Students’ Reactions to
Undergraduate Science

Higher Education Learning Project (Physics)
Sponsored by
The Nuffield Foundation




H.E.L.P. publications from Heinemann Educationa Books:
INDIVIDUAL STUDY IN UNDERGRADUATE SCIENCE
SMALL GROUP TEACHING IN UNDERGRADUATE SCIENCE
PRACTICAL WORK IN UNDERGRADUATE SCIENCE

STUDENTS REACTIONS TO UNDERGRADUATE SCIENCE



ADVISORY COMMITTEE

Dr M Gavin (chairman), formerly Principal, Chelsea College

Professor A Becher, University of Sussex

Professor R J Blin-Stoyle, University of Sussex (succeeded by Professor J P Elliot)
Professor W E Burchain, Univergity of Birmingham (succeeded by Professor W F Vinen)
Professor E J Burge, Chelsea College

Dr C C Butler, Director, The Nuffield Foundation (succeeded by John Maddox)
Professor R G Chambers, University of Brigtol

Professor M J Frazer, University of East Anglia

Professor J B Hasted, Birkbeck College

Professor D W O Heddle, Roya Holloway College

Professor K W Keohane, Center for Science Education, Chelsea College

Dr M R Parlett, Nationa Foundation for Educational Research

Professor F R Stannard, The Open University

Professor C A Taylor, University College of South Wales

Dr R Thorburn, Liverpool Polytechnic

THE AUTHORS

Joan Bliss, Lecturer in Psychology applied to Education at Chelsea College Center for Science
Education, trained and worked under Jean Piaget in Geneva, and has contributed to curriculum
development in mathematics and science in Europe and in Asa

Jon Ogborn, project coordinator, is Senior Research Fellow at Chelsea College Center for
Science Education, and was previoudy joint organizer of the Nuffiedd Advanced Physics Project.



Students Reactionsto Undergraduate Science
JOAN BLISS

JON OGBORN

in asociation with:
DAVID ARMSTRONG
P.J. BLACK
BRYAN CHAPMAN
BARBARA HODGSON
GERRY McCLELLAND
DAVID TAWNEY

P.J. UNSWORTH
Series editor:
JON OGBORN
Published for
The Nuffidd Foundation by

Heinemann Educationa Books
London



Heinemann Educationd Books LTD

London Edinburgh Mdbourne Auckland
Toronto Hong Kong Singapore Kuala Lumpur
New Dehi Ibadan Nairobi Johannesburg
Lusaka Kingston

ISBN 0435 69583 5

C The Nuffidd Foundation 1977
First Published 1977

Reprinted 1977

Published by Heinemann Educationd Books LTD
48 Charles Street. London W1X 8AH

Printed in Great Britain by
Biddies Ltd. Guildford. Surrey



General preface

The Higher Education Learning Project is aworking dliance of teachersin higher education,
initidly of physcigs. We began in 1972 with a group drawn from the Universities of
Birmingham, Surrey and Sussex; Birkbeck College, Chelsea College and Roya Holloway
College in the University of London; and from Liverpool Polytechnic. Over the next four years
we were joined by teachers from a consderable number of other Univergities and Colleges.

The activities of the project fdl into four arees:

Individuad Study: experimenting with, and looking into the value of methods of teaching
which placed less rdiance on the lecture.

Tutorid Teaching: investigating the problems of smdl group teaching in science, and trying
out new materids for tutorsto use.

Laboratory Teaching: investigating the problems of Iaboratory work, and the advantages and
difficulties of avariety of kinds of innovation.

Motivation: alarge scae sudy, interviewing students at many universities, with aview to
understanding better the problems of learning as they see them.

Many departments of physics helped in the work of the project. We are grateful to the
Department of Physcs, Universty of Birmingham, for providing facilities for Barbara Hodgson;
to Chelsea College for facilities for the co-ordinator, the project secretary, Martin Harrap and
Dietrich Brandt; to the Indtitute for Educational Technology, University of Surrey, for providing
fadilities for Will Bridge and for rdeasing Sid O'Connéll part-time; to the School of
Mathematical and Physica Sciences, University of Sussex, for rleasing Peter Unsworth part
time; and to the Physics Department, Liverpool Polytechnic, for releasing Roy Lawrence part
time.

Much of the work of the project has been done by people who



gave fredy of tharr time, without reward. The project is particularly grateful to Lewis Elton,
who organized the individud study activities of the project, and to Joan Bliss who developed the
motivation interview, trained phydcigsin interviewing, and organized the whole studly.

The project owesits thanks to the very many teachers, in alarge number of departments, who
involved themsdlves in the work. Their names gppear in the publications with which they were
particularly associated. We are aso grateful to the many students who have talked to us, and who
have been a the recalving end of various innovations.

We dso wish to thank the Director and Trustees of the Nuffield Foundation for their support;
and the members of the Advisory Committee, notably the chairman Dr Gavin, for their continued
advice and help.

Finaly, everyone concerned in the project isin debt to Paul Black. He played amgjor rolein
inititing the project, acted in dl but name as joint coordinator, and gave generoudy of histime,
energy and ingght to every aspect of itswork.

We began asagroup of physcigts, but it was never our intention to concern oursalves solely
with problems of teaching physics. We have had useful discussions with teachersin a number of
other scientific disciplines, and this experience is the basis for the belief that these books will
interest many besides physicists. Nothing would please us more than to have made some
contribution to the discussion of teaching problems in the academic community &t large.

Jon Ogborn
Coordinator



Prefaceto thisvolume

The study reported in this volume was undertaken in pardle with the other work of the project
(described in the other volumes), in the hope of understanding better what makes physics
sudents tick.

As a cooperdive venture, it owes much in its conception, design, and execution to the many
discusson we had with othersin the project, and to their willingness to help in the undertaking.
We are particularly indebted to the team of interviewers, named on the title page, who together
with us traveled from univerdity to univerdty talking to students. We are even more indebted to
the students who so willingly consented to be interviewed, for the forthrightness, freshness, and
clarity of what they had to say. Much of the book is redlly theirs, not ours. We are dso grateful
to the many teachersin various universities who helped to arrange the interviews, and to their
departments for welcoming us so warmly. In addition to the places named in chapter 1, we are
grateful to saff in the physics departments at Chelsea College and at Roya Holloway College
for arranging some of the pilot interviews.

We thank the interviewing team in addition for their aid in checking transcripts and
categorizing materid from transcripts, adding in this connection the name of Sandy Grassie. We
most particularly thank Paul Black for his very substantia contributions, to the andlyss, to
checking the coding of materid, and to discussing and criticizing ideas for and draft chapters of
the book, and we thank him persondly, for his patience, insight, and unfailing good sense.

Findly, we thank those who made it possible for us to work together, the director and
trustees of the Nuffield Foundation, and also our consultative committee, particularly Professor
Burge, Professor Chambers, Professor Frazer, and Ma colm Parlett, who joined a sub-committee
which gave us much-needed advice and criticism.

Joan Bliss
Jon Ogborn
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1. What kind of study?

11 FEELINGS ABOUT WORK
Thisis abook about students and their work.

The work of learning can mean many things. It can mean deep absorption in idess,
intellectua excitement, agrowing feding of power and knowledge. But it can aso mean an
endless sruggle with the incomprehensible, agrind of turning in work which isingantly torn to
pieces, the mindless copying of notes from a blackboard.

Learning, then, is a puzzling mixture of good and bad; of spontaneous enthusiasm on the one
hand, and of being forcibly done good to on the other.

Teaching, too, has its opposite faces. It can mean sharing one's own passion for a subject,
seeing others grow in that subject until they too begin to add to it, or it can mean the pleasure of
hel ping someone to grasp an idea and make it his own. But it can dso mean lecturing to an
audience that seems neither to care nor to understand, toiling through tedious problems with
students who still can't do them, or tearing oneself away from research at a critical moment to
suffer boredom in the firgt year [aboratory.

So teaching is dso a puzzling mixture. It matters for one's subject, for one's self respect, and
for one's pleasure in the job, whether teaching goes over well. At the sametime, oneisindined
to fed that the subject does after dl exist, and that it is Smply the sudent'sjob to get on and
learnit, likeit or not.

All this makesit hard to know how students react, and to decide which reactions matter.
Teacherstalk agood deal about how students are likely to react: to anew course, to lecture
notes, to new experiments, and so on. Will they like them? Ought they to like them? Will they
work harder or not?

Such talk is practicd; its am is to decide what to do. But the reasons people give are varied
and conflicting. Some think



sudents are dl the same. Some look to background, habits, or persondity. Others look to that
magic ingredient, 'mativation..

Nobody would deny that some students work hard and others do not, but to attribute the
difference to differencesin 'motivation' is to come dangeroudy near to arguing in acircle.
‘Motivation' is, after dl, just an imagined quantity of whatever it is that makes people try hard.
Naming it does not say what it is, nor does it make it red.

Personally, each one of us does have some idea why we worked hard on some occasions and
not on others. Nor are our matives hidden from those who know us. One explains how an idea
went on nagging at one, until dowly its deep importance became clear, and it was hard for atime
to think of anything else. Or one describes how a deadline drew nearer and nearer, with other
urgent maiters dway's getting in the way, until findly getting the job done was more important
than anything ese, even though it meant working haf through the night.

Husbands, wives, or close friends know one's motives better ill. They know them from the
multitude of telling details they hear about. It isthey who hear of the paper accepted without a
change, or of the one where the referee patently didn't understand what it was dl about. They are
told about the idiot on the committee who not only made the whole proposition sound like his
own idea, but put it over so badly that it got shelved, so that now al the spadework has got to
dart again. They get told that evening how one suddenly redized what was wrong with the low
temperature system, changed just one part, and had it working at once after weeks of failure.

It is such talk, immediate and concrete, which is the most reveding. A question like, 'What
makes you work hard? is difficult to answer, but a question like, Tell me about atime when you
found yoursdlf redly working hard, makes more sense. At the sametime, the reply to it contains
at least apart of the answer to the first question.

We thought that to ask students such questions, about concrete events and why they had
seemed important, would be reasonable. We felt that the questioner could reasonably expect to
make sense of the answers, and that if he could not, the questions to ask in order to do so would
come fairly naturaly. He could ask about fedings, and hope for a clear answer, because the
fedings would be red ones attached to redl events. Indeed, the natural response to some difficult
guestion about how onein generd reacts to some type of Stuation isto give examples.



For these reasons, we decided to try to get a the generd through the particular; at the abstract
through the concrete; at what students meant through examples.

