career plans 
than from academic interest 1 2 3 

18 Teachers should tell us exactly how 
they want us to tackle homework and 
assignments 1 2 3 

19 Worry about an exam or about work 
that is overdue often prevents me 
from sleeping 1 2 3 

20 I'm rather slow at starting work in 
the evenings 1 2 3 

21 1 find that studying academic topics 
can often be really exciting and 
gripping 1 2 3 

22 1 want really good results all round 
to give me a flying start with the 
next stage of my education/career 1 2 3 

23 1 usually plan my week's work in 

advance, either on paper or in my 
head 1 2 3 

24 It is important to me to do things 
better than my friends if I possibly can 1 2 3 

25 1 tend to learn more effectively by 

studying along my own lines than through 
set work 1 2 3 

26 1 spend a good deal of my spare time in 
finding out more about interesting topics 

which have been discussed in classes 1 2 3 

27 1 get very anxious about work which 
is overdue 1 2 3 

28 If conditions aren't right for me to 

study, I generally manage to do some- 
thing to change them 1 2 3 

29 In a sense, I suppose I work hard to 

please my parents rather than myself 1 2 3 

30 1 tend to read very little beyond 

what's required for completing 

assignments 1 2 3 
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31 1 certainly want to pass the next set of 
exams, but it doesn't really matter if 
I only just scrape through 

32 Having to speak in lessons and tutorials 
is quite an ordeal for me 

33 1 find academic topics so interesting. 
I should like to continue with them 
after I finish this course 

34 My parents expect me to do well and I 
feel it is up to me not to let them down 

35 1 always seem to be late for something 
or someone 

36 1 try to keep up with the suggested 
reading that goes with the lessons 

37 I'd much prefer more time studying 
on my own, outside time-tabled classes 

38 1 hate admitting defeat, even in 
trivial matters 

39 1 often find that my mind goes blank 
when I'm faced with a particularly 
difficult question 

40 1 generally go over my lesson notes 
not long afterwards to make sure they 
make sense and nothing important 
has been left out 

Not 
Agree Disagree applicable 

1 

1 

1 2 3 

1 .2 3 

1 2 3 

1 2 3 

1 2 3 

1 2 3 

1 

1 
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APPENDIX 5.10.2. ITEM STATISTICS FOR THE S. S. R. C. SCALES 

ACADEMIC ACHIEVEMENT MOTIVATION 

Correlation with scale 
I 

total 

ITEM 

SSRC ISSR C U6 
total science 

lphysics 

41 enjoy competition: I find it 0.65 0.61 0.56 
stimulating 

11 It's important to me to do really 0.59 0.58 0.66 
well in my courses 

16 1 enjoy the challenge of a difficult 0.41 0.51 0.56 
new topic in lessons 

24 It is important to me to do things 0. '64 0.61 0.65 
better than my friends, if I 
possibly can 

31 1 certainly want to pass the next set of -0.55 -0.54 -0.53 
exams, but it doesn't really matter 
if I only just scrape through 

38 1 hate admitting defeat, even in 0.53 0.58 0.50 
trivial matters 

Mean item correlation 0.57 0.57 0.58 
(after Z' transformation) 

Cronbach Alpha for the U6 physics scores is 0.59 
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ORGANISED STUDY HABITS 

Correlation with scale 
total 

ITEM 

I 

7 

8 

15 

20 

23 

28 

35 

36 

40 

I find it difficult to organise my 
study time effectively 

I tend to do less work here than 
in the fifth form 

My habit of putting off work leaves 
me with far too much to do at the 
end of term 

Distractions make it difficult for 
me to do much effective work in the 
evenings 

I'm rather slow at starting work 
in the evenings 

I usually plan my week's work in 
advance, either on paper or in my 
head 

If conditions aren't right for me 
to study I generally manage to do 
something to change them 

I always seem to be late for 
something or someone 

I try to keep up with the suggested 
reading that goes with 

'the 
lessons 

I generally go over my lesson notes 
not long afterwards to make sure they 
make sense and nothing important has 
been left out 

SSRC 
total 

SSRC 
science 

U6 
physics 

-0.64 -0.58 -0.69 

-0.48 -0.54 -0.50 

-0.66 -0.60 -0.58 

-0.60% -0.59 -0.54 

-0.66 -0.67 - 0.67 

0.56 0.52 0.55 

0.51 0.50 

-0.48 -0.46 

0.52 0.52 

0.47 1 

0.60 

-0.41 

0.50 

0.63 0.52 

Mean item correlation 
(after Ptransformation) 0.56 0.56 0.56 

C ronbach Alpha for the U6 physics scores is 0.75 
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FEAR-OF-FAILURE 

ITEM 

5 The continual pressure of work - homework, 
deadlines and competition - often makes me 
tense and depressed 

12 A poor first answer in an exam makes me 
panic 

19 Worry about an exam or about work that is 
overdue often prevents me from sleeping 

27 1 get very anxious about work which is 
overdue 

32 Having to speak in lessons and tutorials 
is quite an ordeal for me 

39 1 often find that my mind goes blank when 
I'm faced with a particularly difficult 
question 

Mean item correlation 
(after ZI transformation) 

Correlation with scale 
total 

SSRC SSRC U6 
total 

Iscience lphysics 

0.66 1 0.6.2 1 0.58 

0.64 1 0.60 1 0.58 

0.65 1 0.67 1 0.57 

O-L6 1 0.65 1 0.55 

C1.57 1 0.57 1 0.45 

0.58 1 0.58 1 0.63 

0.63 1 0.62 1 0.56 

Cronbach Alpha for the U6 physics scores is 0.56 
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SYLLABUS- BOUNDNESS 

ITEM 

6 

13 

18 

25 

30 

37 

I like to be told precisely what to 
do in essays or other assignments 

I prefer courses to be clearly 
structured and highly organised 

Teachers should tell us exactly 
how they want us to tackle homework 
and assignments 

I tend to learn more effectively by 
studying along my own lines than 
through set work 

I tend to read very little beyond 
what's required for completing 
assignments 

I'd much prefer more time studying 
on Fay own, outside time-tabled 
classes 

Mean item correlation 
(after ZI transformation) 

Correlation with scale 
total 

SSRC SSRC U6 
total 

I 
sciencel physics 

0.67 1 0.61 1 0.75 

0.54 1 0.30 1 0.41 

0.57 1 0.53 1 0.60 

-0.53 -0.52 

0.54 0.56 

-0.45 -0.43 

-0.53 

0.52 

-0.52 

0.55 1 0.50 1 0.57 

Cronback Alpha for the U6 physics scores is 0.56 
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EXTRINSIC MOTIVATION 

Correlation with scale 
total 

ITEM 

SSRC SSRC U6 
total 

Iscience 

physics 

3 

10 

17 

22 

29 

34 

I chose my present courses to give 0.77 0.78 0.57 
me a chance of a really good job 
later 

My main reason for taking 'A' levels 0.75 0.74 0.54 
is that it will eventually help me to 
get a better job 

I generally choose courses more from 0.69 0.66 0.66 
the way they fit in with career plans 
than from academic interest 

I want really good results all round 0.60 0.53 0.33 
to give me a flying start with the 
next stage of my education/career 

In a sense, I suppose I work hard to 0.42 0.48 0.38 
please my parents rather than 
myself 

My parents expect me to do well and 0.54 0.49 0.67 
I feel it is up to me not to let 
them down 

Mean item correlation 0.64 0.63 0.54 
(after ZI transformation) 

Cronbach Alpha for the U6 physics scores is 0.49 
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INTRINSIC MOTIVATION 

Correlation with scale 
total 

ITEM 
SSRC SSRC U6 
total 

Isciencel 
physics 

2 New topics interest me so much that 0.65 0.66 0.59 
I spend extra time trying to find 
out more about them 

91 spend too long on certain topics 0.61 0.64 0.63 
because I get very interested and 
involved in them 

I 

14 My main reason for taking 'A' levels 0.67 0.64 0.66 
is so that I can learn more about the 
subjects which really interest me 

21 1 find that studying academic topics 0.71 0.69 0.65 
can often by really exciting and 
gripping 

26 1 spend a good deal of my spare time 0.63 0.65 0.48 
in finding out more about interesting 
topics which have been discussed in 
classes 

33 1 find academic topics so interesting. 0.70 0.68 0.69 
I should like to continue with them 
after I finish this course 

Mean item correlation 0.66 0.66 0.62 
(after ZI transformation) 

Cronbach Alpha for the U6 physics scores is 0.68 
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RECENT CRONBACH ALPHA. VALUES FOR THE SCALES 

[Entwistle et al., 1979] 

Scale Alpha 

Academic achievement motivation 0.59 

Organised study habits 0.72 

Fear-of-f ailure 0.69 

Syllabus boundness 0.53 

Extrinsic motivation 0.70 

Intrinsic motivation 0.74 
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APPENDIX 5.11.1 

THE 40-ITEM CLASSROOM ENVIRONMENT CHECK-LIST ON THE UPPER SIXTH-FORM 

QUESTIONNAIRE 

SECTION C: HOW THE A-LEVEL PHYSICS COURSE IS TAUGHT 

Your feelings about the course have most meaning if I know how the course 
is taught. Accordingly, in this section there are a number of statements 
that describe aspects of A-level physics teaching. Some of the methods 
you will be familiar with from yourown lessons, others you may have 
only heard about. 

Indicate which methods are used in your course by circling the appropriate 
code number is column 1. In column 2, express your own feelings about 
each method by circling the appropriate number. 

Column 1 Column 2 
Method actually Statement 

used describes 
Some- Good Poor Don't 

True False times method method know 

1 Teaching is by lectures with 
experimental demonstrationt 1 2 3 1 2 3 

2 Learning is by finding out by 

oneself after each new topic 
has been introduced by the 
teacher 1 2 3 1 2 3 

3. The class works through a 
text-book 1 2 3 1 2 3 

4. The teacher guides you in your 
learning, acting as a source of 
information, asking questions 
and using experimental 
demonstrations to help 1 2 3 1 2 3 

5. Part of the course is devoted to 

an individual student project 1 2 3 1 2 3 

6 Individual homework and practical 
accounts are assessed and discussed 
by the teacher 1 2 3 1 2 3 

7 The teacher uses words rather than 

mathematices in explanations whenever 

possible 1 2 3 1 2 3 

8 The teacher order appears logical 1 2 3 1 2 3 

9 The teacher anticipates the 

students' problems and sees the 

subject from their point of view 1 2 3 1 2 3 

10 The teaching style encourages 

the interest of the student 1 2 3 1 2 3 



A77 

Column 11. Column 2 
Method actually Statement 

used describes 
Some Good Poor Don't 

True False times method method know 
11 To help you understand, films, 

filmstrips and filmloops are 
used as well as experimental 
demonstrations 12 

12 Students' practical work is 
related to recent taching 
lessons 12 

13 The lessons are planned to make 
experimental and theory work 
run smoothly 12 

14 Visits to outside events are 
sometimes arranged to broaden 
your knowledge of physics 12 

15 The teacher uses lesson 
material from outside the 
examination syllabus when it 
is felt necessary 12 

16 You are encouraged to work as an 
individual rather than as part 
of a large group of 4 or more 12 

17 All students make their own notes 
and records of work covered in 
lessons 12 

18 Some students make notes and 
circulate them to others 12 

19 Notes are made from dictation 
by the teacher 12 

20 Notes are made by copying from 
the board or overhead projector 12 

21 Duplicated lesson notes are 
issued on a short loan 12 

22 Notes are made by a number 
of different methods 12 

23 The teaching relates each new 
idea to a previously understood 
one 12 

24 The teaching seems to be most 
suitable for the most able 

pupils 12 

25 students' practical work occurs 
in groups Of four or more in the 

normal lessons 12 

3123 

3123 

3123 

3123 

3123 

3123 

3 1 2 3 

3 1 2 3 

3 1 2 3 

3 1 2 3 

3 1 2 3 

3 1 2 3 

31 

31 

3 1 

23 

23 

23 
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Column 1 

26 Several teachers take the class, 
each one teaching a different 
topic 12 

27 Homework relevant to teaching 
and practical lessons is set 
regularly 12 

28 The special type of individual 
work for the A-level practical 
exam is introduced into practical 
lessons towards the end of the 
course 12 

29 The teacher encourages discussion 
and speculation amongst the 
students 12 

30 The whole syllabus will not be 
completely covered , but the 
topics taught will have been 
thoroughly treated 12 

31 Technical terms are used where 
appropriate, but otherwise the 
language is everyday English 12 

32 Practical work is designed to 
help the student understand the 
knowledge from theory lessons 12 

33 Each topic in the course is 
studied in depth 12 

34 The teacher covers the syllabus 
quickly to leave as much time as 
possible for revision 12 

35 Individual or small group practica l 

work takes place each 
week in a separate practical 
lesson 12 

36 Students are helped and 
encouraged to revise for the 
A-level exam in a planned way 12 

37 Each lesson has an introduction, 

which tells you what the lesson 
is about, and a conclusion which 
summarises the lesson's content 12 

38 Regular pr-actice to develop a 

suitable style in answering exam 

questions occurs in the second 

year of the course 12 

31 

31 

Method actually Statement 
used describes 

Some I Good Poor Don't 
True False timesimethod method know 

Column 2 

23 

23 

3 1 2 

3 1 2 

312 

31 

31 

31 

31 

31 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 1 2 3 

3 1 2 3 

3 1 2 3 
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Column 1 Column 2 
Method actually Statement 

used describes 
Some Good Poor Don't 

True False times method method know 

39 All exam revision is done 
from the students own notes 12 3 12 3 

40 The whole syllabus will be 

covered but not all the 
topics will have been thoroughly 
treated 12 3 12 

i 

3 
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APPENDIX 5,11.2. THE RESPONSE DISTRIBUTION FOR THE 40-_CHE-CK-LIST MýMS 

STATEMENT 1 Teaching is by lectures with experimental demonstrations. 

SC0RE 

23 

Intrinsic worth 13 41 89 

Use 36 76 31 

Matched-pairs Wilcoxon test, Z=6.57 , significant at 

Only a modest use of this popular method is reported. 

STATEMENT 2 Learning is by finding out by oneself after each new 

topic has been introduced by the teacher. 

SC0 RE 

2 3 

Intrinsic worth 51 33 59 

Use 81 42 20 

Matched-pairs Wilcoxon test, Z 6.01 ,s ignificant at 190 

Opinion is almost equally divided on this infrequently used method. 

STATEMENT 3. The class works through a text-book 

SC0 RE 

1 2 3 

Intrinsic worth 71 32 40 

Use 64 31 48 

M2tched-pairs Wilcoxon test, Z=1.33 , not significant. 

On the whole, text-book teaching is unpopular but there is no 

significant mis-match. 
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STATEMENT 4 The teacher guides you in your learning, acting as a 

source of information, asking questions and using 

experimental demonstrations to. help 

SC0RE 

123 

Intrinsic worth 4 19 120 

Use 15 49 79 

Matched-pairs Wilcoxon test, Z=5.91 , significant at -: 4; II/o. 

A high proportion, some 84%, rate this a most desirable method, but 

a significant number doubt that they are exposed to such an approach 

in reality. 

STATEMENT 5 Part of the course is devoted to an inidividual student 

project 

SC0RE 

23 

Intrinsic worth 36 64 43 

Use 142 01 

Matched-p2irs Wilcoxon test, Z =_ 8.76 , significant at -,:: g- 15'0- 

Opinions are equally divided on the suitability of project work 

which is almost totally absent from the survey schools. 

STATEMENT 6 Individual homework and practical accounts are assessed 

and discussed by the teacher 

Intrinsic worth 

Use 

SC0RE 

23 

8 16 119 

22 42 79 

jjj Qi nr ifi 
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Teacher feedback is strongly desired by 83% of the students but 

there is a significant short-fall in its provision. 

STATEMENT 7. The teacher uses words rathern than mathematics in 

explanations whenever possible 

": S Matched-pairs Wilcoxon test, Z=4.12 , significant at 

Although a majority of students welcome a verbal approach this is not 

always realised. 

STATEMENT 8 The teaching order appears logical 

Matched-pairs Wilcoxon Test, Z=6.43 , significant at 'ý< 1 1/10 . 

It is unsurprising that a logical teaching order is thought highly 

desirable, but only 4816 of the students feel that this is achieved 

in practice. 
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STATEMENT 9. The teacher anticipates the students' problems 

and sees the subject from their point of view. 

Matched-pairs Wilcoxon test Z=7.89 , significant at -ý< 10%). 

A highly significant mis-match appears here with only 24'/D reporting that 

their teachers seem able to identify with their needs. 

STATEMENT 10. The teaching style encourages the interest of the 

student 

Matched-pairs Wilcoxon test, Z 8.46 , significant at /10 . 

For the large majority (8790) an attractive teaching style is 

looked for but, in reality, is rather uncommon (22/'C')). 

STATEMENT 11. To help you understand, films, filmstrips, and 

film loops are used as well as experimental 

demonstrations 

SC0RE 

23 

Intrinsic worth 17 36 90 

Use 79 
. 
48 16 

Czinni fi J- 
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Just 11% report týe use Of multi-media techniques despite the 

attractiveness of this approach. 

STATEMENT 12. Students' practical work is related to recent 

teaching lessons 

Matched-pairs Wilcoxon test, Z=5.84 , significant at e! & 1/00 0 
This method is endorsed almost unanimously, yet 38'. C) are uncertain that such a 1 

procedure is followed in their classes. 

STATEMENT 13. The lessons are planned to make experimental and 

theory work run smoothly 

Matched-pairs Wilcoxon test, Z=6.84- , significant at -4 1/'oe 

A significant mis-match is reported in the provision of smooth 

running lessons. 
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STATEMENT 14. Visits to outside events are sometimes arranged 

to broaden your knowledge of physics 

SC0RE 

23 

Intrinsic worth 13 36 94 

Use 88 34 21 

Matched-pairs Wilcoxon test, Z =ý 8.65 , significant at 11/10. 

Outside visits are supported by the majority (66"') although their /C 

occurrence is rare (15%). 

STATEMENT 15. The teacher uses lesson material from outside the 

examination syllabus when it is felt necessary 

5C0RE 

123 

Intrinsic worth 28 34 81 

Use 39 57 47 

Matched-pairs Wilcoxon test, Z=3.84 , significant at -4<- 1 "'0 . 

There is support here for teachers to review any excessive 

'examination syllabus syndrome'. 

STATEMENT 16. You are encouraged to work as an individual rather 

than as part of a large group of four or more. 

SC0RE 

123 

Intrinsic worth 12 36 95 

Use 20 39 84 

Matched-pairs Wilcoxon test, Z 1.99 , significant at 5 
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The students welcome teaching oriented towards individual rather 

than co-operative efforts, and, for the most part, this is 

received 

STATEMENT 17. All students make their own notes and records of 

work covered in lessons. 

SC0RE 

23 

Intrinsic worth 34 43 66 

Use 57 24 62 

Matched-pairs Wilcoxon test, Z=2.72 , significant at <17, 
Although there is some doubt as to the worth of this notemaking method 

it tends to be used less often than anticipated. 

STATEMENT 18. Some students make notes and circulate them to others. 

SC0 RE 

23 

Intrinsic worth 121 14 8 

Use 125 11 7 

Matched-pairs Wilcoxon Te.,,, -, t, Z=0.52 , not significant. 

This method is highly unpopular and rarely practised. 

STATEMENT 19 Notes are made from dictation by the teacher 

SC0RE 

23 

Intrinsic worth 46 39 58 

Use 38 55 50 

0.02, not significant 
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No firm opinions emerge on the worth and use of the dictation method. 

STATEMENT 20. Notes are made by copyong from the board or overhead 

projector 

SC0RE 

23 

Intrinsic worth 26 51 66 

Use 22 56 65 

Matched-pairs Wilcoxon test, Z=0.32 , not significant. 

Despite the uncertainty, there is a strong feeling (46") that this 

is a good method and this matches its degree of use. 

STATEMENT 21. Duplicated lesson notes are issued on a short loan 

Intrinsic worth 

Use 

SC0RE 

23 

75 39 29 

120 19 4 

Matched pairs Wilcoxon test, Z=6.11+., significant at 

This rarely used method is not favoured by the majority (525%) although 

a significant proportio. n are uncertain or disagree. 

STATEMENT 22. Notes are made by a number of different methods 

SC0RE 

3 

Intrinsic worth 14 51 78 

Use 46 30 67 

<< 1 0' Matched-pairs Wilcoxon test, Z=3.95 
1 significant at too 
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A varied note-making style is not practised in the classrooms 

as much as the students like. 

STATEMENT 23. The teaching relates each new idea to a previously 

understood one 

SC0RE 

3 

Intrinsic worth 3 16 124 

Use 1 16 1 90 37 

Matched-pairs Wilcoxon test, Z=7.70 , significant at 

The development of learning through concept hierarchies is strongly 

supported but, only 260, o of the students are certain that this does 

occur. 

STATEMENT 24. The teaching seems to be most suitable for the most 

able pupils 

SC0RE 

23 

Intrinsic worth 75 46 22 

Use 1 52 1 44 47 

Matched-pairs Wilcoxon-test, Z=3.72 , significant at 

This form of ability-oriented teaching is unpopular but 

I 
significantly more of it occurs than is desired. 
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STATEMENT 25. Students' practical work occurs of groups of four 

or more in the normal lessons 

SC0RE 

I 2 3 

Intrinsic worth 123 9 11 

Use 108 22 13 

Matched-pairs Wilcoxon Test, Z=1.8P , not significant. 

The students are strongly against this form of practical work 

organisation and are unlikely to meet up with it to any degree. 

STATEMENT 26. Several teachers take the class, each one teaching 

a different topic. 

Intrinsic worth 

Use 

5C0RE 

23 

71 29 43 

95 15 33 

Matched-pairs Wilcoxon test, Z= 2-94 , significant at 4< I OD & 

Although only 23% of the students are in multi-teacher classes, there 

is some evidence here that more would like to be. There are mixed 

feelings on the worth of the multi-teacher approach, but, overall, 

it tends to be disliked. 
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STATEMENT 27. Homework relevant to teaching and practical lessons 

is set regularly 

SC0RE 

23 

Intrinsic worth 47 132 

Use 21 34 88 

Matched pairs Wilcoxon test, Z=5.47 , significant at --I-' I., 

This highly desirable characteristic of classes is not always displayed. 

Just 62% of the students report that relevant homework is set. 

STATEMENT 28. The special type of individual work for the A-level 

practical exam is introduced into practical lessons 

towards the end of the course 

SC0RE 

123 

Intrinsic worth 

Use 

36 

61 

19 

11 

88 

71 

Matched-pairs Wilcoxon test, Z=3.67 , significant at << 195o. 

This preparation for the practical examination is generally popular 

(625o of students) but 43% of students report that it is not 

supplied. 
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STATEMENT 29. The teacher encourages discussion and speculation 

amongst the students 

Matched-pairs Wilcoxon test, Z=6.87 , significant at IO/oo 

Only 40% of the students report that teacher-student discussions 

occur. 

STATEMENT 30. The whole syllabus will not be completely covered, 

but the topics taught will have been thoroughly 

treated 

SC0RE 

3 

Intrinsic worth 69 20 54 

Use 45 51 47 

Matched-pairs Wilcoxon test, Z=1.46 , not significant. 

There is no firm consensus view on the relative worths of syllabus 

coverage and depth. 
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STATEMENT 31. Technical terms are usea where appropriate, but 

otherwise the language is everyday English 

SC0R 

3 

Intrinsic worth 6 21 115 

Use 12 23 108 

Matched-pairs Wilcoxon test, Z 2.00 , significant at < 5%. 

Technical or Ij:. 3rgon' oriented teaching is not favoured and, for the 

most part, is not experienced. 

STATEMENT 32. Practical work is designed to help the student under- 

stand the knowledge from theory lessons. 

SC0RE 

123 

Intrinsic worth 4 6 133 

Use 1-2 27 104 

46: 
la/ 

Matched-pairs Wilcox-)n test, Z=4.67 , significant at /a 0 

The students agree on this aim of practical work, although r-A significant 

proportion are not certain that this aim is achieved. 
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STATEMENT 33. Ea2h topic in the course is studied in depth 

SC0RE 

Intrinsic worth 

Use 

23 

40 

68 

86 

46 

Matched-pairs Wilcoxon test, Z=4. '70 , significant at /00 

Some 60,16 of the students would like an in-depth treatment of all 

topics. In practice, 325% experience such an approach. 

STATEMENT 34. The teacher covers the syllabus quickly to leave as 

much time as possible for revision 

SC0RE 

23 

Intrinsic worth 66 47 30 

Use 79 16 48 

Matched-pairs Wilcoxon test, Z=0.42- , not significant. 

There are no firm opinions here but 461%) of students think that rapid 

syllabus coverage is undesirable. 

STATEMENT 35. Individual or SM211 group practical work takes place 

each week in a separate lesson 

SC0RE 

23 

Intrinsic worth 8 17 118 

Use 23 21 99 

Matched pairs-Wilcoxon test, Z=3.94 , significant at <5,106 
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The large majority of students, some 83'0 express a demand for thi*s 

type of practical provision but this is realised inonly 69% of 

cases. 

STATEMENT 36. Students are helped and encouraged to revise for the 

A level exam in a planned way 

SC0RE 

123 

Intrinsic worth 9 20 114 

Use 39 35 69 

Matched-pairs Wilcoxon test, Z=5.84 , significant at <<I', 'o. 