Students will talk about work. When we asked them to do o, they told us things like:

'If you had a question, he would dways try his best, and if he couldn't answer it, he would
go away and ask somebody, and tell you the next week. All the time you felt he was
trying. If you couldn't answer a question, he was dmost willing you to get the
answer...Then he would say, "I'm going to show you my research”, and take you off to
look at it...Y ou see what he is actudly doing, and why he knows what he does - why heis
very good at maths and bad at thermodynamics, or rather that he doesn't remember some
of it because hejust never usesit. Y ou see what makes him tick.

"... when you do get down to work a some problems, you fed greet when you get
something right - you redly do. | mean, you understand some physics...| supposeit isjust
putting maths to something, and finding it works -finding that the expresson actualy
predicts something physical. | think, "Great'. Thisiswhat actudly happens’, and fed that

| am understanding the world much better... It is getting nearer to an ultimate knowledge
of how the world works - though we will never know how it works -but it is Hill
marvelous to think that we do know something about things which are smaller than us,
and thingswhich are bigger than us, and things we can't see.

These are parts of stories extracted from the interviews upon which this book is based. We
fdt that things like this were close enough to actua experience to make sense, and that from
them one might reasonably hope to get a better understanding of how and why students react as
they do to avariety of events.

The study reported here began from a feding amongst the teachers involved in the project
that they needed and wanted such an understanding. Their reasons, like those of other teachers,
were practica. Some were interested in new ways of teaching; all were concerned about their
teaching. All fet it important to know more about how to get sudents interested and involved in
whatever they were being taught. They had found it hard to guess how students would reect, and
hard to understand some of the reactions they could see.

In short, teachers in the project felt a need to know what



made studentstick, in relation to actua concrete teaching Stuations. Without that understanding,
the best laid plans were gpt to go astray, and to be hard to correct when they did.

1.2 NATURE AND SCOPE OF THE STUDY

It seemed to usto follow from these thoughts that we should plan a study in which we asked
sudentsto tell us stories; stories of how they had reacted to actua eventsin learning science a
the university. We believed that such stories, rich in concrete detail, would be telling and
informative.

Each student was asked to tell of atime when he or she had fdt particularly good or
particularly bad, about anything at dl to do with learning a the university. We asked what
happened, why it mattered, how they felt, and what sort of effects there were. Approaching the
students. as collectors of stories, we tried to ask questions which would make their sories come
dive

Theideaof taking to sudents in this way was borrowed from a study of motivation in
industrid work by an industrial psychologist, Herzberg. He had adapted the idea of asking about
such ‘critical incidents from Flanagan's studies of factors of importance in the content or
performance of ajob. The method and the results obtained from it have been criticized (see the
annotated bibliography at the end of the book). We borrowed, however, only the main idea for
the interview, developing our own detailed interview, and our own form of andlyss. Nor did we
seek to test or replicate the kind of results Herzberg got. On balance, thiskind of investigation
seemed to us to have more virtues and fewer faults than others we could have used.

We aimed to tak to 120 students in ten representative physics departments, taking four in
each year in each place. In the event we obtained and transcribed atotal of 115 recorded
interviews.

The departments were chosen to represent a variety of kinds of university, with one
polytechnic included as well. They included smdl and large, old and new, urban and rurd. Some
hed atechnological bias, others not. It is hard to determine what would be afair sample, but we
believe them to be reasonably representative. They were the physics departments at:

Bath Leeds
Birmingham Liverpool Polytechnic

Bristol Nottingham



Southampton Warwick
Sussex York

The students were selected by staff in the departments concerned. We asked, as well asfor
equa numbers from each year, for the sample to cover the ability range and to ba ance numbers
of men and women appropriately. We decided, because we wanted to know about the normal run
of students, to ask for any who were certain to fail because of their specid difficultiesto be
excluded. For the same reason, we aso excluded those who were certain to do brilliantly
whatever happened. Thus the sample ranges from those who would quite possibly get first class
degrees to those who were thought likely to get third class degrees. (To check the soread we
asked staff for guesses at students likely degree classes, and asked the students the same.)
Within al these congraints, we asked for the students to be chosen at random.

The table below shows the distribution of students amongst first, second, and final years, in
the various departments. The departments are identified by randomly assigned code letters.

Department First Second Find  Totds
year year year

12
11
11
11
12

8
12
14
12
12
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Totas 35

N
[E
w
O

115

In total, the three years are roughly evenly represented. The departures from the quotasin
departments F and G were caused by locdl difficulties, and need to be bornein mind in
interpreting data, especialy on find year students. Other data on the balance of the sample will
be consdered whereit is rlevant to the interpretation of results.



PILOT STUDIES AND INTERVIEW TRAINING

To begin with, we were not confident that students would be able to recall and tell stories of
times when learning was very good and very bad. Thefirst step wasto interview haf adozen
recent graduates. We found them ready and willing to talk, and their stories seemed interesting,
though it was difficult to get concrete details and redl expressions of fedling.

We fdt tha the reaults judtified a pilot sudy, so we next aranged to interview twenty first
year and twenty third year physics sudentsin four different physics departments.

During these pilot interviews, the interview itsaf was developed and refined. We began to
find the questions to ask so asto dicit more of what happened and of how the student felt about
it. We found that asking for athird story, after asking for one good and one bad one, often
produced the most interesting story of al; the one that had been in the sudent's mind al aong,

perhaps.

The pilot interviews were transcribed, and we attempted to andyze their content along
conventiond lines, breaking up the content into smal pieces and trying to classfy these chunks.
Finding that this led to missing much of importance in the sories, especidly the connections
between events, we developed the dternative and rather more novel method of andysis
described later in the book. This new andlysistried to capture much more of the content and
sructure of each story, but till in away which alowed one to be compared with another.

For the main study, ateam of interviewers was needed. We fdt it essentid thet, if the work
was to reflect the interests and concern of physicigts, they should play an important part in the
interviewing. Interviewing, however, is adifficult art that needs to be learned. The vaue of the
study would depend wholly on the qudity of the interviews, on whether the interviewer could
create the right atmosphere, ask questions which let the student say what he wanted to say, and
not ask leading questions which told the student what he was 'supposed’ to say.

Accordingly, the interview team of physicists and others first spent two days doing trid
interviews which were video-taped and discussed. The actua interviews were conducted in
teams of two, one of whom was an experienced interviewer, who sat in on theinitid interviews
of the other, intervening if necessary. Where, despite these precautions, it was clear from the
transcript that the interviewer had, for example, suggested to the student what to say, that
material was not used.



1.3 WHAT HASPSYCHOLOGY TO OFFER?

Phydcigts are not noted for their trust in psychologists. And it surely is hard to deny that thereis
awide gap between the way ordinary practica people think about the problems of everyday
events of importance and what they see going on in them, and the way a psychologist might
approach or see those problems. Further, if one doestry to link the two, asking perhaps if
‘extroverted' students do better in tutorids, the question seems not to do justice to dl the obvious
red life complications, and any answer is hard to gpply to an actud instance.

In asense, what we have tried to get by asking students to tell soriesfals somewherein the
middle of this gap. They are talking about real events and immediate reactions, as instances of
the kind of things that have mattered to them. But, the clearer the story and the more vivid the
detall, the easer it isto compare the different kinds of thing which are going on under the
surface. It is, for example, not hard to say that one student's story is more about achievement
while ancther's is more about feding safe, even when neither would have put it in that generd
way. A single such labd will rardly do, of course. So, for example, one might say that the first
story quoted in section 1. 1 was about responding to the teacher's willingness to help and to the
fact that he seemed to care, while the second is about achieving understanding and the sense of
power in the way abstract ideas redlly do work.

Clearly, though, at least some such ways of looking at what students are saying do come
from ideas about why people might react as they do. It is therefore necessary to see what these
ideas might have to offer. This, however, is not the place for any serious or extended account of
what psychological approaches might be relevant. The discusson which followsisintended only
to indicate how the present study is related to such work. Readers who wish to go further may
care to consult the annotated bibliography at the end of the book, which contains both
background reading and references to immediately relevant studies.

There are two main ways of thinking about peopl€e's reactions. One way looks at each person
asanindividud, with a persond history, and looks to the way his history has shaped him to
explan, a least in part, how he reacts to some events. The other way attempts to take afew
categories within which to place a number of people, and triesto look at differencesin the
behavior of those placed in different categories.

Theindividua approach embraces many schools, in some conflict with one another. To them
however, and especidly to



those linked with the name of Freud, are owed most of the' terms and ideas in current use. Where
these ideas help in describing and understanding stories, we have used them. But in no sense did
the interviews probe the persond history of the student, in such away as to attempt to discover
the deeper sources of his reactions, were that even possible.

The categorizing approach may be exemplified by the work of Eysenck. He, as have many
others, asks people standardized questions in a questionnaire, the questions being selected so that
the patterns of answersto awhole battery of them indicate the strength or weakness of particular
traitsin a person. So, for instance, the question,

'Do you often do things on the spur of the moment?
isone of many used to detect a tendency to extroversion, whilst,
‘Are you easly hurt when people find fault with you or your work ?

is one about how stable the person is. The approach is obvioudy open to objection, but the
difficulty isto see how to do better. Many have tried; few have succeeded.

Various people have taken these standard tests and have used them to try to find out what
kinds of people do what kinds of things. One study of this kind by Wankowski, for example,
suggests that it is the gtable introverts amongst students who adapt well to universty life and do
wedl intheend.

A study of thiskind did not seem to answer our needs. Results would too much concern types
of sudents, and bear too little on actua teaching or learning events. Our interest was in what
went on and in understanding how it affected people.

Besides these two approaches to persondlity and its effects on how a person reacts, thereisa
whole other area concerned with how people affect one another; with questions about authority
or about mutua support. Again, where we could, we borrowed ideas from thisfield, so as not to
ignore such matters as whether a student's story had an important element of having to fit in with
rules, or of setting his own rules and standards.

We decided, then, to talk to students, using what insights we could glean from dsawhere to
interpret what they said. We were impressed by the interest and illumination offered by others
who had followed this path. Notable amongst them isthe work of Perry on the intellectua
development of university sudents, of Parlett and Miller on the influence of examinations, of
Madge on art students, and of Zinberg on chemistry students.



Wefdt that such a study could dedl in matters of immediate practica concern; with problems
as seen by students and teachers. No less important, we found from previous work and from our
own initia attempts, that what students said had a value and interest of its own, gpart from any
andysis or interpretation. When, for example, a student says.

'He started off, and he did it well. He gave an historical background, showing where
thermodynamics came into it. He talked about it - he didn't immediaidy Sart off writing
formulae, and giving you an unred sense of, "W, here are the formulag; learn them;

they do something but I'll tell you about thet later." He told us whet they did; he

explained what thermodynamics was about, why it had come about, which is quite
fascinating. Then he started to go from the basic concepts, and the people who devel oped
it...newas explaining it in human terms. ...That iswhat physicsis aout; it's a process of
thought, and thisis the way he was putting it across!

the story itself has an impact. The impact, and the insght it gives, will differ from person to
person, and is perhaps the more valuable for that. Even those who reject it can get something
from asking why they regject it. Asimportant, then, as any analyssin this book, are the stories
themsdlves. No analys's can capture everything they have to offer.