Help with revision is welcomed by 80', 'o of the students. In reality, 

just 48/10 of students say they get such help. 

STATEMENT 37. Each lesson has an introduction, which tells you 

what the lesson is about, and a conclusion which 

summarises the lesson's content 

SC0RE 

3 

Intrinsic worth 20 58 65 

Use 1 110 1 28 15 

Matched-pairs Wilcoxon test, Z=9.04 , significant at 4, I'/lo* 

A clearly structured lessyn is recognised as desirable by 46., 'D of 

students, but in practice, a serious mis-match arises. 
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STATEMENT 38. Regular practice to develop a suitable style in 

answering exam questions occurs in the second 

year of the course. 

SC0RE 

Intrinsic worth 

Use 

123 

2 10 131 

30 35 78 

Matched-pairs Wilcoxon test, Z=6.50 , significant at <<, 1%. 

This aspect of examination preparation fails significantly to satisfy 

the students. 

STATEMENT 39. All exam revision is done from the students own notes. 

SC0RE 

3 

Intrinsic worth 82 39 22 

Use 67 32 44 

JO/ Matched-pairs Wilcoxon test, Z=3.5.1+. , significant at C"Vý /0. 

This is not a popular means of revision being disliked by 575'0 of 

students, although it is adopted in a number of classes. 

STATEMENT 40. The whole syllabus will be covered by not all the topics 

will have been thoroughly treated 

SC0RE 

23 

Intrinsic worth 65 45 33 

Use 57 is 68 

Matched-pairs Wilcoxon test, Z=3.3o , significant at < BOO 
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Almost half the students (48%) report that this method is used 

but only 23'/D find this satisfactory. 
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APPENDIX INTERVIEW SCHEDULE 1979 

Subjects being studied 
(indicate level) 

a) 1. O-level interest 2. O-level easy 3.0-level grade 
4. You had t IIII 

(career) 

2 Career intention lst choice I j 2nd F1 

3 How important is it that you do well in A-level physics? 

1. D or above 1 2. Any pass 1 3. Pass not essential but hope to get on 

4. Pass not essential and not bothered I 

Why was physics chosen at A-level? 

5 

6. 

7 

15. A-level interests] If 5. is yes have the expectations been fulfilled? 

What has been the best aspect of your A-level physics course? 
Linteresting Historical Mathematical Modern Experimental work 
What has been the worst aspect of your A-level physics course? 

Dullness I Mathematical 
_ 
t_Lack of expFrimental work I Notemaking 

Too difficult I Not enouqh time I Inadequate orqanisation 
d 

Should physics lessons 
principlesl 

NO. 

(a) just give you the facts and explain physical 

or (b) give you something mc 
that link physics together? 

t. JL SILi- -1 

re ana snOW Lne unaer-Lying Lnemes anu Lni-eaus 

8 What have been the easiest topics in the A-level course 

Why do you think this (these) have been the easiest? 

9 What have been the most difficult topics in the A-level 
course? 

Why do you think this(these) have been most difficult? 

10 How many teachers take your class 
(i) If ONE is this a good arrangement or do you 

think 

there would be advantages if other teacher(s were 
involved) 

(ii) If MORE THAN ONE: is this a good arrangement or 
do you think there would be advantages if just 

one teacher was involved? 
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If an explanation of a physical event can be given in both 
mathematical (involving formulae) and non-mathematical 
(descriptive words) ways, which would you prefer 1-- 1 

ii) Again, given that both approaches are equally possible, 
which do you think students should receive? 
(Mathematical, non-mathematical, mixture) 

12 i) Are you upset if you know that your teacher sometimes deals with 
ideas that seem outside the examination syllabus? I- I 

Do you read and learn about physics from other sources than your 
lessons and text-books? 
If YES, what are these cources? 
(Library fiction/non-fiction, SF, 
Scientific hobbies, TV documentaries 

13 How important is it to you that the teacher 
a) asks you questions 
b) encourages you and your fellow students 

to ask questions 
C) encourages YOU and your fellow students 

to join in discussions? 

14 a) Do you make notes of your 
b) Why do you think students 

during their A-level cour 
C) Have you a preference for 

of note-making? 
d) How do you feel about the 

of duplicated notes? 

lessons? 
make notes 

se? 
any one system 

issue and loan 

15 a) How much of the time in the physics 
course is devoted to student practical work 

b) What do you think is the purpose of this 
practical work? 

C) Do you think that you need more or less of 
this practical work P 

d) Do you feel that A-level physics is 
allocated sufficient time for syllabus 
coverage anyway? 

16 Should the teacher help you plan your 
revision for the examination? 
If YES, in what particular way should the 
teacher help? 

II Ir ir .II 

V. Imp. imp. NOL IM 
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APPENDIX 5.11.4 

UPPER SIXTH-FORM CLASSROOM PREFERENCE CHECK-LIST 
THE FACTOR STRUCTURE MATRIX OF CORRELATION COEFFICIENTS 

FACT0R 

Statement 
1 (Scale 1) 2 (Scale 2) 3 (Scale 3) 

1 269* -027 068 
2 024 164 475* 
3 061 114 077 
4 033 -012 -012 
5 -042 078 -025 
6 300* -139 069 
7 090 225 161 
8 612* -078 005 
9 053 009 -095 

10 331* -221 ill 
11 242* 060 -100 
12 263* 133 -042 
13 307* -020 -101 
14 372* -045 -021 
15 027 169 290* 
16 -118 089 -010 
17 -002 -021 487* 
18 -086 466* -001 
19 052 338* -156 
20 112 271* -486* 
21 -061 328* -060 
22 -083 204 265* 

23 093 042 262* 

24 000 168 002 

25 060 467* 213 

26 -069 299* 145 

27 000 -116 322* 

28 097 402* 042 

29 478* 107 171 

30 158 -004 -095 
31 105 100 012 

32 322* -017 158 

33 128 057 004 

34 -052 332* 049 

35 142* 072 028 

36 318* 085 286* 

37 334* -074 036 

38 200 142 -032 
39 114 249* 036 

40 064 299* 037 

Decimal points are omitted 

An asterisk indicates the allocation of a statement to a factor for 

summation. The decision to allocate low loading items such as 

statements 1 and 35 was made after calculating the corresponding 

scale total scores (Appendix 5.11.5). 
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APPENDIý 

ITEM-WHOLE CORRELATIONS FOR THE THREE FACTOR 
SC 

STATEMENT SCALE 

11 

1 0.40* 0.00 0.01 
2 0.02 0.07 0.62* 
3 -0.01 0.08 0.05 
4 0.09 0.01 -0.01 5 -0.01 0.09 -0.02 6 0.43* -0.06 0.07 
7 0.05 0.14 0.09 
8 0.54* -0.03 -0.06 9 0.07 0.03 -0.07 10 0.33* -0.12 0.03 

11 0.48* 0.05 -0.07 12 0.25* 0.09 -0.05 13 0.41* -0.04 -0.09 14 0.50* -0.04 -0.06 15 -0.02 0.13 0.48* 
16 -0.11 -0.09 0.06 
17 -0.02 -0.02 0.62* 
18 -0.05 0.45* 0.08 
19 0.02 0.50* -0.13 20 0.04 0.43* -0.56* 21 -0.07 0.44* -0.07 22 -0.05 0.12 0.43* 
23 0.10 -0.02 0.31* 
24 -0.02 0.12 0.03 
25 -0.01 0.47* 0.16 
26 -0.03 0.42* 0.15 
27 0.02 -0.12 0.41* 
28 0.06 0.48* 0.03 
29 0.49* 0.06 0.09 
30 0.08 -0.04 -0.13 
31 0.03 0.12 0.02 
32 0.31* -0.04 0.08 
33 0.05 0.05 0.02 
34 -0.09 0.45* -0.07 
35 0.34* -0.01 0.01 
36 0.40* 0.13 -0.37* 
37 0.55* -0.05 -0.05 
38 0.09 0.11 -0.03 
39 0.05 0.41* 0.03 
40 0.01 0.43* 0.02 

A correlation coefficient Of + 0.16 is significantly different 
from zero at the 5. ', o level. 

An asterisk indicates the allocation of a statement to a 
particular scale. 
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APPENDIX 5.12.1. 
ATTITUDES TO PHYSICS PROJECT 

QUESTIONNAIRE RATING EFFECTIVE SCIENCE TEACHING 

Directions 

The following statements are related to Effective Science Teaching and 
have been developed after discussion with science teachers. Will you 
please read each statement and give your opinion on the extent to 
which a statement is an attribute of an Effective Science TLn-achpr- 

Give your opinion by using the following scale on which the method 
expressed by the statement is rated: 

1, if unimportant 
2, if it has a few good points in its favour 
3, if generally desirable 
4, if of considerable importance 
5, if essential 

Please place a circle around the appropriate number at the end of 
each statement. For example: 

Can adjust the pace of his lesson 
to the needs and abilities of his students 123 4(D 

PLEASE CHECK THAT YOU HAVE RATED EVERY -STATEMENT 

qUESTIONNAIRE RATING EFFECTIVE SCIENCE T5ACHING 

1. Gives pupils some responsibility for the care of 
laboratory equipment and materials. 12345 

2. Takes refresher courses in his science subject, 12345 

'Knows how to proceed if there is a serious problem 3. K 
of discipline, 1 2 3 4 5 

4. Develops interest in science in his pupils, 1 2 3 4 5 

5. Is willing to try new methods and procedures in 
the classroom or laboratory. 1 2 3 4 5 

6. Uses audio-visual materials in his teaching. 1 2 3 4 5 

7. Uses laboratory equipment to show pupils how to verify 
facts and principles. 1 2 3 4 5 

8. Can point out links between his subject and related 
subjects. ' 1 2 3 4 5 

9. Has a genuine interest in science and believes 
in the academic and practical use of the subject 1 2 3 4 5 

10. Can manage the class so that accidents in the 
laboratory or incidents requiring disciplinary 

measures seldom arise. 1 2 3 4 5 
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11. Has patience in his dealing with pupils. 1 2 3 4 5 

12. Works towards a planned objective or objectives in 
each lesson but is flexible with lesson plans as 
circumstances permit. 1 2 3 4 5 

13. Is willing to change an opinion or conclusion because 
of later evidence-. 1 2 3 4 5 

14. Uses various methods of evaluating pupils. 1 2 3 4 5 

15. Uses pupils to carry out routine duties such as 
giving out books, cleaning the blackboard etc. 1 2 3 4 5 

16. Can devise experiments which involve pupil 
participation in learning. 1 2 3 4 5 

17. Explains to pupils how to break up large problems 
into a number of small problems- 1 2 3 4 5 

18. Takes refresher courses in teaching and general 
educational matters- 1 2 3 4 5 

19. Has useful information in subjects other than, but 
related to, his teaching subject- 1 2 3 4 5 

20. Has studied the philosophy and psychology of education 1 2 3 4 5 

21. Is constructive and helpful in his criticism of pupils. 1 2 3 4 5 

22. Is a competent performer of any skills which are needed 
in teaching, 1 2 3 4 5 

23. Quickly learns to identify the pupils by name. 1 2 3 4 5 

24. Relates new learning to natural phenomena within the 
experience of the pupil in order to develop 
meaningful associations, 12345 

25. Helps students to develop an appreciation of the 
benefits and misuses of science. 12345 

26. Is consistently fair and emotionally calm when 
enforcing rules, 1 2 3 4 5 

27. Changes curriculum and methods to keep up to 
date with developments in his subject and methods 
for teaching it, 1 2 3 4 5 

28. Is clear and unequivocal in his personal relationships 
with pupils, 1 2 3 4 5 

29. Can. evaluate textbooks and laboratory manuals. 1 2 3 4 5 

30. Is skilful in the use of apparatus in the school 
laboratory. 1 2 3 4 5 

31. Encourages and helps pupils to write their own notes. 1 2 3 4 5 

32. Encourages pupils to bring appropriate materials 
and specimens to class. 1 2 3 4 5 

33. Can evaluate benefits derived from field trips or 

visits to industry. 1 2 3 4 5 

34. Invites pupils to help in practical demonstrations. 1 2 3 4 5 
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35. Can interpret the results of diagnostic instruments 
used in schools (I. Q., Aptitude and Achievement tests) 

36. Helps pupils to prepare for a career in science or 
technology, 

37 Tries to stimulate pupils to think for themselves 
about science, 

38. Can apply his knowledge of the psychology of learning 
to the teaching of his subject, 

12345 

12345 

12345 

12345 

39. Is confident and at ease when teaching 12345 

40. Can help pupils differentiate between hypothesis, 
facts, superstition and theory as well as encourage 
pupils to suspend judgement when faced with inadequate 
scientific evidence, 12345 