14  SAMPLESFROM INTERVIEWS

This chapter concludes with two extracts from interviews. At this point they may help the reader
to get aclearer idea of the sort of materia we have collected, and the way in which it was
collected. Such aview of the data ought to inform a critica reading of the book.

The extracts will be used later in the book, to illustrate in the next chapter the nature of the
interview and some of the problems associated with it, and after thet, the way in which the
interview materia has been coded and analyzed.

141 FIRST SAMPLE

Thefird. extract isfrom an interview with agirl in her first year at a size able and wel-
edtablished provincid university. She said that she hoped for an upper second class degree; staff



estimated a lower second. The extract begins after she hastold afirst story about an incident
which made her fed bad.

Well, perhaps you could cast your mind back now and think of something nice -
something you fet particularly good about when you were learning something. Any
gtuationa dl... ?

| think the time when you fed that you've most achieved something is when you hand a
piece of written work in...problems, and get good marks for them.

Can you think of a particular incident when that happened ?

Wéll, for my tutor | had to do three exam questions for practice, and | got good marksin
al of them. You fet, you know, that you redly understood what you were going on about
once you had had to writeit down in essay form. And it helps with the learning, actudly
having to write it down.

W, can you remember the one that you fet was the mogst stisfying?

Oh yes...It was about the wave and particle properties of eectrons and light.

How long did it take you to do?

Oh, it took alot of work. | had about three text books out, and about five hours | think in
writing it up. And | got agood mark for it - | was generdly very pleased about that.
What were you pleased about? Were you pleased about the mark, or the reaction of the
tutor or yourself; what was good about it?

Widl, | felt that | redly understood what | was writing down. And it wasn't just copying it
out of the books, because | had to prepare the essay aswell. And the tutor praised me for
it - said it was very good, thet it was firg class honors. | just felt very pleased about it.
That's nice. What | wastrying to get at is- well, you can have dl sorts of good fedings;

if somebody told you you'd won the pools you'd fed good but very dated, while if you
went out and had a good med you'd fed good again, but thistime nicely satisfied.

| fed virtuous, | suppose, because I've actudly done something right for a change.
Isthere any other way you could describe the way you felt good?

| felt dated, | suppose, It's just because you have done something well for a change.
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For achange ?

For achange, yes.

What made you say that?

Well, | don't generaly get dl that good marks. I'm not particularly thorough with my
work, | suppose. | do it as quickly as possible most of the time.

But in this particular Stuation?

| decided to get down to it and try and prepare it well.

Why was that?

| don't know - we generaly have problems to do, and they're not very interesting - we just
fiddle about with numbers - but this was an essay we had to write. | think | prefer writing
essays to doing problems.

Writing essays ?

Exam questions, things like that.

Why isthat?

| don't know, | fed you can get down more in an essay.

Why iswriting essays more satisfying, do you think?

Wi, it takes longer; it looks better; you can read it back to yoursdf. With problemsyou
just have to fit the numbersin, and you know what the answer is going to be because you
can look it up. It'sjust aquestion of fiddling until you get the answer. Theré's about five
of us back in the Hall who generdly do our problems together, but you can't redly do
essay’s together, so you know it's your own product.

And how does that make you fed?

Virtuous

Does writing the essay and getting good marks and dl the rest of it have any effect on
your work & al? On the way you fed about university work or life ?

| shouldn't think so.

When you come out from the tutor or when you get the essay back, doesit have any... ?
Ah: Wel, you do think then, "Oh, thisis good. | shal keep this up and work hard dl the
time". But then you fed fed up again and just let it drop, and get back into your old ways.
So the effect, doesit or doesn't it last?

It doesn't last. Just aday or two.



142 SECOND SAMPLE

The second extract is from an interview with a second year man at the same university. He hoped
for some kind of second class degree, but feared that he might not be able to stay on the honors
course. Staff estimated alower second class for him. Thiswas hisfirst story.

I
S

... Isthere any time when you did fed particularly strongly about learning? Good or bad?
The sort of lecturer who's like amagician bringing his formulae out of a hat. That tends
to annoy me a bit, but you don't fed like sanding up in the lecture theatre and telling the
lecturer what you think of him.

Can you give me an example of this? Can you describe it?

W, our thermd physics lecturer this year was particularly bad asfar as| was
concerned. | read through his notes before the exams, and quite honestly they were
rubbish in some places. Kinetic theory he got wrong... which worried me a bit. He asked
aquestion on it in the exam which tended to annoy me even more.

| can understand that. What 1'd like you to do isto try to paint me a picture of what it was
like. Try and take me back. We want to find out what it was like when he was giving a
lecture. What it was that made you fed bad about it. Just imagine now that I'm walking in
with you, and you are describing it to me now.

| should say confusion. You sat there: you've understood the little recap from last week,
which has had time to snk in...Then helll just write aformulaand say, "I'm not going to
provethis'. The formulawill appear, and then three sides of board later, you'll just have
had a chance to copy up what he's been writing. Y ou've just about managed to get your
breath again. Y ou go back and look a what he's done, and it just makes absolutely no
sense a dl. And then you spend the remaining haf-hour of the lecture trying to keep up
with what he's doing at the time, and going back and trying to seeif you can understand
the work he did before, because what he did then you need now. Y ou're sort of getting
yourself tied in knots progressively.

Yes.

Generdly in the end not understanding the end result because of some confuson which
darted off at the beginning. Which in this case he wasn't prepared to



sort out

I Not prepared to sort out?

S Well, someone would ask a question, and hedd ramble on for five minutes. Hed think hed

explained it. But you don't ask twice because...you know what the answer will be...hell

say the same thing the second time. Y ou then end up that little bit more confused,
because you thought you might have understood allittle bit of it, but what he explains
means that you haven't actualy understood any of it.

Can you tel mewhat it fedslike to be gtting in alecture when it'slike that?

Worrying.

Worrying? Can you explain that a bit?

Wi, to acertain extent before revison for thislast exam, | began to wonder a bit

whether | did understand physics any more - had | sort of reached the limits of my

intelligence? I's physics no longer understandable? But the revision | did proved it wasn't.

Yes. What I'm trying to get a isthe feding in those sort of lectures.

S Frustration.

Frudration?

S Not being able to understand what he's on about, which is possibly going to form some
part of an exam.

I If when you came out of the lecture there were some friends around, and it had got you
annoyed, what would be the sort of things you'd say about it? Y ou know, if you could
redly express the fedings degp down indde. If there was a chance of saying what you
redly fdt?

S WEell, you sort of saunter out and make comments like, "He gets worse", or, "It's not
worth going...I wish held recommended a book because then | could use that instead of
him.

w—un~—

(Here there was an aside about another course)

I Could | ask you what were your emotiond feglings about the whole thing? If you can
describe them?

S Widl, worried to a certain extent, that it was just me not understanding it - thet I'd fall dl
the exams and not be here next year. And, to some extent, the possibility of it being that |
no longer understood physics, rather than that the physics wasn't being explained
properly.

I | see.

S Because, no matter how much people say that they



aso didn't understand it, you do tend to think that you understood it less than they did...

I What ese do you think about yourself?

S Well, it would be nice to think that | could succeed. Sometimes it tends to put you off a
little bit when you don't understand a bit. Sometimes even tutorids don’t explain it. The
tutor'sfied is solid Sate, so sets of examples you get until the exams are solid Sate, solid
date, solid state. "Can we have some relativity please? Next week - solid state.
Sometimes points you don't understand in lectures don't get cleared up.

I What isthe generd fedling that leaves insde you, would you say ?

S Well, towards the exams, panic. But a other times alittle bit of frustration, mainly.
Wishing that you could understand it. It would be nice to be able to fal and think, "Well
a least | understood it - it'sjudt that | couldn't remember it". Rather than, "Wel | didntt
understand aword of it".

(Another aside here about difficulty of other courses)

I Y ou sad you got worried and wondered about yoursdlf. Did those fedlings have any
effect on the rest of work?

S | think to a certain extent they tend to build up, and get abit blown up out of proportion,
S0 you tend to give up rather than just plod on.

I Give up?

S Y ou think, "Wll, it's been agood life while it lasted, but I've come to the end of my
understanding now. It was a nice idea to be able to do the second year a university; it'sa
shame | couldn't manage the third". But you manage to pull yoursdf together before the
exams, and hopefully that's not too late.

1.5 EVIDENCE OF WHAT ?

The lagt gory is clearly no bass for judging the lecturer. The sudent may indeed be reaching the
limits of his understanding, and the lecturer may have done a good job in putting the idess over.

For the same reason, the firgt gtory is not a sufficient badis for judging the system described to be
agood one. What both stories tell is how these things seemed to the student, not how



things redly were.

What, then, can such stories offer? At the smplest level, one may dismiss one such case as
the lagt, but it would be cause for concern if there were many. Or again, if severd students
independently say how vauable they found it to fed that their essay work was redlly their own,
that might influence a department's view of the role of essays.

The detail of such stories may count for something. If the consequence of a difficult courseis
anagging sense of sdf-doubt about whether one can cope with physics a dl, knowing that might
influence the way tutors talk to weaker students. Again, that the first student regards what seems
to have been afairly modest effort as a mgor successful enterprise could influence staff'sideas
about setting work and about reacting to work done.

Indl of this, any link between the evidence from the stories of how things seemed to
Sudents, and action as a. result, is an indirect one. The evidenceisjust one of the many things
that might go into the melting pot of judgement. It ought not to determine that judgement, but it
ought to inform it. For, a the end of the day, decisions about teaching are based on taking some
view or other. ( The sudents are lazy and need sanctions, or they are insecure and need help -
which view will one teke?)

In taking such views, people have dways taken into account what they think students think.
We hope that this book will add to, and clarify some of, those ideas.



2. Theinterview
21  WHAT KIND OF INTERVIEW?
This chapter explains the design of the interview, and some of its problems.

Once we had decided that the interview was to find out about students reections by getting
them to tdl stories and by getting them to explain what the events described had meant to them,
it was necessary to devise an interview suited to this purpose.

What the student would have to say was necessarily unpredictable. To have prepared and
asked afixed schedule of questions would have been to have made many assumptions about
what kind of things were important to students. Indeed, the point of the interview wasto find out
something about just this. It was therefore essentid that the student shaped the interview; that the
questions did not direct his thoughts and fedings into paths they would not naturdly follow.