41. Can relate in his teaching both the historical and 
the principles of science to everyday life situations 
when appropriate to do so. 12345 

42. Never threatens punishment without being prepared to 
enforce it if necessary. 12345 

43. Willingly consults colleagues in case of professional 
difficulties. 12345 

44. Sees that there is an adequate supply of textbooks, laboratory 
manuals, reference materials and the common tools of 
science for use in his teaching, 12345 

45. Tries to build up his work from known interests of 
the pupils. 12345 

46. Can locate sources for free and inexpensive science 
teaching material. 12345 

47. Frequently revises earlier work. 12345 

48. Encourages pupils to set themselves goals according 
to their abilities. 12345 

49. Encourages a pupil's self-initiated work. 12345 

50. Af f ects his pupils so that they wish to take more 
advanced courses in science. 12345 

51. Plans the direction of his teaching with examinations, 
internal and external, always in mind. 1 2 3 4 5 

52. Has personal respect for each pupil as ýLn individual. 1 2 3 4 5 

53. Teaches for understanding rather than reproduction 
of learned material, 1 2 3 4 5 

54. Explains why subject matter is important to pupils, 1 2 3 4 5 

55. Assesses the work of pupils regularly. 1 2 3 4 5 

56. Makes tests that require known principles to be 

applied in new situations 1 2 3 4 5 

57. Is willing to initiate experimentation and inquiry 

beyond the goals of the syllabus. 1 2 3 4 5 
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58. Encourages open-ended discussions- 1 2 3 4 5 

59. Designs examinations so that they provide information 
about the success of his teaching 1 2 3 4 5 

60. Shows pupils how to make deductions from facts 1 2 3 4 5 

61. Considers that his function as a teacher extends 
beyond just the teaching of his subject- 1 2 3 4 5 

62. Organises a regular revision schedule for the pupils 
to follow before an external examination 1 2 3 4 5 

63. Makes pupils aware of the broad linking concepts 
that run through science. 1 2 3 4 5 

64. Tries to link teaching material to laboratory 
practical work. 1 2 3 4 5 

65. Whenever possible, relates new concepts to already 
learnt ones by an experimental rather than a 
mathematical presentation 1 2 3 4 5 

66. Has an understanding of the limitations of scientific 
theories in general 1 2 3 4 5 

67. Knows of sources of information and references 
about his subject and the teaching and learning 
of it. 1 2 3 4 5 

68. Strives to produce tests and examinations which are 
a valid and reliable measure of his educational 
objectives. 12345 

69. Tries always to consider the pupils' viewpoints, 12345 

70. Gives each lesson a clear introduction and 
conclusion to introduce and summarise the lesson 

material, 12345 
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APPENDIX 5.12.2. 

THE SEVEN TEACHER SCALES 

Correlations are between an item score and a scale score less that item. 

Item 
Scale 1 Expansive teaching of the processes of science correlation 

63. Makes pupils aware of the broad linking concepts 
that run through science. 0.77 

25. Helps students to develop an appreciation of the 
benefits and misuses of science. 0.65 

60. Shows pupils how to make deductions from facts 0.64 

40. Can help pupils differentiate between hypothesis, 
facts, superstition and theory as well as 
encourage pupils to suspend judgement when 
faced with inadequate scientific evidence. 0.63 

41. Can relate in his teaching both the historical 
and the principles of science to everyday life 
situations when appropriate to do so. 0.61 

66. Has an understanding of the limitations of 
scientific theories in general. 0.60 

64. Tries to link teaching material to laboratory 

practical work. 0.60 

61. Considers that his function as a teacher extends 
beyond just the teaching of his subject. 0.58 

57. Is willing to initiate experimentation and inquiry 
beyond the goals of the syllabus. 0.56 

56. Makes tests that require known principles to 
be applied in new situations. 0.55 

13. Is willing to change an opinion or conclusion 
because of later evidence. 0.52 

62. Organises a regular revision schedule for the 

pupils to follow before an external examination. 0.48 

19. Has useful information in subjects other than, 
but related to, his teaching subject. 0.46 

Scale reliability 0.89 
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Item 
Scale 2 Competent, exam-oriented science teaching Correlation 

22. Is a competent performer of any skills which 
are needed in teaching, 0.52 

59. Designs examinations so that they provide 
information about the success of his teaching. 0.49 

30. Is skilful in the use of apparatus in the 
school laboratory. 0.48 

29. Can evaluate textbooks and laboratory manuals. 0.46 

68. Strives to produce tests and examinations which 
are a valid and reliable measure of his 
educational objectives, 0.44 

43. Willingly consults colleagues in case of 
professional difficulties. 0.42 

36. Helps pupils to prepare for a career in science 
or technology, 0.39 

51. Plans the direction of his teaching with 
examinations, internal and external, always 
in mind. 0.32 

Scale reliability 0.74 

Scale 3 Pupil-oriented science teaching 

58. Encourages open-ended discussion 0.64 

45. Tries to build up his work from known interests 

of the pupils.. . 
0.63 

2. Takes refresher courses in his science subject 0.60 

31. Encourages and helps pupils to write their own notes, 0.60 

46. Can locate sources for free and inexpensive science 
teaching material. 0.56 

47. Frequently revises earlier work, 0.55 

49. Encourages a pupil's self-initiated work, 0.55 

32. Encourages pupils to bring appropriate materials 

and specimens to class, 0.51 

54. Explains why subject matter is important to pupils 0.48 

5. Is willing to try new methods and procedures in 

the classroom or laboratory. 0.39 

Scale reliability 0.85 
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Item 
Scale 4 Interest-in-science teaching through understanding correlation 

37. Tries to stimulate pupils to think for themselves 
about science 0.72 

24. Relates new learning to natu ral phenomena within 
the experience of the pupil in order to develop 
meaningful associations 0.55 

11. Has patience in his dealing with pupils 0.51 

69. Tries always to consider the pupils' viewpoints 0.49 

4. Develops interests in scienc e in his pupils. 0.48 

8. Can point out links between his subject and related 
subjects. 0.47 

67. Knows of sources of information and references 
about his subject and the teaching and learning of it. 0.47 

9. Has a genuine interest in science and believes in 
the academic and practical use of the subject- 0.40 

53. Teaches for understanding rather than reproduction 
of learned material- 0.34 

Scale reliability - 0.80 

Scale 5. Learning theory based teaching 

2 0. Has studied the philosophy and psychology of education. 0.65 

38. Can apply his knowledge of the psychology of learning 
to the teaching of his subject. 0.64 

33. Can evaluate benefits derived from field trips or 
visits to industry. 0.60 

6. Uses audio-visual materials in his teaching, 0.57 

18. Takes refresher courses in teaching and general 
educational matters 0.57 

14. Uses various methods of evaluating pupils 0.53 

35. Can interpret the results of diagnostic instruments 

used in schools (I. Q., Aptitude and Achievement tests), 0.52 

48. Encourages pupils to set themselves goals according 
to their abilities. 0.49 

17. Explains to pupils how to break up large problems 
into a number of small problems 0.40 

12. Works towards a planned objective or objectives in 

each lesson but is flexible with lesson plans as 
circumstances permit - 0.33 

Scale reliability 0.84 
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Item 
Scale 6 Learning in a planned, experimental laboratory correlation 

16. Can devise experiments which involve pupil 
participation in learning 0.74 

65. Whenever possible, relates new concepts to 
already learnt ones by an experimental rather 
than a mathematical presentation 0.63 

27. Changes curriculum and methods to keep up to 
date with developments in his subject and methods 
for teaching it. 0.56 

44. Sees that there is an adequate supply of text books, 
laboratory manuals, reference materials and the 
common tools of science for use in his teaching. 0.48 

70. Gives each lesson a clear introduction and 
conclusion to introduce and summarise the lesson 
material. 0.42 

Scale reliability 0.78 

Scale 7 Desirable, disciplined pupil relationships 

39. Is confident and at ease when teaching. 0.59 

28. Is clear and unequivocal in his personal 
relationships with pupils. 0.50 

23. Quickly learns to identify the pupils by name 0.49 

52. Has Personal respect for each pupil as an individual 0.47 

55. Assesses the work of pupils regularly. 0.47 

21. Is constructive and helpful in his criticism of 
pupils, 0.44 

42. Never threatens punishment without being 

prepared to enforce it if necessary, 0.43 

34. Invites pupils to help in practical demonstrations, 0.42 

10. Can manage the class so that accidents in 

the laboratory or incidents requiring disciplinary 

measures seldom arise, 0.41 

26. Is consistently fair and emotionally calm when 
enforcing rules 0.37 

3. Knows how to proceed if there is a serious problem 
of discipline, 0.37 

Scale reliability 0.79 



A109 

APPENDIX 5.12.3. 

ITEM-SCALE CORRELATIONS 

SCALE 

ITEM 1 2 3 4 5 6 7 

1 07 05 11 -03 16 19 08 

2 36 14 60* 14 31 38 00 

3 25 44 17 23 27 32 37* 

4 22 13 21 48* 18 08 11 

5 25 05 39* 39 38 28 32 

6 40 06 40 45 57* 40 35 

7 01 24 -10 09 07 15 14 

8 38 24 15 47* 20 -10 22 

9 18 02 32 40* 07 02 25 

10 19 23 12 36 12 01 41* 

11 38 02 18 51* 28 -07 27 

12 27 -03 29 37 33* 23 12 

13 52* 09 37 25 44 32 25 

14 52 22 34 19 53* 18 28 

15 07 18 19 20 18 11 21 

16 27 25 38 05 46 74* 35 

17 31 34 25 14 40* 25 26 

18 32 15 53 09 57* 59 21 

19 46* 24 35 44 52 01 35 

20 16 04 31 21 65* 24 21 

21 30 31 22 50 40 23 44* 

22 20 52* 12 20 26 22 43 

23 30 29 37 27 20 13 49* 

24 44 31 45 55* 34 33 34 

25 65* 30 44 47 40 07 28 

26 -01 03 -04 14 24 27 37* 

27 28 15 58 11 32 56* 17 

28 39 -02 30 13 18 26 50* 

29 48 46* 36 22 41 33 44 

30 22 48* 19 13 22 13 30 

31 31 01 60* 12 48 40 32 

32 44 02 51* 41 41 11 42 

33 55 27 57 35 60* 50 40 

34 45 34 31 29 28 16 42* 

35 26 29 45 17 52* 45 11 

36 19 39* 29 35 06 07 20 

37 37 18 32 72* 26 13 25 

38 44 20 27 28 64* 24 37 

39 24 37 32 38 28 09 59* 

40 63* 24 44 35 39 19 14 

41 61* 20 44 30 34 16 30 

42 04 33 10 11 17 24 43* 

43 21 42* 18 30 15 -02 27 

44 34 29 30 07 37 48* 41 

39 11 63* 32 46 45 16 
45 

/ 
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ITEM 1 

S 

2 

CALE 

3 4 5 6 7 

46 38 25 56* 23 35 22 23 
47 41 38 55* 18 24 26 40 
48 50 23 32 14 49* 36 40 
49 56 37 55* 32 30 36 34 
50 11 18 14 06 -02 -16 19 
51 -18 32* -24 -08 -20 -16 07 
52 22 19 29 24 24 -01 47* 
53 34 07 21 34* 24 18 18 
54 52 29 48* 29 45 45 36 
55 20 21 25 00 29 45 47* 
56 55* 44 45 47 37 27 55 
57 56* 15 50 37 35 33 13 
58 62 16 64* 31 45 37 14 
59 31 49* 18 14 25 39 15 
60 64* 42 46 40 38 40 36 
61 58* -01 48 31 46 18 31 
62 48* 34 30 11 35 20 21 
63 77* 31 60 54 43 30 28 
64 60* 27 49 27 32 31 35 
65 34 09 32 07 40 63* 12 
66 60* 18 31 34 30 27 30 
67 36 43 30 47* 29 06 32 
68 36 44* 29 31 23 20 25 
69 30 28 19 49* 23 01 38 
70 08 08 26 09 42 42* 12 

Decimal points omitted 

An item which contributes to a scale score is indicated by an asterisk. 
Such an item is excluded from the summation of the scale score when the 
correlation coefifeient is calculated. 
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APPENDIX 6.3.1. 

AN ATTEMPT TO RELATE ACHIEVEMENT OUTCOMES TO TEACHER 

STEREOTYPE 

Achievement in the O-level physics examination 

can be analysed by teacher stereotype with co-variate 

controls in an attempt to isolate the most effective 

type of teaching behaviour. The result of one of these 

analyses of variance is shown below and overpage. 

It appears that teachers of type 3 (B 2- the 

science intuition teachers) bring about the highest 

achiev ement in their pupils and teachers of type 1 (A - interest- 

in-science t-eachers) bring about the worst results. 

However, the research design for the fifth-form did 

not permit any pre-test measures of physics ability. 