On the other hand, we did not merely wish to hear anything the student might care to say. We
wanted the interview to probe what happened and what he felt about it so as to make these things
as clear aspossible.

In addition, it was essentid to try to ensure that the student felt able to talk fredly, and to talk
about matters of some intimate concern to him. The materid would only have vdueif the
student redly talked about something that mattered to him, and did so without too much
concealment.

Equdly, interviewers had to learn to follow and probe the student's thoughts, and not to
impose their own ideas about what might be important on him.

All this meant that the interview had to try to achieve the following gods.

to obtain the student's confidence, and show that he was being taken serioudly.



to make him fed comfortable and relaxed; able to tak fredy about quite private matters with
a person who was necessarily a stranger.

to dicit details of actud events of red importance to him, including at least one 'good' and
one 'bad’ story.

to use those concrete details to try to understand how and why the events had been important;
what the student had felt and what effects they had had.

to lead the student to say what he wanted to say of his own accord, and to avoid his saying
what he might think was expected.

2.2  STRUCTURE OF THE INTERVIEW

The interview procedure is described here, together with reasons for having chosen the form we
did. From the description, the reader may be able to see for himsalf how the materid discussed in
the book was obtained. It would aso be possble (given training) for others to repeat Smilar
interviews.

The firgt contact with the student was aletter, reproduced at the end of the chapter, from
oursalves asking the student to take part. Thisfirst persona contact from outside was intended to
show him that the interviews were important to us, that they were not an operation interna to his
university, and to encourage him to cooperate. None refused to be interviewed, though in ten or
S0 cases in two universities, some were unexpectedly not available and were replaced ad hoc.

On arivd, the interviewer looked after such important smal details as the arrangement of
chairs (using chairs of amilar sze placed comfortably on the corner of atable, for example).
Arrangements such as chairs confronting one another across a desk were avoided.

INTRODUCTORY PHASE

The interview began with an introductory chat from the interviewer, for which he was provided
with examples of gppropriate things to say:

'I'm not quite sure how clear a picture you got from our letter of what these interviews are
about (pause for reply) Anyway, | work with HELP - it's a project sponsored by the
Nuffield Foundetion - maybe you've heard of them? (pause for reply). Well, they
sponsored alot of projects



for school chemistry, physics, biology and so on - maybe you did one of those courses or
have heard of them? (pause for reply). Well, in this project we are trying to think about
new ways of teaching physics and perhaps other subjects at university. Of course, we talk
with university teachers, and they have dl sorts of ideas about why students do or don't
learn. But of course we need to talk to students too, and we thought we would ask them
about times when learning felt good, and times when they fdlt it was bad. Both Sdes of
the picture (pause for any comment). | dare say you can imagine that things often look
different from the teacher's point of view and from the sudent's? R's afairly large study
with us vigting ten or o universties dl round the country talking to Sudentsin each

year. We hope that when we get enough stories about times when learning felt good arid
when it fet bad for dl these students, we will be able to see some picture emerging.

This seemingly rambling, repetitive introduction served, in our view, severa essentid
purposes. It was deliberately designed to encourage the student to comment and so to begin
talking. It ddiberately mentioned the am of the interview more than once, because we found in
pilot interviews thet the idea took time to sink in. It deliberately mentioned the Nuffield
Foundation and the scale of the study S0 asto try to make the student fed part of something
important. It deliberately emphasized the importance to us of the student's point of view. Lat,
and not leadt, it provided atime in which little was demanded of a probably nervous student, so
that he could get used to the interviewer and the Stuation.

Interviewers were free to depart from the words suggested, but were required to make what
they said satisfy these conditions.

INITIATING THE INTERVIEW PROPER
Next, the interview began with the interviewer-

explaning that the interview would be confidentia, and asking permisson to record it (this
was never refused).

asking the student's name (used theredfter); his year of birth; his year of sudy; his main and
subsidiary subjects.

requesting the student to make some guess at the find class of degree he thought he might
get.

Then, the nature of the interview was again explained, in



some such form of words as

'We are collectors of stories, you might say. I'm interested in hearing about what it's like
to be a student learning physics, and I'm particularly interested in hearing stories about
times, Stuations, events, when you fdt very good when you were learning something, or
working at something in physics, and times when you felt especialy bad.

It doesn't matter how you say things - say them any way
you want. So if the words don't come easily, don't worry. We want your impressions, as
they seem to you.

The stories could be about any kind of Stuation at dl -lectures, labs, tutorials, working on
your own, working with other people, seminars, examinations- anything that you do at
university. It might have happened in afew minutes, or lasted two weeks, or Soread over
aterm.

Of course everyone is dways talking about things with their friends - this was good, that
was bad. But it's often rather hazy, so what we want are stories of actud times when you
felt particularly good or bad - what really happened. So do you think you could cast your
mind back and think of a story, good or bad? It doesn't matter at al which you start with.'

Agan, interviewers were free to use other words as suited them, but had to include dl the
essentiad features. They had to repesat the description of a story, to tdll the student to say it in his
own way, to lig dl the Situations that might be involved so that students were not guided towards
or away from 'any of them, and to say that the first story could be ether good or bad asthe
student chose.

The point of providing such forms of words was to help ‘the interviewers find ways of saying
things that were a once clear but not too formidably expressed. It was very easy for the adult
interviewer to put the student off by gppearing, in the way he spoke, to expect a very fluent and
andyticd reply.

ELICITING DETAILS
Naturally, to begin with, many students were both hesitant and tended to talk in generd terms.

To help them to get talking, the interviewer first concentrated on concrete details, and in thisway
aso brought the student back from generaities. To



encourage the student to tell a particular story, questions like the following were asked.

'Can we go back to the beginning, and can you tell me the sort of thing that happened, so
that | can get aclear sort of picture of what it was like?

'Can you give me an example of what you mean, of things that hgppened which as it were

show what you mean?

'Can you describe a particular lecture (or whatever the student had mentioned), and tell
me what it was like? Can you take me back? How it Sarted, what went on?

To encourage further details, we went on asking questions such as.
'l want you to try and put me in your shoes, so that | can see what happened.

'Can you paint a picture of it for me so that | can seeit asyou did at thetime ?

To help the student to tak, it was important for the interviewer to take the blame for not yet

understanding:
I can't quite seeit yet - | cantimagineit’
'Can you say that again - | didn't catch it properly?
(thislast question being used to get more detail, not because the interviewer did not hear).

Other useful techniques included repesting what the student had just said, and leaving gaps
for him tofill, such as'So you were ... ? This part of the interview continued until the
interviewer fet that he had a clear account of some events, in sufficient detail for him to be able

to make sense of what the student felt about them. Often, of course, the fedings began to show
through the events.

In the first sample story, section 1.4.1, the stage of diciting detailsis rdatively brief (lines1
to 25) because the student soon mentions a feding (Free 25) which is then pursued. More detail
iselicited later (lines 47 to 66). Lines 9 and 17 illudtrate the interviewer asking for particular
Jingtances. In the second sample interview," section 1.4.2, the 'give an exampl€ question (line 7)
and the ‘paint me a picture’ question (lines 16 to 22) produce a good dedl of concrete detail and
feding. The interviewer perssts



(line 43) because anew detail emerges. In thisinterview, the break between the first stage of
dicating detail and the second stage of diciting fedingsisfairly clear (line 52).

ELICITING FEELINGS

Given a concrete story, the interviewer then asked what the sudent had felt, using clues picked
up earlier. Questions suggested were:

'What did you fed about that/in there/after that?

'What did that mean to you? 'Why was that important to you? Why did that matter to
you?

Often, the student spoke more of what he thought than of what he fdlt; of how he might
reasonably have reacted rather than of how he did react. It then became necessary to ask such
thingsas

'What were the sort of emaotiond fedings you had? "'Whet did you fed indgde you then?

If you could have sad then what you were feding, what might you have told hinv/a
friend?

Ancther way of getting at clearer fedings was to draw a paralld, talking about different
fedlings in another context: a good mea, winning the poals, losng some money, getting log.

As before, the interviewer continued questioning until he felt that the sudent had said dl he
could. Given one feding, he would ask if it could be explained in another way, and if there was
any different feding. Repeating the word the student had used was an effective way of getting
him to say more about what he had felt.

Examples can be seen in the sample interviews. In the first sample, the feding of 'being
pleased' isfollowed up (lines 26 to 28) and a new feding drawn out ('virtuous) by drawing a
pardld (lines 35 to 40). In the second sample, the fedling isfirst explored without much
pressure (line 55, line 65), and then asked about by asking what the student might have said a
the time (lines 69 to 74). Finding it difficult, the interviewer tried again with 'emotiond fedings
(line 79) and was rewarded with something rather degper than had previoudy emerged. The
samplesilludrate the difficulty of diciting expressons of fedings without accidentdly telling
the student what to say.



EFFECTS

At the end of each gtory, the interviewer asked if the events and fedlings described had had
effects on other work, or on fedingsin generd:

'Did that affect the rest of your work in any way?
'Was there a difference after that in how you fdlt about other things?
'What did you fedl about other work after that?

SECOND STORY

Having dicited detals, fedings, and if possble any effects for the first story, a second story was
asked for. If the first had been about events where the student felt good, the student was now
asked for ones where he had felt bad, and vice-versa. He was reminded that the story could be
about anything, so as to avoid getting atificia pairs of good and bad stories about the same kind
of gtuation.

The interview then followed the same course as before, with detals, fedings, and effects
being drawn out in the same way.

The firgt sample story, section 1.4.1, is such a second story.
OPTIONAL THIRD STORY

We found in the pilot interviews that a number of very good, clear, and deeply fdt stories
emerged if, having said that the interview was now over, the interviewer asked if perhaps any
other events had popped into the student's mind during it.

This optiond third story could be about good or bad events. If one was offered, the
guestioning routine was again followed.

ENDING THE INTERVIEW

To conclude, the interviewer thanked the student, and asked if the interview had been as he had
expected. A good proportion said not, and that they had expected to be asked what they thought
of lectures, labs, tutorias, and so on. But most felt that they had said what they would have said
inthat case.

An interesting number, when thanked, themselves thanked the interviewer, saying that it had
been good to talk to someone-who was interested in what they thought and felt.



2.3 PROBLEMSOF THE INTERVIEW

Interviewing is adifficult art, which the physics teachers anongst the interviewing team found
took some learning. Indeed, Piaget was perhaps not far from the mark when he wrote:

... a least ayear of daily practice is necessary before passing beyond the inevitable stage of a
beginner. It is S0 hard not to talk too much when questioning...It is so hard not to be
suggestive. And, above dl, it is so hard to find the middle course between systematization

due to preconceived ideas, and incoherence due to the absence of any directing hypothesis.