The variation in O-level physics achievement between 

teacher-stereotypes could be due to uncontrolled variation 

in prior achievement. This is another major source of 

error,, which has to be added to the uncertainty of whether 

teacher expressed attitudes are accompanied by the corresponding 

actions within the classroom. 
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APPENDIX 7.3.1. 

MEAN SCORES ANALYSED BY LIE SCORE 

Lie 
score 

Size 
of 

Sub- 
group 

Mean score (standard deviation) 

Extraversion Neuroticism SM MS 

0 61 15.23(3.42) 11.98(3.99) 3.74(2.38) 8.80(3.09) 12.54(4.96) 
1 124 14.73(4.00) 11.58(3.98) 3.99(2.17) 9.44(2.59) 13.43(3.89) 
2 151 13.44(4.31) 10.82(4.06) 4.76(2.10) 9.99(3.00) 14.75(4.36) 
3 160 13.63(3.98) 10.86(3.98) 4.84(2.32) 10.11(3.06) 14.95(4.67) 
4 116 12.35(4.74) 10.66(4.74) 5.35(2.41) 10.13(2.85) 15.48(4.52) 
5 65 12.03(4.10) 9.77(3.79) 5.77(2.41) 10.40(2.41) 16.17(3.53) 
6 30 12.00(4.13) 9.00(4.63) 5.53(2.35) 10.27(2.99) 15.80(4.77) 
7 16 9.75(3.92) 9.38(3.03) 6.44(l. 79) 10.69(2.06) 17.13(3.28) 
8 3 10.00(5.20) 9.67(8.08) 6.33(l. 53) 12.67(l. 16) 19.00(2.65) 

.9 0 
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APPENDIX 7.3.2. CHARACTERISICS OF WELL MOTIVATED EXTRAVERTS 

Mean scores (standard deviation) 

Variable 
Well motivated Rest of 

extraverts Sample 
(N = 214) (N = 515) 

Study methods (S) 5.21 (2. 14)** 4.66 (2.39) 
Motivation (M) 11.74 (1. 38)** 9.16 (3.31) 
Extraversion 16.57 (2. 18)** 12.08 (4.94) 
Neuroticism 9.90 (3. 98)** 11.17 (4.27) 
Lie 2.44 (1. 56)** 2.92 (1.78) 

** < 1% (t-test) 

TI-Le significantly better study methods of 

the well motivated extraverts supports the hypothesis 

put forward in Section 7.3.5 , that extraverts can 

display good study methods under favourable motivational 

conditions. 
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APPENDIX 7.4.1. 

A SEX DIFFERENCE ON THE VARIED/TEACHING FOR UNDERSTANDING SCALE 

Scale 
Boys Girls 

(N = 537) (N = 204) 

Varied/ teaching-for-understanding 
(preference) 

Varied/ teaching-for-understanding 
(reality) 

Mean score (standard deviation) 

25.14 (3.07) 26.28 (2.51)** 

21.91 (3.81) 22.12 (3.62) 

Teacher centred/notemaking 
(preference) 
Teacher centred/notemaking 
(reality) 
Pupil centred/text-book 
(preference) 
Pupil centred/text book 
(reality) 

12.95 (2.34) 13.46 (2.00)** 

15.03 (2.16) 14.99 (2.19) 

12.45 (2.66) 12.05 (2.40) 

10.66 (2.46) 10.77 (2.48) 

** < 1% (t-test) 

Girls show a greater preference for varied/teaching-for-understanding 
than the boys. 

The significant sex difference shown on the teacher centred/notemaking 
scale should be treated with caution because of the lack of reliability 
of this scale.. 
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APPENDIX 7.5.1. 

THE ATTITUDES OF PUPILS CHOOSING PHYSICS 

TABLE A RANK-ORDERS FOR SUBJECT CONTENT 

CONTAINS TOO MUCH MATERIAL (B) 

Boys Girls 

Subject z-score Subject z-score 

History 4.21 History 2.31 
Geography -5.92 Geography -2.69 
English literature -6.60 Physics -3.28 
French -6.77 Chemistry -3.70 
Biology -7.21 Biology -3.78 
Chemistry -7.32 English literature -3.90 
Physics -9.98 French -4.58 
English language -10.77 English language -5.07 
Mathemat -ics -11.76 Mathematics -5.82 

CONTAINS SUFFICIENT MATERIAL (A) 

TABLE B RANK-ORDER OR 'I 

BORING (B) 

Boys Girls 

Subject z-score Subject z-score 

English literature 7.86 English 1 2.68 

French 7.61 English literature 2.66 

English language 5.84 French 2.59 

Geography 4.87 History 1.73 

History 3.61 Physics -2.16 
Biology -6.18 Geography -2.31 
Mathematics -6.55 Mathematics -3.13 
Chemistry -7.47 Chemistry -3.55 
Physics -8.16 Biology -3.78 

EXCITING (A) 
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TABLE C RANK-ORDERS FOR 'MODERN' 

MODERN (B) 

Boys Girls 

Subject z-score Subjecty z-score 

Mathematics 11.89 Mathematics 4.47 
Physics 11.73 Chemistry 4.17 
Chemistry 10.63 Biology 4.10 
Biology 8.99 French 3.97 
English language 8.23 Physics 3.88 
Geography 8.19 English language 3.58 
French 6.61 Geography 3.27 
(History) (3.61) English literature 2.19 
English literature -7.07 (History) (1.73) 

OUT OF DATE (A) 

TABLE D RANK-ORDERS FOR 'PRESTIGE' 

Boys 

Subject 

LOW PRESTIGE (B) 

Girls 

z-score Subject z-score 

French 
English literature 
History 
Geography 
Biology 
English language 
Chemistry 
Mathematics 
Physics 

5.18 Geography 1.73 
5.11 History -1.44 
3.37 English literature -2.19 

-4.62 English language -2.68 
-6.28 French -2.90 
-8.44 Biology -3.29 
-9.76 Physics -4.47 

-11.28 Mathematics -4.62 
-11.73 Chemistry -4.63 

HIGH PRESTIGE (A) 
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APPENDIX 7.6.1. 

CHOOSING A-LEVEL SUBJECTS BY CHANCE 

Data for boys taking art is shown as an 

illustration. 

Number studying art at O-level ................... 54 

Number choosing ar, t freely ass an A-level subject.. 20 

Free choice preference (table IG-S) 20 x 100 = 37.0% 
54 

Number intending to study one or more A-levels .... 29 

These 29 boys are then classified in terms of 

the number of A-level subjects chosen and the number of 

suitable qualifying O-level or C. S. E. subjects being studied. 

In calculating the latter figure, the subjects which did 

not naturally lead to a progression to A-level study, 

e. g. C. S. E. English or O-level English languager were 

omitted. 

TABLE A CALCULATING THE RANDOM ART FREQUENCY 

Number Number of Chance of Random 
Number of fifth form choosing art 

of A-levels qualifying any one choice 
boys chosen subjects subject frequency 

1 1 8 1/8 1x 1/8 
1 2 6 2/6 1x 2/6 
1 3 4 3/4 1x 3/4 
2 

.3 
5 3/5 2x 3/5 

7 3 6 3/6 7x 3/6 
12 3 7 3/7 12x 3/7 

4 3 8 3/8 4x 3/8 
1 3 9 3/9 1x 3/9 

29 12.8 (13) 

The table illustrates how a random art choice 

frequency of 13 is obtained. This value is then compared 
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with the observed choice freqwuency of 20 by means of t. l-, e 

'f statistic, which reaches a magnitude of 5.9 to indicate a 

, nificant dif sic Eerence at the 5% level between the two 

frequences. 

Some subjects can be taken up at A-level without 

the necessity of a qualifying O-level subject; economics, 

sociology and applied mathematics are examples. This 

means that the random choice frequencies calculated in 

the final column of table A are maximum values. It is 

not easy to calculate minimum random choice frequencies 

without a knowledge of the options (economics, sociology 

etc. ) available to each pupil. Even so, as long as the 

random choice frequency is less than the observed value, 

the y2- statistic gives a valid test of significance of 

difference. 

If it is assumed that each art pupil can make 

an A-level choice from a range of three additional subjects 

plus the fifth form qualifying subjects, the random art 

choice frequency falls to nine. This technique could be 

applied to all the subjects in tables 7.6.5. and 7.6.6. 

to determine unpopular as well as popular choices. 
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APPENDIX 7.6.2. 

FRUSTRATING THE BIOLOGY CHOICý "l-' 

conditions but change their minds when a career constraint 

is applied, choose instead the subjects in table A which 

are accompanied by signs in the 'shift' column. 

TP.. BLE A. SUBJECT CHANGES ACCOMPANYING THE CONSTRAINT ON THE 
BIOLOGY CHOICE 

Boys (N= 22) 

Pupils who opt. to study biology in free choice 

Girls (N= 17) 

Subject 

Choice condition 

Free Bound Shift Subject 

Choice condition 

Free Bound Shift 

Art 1 1 0 Art 4 3 -1 
Biology 22 0 -22 Biology 17 0 -17 
Chemistry 7 8 +1 Chemistry 5 6 +1 
Economics 2 4 +2 Economics 1 2 +1 
English literature 6 9 +3 English literature 2 4 +2 
French 1 1 0 French 3 2 -1 
Geography 6 6 0 Further mathematics 0 1 +1 
G. M. D. 1 1 0 Geology 0 1 +1 
History 1 2 +1 Geography 4 3 -1 
Mathematics 9 14 +5 German 0 1 +1 
Physics 9 15 +6 History 2 2 0 

Political studies 0 1 +1 Mathematics 9 14 +5 
sociology 1 1 0 Physics 4 9 +5 

No choice +3 No choice 03 +3 

The malor shift is seen to be towards mathematics and 

physics. If there is a pattern to the shifts in choice, 

Lt is seen most often as a movement into the traditional 

mathematics-chemistry-physics grouping. 
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APPENDIX 7.6.3. G. C. E. STATISTICS - SAMPLE SCHOOOLS 

Boys Girls 

1 Number of pupils intending to start 220 45 
A-level physics 

2 Number of pupils taking O-level physics 375 128 

3 Number of pupils passing O-level physics 255 95 
(+5 C. S. E. 'l') 

4 Number of pupils passing O-level physics 173 40 
in group (1) (+2 C. S. E. '1') 

5 Number of pupils passing O-level physics 27 4 
and leaving (+2 C. S. E. '1') 

6 A-level physics take-up proportion 
(4) -r (3) 67% 45% 

7 O-level physics pass-rate (3) -e. (2) 68% 74% 

8 National O-level physics pass-rate 60% 63% 
(D. E. S., 1979) 
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APPENDIX 7.7.1. 

FACTOR STRUCTURE MATRIX FOR THE 16 CHOICE STATEMENTS 

Factor 

Statement ic 2C 3C 4C 5C 6C 

1 135 297 590* -010 097 243 

2 136 -071 543* 025 103 -004 
3 -028 246 021 041 009 233 

4 243 -100 -064 190 -142 -028 

5 005 151 023 057 582* -034 

6 193 083 159 148 426* 068 

7 545* 078 282 -041 196 315* 

8 047 -072 041 078 -007 316* 

9 146 235 078 623* 096 123 

10 792* -094 188 057 026 -053 

11 793* 023 212 275 140 012 

12 143 099 -038 522* 159 117 

13 297 195 -076 232 071 039 

14 089 585* -015 214 180 -037 

15 -034 531* 048 079 179 -024 

16 -029 103 -162 309* 238 238 

Decimal points are omitted. An asterisk indicates a defining statement 
fo! T that particular factor. 
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APPENDIX 7.7.2. 

FACTOR INTER-CORRELATIONS - CHOOSING PHYSICS 

Factor 

2C 3C 4C 5c 6C 

ic 0.00 0.16* 0.22** 0.06 0.04 

2C 0.04 0.15* 0.20** 0.10 

Factor 3C -0.12 0.11 0.09 

4C 0.13* 0.12 

5C 0.07 

** 
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.� nrrrr-rs, -- 

FACTOR STRUCTURE MATRIX FOR THE 16 REJECTION STATEMENTS 

Factor 

Statement 1R 2R 3R 4R 5R 

1 070 -517* -138 299 -058 
2 131 -614* -127 029 -100 
3 026 124 027 027 650* 

4 059 086 -150 001 382* 

5 473* -177 -015 -030 -031 
6 544* -071 -246 363 182 

7 326 -455* -062 042 -123 

8 256 -181 -778* 200 056 

9 485* -095 -203 058 031 

10 147 -031 -223 653* 065 

11 117 -208 -115 647* -008 

12 658* -121 -297 201 238 

13 478* -154 -221 324 000 

14 430* -042 -255 265 323 

15 350* -012 -036 140 311 

16 200 -133 -771* 210 127 

Decimal points are omitted. An asterisk indicates a defining statement 
for that particular factor. 
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APPENDIX 7.7.4. 

DIFFERENCES BETWEEN BOYS AND GIRLS 

TABLE A CHOOSING PHYSICS 

Number 
responding 

Boys Girls 

Statement (N=220) (N=45) 

1. You have a high O-level physics grade 133 24 

2. You have a better grade in physics than in 
most other subjects 75 17 

3. University and/or career requirements 197 39 

4. It is not a main subject but it was 
decided by school/college timetable 6 2 

5. The O-level course was interesting 161 28 

6. You have heard that the A- level course 
is interesting 76 15 

7. The O-level course was easy 42 1** 6.63 

8. Physics allows you to use your mathematical 
ability 113 24 

9. You are attracted by the amount of student 
experimental work in physics 68 8 

10. Not so much hard work is expected in 
A-level physics as in other subjects 10 1 

11. You have heard that it is easier to pass 
in A-level physics than in most other 
subjects 17 1 

12. You are attracted by the A-level teaching 
methods in physics 17 7 

13. You are attracted by the type of exams 
in A-level physics 12 1 

14. You have heard that it is more difficult 
to pass in A-level physics than in most 
other subjects but you are confident 
that you can manage 62 10 

15. More hard work is expected than in some 
other subjects but you think you can manage 83 21 

16. To improve your understanding of science 
in the world today 135 28 

With 1 degree of freedom, a value for. 1 f2 of 3.84 indicates a difference 

significant at the 5% level. If no, ý2 value is given, then there 

is no significant difference at this level between the boys' and 

girls' responses. 
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TABLE B REJECTING PHYSICS 

Statement 

1. You have a low O-level physics grade 
2. Your physics grade is lower than the 

grades in most other subjects 
3. University and/or career requirements mean 

other subjects must be studied 
4. It would not have been a main subject and 

it could not be fitted into school/college 
timetable 

5. The O-level course was not interesting 

6. You have heard that the A-level course is 
not interesting 

7. The O-level course was difficult 

8. The O-level course was too mathematical 

9. There was not enough student experimental 
work in the O-level course 

10. You have heard that you must work much 
harder in A-level physics than in most 
other subjects 

11. You. have heard that it is more difficult to 
pass at A-level in physics than in most 
other subjects 

12. You are not attracted by the teaching 
methods of the A-level physics course 

13. You are not attracted by the type of 
A-level physics exams 

14. A-level physics will not allow your 
personal opinions to be expressed 

15. A-level physics is too narrow and 
specialist to be useful for you 

16. The A-level course seems to have too 

much mathematics in it 

Number 

responding 

Boys Girls 
(N=143) (N=106) 

73 59 

75 58 

59 28 5.27 

26 6 7.44 

69 50 

28 7 7.49 

104 77 

46 18 6.57 

63 23 10.20 

38 20 

52 36 

32 15 

45 24 

34 20 

43 23 

48 19 

With I degree of freedom, values for 'Y' of 3.84 and 6.63 indicate 
differences significant at the 5% and 1% levels respectively. If 

no value of `ý' is given, then there is no significant difference 

between the boys' and girls' responses. 

6.80 
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APPENDIX 7.9.1. 

THE FACTOR STRUCTURE MATRIX FOR THE 'CLASS' ANALYSIS 

The correlation coefficients are for the respective variables and 
factor scores. 

Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

TAl -117 769 -140 256 -176 

TA2 -178 396 241 488 -363 

TA3 -325 882 157 322 020 

TA4 051 455 -143 445 146 

TA5 -157 853 037 -159 -046 

TA6 059 658 -098 240 050 

TA7 -347 564 -086 789 177 

IMPORT 610 -189 -268 -121 238 

ITS 379 017 -838 -216 -021 

EXTRAV -747 -028 464 098 -120. 

NEUROT 044 -071 183 -004 509 

PERFORM 390 -091 -097 258 216 

PHYSID 671 -098 -585 -146 288 

LBE -045 115 -321 160 421 

SLOG -292 019 349 -268 270 

STUDYHAB 723 020 -210 -110 002 

MOT 794 -132 -132 136 -114 

PHYSHAB 809 -141 -423 Oil -098 

PHYSMOT 773 -455 -288 072 -247 

VARUND (E) 311 -066 -865 161 -014 

MATCH 305 067 -783 083 -081 

Decimal points are omitted 
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APPENDIX 7.9.2. 

THE DISCRIMINANT FUNCTIONS FOR THE'CLASS' ANALYSIS 

Discriminant function 

Variable 1 2 3 4 5 

TAl 321 604 259 368 140 

TA2 541 023 094 177 027 

TA3 551 565 -011 406 248 

TA4 265 135 152 062 739 

TA5 615 487 079 244 194 

TA6 319 703 165 138 025 

TA7 125 232 306 588 401 

IMPORT -185 017 009 -491 268 

ITS -339 291 402 -278 071 

EXTRAV -001 -220 -261 593 -158 

NEUROT -275 164 -558 -020 166 

PERFORM -090 072 065 -429 151 

PHYSID -286 134 314 -519 246 

LBE -481 181 ill 092 627 

SLOG -052 189 -698 163 -007 

STUDYHAB -004 357 -062 -617 -031 

MOT 087 223 170 -817 047 

PHYSHAB -223 213 325 -597 001 

PHYSMOT -239 -001 325 -740 -194 

VARUND (E) -420 241 459 -134 -029 

MATCH -188 278 416 -113 153 

Variance 36.6% 27.5% 20.0% 12.8% 3.1% 
accounted for 

Correlations between the variables and the respective functions are shown. 
Decimal points are omitted 
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APPENDIX 7.10.1 

THE FACTOR STRUCTURE MATRIX FOR FIFTH-FORM LEAVERS 

Variable Factor 
1L 

Correlation 

Factor Factor 
2L 3L 

Coefficient 

Factor 
4L 

Factor 
5L 

Factor 
6L 

PERFORM 242 -052 -042 -012 079 -572* 
PHYSID 515 247 415 403 -123 -505* 
STUDYHAB 422 305 808* 087 134 -255 
MOT 7-55* 171 289 262 248 -427 
EXTRAV -009 -099 -390* 018 304* 055 
NEUROT -137 -200 -158 -179 -726* 098 

LIE 107 064 398* 210 105 031 

LBE -126 -345* -201 -045 004 069 

ITS 239 622* 339 119 -059 269 

PHYSHAB 558 417 808* 192 134 -354 
PHYSMOT 890* 176 303 319 231 -430 
VARUND (P) 131 -022 041 550* 065 -144 
VARUND (E) 116 575* 233 667* 284 -048 
MATCH 197 757* -240 -033 350* -120 
SAT 393 403 228 219 -110 -483* 
SLOG -272 -168 -183 -2899 019 571* 

IMPORT 568* 188 103 008 -009 -218 

Decimal points are omitted 
An asterisk indicates a variable which can be allocated to that factor. 
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APPENDIX 7.10.2 

THE FACTOR STRUCTURE MATRIX FOR A-LEVEL PHYSICS CHOOSERS 

Correlation coefficient 

Variable 

PERFORM 

PHYSID 

STUDYHAB 

MOT 

EXTRAV 

NEUROT 

LIE 

LBE 

ITS 

PHYSHAB 

PHYSMOT 

VARUND (P) 

VARUND (E) 

MATCH 

SAT 

SLOG 

IMPORT 

REASON 1C 

REASON 2C 

REASON 3C 

REASON 4C 

REASON 5C 

REASON 6C 

REASON 7C 

Factor Factor Factor Factor Factor Factor Factor Factor Factor 
ic 2C 3C 4C 5C 6C 7C 8C 9C 

-191 -114 170 338* -306* -284 -120 -064 -120 
326 236 214 307 -326 -187 -574* 134 121 
903* 057 -113 353 "-151 -210 -067 -058 -137 
292 054 065 957* -135 -073 -078 -038 -066 

-043 -016 003 -064 100 774* 083 029 084 

-255 127 003 -118 051 -137 -047 118 077 

184 009 -135 092 -144 -280* 067 -108 062 

-106 044 027 -044 -021 037 -020 146 508* 

074 406* -001 041 063 -122 -366* -021 -112 
814* 044 004 385 -212 -185 -270 033 -075 
283 062 119 829* -179 -045 -206 -012 046 

-025 250 -173 003 194 024 100 063 183 

007 826* -031 -019 -079 -112 -108 136 112 

008 592* -014 094 -037 058 -162 097 045 

025 129 072 080 -036 -017 -523* 134 -012 

005 048 -306* -281 117 184 408 140 169 

123 052 104 164 -052* -161 -140 125 -038 

-115 -117 881* -003 084 069 -029 169 052 

-066 060 087 -003 -126 000 -016 544* 008 

-241 -112 300* -005 -019 023 -157 240 -075 

034 117 049 055 065 042 -204 374* 154 

-052 129 266 Oil 155 031 -359* 310 067 

-059 016 619* 244 -164 002 -277 039 -077 

-025 014 004 028 -299* -001 -091 278 -329* 

Decimal points are omitted 
An asterisk indicates a variable which can be allocated to that factor. 
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APPENDIX 7.10.3 

THE FACTOR STRUCTURE MATRIX FOR A-LEVEL PHYSICS REJECTORS 

Correlation coefficient 

Variable 

PERFORM 

PHYSID 

STUDYHAB 

MOT 

EXTRAV 

NEUROT 

LIE 

LBE 

ITS 

PHYSHAB 

PHYSMOT 

VARUND (P) 

VARUND (E) 

MATCH 

SAT 

SLOG 

IMPORT 

REASON 1R 

REASON 2R 

REASON 3R 

REASON 4R 

REASON 5R 

Factor 
1R 

Factor 
2R 

factor 
3R 

Factor 
4R 

Factor 
5R 

Factor 
6R 

Factor 
7R 

-080 108 -254 -072 290 193 -486* 

-618* 375 -311 -124 500 131 -210 

059 203 -961* -093 391 046 -328 

-063 143 -303 -112 881* 096 -275 

291 -190 391* -155 -017 211 163 

-284 -007 294 -111 -259 -044 373* 

006 132 -375* 160 117 -043 -223 

-073 032 093 -024 049 638* 107 

-224 515* -222 -044 240 -079 013 

-206 329 -797* -094 379 -012 -404 

-395 361 -331 -188 792* -004 -325 

-122 345* -081 -177 071 -140 -045 

-089 772* -158 -188 164 -007 -048 

-025 686* -218 -083 124 010 -095 

-474* 405 -166 -330 258 -004 -256 

215 -147 264 104 -220 -017 390* 

-568* 042 -099 033 194 038 -131 

239 -312 057 713* -166 021 115 

048 -069 236 259 -215 -085 622* 

-082 -076 060 471* -122 188 225 

-157 -108 096 307* -187 -101 201 

037 -109 -123 129 076 333* -176 

Decimal points are omitted 

An asterisk indicates a variable which can be allocated to that factor. 
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APPENDIX 7.11.2 

THE FOUR GROUP SOLUTION 

Cluster mean scores (standardised) 

Variable AB 

PERFORM 0. 51** 0.06 -0.67** -0.28** PHYSID 0. 74** -0.29** -1.02** -0.22* STUDYHAB 0. 36** -0.06 -0.87** 0.03 
MOT 0. 58** -0.06 -1.12** -0.10 
EXTRAV -0. 31** 0.08 0.41** 0.12 
NEUROT -0. 07 -0.02 0.12 0.04 
LIE 0. 19* -0.11 -0.25 -0.04 
LBE -0. 03 -0.05 0.25 -0.06 
ITS 0. 40** -0.98** -0.39** 0.17* 
PHYSHAB 0. 52** -0.14 -1.24** 0.05 
PHYSMOT 0. 63** -0.09 -1.45** 0.00 
VARUND (P) 0. 20** 0.40** -0.86** 0.00 
VARUND (E) 0. 41** -1.30** -0.60** 0.39** 
VARUND (M) -0. 26** 1.53** 0.01 -0.38** 
MATCH 0. 38** -1.12** -0.42** 0.26** 
SAT 0. 53** -0.47** -0.92** 0.04 
SLOG -0. 55** 0.11 0.60** 0.29** 
IMPORT 0. 58** -0.10 -0.85** -0.21** 

EXAM -0. 36** -0.09 1.38** -0.19** 
SEX -0. 22** 0.36** -0.11 0.14 
ALEVEL 0. 48** 0.09 -0.73** -0.24** 
PHYSCHOICE 1. 01** -0.15 -0.78** -0.69** 

A single asterisk indicates that the cluster mean is significantly 
different from the mean of the remaining scores at the 5% level : 
a double asterisk indicates that the difference is significant at 
the 1% level. 
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APPENDIX 7.11.4. 