We did not have ayear, and not dl the interviewers felt that they had overcome dl the
problems. Indeed, even the most experienced made mistakes from timeto time. It isworth
illustrating some of the mistakes, and some further techniques, from the two sample interviews in
section 1.4.

The interviewer hasto learn to be pleasantly receptive, in words, intonation, and expression.
What the student says must be accepted, without either welcoming it so much that he thinks that
that must be what the interviewer is redly after, nor so coolly that heis put off. So, in the first
sample (line 35), the interviewer says, That's nice’ when the sudent has said she was pleased,
before pressing for anything more precise. In the second sample; (line 16), after the student has
mentioned a number of different issues dl very briefly, the interviewer says, 'l can understand
that', before asking for a clearer picture. It would have been so easy, especidly in the second
case, to have said something like, 'Wéll, but can't you tell me... ?.

One way to be receptive, and get more detail, isto repeat what the student hasjust said, in an
inquiring way (first sample lines 47 and 62; second sample lines 43 and 55).

The interviewer is not, however, apiece of blotting paper. He has congtantly to look for
germs of what might be something important. In the first sample, the Sudent says that she had
done well ‘for achange; theinterviewer (line 46) decides that there may be something there
worth probing, and follows up afirgt inquiry with, 'What made you say that?. All thetime, a
good interviewer istrying to understand whet the student may mean; forming hypotheses about
what it might be; and testing those hypotheses. This does not mean, however, asking questions
like, 'Do you mean that... ? It does mean trying to find out what the student might want to say.



Necessary asit isto try to guess what the student is getting at and follow it up, this opens the
interviewer to the likelihood of putting words into the student's mouth. Suggestion, direct or
indirect, is one of the hardest things to avoid.

For example, the physcigt-interviewer is prone to be interested, for professiona reasons, in
the exact difficulty presented by, say, aset of equations, and to assume that the student seesit in
the same way. The trouble is that people kindly and willingly invent reasons for dmost anything
one asks them, whether or not those things matter to them. For example, in the second sample, a
about line 28, the interviewer might have interrupted to ask if it was the gpeed or the complexity
that mattered. The student might have taken the bait and spoken at length about the speed with
which the lecturer had written, taking it that this must be the kind of thing the interviewer was
after.

It iseven easier to interpret fedings and so direct the student dong some line he would not
have chosen. In the first sample, the interviewer must have been tempted at line 76 to ask
something like, 'So you fed it belongs to you?, which might have taken the sudent away from
describing how virtuous she felt.

Indirect suggestion is even harder to avoid. In the first sample, it is the interviewer, not the
student, who introduces the word 'satisfying' (lines 18 and 67). Something like 'fedls better'
would have been less leading. Had the student later said that she found the work very stisfying,
it would have been impossible to know whether she had fdt it or had smply picked up the idea.

One of the hardest problems in designing the interview was to find ways of talking about
possible fedings without being suggestive. Sometimes the device of talking about fedings one
might have in atotdly different Stuation did not work. Notice how the word 'eated', introduced
by the interviewer in the first sample (line 38) about winning the pools, pops up & line 45 as
what the student says she felt.

The interviewer must be prepared to fed afool, asking the same question severd times (first
sample, lines 79, 84, and 90). In this case, without the repetition, 'l shouldn't think so' would
have been dl one had got about the effects. It is dso easy to ask questions which are too
complicated and clever, so that the student fedl's put down. So, in the-second sample. (line 55)
the question is, 'Worrying? Can you explain that a bit? and not, say, 'What exactly wasiit about
the lecturer or his behavior that gave you concern? , which asks more than most people



could answer and puts it in arather formidable way.

Many of these problems mean that one gets less out of the sudent than one might have. In
extreme cases, the resulting story istoo thin in detail, so that it was impossible on reading the
transcript to form any clear idea of what the student meant. Such stories, which were few, were
not used. Other of the problems, notably suggestion, mean that the transcript is mideading; that
the student says things he would not have said of his own accord. We have looked very carefully
for such things in the transcripts, and have avoided usng materia where it seemsto have
occurred.

To st againg dl these problems, it isimportant to add that the interviewing team were very
struck by the openness, thoughtfulness, and depth of feeling shown by those they interviewed.
All fdt that they had learned a good dedl, and had had their eyes opened to a number of matters
which, despite their teaching experience, had not previoudy been clear to them. Other physics
teachersin the project, shown the transcripts, felt sure that the materid they were looking at was
genuine and rang true. Such afeding cannot be quantified, but it was an important condition to
be met before it could be worth going on to andyze the materid produced by the interviews.

LETTER INVITING STUDENTSTO TAKE PART

| am writing to invite you to help usin apart of the work of H.E.L.P. This project islooking a
various ways of improving the teaching of physicsin higher education, so as to make it more
interesting and more worthwhile, both for students and teachers.

Naturdly, we want to know as much as possible about what students think and fedl about
their work, so we are engaged in a series of interviews with students. | am writing to ask you to
take part in one of these interviews. They usudly last about haf an hour and will Smply bea
discussion between yoursdf and one of the members of the project, about occasions you
remember when you felt particularly srongly — both good and bad — about your work. We have
50 far found that what students have told usis very useful and illuminating, and | hope that you
will bewilling to help us add to our picture of how students react.

The interview will be completely confidentid and no information which could identify you
with what you say will be given to anybody. We are visiting quite anumber of universties and
colleges, so asto get as broad aview as possible, and so that the results reflect the impressions of
avariety of sudentsin avariety of circumstances.

The arrangements a... are being made for us by..., who will, if you are willing to be
interviewed, arrange a suitable time and place with you. There is no need, therefore, to reply to
this letter. Should you prefer not to be interviewed, would you please tell..., who will find a
ubstitute.

| hope that you will fed able to hep us. We look forward to meeting you and hearing about
your experiences.



3. Analyzing theinterviews
3.1 NATURE OF THE ANALYSIS

The struggle to find a useful and workable way of andyzing the interviews began as soon as
transcribed pilot interviews came from the typist. In the end, we devised our own method, which
is described in this chapter.

The fundamenta problem isto reduce the sories the students told to aform in which one can
look for amilarities and differences, without triviaizing what they contain. It would be easy
enough to label stories 'good' and 'bad’, or as about lectures, labs, and so on, but that would be to
miss mogt of the interesting and vauable information. Equdly, it would be possbleto try to
form generd impressions from the interviews themsdves, but that would be both unreliable and
likely to missdl but the obvious, because one would be having to cope with too much
informetion.

We wanted away of andyzing the materid which would satisfy the following criteria
It must be reliable: different readers should reach the same analysis.

It must be faithful to the data: the andysis should reflect what is there in sudents stories, and
not force them into any arbitrary mould.

It must be relevant to the concerns of the investigation: the terms of the analysis should bear
upon understanding why students react to various kinds of learning asthey do.

It must strike a baance between naivety and complexity. An andysswhich istoo smple
will miss much of importance, Snce, asthe Practitioner adready knows, these are not smple
matters. One which istoo complex, so that no interview has features in common with any
other, will leave dl the questions as baffling, and al the evidence as anecdotd, as they
presently are for most of us.

It must accommodate a variety of different, sometimes over



-lgpping points of view. For example, one wantsto be able to look at such things as different
kinds of fedings, different Stuations in which they occur, different kinds of action of
teachers and students, and so on.

In devising a method, we borrowed from linguists, who aso have to handle the problem of
andyzing things people say. The idea we borrowed is currently controversid amongst linguists
(see the annotated bibliography at the end of the book) but we felt that it had important merits for
our purpose. We thought that it would help us to meet the above criteria better than any other
way we could think of.

The way we have tried to handle the andyss of the interviews is described in brief outline
below. Later sections then discuss the ideas behind the analyss, and the stages in which it is
carried out, in grester detall.

The first idea was that we should accept one Smple and obvious fact: that what ought to be
analyzed was what the stories had to say. That is, we had somehow to get out of each story the
essence of what it was about; to extract what ‘one would tell someone else was there. And that
'someone el sg' needed to be another teacher, so that what was further analyzed would be of
interest to the right audience.

What is involved in such a notion can be checked by looking a the sample stories in section
1.4. A paragraph or two might catch what is there in each, which would have something to say to
ateacher. One or two words would be too little.

Obvioudy, though, just how one says what one thinksis there in a story will vary from day to
day. Also, going through many stories, new insgghts will open up which would have dtered the
accounts of previous stories. We therefore tried to find how to give each story a standardized
account, close enough to what one wanted to say wasin it to be satifying, but using fixed terms
30 that the standard accounts could be compared with one another in areliable way.

Thusthe firg sage in andyzing a gory isto write down and agree with otherswhat isthe
essence of it. Thisisthen trandated into a sandard form, until one fedls that one has caught in
the standard form al that redly mattersin the first, commonsense, version.

Of course, in developing the method, the things available to be used in the standardized
summaries of the stories had to be added to, and refined and defined.



To do anything about the first idea meant having alarge number of component parts of
stories forming avariety of patterns. So a second idea was needed, for some way of keeping all
these components under control. The second idea was to organize them in linked groups of
various kinds.

Obvioudy, fedings and actions for example, could be grouped separately. But this did not go
far enough. The fedings taken from the stories were of very different kinds, and it was clearly
going to be important to be able to say what kind of feding a student had expressed. Actions
were even harder to cope with, because they were both more diverse in kind, and could dso
involve different people (the student solving a problem isnot at al the same thing as the teacher
solving it, for example).

One could imagine building up a story-kit of potential parts of stories, something like a
phrase book, and drawing on that for constructing standard coded stories to summarize thosein
the interviews. But that leaves unsolved the problem of describing such component partsin any
more generd way, S0 asto be able to look, not at what particular actions, thoughts, and feglings
went together, but at what types of actions, thoughts, and fedings had connections with one
another.

We found our solution in adevice borrowed from linguists, of building akind of map or
network of the features which could characterize the various components of stories. Thus
something like ‘giving praise’ (important in the sample in 1.4.1) appears at a place in the network
which identifies it, not only as a potential action of ateacher, but as one to do, anongst other
things, with interactions between people. The job of the network isto give every part of a story
labels of this or of other kinds, so that each part can be seen as more than just itsdlf, but asan
instance of one of severd generd types.

In thisway, we could hope to look at the stories from awhole variety of points of view, al
chosen to be of someinterest to a teacher who is concerned with what sudents might think or
fed, why, and in what circumstances. At the same time, the andysis could stay close to the
immediate redlities of each sory, throwing away aslittle as possible of the information .init. The
stories could both be represented as the essence of what they had to say, in coded form, and aso
be put together in groups having important festuresin common.



3.2 CODING STORIES

We shdl now show how the two sample stories in section 1.4 are coded. For the moment, the
words used in the codes may be read as having their everyday meaning. Section 3.3, however,
will show that this can be mideading, and will indicate how meaning is attached to the various
pieces of code using the networks of features mentioned before.

Congder the first sample story (1.4.1) and what one might tell somebody about it. As afirgt
shot, one might say that the story concerns writing an essay, about which the sudent fdt very
pleased, because she felt she had achieved something and because she was told it was very good.

This brief account consists of answers to three questions:
What Stuation does the story concern?

What did the student fed?
Why did the student have those fedlings?

All the gories arefirst looked at in this Ssmple way. We took as abasc criterion of
acceptability that the interviewer must have got out enough detail for there to be clear answersto
these three questions. Stories for which nothing definite could be put down in answer to one or
more were not coded.

The account of the story just given is, however, alittle thin. The person being told about it
might reasonably ask such things as whether this was just one particular essay or was meant asa
typical instance of essay writing, as whether the student was pleased more by the work itself or
by the praise it was given (or the mark), or aswhy it was an essay and not something else that
gave pleasure. The interview does not contain answers to every possible such question, but it
does contain answers to some of them.

So one might elaborate, looking at the interview, and say about the Situation that it was work
done on her own, and that it was one particular essay. On inspection, the fedingstoo are alittle
more complex than just pleasure. There is pleasure in the work itsdlf (see lines 65 to 75), but the
student is also pleased with hersdf, fedling, as she says, 'virtuous; glad to have made a
successful effort (lines 41 to 55). She fdt that she had done something (lines 54 to 72) and that it
was her own (lines 73 to 76), feding both a sense of achievement and a sense of possesson.



Looking at the reasons for these fedings, the pleasure and sense of achievement seem to arise
from the coming together of having worked herd (in her view) on preparing the essay, of
understanding the ideas involved because of that work, of having been told it was very good and
having been given agood mark, and of having done well for a change. The feding that it was her
own work, though, istied more closdy to her having done it done without help.

If thisis an acceptable account of the story, neither leaving out too much significant detall
nor reading too much into it, it is ready to be put in coded form. Our coded version of this story
is

STORY CONCERNS/INDIVIDUAL LEARNING PARTICULAR THAT ISWRITING
ESSAY/
WHEN (I FELT PLEASURE AND PLEASED-WITH-MY SELF AND I-HAVE-
DONE-IT)
BECAUSE (I DID A LOT OF PREPARATION)
SO (I UNDERSTOOD IDEAS)
ALSO (TEACHER PRAISED ME)
ALSO(TEACHER GAVE ME GOOD MARK)
ALSO (I DID WELL WHICH ISUNUSUAL)
ALSO WHEN (I FELT IT-WAS-MY-WORK)
BECAUSE (| WAS WORKING INDEPENDENTLY)

All the coded gtories have afixed outline structure, within which the details vary, congasting
of answersto the three questions just discussed for the first sample story, about the Situation,
about the fedlings, and about reasons for fedings. Correspondingly, the codes contain in the

same sequence lines beginning:

STORY CONCERNS...

WHEN (I FELT...
BECAUSE (...

Thefirg two lines normdly have asmple structure. The third line, of reasons, is usudly
complex, conssting of anumber of pardld or interdependent items. Code lines consst of events
or states of affairs such as (I UNDERSTOOD IDEAS),with links between them shown by terms
such as BECAUSE, SO, ALSO. The coding rules are such as to produce a kind of telegraphic
verson of the story, which can be read fairly naturdly.

To illugrate how different stories fit within this fixed formet, we shdl now show how the
second sample story (1.4.2) is coded.



The second story is about lectures, and itsfirst line of coding is:
STORY CONCERNS/LECTURE TYPICAL ABOUT THERMAL PHYSICY

The choice of TYPICAL in place of PARTICULAR indicates that the events described typify or
exemplify things which happened more than just once, asisthe casein the second story but not
in the first, where the importance of the events surrounding the essay seems moreto liein their
specid, particular nature. Both these first code lines use devices like THAT ISand ABOUT to
let the coder give more details (dashes mark the scope of the extraitems).

Respectively, then, the two firdt lines of coding say that one story is about a specia event that
happened when the student was working aone, in fact doing an essay, and that the other is about
things which happened in lectures which werein fact on therma physics, and which catch
something genera about those lectures.

The second line of coding dways begins WHEN (I FELT and continues with one or more
fedings. Often, the terms used for fedings are words used frequently by different sudents, rather
than more psychologicaly oriented terms such as 'aggressve. Thismakesit easier to pick out
the fedings closest to those expressed in any one interview, and helps to reduce the degree of
interpretation which isrequired. (The next section shows how these fedings are organized in
groups in networks so that they do not remain merely the uninterpreted words of students.)

Reading the second sample story, we thought that the main fedlings attached to the whole
sequence of events were that the student felt confused and frustrated, and that he would rather go
off and do something else (here reading a book) instead of going to the lectures. He so seemed
to usto fed some doubts about his own ahility, to fed put off the work, and to have worried
about it. These fedlings, though, like the feding of owning her work in the first story, weretied
to identifiable causes of their own. In such cases, these fedings are coded separately, together
with their causes.

Thus the second line of code for the second story reads:

WHEN (I FELT CONFUSION AND FRUSTRATION AND/I-WOULD-PREFER-
SOMETHING-ELSE THAT ISREADING A BOOKY/)

The third line usudly followed by a sequence of further related lines, aways begins
BECAUSE and continues with the



events or sates of affairs which are the reasons given for the fedings they follow.

Dependence amongst these reasonsiis indicated by indenting. Thus, returning for the moment
to the code for the first sample story, there are four reasons al at the same level (preparation,
praise, good mark, and doing well), while the first reason has a consequence of its own
(undergtanding). Theterm AL SO is used to indicate that the next thing has the same status as the
last at the same level, and so here means ALSO BECAUSE.

In the same way, the return to the top level of indentation at the end of the code indicates that
the new feding (that it was her own work) belongs like the previous fedings to the whole story,
and not just to some later part of it. The new fedling then has its own reason (working
independently) coded after it.

This complexity of structure is needed in order to give a reasonable account of the stories
without interpreting them too much. In some, a mixture of events produces a mixture of feglings,
whilein others, identifiable reactions have identifiable causes. In many dories, there is a mixture
of both.

The full coding of the second story illustrates how the codes can be used to represent a
gructure which is not identica with that of the first sory. The code we gaveit is.

STORY CONCERNS/LECTURE TYPICAL ABOUT THERMAL PHYSICY
WHEN (I FELT CONFUSION AND FRUSTRATION AND/I-WOUL D-PREFER-
SOMETHING-ELSE THAT ISREADING A BOOKY/)
BECAUSE (TEACHER DID NOT INSPIRE CONFIDENCE)
BECAUSE (TEACHER MADE MISTAKES)
ALSO (TEACHER'S PACE TOO FAST)
ALSO (TEACHER'S EXPLANATIONS MADE NO SENSE)
ALSO (TEACHER'S ANSWERS NOT CLEAR)
SO (I GOT TIED IN KNOTYS)
ALSO WHEN (I FELT SELF DOUBT AND PUT OFF)
BECAUSE (I COULD NOT UNDERSTAND)
ALSO WHEN (I FELT WORRY)
BECAUSE (SUBJECT IMPORTANT FOR EXAMYS)

If it ssems to read more harshly than thefirg, it isimportant to remember that it reflects, not
how things were, but how the student said they seemed to him to be. The code does not say that
the teacher actually made mistakes or that he in fact was not clear, but that the student thought
thisto be s0. The same, of coursg, istrue of the 'good’ stories.

The commonsense account of what isin the second story, which lies behind this code, might
run somewheat as follows. In some therma physics lectures the student felt confused and



turned off, because he did not have confidence in the lecturer.

Looking more carefully at the pattern of reasons for fedings, it seemsthat it isan overdl lack
of confidence which causes the feding of frustration and confusion (lines 23 to 37; 64 to 68), and
the fedling that something else, perhaps a book, would have been better (lines 75 to 78). It had
severd causes mistakes (lines 10 to 15); pace (lines 24 to 30); and not trusting getting answers
(lines 44 to 50). Because he could not understand, he aso began to doubt his own ability, and
worried agood dedl, especialy because of the need to understand for examinations (lines 55 to
60; 81 to 86).

Clearly, reducing and coding the interview materid involves interpreting it. The coder hasto
judge whether afeding is clearly present or not, and what to cdl it. He has to disentangle
reasons and decide how genuine they are. These things inevitably emerge dowly, if a dl,
through the whole course of an interview, and the clarity with which they emerge depends on the
kill of theinterviewer. Often, even with the best interviewers, oneis faced with things that are
unclear, not least because they are unclear to the student himself.

Such problems are unavoidable. At the leadt, the andlyss should avoid more than the
minimum of interpretation. However, what comes out of the analysis may be rdatively
ingengitive to some differences of interpretation. The way in which we have tried to reduce the
difficulties depends on the other part of the analys's, using networks of feetures, and will
therefore be tackled after that has been described.

3.3 NETWORKS

The job of the networks described here is two-fold: to store in an organized way the possible
items that can go into coded Stories, and to give each item alabd (normally complex) which says
what kind of thing it is and what part it playsin the story.

The full set of networks (actudly, one large interconnected network) which we devel oped
and used is given in an appendix. Here, we shal try to explain what they are, how they were
arrived at, and how they were used. The examples are dso intended to illustrate the more
important of the featuresin them which we have used in the discussion of resultsin later parts of
the book.

Toillugrate how the networks might help to classfy



and organize parts of dories, we shdl firgt use as an example the problem of deding with the
fedings or reactions to be found in the stories. Many other examples could be chosen (things
done by teachers, things done by students, attributes of people or of stuations, and so on), but
this example is both important and reasonably tractable.

Looking through the interviews, one readily collectsavery long list of fedings expressed. A
amdl part of such alist would include:

relief achievement
reassurance frugtration
relaxation defeat
bewilderment re cognition
confusion lack of recognition
anxiety importance of onesdf
pleasure foolishness
contentment inferiority

fed-up «df -confidence
eation sdf-doubt

despair

Despair rather than dation isthe feding induced by the complexity of even this brief lis.
Thefedingsin it are varied, and yet some dearly bear some relation to others. While some, such
as elation and despair are more or less opposed pairs, other smilarities and differences, such as
those between dation and relief, are much harder to capture while no less significant.

Faced with such ligts, whether of fedings or of other things, we try to find ways of collecting
them in groups. So for example, in the ligt above, we distinguish the firgt six from the rest by
saying that they have in some way to do with security. That is, relief, reassurance, and relaxation
are pogtive fedings of security, while anxiety is a definite feding of insecurity. In between
come bewilderment and confusion, as expressions of lack of security.