DIFFERENCES BETWEEN CLUSTERS A1 AND A2 

In table A, a direct comparison is made between 

the cluster mean scores by either the t-test or chi-squared 

test as appropriate. This gives a sharper analysis of 
the differences between clusters A1 and A2 than is permitted 

by the comparison of mean scores with remanent sample 

scores as in table 7.11.3. 

TABLE A DIFFERENCES BETWEEN THE MAJOR PHYSICS CHOOSING GROUPS 

Raw mean scores (standard deviation) 

Variable Group A Group A2 

(N = 86) (N = 120) 

PERFORM 4.37 (1.28) 4.55 (1.08) 
PHYSID 68.76 (8.96) 75.34 (8.99)** 
STUDYHAB 3.86 (1.49) 6.59 (1.53)** 
MOT 10.11 (2.31) 12.48 (1.48)** 
EXTRAV 

. 
12.59 (3.79) 11.4 (4.23)* 

NEUROT 12.52 (3.50) 9.56 (3.47)** 
LIE 2.28 (1.28) 3.31 (1.51)** 
ENJOY 30.71 (3.56) 33.19 (3.66)** 
COMMIT 20.50 (4.40) 23.57 (4.78)** 
LBE 22.34 (3.26) 21.37 (4.01) 
PROBSOLV 17.55 (2.74) 18.58 (2.40)** 
ITS 3.44 (0.71) 3.51 (0.78) 
PHYSHAB 4.66 (1.81) 7.27 (1.52)** 
PHYSMOT 11.73 (2.13) 13.40 (1.12)** 
VARUND (P) 26.13 (2.42) 26.38 (1.98) 
VARUND (E) 24.52 (2.88) 23.21 (2.83)** 
VARUND (M) 1.61 (2.96) 3.18 (2.78)** 
MATCH 11.16 (3.17) 11.28 (3.30) 
SAT 10.62 (1.48) 11.03 (1.23)* 
SLOG 3.95 (1.30) 3.33 (1.23)** 
IMPORT 3.49 (0.63) 3.56 (0.58) 
EXAM 81 G. C. E. 5 C. S. E. 116 G. C. E. 4 C. S. E. 
SEX 65 boys, 21 girls 110 boys, 10 girls" 
ALEVEL All pupils intend to go into sixth-form 
PHYSCHOICE 81 choose 5 reject 111 choose 9 reject 

** p< 1%; *p< 5% 

In the table, the composite variable PHYSID is 

split into its highly inter-correlated sub-scales of 
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a) 

b) 

c) 

A 2- type pupils are seen to be superior on the enjoyment and 

commitment sub-scales and to a lesser degree on the problem- 

solving scale. The motivation and study habits of these 

pupils are also undoubtedly the better. Although A 1- type 

find the subject significantly more difficult, the difference 

in attainment does not reach the 5% significance level. 

As well as the anxiety displayed by group A 

pupils it is also clear that these pupils are more extraverted 

than those of group A 2* With the two groups being of 

significantly different sex composition, there is the 

danger that the personality differences between the groups 

are due entirely to the relative numbers of girls. To 

investigate this, the personality variables were analysed 

according to sex and cluster. 

TABLE B CLUSTER DIFFERENCES BROKEN DOWN BY SEX 

Cluster Al 

Variable boys (N = 65) girls (N = 21) 
1 

boys (N = 119) girls (N = 10) 

ENJOY - enjoyment of physics lessons; 

COMMIT - commitment to physics for further study 

and a likely career; 

PROBSOLV - physics seen as a problem solving 

activity rather than a block of knowledge. 

(Section 5.2.5. ) 

Cluster A2 

EXTRAV 
NEUROT 
LIE 

12.92 (3.79)+ 
12-09 (3.48)+* 

2.20 (1.31)+ 

11.57 (3.74) 
13.86 (3.29)+* 

2.52 (1.17)+ 

11.42 (4.23)+ 
9.38 (3.26)+* 
3.26 (1.49)+ 

11.70 (4.42) 
11.90 (4.49)+* 

3.99 (1.66)+ 

p< 5% (sex difference within the cluster) 
+p< 5% (difference between clusters) 

It is clear from table B that the relative 
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contributions of the girls do not distort the overall 

differences between the groups. Indeed, the girls tend 

to score similarly on the extraversion scale and it 

is the dominating proportions of boys which determines 

the significant difference. The tendency for girls to 

score higher than boys on the neuroticism scale in both 

clusters is the normal population attribute (Eysenck 

and Eysenck, 1964). 



A139 

APPENDIX 7.11.5. 

DIFFERENCES BETWEEN HIGH AND LOW VARUND (P) SCORERS : TYPE D1 PUPILS 

Raw mean scores for pupils with 

Variable VARUND (P) score of VARUND (P) score of 
26 or more 25 or less 

(N 39) (N 27) 

PERFORM 3.00 (1.64) 3.11 (1.40) 
PHYSID 63.90 (10.34) 61.19 (10.87) 
STUDYHAB 5.05 2.47) 5.04 ( 2.08) 
MOT 10.10 2.15) 9.59 ( 1.89) 
EXTRAV 14.44 3.68) 14.33 ( 3.48) 
NEUROT 8.21 3.83) 8.30 ( 3.17) 
LIE 2.87 1.47) 3.22 ( 1.60) 
LBE 21.03 2.97) 21.44 ( 3.13) 
ITS 3.62 0.59) 3.41 0.75) 
PHYSHAB 5.54 2.30) 5.85 2.05) 
PHYSMOT 11.62 1.97) 10.89 2.19) 

VARUND (P) 27.13 1.26) 23.04 1.48)** 

VARUND (E) 23.97 2.97) 21.33 3.29)** 

VARUND (M) 3.15 2.74) 1.70 ( 3.12)* 

MATCH 11.05 3.29) 9.63 ( 2.91) 

SAT 10.15 1.86) 10.41 ( 1.60) 

SLOG 4.05 ( 1.26) 4.30 ( 1.44) 

IMPORT 2.95 ( 0.72) 3.04 ( 0.76) 

EXAM 26 G. C. E. 13 C. S. E, 20 G. C. E. 7 C. S. E. 

SEX 36 boys' 3 girls 26 boys g irl 

ALEVEL 1 choose 38 reject 1 rlhnose 26 reject 
PHYSCHOICE 0 choose 39 reject 0 choose 27 reject 

PROBSOLV 16.08 ( 2.71) 14.63 ( 2.59)* 

Standard deviations are shown in brackets 
** p< 1%: *p< 5% (t-test) 

Variable PROBSOLV measures the pupil's perception of physics 

as a problem-solving activity. It is a sub-scale of the enjoy- 

ment and subject identificatiori variable PHYSID (Section 5.2.5 

Low VARUND (P) scorers thus see physics more superficially, which 

might contribute to its higher difficulty rating (although this 

fails to reach a statistically significant level). There is some 

tentative support for the hypothesis that the low VARUND (P) 

scorers en3oy physics less than do the other Dl-type pupils. 
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APPENDIX 7.11.6. 

CLASSIFYING THE PUPILS INTO GROUPS - INFORMATION FROM ALL FUNCTIONS 

Actual 
group 

Number 
of 

pupils 
A1 A2 

Predicted 

B 

group 

C 

membership 

D1 D 2A 
D 2B 

*1 86 70.9 1.2 1.2 1.2 14.0 8.1 3.5 

* 120 4.2 77.5 0 0 9.2 1.7 7.5 2 
B 65 0 0 93.8 3.1 3.1 0 0 

C 64 0 0 4.7 87.5 1.6 4.7 1.6 

D1 66 9.1 10.6 1.5 3.0 54.5 12.1 9.1 

D 70 12.9 0 0 7.1 4.3 75.7 0 
2A 

D 76 1.3 7.9 1.3 1.3 9.2 2.6 76.3 
2B 
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APPENDIX 7.12.1 

DIFFERENCES BETWEN HIGH AND LOW LIE SCORERS 

Mean score (standard deviation) 

Variable Lie score of 5 or more Lie score of 4 or less 
(N = 90) (N = 457) 

PERFORM 3.78 (1.53) 3.81 (1.43) 

PHYSID 66.54 (11.89) 63.58( 12.53)* 

STUDYHAB 5.93 (2.01) 4.92 (2.25)** 

MOT 10.62 (2.27) 10.34 (2.70) 

EXTRAV 11.21 (4.10) 13.42 (4.25)** 

NEUROT 9.52 (4.01) 10.98 (4.15)** 

LIE 5.61 (0.83) 2.26 (1.22)** 

LBE 21.91 (3.78) 21.81 (3.66) 

ITS 3.18 (1.00) 3.12 (0.94) 

PHYSHAB 6.06 (2.37) 5.16 (2.47)** 

PHYSMOT 11.30 (2.79) 10.84 (3.31) 

VARUND (P) 25.79 (2.42) 25.76 (2.66) 

VARUND (E) 22.49 (3.45) 21.99 (3.81) 

VARUND (M) 3.30 (3.39) 3.77 (3.95) 

MATCH 10.07 (3.83) 9.69 (3.44) 

SAT 9.48 (2.02) 9.64 (2.12) 

SLOG 4.48 (1.34) 4.32 (1.40) 

IMPORT 3.14 (0.68) 3.10 (0.75) 

EXAM 72 G. C. E. 18 C. S. E. 382 G. C. E. 75 C. S. E. 

SEX 66 boys 24 girls 335 boys 122 girls 

ALEVEL 73 choose 17 reject 369 choose 88 reject 

PHYSCHOICE 36 choose 54 reject 194 choose 263 reject 

** < 1%; *p< 5% (t-test) 

The four dichotomous variables SEX, ALEVEL, PHYSCHOICE and EXAM were 

tested by means of the I 2-statistic. 
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APPENDIX 7.12.2 

CORRELATION BETWEE r-'N LIE AND lýT. E'UROTICISM 

Eysenck and Eysenck (1975) have suggested that 

the criterion of a negative correlation between neurotiCiSm 

and lie scores might be taken as indication that the 

lie scale is measuring faked responses. A value for 

the correlation coefficient as high as 0.5, they recommend, 

should be taken as the lie interpretation criterion. 

I 
Lable A show3 the correlations for the fifth-form pupil 

clusters. 

TABLE A LIE NEUROTICISM CORRELATIONS 

Cluster N 
Correlation between 
Neuroticism and Lie 

86 0.17 

2 
120 -0.09 

65 0.08 
64 -0.18 

D1 66 -0.21 
D 

2A 
70 0.28* 

D 
2B 

76 0.10 

All 547 _O. 16** 

5% 

None of the correlations reach the moderate values demanded 

by Eysenck and Eysenck. Looking at the natural clusters, 

only for group D 2A 
is the correlation significant, but 

then this is positive rather than negative. Indeed, D 2A 

pupils have the lowest lie scores of all. 
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7\ T) n I-klrý ý %, -. 

PRE-TEST/POST-TEST DIFFERENCES ON THE COMPOSITE SCALES (REDUCED SAMPLE) 

mean score 

Boys (N = 92) Girls (N 32) 

Composite scale Pre-test Post-test Pre-test Post-test 

Enjoyment 24.97 22.42** 23.44 23.56 
(5.41) (6.03) (4.68) (4.86) 

Easiness 11.30 11.85 9.25 10.41* 
(3.18) (3.99) (2.62) (2.67) 

Standard deviations are shown in brackets 
**p < 1% (t-test, deterioration) 

*p< 5% (t-test, improvement) 
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APPENDIX 9.2.10 

PRE-TEST AND POST-TEST ENJOYMENT SCORES BY COURSE-TYPE 

Board N 

Mean 'enjoyment' score 

Pre-test 

(standard deviation) 

Post-test 

A. E. B. 27 23.59 (4.89) 20.44 (6.96)* 

Cambridge 23 24.30 (5.37) 21.96 (5.66)* 

J. M. B. 17 26.24 (3.40) 23.59 (5.14) 

London 14 24.71 (5.38) 25.64 (3.25) 

oxford 43 24.63 (5-98) 23.26 (5.46) 

*< 5% (correlated t-test) 
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APPENDIX 9.3.1. 

MULTIPLE REGRESSION WITH S. S. R. C. SCALES 

BOYS (N = 108) 

SimPle correlation 
between variable 

Variable Beta-weiqht and attainment 
Academic achievement motivation 
Organised study habits 
Intrinsic motivation 
Fear-of-failure 
Extrinsic motivation 
Syllabus-boundness 

0.23* 0.29* 
0.44 0.25* 
0.13 0.24* 

-0.11 -0.12 
-0.09 -0.05 
-0.04 -0.16 

Multiple correlation with A-level attainment = 0.39 

* 

b) GIRLS (N = 35) 

SimPle correlation 
between variable 

Variable Beta-weight and attainment 

Fear-of-failure -0.56* -0.52* 
Extrin sic motivation -0.38* -0.26 
Academic achievement motivation 0.21 0.23 
Syllabus-boundness 0.16 0.06 
Organised study habits 0.07 0.11 
Intrinsic motivation - -0.13 

Multiple correlation with A-level attainment = 0.66 

*p< 5% 
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APPENDIX 9.5.3. 