Of course such agrouping is open to doubt. It gains some substance when compared with
other groupings. Thus the next five fedings do have a different character, better caught by saying
that they have to do with satisfaction rather than with security. Pleasure and contentment contrast
with being fed-up



as poditive and negative kinds of satisfaction. So too do eation and despair, but now the feding
is more intense than before.

It will dready have struck the reeder that keegping such groupings and sub-groupingsin mind
isdifficult, so that a compact and expressive notation for representing them would be useful. The
notation we use is one developed by linguists and sociologidts for representing the smilarly
complex and inter-related features of language and of socid Stuations. The groupings mentioned
above we represent in the form:

RELIEF
’ +{hhA55UHﬁN[5
RELAXATION

security |l ~JEEUILDERMENT
CONFUSION

- ANKIETY

h {HLEPEUHE
"ICONTCNTMENT

ordinary—
‘ L - FED=LP
satisfaction
‘[ + ELATION

i.-‘-.',unﬂe—_._-l
- DESPAIR

Here, the representation is asmple tree diagram, in which avertical bar indicates a choice of
one out of saverd options. Items which can be fed into coded stories are given in capitals, the
other items being higher level decriptive festures.

Whether or not the grouping is agood oneis obvioudy open to question. While this maiter
will be taken up in the later discussion of the problems of the analys's, the kind of issue that can
arise can beillugrated by continuing with the example of dassfying fedings.

Further fedings from the list, of achievement, frustration, defegt, and recognition or lack of
recognition, could al be grouped under success of some kind, positive or negative. But the
interviews do not lend support to such agrouping, in thet the emphassin the last two is very
much on the other person who does or does not acknowledge success, while the emphasisin the
fird three is much closer to that given to the fedlings described before, namely being much more
private, persona, and individual. Nor is this surprisng: a physics sudent has some pretty
objective criteria to judge some kinds of success -either the problem comes out or it does not, for
example.

Thisled usto group the features used above, security and



satisfaction, together with private kinds of success, asdl having to do with fedings of an
individua nature, and to digtinguish al of them from fedings to do with public success. The
following diagram shows how these ditinctions are added to those in the previous diagram
(detailed features of thefirgt diagram being omitted for clarity).
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-+ RECOGMITION

-public succese
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The fedings to do with security and satisfaction also being individua, we now have amore
generd grouping of such fedings. Assembling itemsinto more and more general groups can
continue in thisway.

As an example of identifying a yet more generd feature, consder the difference between al
the fedlings so far collected in groups, and the last few on the list (importance, foolishness,
inferiority, sal-confidence, and sdl-doubt). These last ones are dl things the student fedls about
himsdf as a person, whereas the former ones are dl things the student feds within himsdlf, not
about himsdif.

Looking a yet more fedings, we identified one more genera feature of groups of fedings at
thislagt leve, namdly fedlings having to do with involvement. They indude interest
(involvement in a subject) and respect (involvement with a person), for example.

This gives, as the broadest set of distinctions amongst fedings

involvement——————p

Faslings

felt about s55lf———

falt within self—»



There is thus one large network of features of fedings, with the feature felt within sdf'
leading to the digtinctions described o far, and the other two fegtures leading to Smilar divisons
and subdivisons.

Thisrather extensve example is not intended to convince the reader of the subtlety of our
thoughts about fedings. It is smply an example, in one of severa important areas, of how we
have set about classfying materia from the interviews.

One virtue of such aclassfying network isthat it gives each item in it alabe which says
what type of thing it is. For example, if the coded story says that the sudent fdlt relief, this
feding getsthe labd ‘feding within sdf - individud - security -pogtive. In comparing stories,
we then use such labels to pick out stories which have things in common a varying levels of
generdity. Thismakesit possible to ask such questions as whether first year students often
express fedings to do with security as opposed to, say, satisfaction, or (one leve higher) whether
fedings the student has about himsdlf are important in or not in different circumstances.

Clearly the vaue of any such further andys's depends on the vaue of the various digtinctions
which have been introduced in classfying items. We shdl discuss this and other such problems
later.

Beddes dassifying, we use networks for a second job, that of saying whét role various things
are playing in stories. It isimportant, for instance, to know which reasons for fedlings are things
about a teacher, and which are things about the student. Similarly, it isimportant to know which
are things somebody did, and which are circumstances or ates of affars. It isvauable to
distinguish cases where a requirement isimposed on the student from those where he sets his
own standard of work. These of course, are only afew of the features describing the part played
in agory by one piece of it, about which one might want to record information.

As an example of this second use of the networks, we now describe how they are used to
generate and label such parts of storiesas

(I FELT PLEASURE)
(TEACHER PRAISED ME)
(SUBJECT IMPORTANT FOR EXAMS)

in which something happened, someone did something, or something or other happened to be the
case. Looking back at the two



examples of coded stories, the reader will be able to see that they are built out of such clauses,
each clause enclosed in brackets. The clauses are connected together by links such as WHEN and
BECAUSE. In writing the coded versions of stories, these clauses are produced by using a
network as akind of sentence generator, which at the same time says what kind of clause has
been generated. This deviceis ussful because the different kinds of clause will clearly contain
different kinds of items, so that it becomes easier to Sore, classify, and retrieve the very many
disparate possible ingredients of stories.

How, though, could any kind of order be imposed on even the few but varied clausesin the
two examples? Worse, how can any order be useful rather than arbitrary, containing information
which can later be used to cast light on questions about reections to learning?

After many fdse darts, we found away which seemed fairly natura and informative. Of
each clause, we first ask two parale quetions:

Who or what isit about?
What kind of thing is being said?

The answer to the first will either be a persontthe student himsdlf, a teacher, other students,
or occasondly othersin generd-or if not a person will be some Stuation or thing, such as work,
atopic in physics, or an experiment.

It proved fairly easy to collect. together dl these possible topics of clauses, and to organize
them in groups in the way explaned aove In coding, the fact that an item is the topic of a
clause is indicated smply by putting it firs, so that the dlause naturaly reeds as if that is what it
is about.

The very many different kinds of thing that could be said - dl the answers to the second
guestion - were more difficult to ded with.

Firgt, we divided them into processes and Sates of affairs; that is, into things which
happened, and things which were the case. Thus the student feeling pleased, and the teacher
giving agood mark would go into the category of processes, the first being private and internd,
the second being public and external. By contrast, the subject being important for exams would
count as a state of affairs.

This, however, was not enough to provide naturd and ussful groupings. The nature of
processes varied with the topic, so



that things which the student did or which happened to him were very different to thingsthe
teacher did, but even within these groupings there were large variations of type. It proved useful
to introduce some further features to describe the character of a clause, which we then used to
help sort out processes and states of affairsinto convenient groups.

One such feature, which may or may not be present, is the extent to which the clause has a
personal character. The teacher giving praise hasiit, as does the teacher making mistakes, the first
being interpersond and the second being persond but individud. The subject being important for
exams does not have a persona character, but does have another feature we found it useful to
use, namely that of having to do with regulating behavior - with control, influence, or pressure.
Thisingance is a case of externd regulation (rules would be another) while something like the
student making an effort we count as a case of interna regulation - of setting one's own
standards.

All this, together with the way astory is made of dlauses joined by linking items which say
how one clause relates to the next, can be represented with one addition to the network notation.
The addition is the brackets used in the diagram below, which say that dl the festures following
abracket coexist. Thusthe bracket after 'story’ says that a story consists of clauses and links,
with any kind of link joining any kind of clause. (Formaly, asmadl recurson loop - not shown
here - is needed to alow stories to be long chains of clauses and links.) Again, aclause condsts
of atopic (what it is aout) and a comment (what is said about the topic) and, gpart from
redrictions introduced later, any kind of comment can go with any kind of topic. Arrows after a
feature indicate that it leads to some further network of distinctions; the various possible links or
topics, for example.
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The broken-line options in the character network indicate that the albosence of the features
‘persond’ and 'regulatory’ has no consequences, only their presenceis used later.

We now show how severa examples of clauses, taken from the sample codesin section 3.2,
fit into this scheme.

Congder firg (I FELT PLEASURE) . It and dl other clauses expressng fedings are
necessarily about the topic 'I', the student himsdlf. They are dl aso necessaxily private things
which happened, but there are other such things, like understanding ideas, which are not fedings.
These and other necessary conditions are shown by aleft-facing bracket entered from the
relevant previous places in the network, after which possibilities branch out again, as shown
below.

Feelings
~topic-—persan— salf-
l:.lEu."el:{ private cognition
~commant — process ——
Ltate,

We then group feelings by further use of necessary conditions. 'Pleasure was one of the
fedings discussed previoudy, where it was distinguished (with others) as having an individud



character. Thisfeature is taken, from the ‘character' part of the network above, as an input
condition defining a group of fedings. Other groups of fedings have other things, such as
'interpersond’, as necessary prior features. In thisway, the network of fedings described before
isjoined to the genera network which describes the nature of clauses. The diagram below, seen
as a continuation of the one just before, shows how the clause saying that the student felt
pleasureisfitted in the system, together with some of the nearby festures.,
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The point of this seemingly cumbersome machinery isto provide away of looking later at
various aspects of the meaning of parts of stories. So, in the present instance, the student has an
individud feding of satisfaction within himsalf. Would such a feding arise often from work
done aone? Would it perhaps be the predominant kind of feding, no matter what the
circumstances? When will negative fedings of atherwise the same kind (being fed-up)arise, as
compared with, say, interpersona fedings like annoyance? These are the kind of questions we
wanted to look at, and the machinery was designed to keep track of the relevant information.

Congder next the clause (I UNDERSTOOD IDEAYS). It too is about the student. Because it
gopearsin acode as areason, thisis potentidly useful information, as one might ask how many
reasons have to do with the student himsalf, with the teacher, with the subject, and so on. The
comment isaso smilar in being a private process (understanding), but differs from expressons
of feding in being described by the option ‘cognition’ as opposed to ‘fedings.

The comment is therefore in this case stored in a network



containing such cognitive processes as thinking, learning, seeing connections, and concentrating.
Important parts of it are marked off by the festure 'interna regulatory’, having to do with trying
hard, going at his own pace, setting himsdlf gods, and so on. In this way something like trying to
undergtand is distinguished from smply understanding.

The same network handles things like (I GOT TIED IN KNOTYS) digtinguished from those
above by having the feature ‘coping' or 'not coping'. It is, of course, only because of the
circumgtantia detall in the interviews that it is possible to decide on such labels with any kind of
confidence.

Condder now avery different kind of clause: (TEACHER PRAISED ME). This must belong
to awhole collection of things which are about a teacher, and in which what is said is something
that visbly happened. The diagram below shows these input conditions, and four groupings into
different kinds of process, with examples of each. All are either something done by the teacher
interacting with the student (interpersond) or are something he did as himsdlf aone (individud).
Some but not al of both have aregulatory character; to do with influencing the student.