DISCRIMINATING BETWEEN GROUPS I AND IV 

THE VARIABLES COMPRISING THE DISCRIHI%ANT FUNCTION 

Variable 
Standardised 
discriminant 
function 

A-grade physics 530 
Attainment O-grade physics 565 

Number of O-level passes -408 
Post-test 
attitude Philosophical 330 

Sixth-form Fear of failure -645 
study and 

Syllabus boundness 299 

motivation 
Intrinsic motivation 303 
Academic motivaton 586 
A-level physics exam motivation 316 

Personality Extraversi on -289 
Neuroticism 325 

NOTESý' (P) -513 A-level teaching NOTE-S"iL ( Lr ) -221 
methods PUPINIT (P) -462 

Matched to pupil needs -299 

O-level attitudes Physics*identification 262 

Decimal points omitted 

The single function which is most effective at separating 

the type I and type IV students measures academic achievement 

and motivation in physics accompanied by a degree of 

detachment from the classroom environment. 

Figure A displays the results of re-classifying all the 

students making up groups I and IV by simply using the 

discrimination function itself. 
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APPENDIX 9.5.4. 

SOME DIFFERENCES BETWEEN SUTDENTS PASSING AND FAILING A-LEVEL PHYSICS 
IN CLUSTER V 

A-level 
teaching 

variable 

physics 
methods passing 

Mean scores for 

A-level physics 
(N = 3) 

type V students 

failing A-level 
(N = 16) 

physics 

PLANMETH (P) 27.00 (4.36) 34.94 (3.09)** 
PLANMETH (E) 25.33 (1.53) 23.63 (3.42) 
NOTESYL (P) 21.00 (3.61) 18.13 (2.94) 
NOTESYL (E) 18.67 (7.02) 17.06 (1.84) 
PUPINIT (P) 18.33 (3.51) 17.88 (2.47) 
PUPINIT (E) 17.00 (1.00) 15.75 (2.21) 
Matched to pupil needs 21.33 (7.51) 13.38 (4.24)* 

Standard deviations are shown in brackets 
**p < 1% (t-test) *p< 5% (t-test) 
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APPENDIX 9.5.5. 

TEACHING METHOD PREFERENCES : STEREOTYPE DIFFERENCES 

TABLE A RESPONSES TO PREFERENCE STATEMENT 2: 'LEARNING IS BY FINDING 
OUT BY ONESELF... ' 

Preference rating 
Student type Poor method Don't know Good method 

1 18 88 
11 54 11 

6.54, with 2 degrees of freedom, significant at 5% level 

TABLE B RESPONSES TO PREFERENCE STATEMENT 17 'STUDENTS MAKES OWN 
NOTES' 

Preference rating 
Student type Poor method Don't know Good method 

IV 28 20 
All others 27 30 37 

, ý2 = 8.76, with 2 degrees of freedom, significant at 5% level 

TABLE C RESPONSES TO PREFERENCE STATEMENT 19 : 'TEACHER DICTATION' 

Preference rating 
Student type Poor method Don It know Good method 

1 18 97 
All others 23 25 42 

9.85, with 2 degrees of freedom, significant at the 1% level 

I 
TABLE D RESPONSES TO PREFERENCE STATEMENT 22 : 'VARIED NOTEMAKING 

Preference rating 
Student type Poor method Don't know Good method 

IV 06 24 

All others 11 38 45 

10.97, with 2 degrees of freedom, significant at the 1% level 
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TABLE E RESPONSES TO STATEMENT 24 : 'TEACHING FOR THE 
MOST ABLE' 

Preference rating 
Student type Poor method Don't kilow Good method 

v 16 12 
All others 50 41 14 

y2=8.92, with 2 degrees of freedom, significant at the 5% level 

TABLE 5 RESPONSES TO STATEMENT 36 : 'PLANNED REVISION' 

Preference rating 
Student type Poor method Don't know Good method 

IV 01 29 

All others 7 16 71 

, y, 2 = 7.11, with 2 degrees of freedom, significant at the 5% level 



A170 

APPENDIX 9,5, b THE FOUR FUNCTIONS WHICH DlSCRII-II%ATE BETWEEN THE STUDENT GROUPS 

Standard3sed coefficient 

Variable Function Function Function Function 
1234 

Attainment A-level score 
A-grade physics 
O-grade physics 
Number of O-level passes 

-135 
-337 
-284 
-150 

268 
404 

-301 
-063 

-233 
151 
216 

-225 

696 

-380 
-111 
_260 

Post-test Historical -005 -305 37 079 
attitudes Prestige -133 -210 254 

Philosophical -274 -386 149 194 
Modern -050 -311 -181 -071 
Enjoyment -186 137 -386 -247 
Easiness -114 -022 367 -391 

Sixth form Fear-of-failure 008 115 -469 018 
study Study-methods -298 -016 -358 051 
and Intrinsic motivation -311 126 -146 186 
motivation Extrinsic motivation 216 272 -039 -457 

Academic motivation -151 -290 369 -041 
A-level physics 

motivation -447 214 240 350 

Personality Nedroticism 
Lie 

-234 
-131 

-177 
-328 

175 
037 

240 
101 

A-level PL-AtJ M6 7H (P) -126 -037 -165 -332. 
teaching PL A 14M I: - TH (LO 032 -212 -370 -104 
methods NOTESYL (E) 251 -469 -045 -411 

pupiw-r (p) 255 -168 -257 -120 
PuPIN IT' (16) -020 -376 -067 -048 

O-level 
attitude Physics' identification -120 -661 565 120 

Decimal points omitted 
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APPENDIX 9,6,, 7 DISCRIHINATING BETWEE% PAIRS OF CLUSTERS 

In every case, a single function is able to discriminate between the individual members of all the cluster pairs. 

(ck) CLUSTERS I AND II 

TABLE A THE VARIABLES COMPRISING THE DISCRIHINANT FUNCTION 

Standardised 
discriminant 

Variable function 
coefficient 

Attainment O-Grade physics -0.221 Post-test Philosophical -0.293 
attitudes Easiness 0.561 
Sixth-form Fear-of-failure -0.571 
study and Study methods -0.421 
motivation Extrinsic motivation 0.330 
Personality Neuroticism -0.231 
A-level Pi_ANMtE'tH (E) -0.399 
teaching methods PUPINIT (6) 1 -0.301 

FIGURE A CLASSIFYING TYPES I AND II 
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Lb CLUSTERS I AND III 

TABLE THE VARIABLES C01-1PRISING THE DISCRIHI%A%T FUNCTIO% 

Standardised 
Variable discriminant 

function 
coefficient Attainment O-grade physics 0.608 

Post-test Historical 0.321 
attitudes Philosophical 0.419 

Easiness 0.286 
Sixth-form study Syllabus boudndness 0.337 
and motivation Academic motivation 0.243 
Personality Neuroticism 0.358 
A-level 13LANMEMH(C) -0.382 teaching NOTE-SYL (P) -0.473 
methods PUPINIT (P) -0.467 
O-level attitudes physics; 0.974 

FIGURE 6 CLASSIFYING TYPES I AND III 

SYMBOLS USED IN PLOTS 
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L- CLUSTERS I AND V 

TABLE C THE VARIABLES COMPRISING THE DISCRIMI%ANT FUNCTION 

Variable 
Standardised 
discriminant 
function 
coefficient 

Attainment A-Ievvd score- -0.908 A-Grade physics 1.183 

_O-grade 
physics 0.626 

Post-test Philosophical 0.416 
attitudes Modern 0.268 

Enjoyment 0.291 
Sixth-form Fear-of-failure -0.400 
study Tntrinsic motivation 0.353 
and Extrinsic motivation -0-327 
motivation Academic motivation 0.565 

Physics examination motivation 0.624 
A-level NOTESYI_ (P) -0.690 
physics PUPINIT (P) -0.224 
teaching methods Matched to pupils needs -0.301 
O-level attitudes 

_PhY5; C__S I*CtP_nf-Ir-ICCh, -_ n 0.285 

FlGURE CLASSHYING TYPES I AND V 
100% reclassification 
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(co CLUSTERS II AND III 

TABLE THE VARIABLES COMPRISING THE DISCRII-lI%A%T FU%CTI0% 

Standardised 
Variable discriminant 

function 
coefficient Attainment p asses -Number Of 0-level -0.439 Post-test _ _ Prestige -0.441 

attitudes Modern -0.572 Sixth-form Syllabus boundness -0.351 
study Study methods -0.676 
and Intrinsic motivation -0.839 
motivation Extrinsic motivation 0.512 

Academic motivation -0.476 
Personality Lie -0.665 
A-level reaching PLAN MC_, H (C_ -0.336 methods 
O-level attitudes -0.617 

FIGURE D CLASSIFYING TYPES 1I AND III 
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Le) CLUSTERS II AND IV 

TABLE Ciz THE VARIABLES COMPRISING THE DISCRIHI%ANT FUNCT10% 

Standardised 
Variable discriminant 

function 
coefficient Attainment A-Ievei 'scoi-e. 0.883 

Sixth-form Fear-of-failure 0.713 
study Study methods 0.783 
and Intrinsic motivation 0.622 
motivation Extrinsic motivation -0.286 Physics examination motivation 0.619 
A-level NOTESYi- (P) 0.261 
teaching NOTEt4l_ (E) -0.663 
methods PUPINIT -0.240 

FIGURE E. CLASSIFYING TYPES II AND IV 100% reclassification 
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CLUSTERS II AND V 

TABLE THE VARIABLES COHPRISING THE DISCRIHI%A%T FU, \CTIO\ 

St2nd2rdised 
Variable discriminant 

function 
coefficient Attainment O-Grade physics -0.406 Number of O-levej p2sses -0.386 Post-test Modern -0.874 attitudes Easiness -0.366 Sixth-form Study methods -0.887 

study Intrinsic motivation -0.744 
and Extrinsic motivation 1.281 
motivation Academic motivation -1.253 Physics examination motivation -0.337 Personality Lie -1.134 A-level 

PLANMETH(E) -0.589 teaching methods 
O-level Physi, cls -0.872 attitudes 

FIGURE F_ CLASSIFYING TYPES II AND V 100% reclassification 
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(12 CLUSTERS III AND IV 

TABLE G THE VARIABLES COMPRISING THE D. ISCRIf,, IINANT FUNCTION 

Standardised 
Variable discriminant 

function 
coefficient 

Attainment A-Ie-vt-, I sccýre 0.920 
Post-test Philosophical 

-0.483 
attitudes Intrinsic motivation 0.764 
Sixth-form Extrinsic motivation 0.297 
study and Academic motivation -0-332 
motivation Physics examination motivation 0.478 
Personality Lie -0.340 

PLA NME Ti4 (P) -0.531 A-level P Iq tj Ma 17H (i : -) 0.702 
teaching NOTESIL P) -0.391 
methods NOTESYL -0.660 PUPINIT -0.566 

Matched to pupil needs -0.436 b-level attitudes phys, C_s -0.583 

FIGURE CLASSIFYING TYPES III AND IV 100% reclassification 
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() CLUSTERS III AND V 

TABLE H THE VARIABLES COMPRISING THE DISCRIHI%ANT FUNCTION 

Standardised 
Variable discriminant 

function 
coefficient 

Attainment Number of O-level passes -0.567 Post-test Social implications -0.258 
attitudes Philosophical 0.309 

Enjoyment -1.173 Sixth-form Study methods 0.441 
study Intrinsic motivation -0.711 
motivation Extrinsic motivation -0.595 Physics examination motivation -0.985 Extraversion 0.484 
Personality Neuroticism -0-604 Lie -0.689 PLAN ME- TH (P) -0.432 A-level PLA N ME 71-4 (E) -0.512 teaching NOTE SYL (P) 0.957 
methods NOTES , YL (C) -1.031 

PUPINIT (P) -0.618 
0-level attitudes pkys., C. ý GI cc En t-i 1.181 
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CLUSTERS IV AND V 

TABLE I THE VARIABLES COMPRISING THE DISCRIMINANT FUNCTION 

Standardised 

Variable discriminant 
function 
coefficient 

Attainment A -19-ve-1 score 1.237 
A-grade physics -0-689 O-grade physics -0.989 Number of O-level passes -0.268 Post-test Philosophical -0.437 

attitudes Enjoyment -0.810 Sixth-form Syllabus boundness 0.596 
study Intrinsic motivation -0-334 
and Extrinsic motivation -0.433 
motivation Academic motivation -0-413 
Personality Extraversion 0.523 
A-level PUPINIT (E) -0-263 
teaching methods Matched to pupil needs -0.492 

FIGURE I CLASSIFYING TYPES IV AND V 
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