Examples
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These examples may be enough to show how the features which describe what aclauseis
about, what kind of thing it says, and what character it has, are brought together in various ways
to define agroup or duster of possbleitems dl having something in common.

Groups other than those above include ones in which the clause is about the student or the
teacher, but in which what is said describes some State of affairs ( being enthusiastic, for
example); and ones in which the clause is about some Situation or thing (an experiment, perhaps)
and what is said about it is again some state of affairs (that it was long, for instance).
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The network in the box on the previous page shows how the eight main networks describing
different kinds of clauses are connected to the network of generd features of clauses. (It isthe
combining connections shown here, and others like them, that make the system a network rather
than atree)

Asin the examples given before, the clause character features aso feed into the networks
describing clauses, helping to divide them into natural and convenient groups. For darity, their
detailed connections are not shown here, but are of the kind shown in the previous examples
(things fdlt by the student, and things done by the teecher). They are given in the networks in the
appendix, together with the contents of the various networks shown only in summary so far. The
examples of coded clauses on the right of the diagram are typica of the contents of these
networks.

To sum up, our way of andyzing the interviewsisto put the essence of what we think each
has to say into a standard coded form, rather like atelegram. The pieces of code have fixed
meanings, given to them by the features of the place in the network where they are located. The
network is such that these features combinein avariety of patterns, so that the potential
meanings of pieces of code are flexible, though fixed. The various festures alow usto look at
the coded stories from awhole variety of points of view.

The next chapter discusses the problems this gpproach led usinto, and thisis not the place to
expand upon them. At first Sght, the system looks complicated beyond belief. In fact, however,
we used it 0 asto keep things amplein a different sense. By using it, we can code soriesina
way which is dose to what they actudly say, so that it isfairly easy to agree on acoding. But
that means that each story will be acomplex configuration of meanings, and it isamodest part of
that which the network helps usto try to capture.

If the problem seems intangible and the solution complicated, it may help to remember that
everyone thinks in much the same way in dl the events of daily life. Thus when someone says,
'How are you?, he iswithout difficulty understood as asking a question, addressng someone
else, making a greeting, and starting off some kind of exchange. This and any other event has
sgnificance & awhole variety of levels. In trying to make sysemetic the different kinds of
sgnificance which could be atached to what sudents told usin interviews, we are doing no
more (indeed much less) than everybody does easly every day. Nothing less would begin to do
judtice to the richness and variety of what sudents had to say.



SUMMARY OF NETWORK NOTATION
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AUTHORS NOTE

The complete descriptive network, presented in abridged form in the appendix, and the coded
summaries of the stories, may be obtained from the authors on request.



4. Problemsof the study
4.1 STUDYING PEOPLE

Human beings, the reader will not need to be told, are complicated and contrary, so that any
study of their reactionsis likely to generate more problems than it resolves. The present study is
no exception.

One st of problems concerns the vaidity of the interviews. Will sudentstell a stranger
anything worth knowing? Worse, will they not Smply take the chance to offload alot of
grumbles about others, when they should blame themsdaves? Also, surdly interviewers must have
varied anongs themsaves in tone and style, each getting rather different things from those they
spoke to?

A second set of problems concerns the extraction of information from transcribed interviews.
Do the words on the page accuratdly reflect the meaning? Does the sudent really mean
everything he says - sometimes, does what he says mean anything much at dl? Reading a
meaning into whet is said isinescgpable, but how fair is the reading? What information is to be
kept, and what discarded? How far will different people agree on what they get out of an
interview transcript?

Behind these questions lies the larger question of what, if anything, is the picture derived
from asking students about specia times when learning was good or bad, a picture of ? Isit a
baanced picture of normd life, highlighted in detall, or isit an assembly of odd and
unrepresentative moments?

Coming down to more detailed issues, there are many problems of handling the interview
material. What criteria can there be for accepting or rejecting stories? Does regjection unbalance
the sample? In codifying information from stories, how far can the termsin which the codifying
is done be regarded as deriving from the materid itself, and how far must it be regarded as
having been imposed on it from outsde? Who decides what goesinto the andlys's, ant} why?



Then, when materid is safely codified, what agpects of it can be quantified? What does one
choose to count? Are the things counted sufficiently aike to be counted? Are the numbers of
things recorded more a product of the anayst's interest and attention than a product of the
method itself? In any case, how far isit worth trying to quantify? Of some things, which happen
often, it may be very vauable to know how often. There are dso things which some think to
happen often, and it may be useful to know if they do not. But there are some things about which
the most important thing to know is that they can sometimes happen - that they are possible if not
probable.

Laglly, how isdl thisto be interpreted? Here any such study isinevitably on ahiding to
nothing. If the reader's own experience agrees with a concluson, he will often fed that we went
to much trouble to say the obvious. If not, he may suspect the conclusion to be wrong, perhaps
with reason.

These are the issues we have tried to confront in this chapter. We aso describe here the steps
we took to minimize some of the dangers, checking the andysisin various ways. First, however,
we discuss the problems of the interview materid.

4.2  VALIDITY OF THE INTERVIEWS

At the outset, we shared the doubt as to whether the interviews would produce anything worth
having; anything more than moans about the inevitable problems of studying science or
expressions of pleasure about its obvious rewards.

Here we had the advantage both of working in a project conssting of university physics
teachers, and of being able to use such people asinterviewers. Before embarking on the main
study, we showed the raw materid from the forty pilot interviews (see 1.2) to about twenty
people involved in the project, to decide whether it was worth going on. Their strong feding was
that it was, because they fdt that the materid offered useful and striking ingghts to them
persondly. They did not fed that the interviews had produced spurious and unred data; rather,
the transcripts struck them as red and telling. Only because thisfeding existed did the study
continue, as apart of the project, consuming resources that could have gone e sawhere.

Smilarly, it is worth recording that the physicigs who did the interviewing dl agreed that
they were hearing valuable and nort-trivia things from students.



None of thisisto claim that the interview gpproach has no defects it has many. The
aternatives, however, seemed to us to be worse for our purpose. To have congtructed a
questionnaire, for example, would have pre-empted what to ask, would dmost certainly have
secured less serious involvement than face to face talk, and would have made it impossible to
explore the meaning to students of our questions and their answers. In an area so well mined with
subtleties and confusions, that gpproach seemed to us even less valid.

Obvioudy, however, both in the interview itself and in later andyss of it, it was open to the
studentsto pull the wool over our eyes. Indeed,’ those with experience of talking to sudents will
know how often this happens, and will doubt our ahility to detect nonsense when we were told it.

It was for just this reason that the interview, as described in chapter 2, had the probing style it
did. Theinterviewers did not accept everything at face value, but instead tested statements by
returning to them and asking about them in severd ways. Equdly, in reading transcripts, we
were dert for inconsstencies and contradictions. Because the interview was about concrete
events, we could ask whether it was reasonable for a feding described as arising out of events
actudly to do so0. Because the interview took half an hour or o, it was quite difficult for a
student who wanted to spin ayarn - and some did - to maintain it without betraying the fact in
the detail of the sory.

This does not mean, of course, that we were never deceived, but only that we were less often
deceived than we might have been. Nor doesit mean that students always spoke of what really
mattered mogt to them. There are very naturd restraints on what anyone will tell astranger, and
equaly natura tendencies to talk about what one hopes will please the questioner, or will put one
in afavorable light. Here it was particularly important that the interview was designed to put the
student at ease as much as possible, and that the interviewer learnt not to react other thanina
pleasantly neutrd style to anything that was said. Despite dl these very red resarvations, the
interviewers were al impressed by the seriousness of sudents attitudes to the discussion, and
were often taken aback by the intimacy of what they were told. It is not every day, for example,
that one istold about the effect on work of having a pregnant girl friend at home whom one does
not want to marry.

Findly, the restriction of the sample to the mainstream of students, excluding those with
problems so bad that they were certain to fail, or whose abilities were such thet their fina



performance would predictably be very good indeed, contrived that some of the difficulties
mentioned above were reduced. Unlike those whose job it isto talk to students who arein trouble
S0 as to counsdl them, we were not so often faced with what smelt of hard-luck stories or specia
pleading, because the Situations under discussion and the reationship of interviewer to sudent
gave less causefor it.

4.3  CONSISTENCY OF THE INTERVIEWS

Thereis no question but that the qudity of the interviews was varigble. The best interviewers
were sometimestired, and some were generdly better than others. Faultsincluded letting
sudents ramble on without getting enough darification; being impatient and moving on before
alowing the student to get round to saying something difficult; and pursuing every detall beyond
the point where it would be reasonable to think that there could be much more to say.

On the pogitive sSide, however, the interview was smple to learn so that dl the interviewers
were able to keep to the same format. Omissions of important parts of it wererare. Its genera
robustness is confirmed by the fact that only asmall proportion of the storiestold had to be
regjected on grounds of lack of clarity or completeness (see section 4.4).

The method of andlyzing the stories, of turning each into a coded summary of what it had to
say, hasthe result that interviews which are less good, ether in lack of clear detall or in amass
of repetition, tend to have briefer codes containing fewer items, and so have lessweight in the
fina data. The main danger here is encoding too much in those interviews which go on a length,
but here the use of network features affords some protection, since we did not encode over and
over again details of stories which were mere variations on atheme having the same overal
network: description. Thereis no way of estimating whether good and less good interviews were
given the proper weight, but we did make every effort to ensure that the weighting was in the
right direction.

That the interviewers differed in persondity and style, and so very probably got different
things out of students, can be seen as a strength or as aweakness. It has the virtue that the variety
of issues emphasized iswider, and that there isless of the preddictions of one interviewer
reflected in the results. It has the defect of adding a further uncontrolled source of variation to the
data. Here we fdt that the best



gpproach was a compromise. The experienced interviewer who had designed the interview and
trained the others normaly went on each vist, with one other interviewer, sat in on thefirs few
conducted by the other, and herself conducted about haf the interviews at each place. This gave
us some congstency and some variety.

It was, of course, of particular importance to us that the interviews be conducted in part by,
and be influenced in their form by, people with university teaching experience in science. They
brought to the study a hedlthy skepticism and practicdlity.

44  PROBLEMSOF SELECTING STORIES

As explained in the previous chapter, a story was accepted and coded if it was quite clear what it
was about, what the student had felt, and there were clear reasons for the feding.

We began by dividing each interview into potential stories, smply by looking to see what
different things were talked about. Usudly this was smple, except in those cases where the
student changed the subject suddenly or returned to one later. Thisyielded 307 potentia stories
from the 115 interviews.

Mogt passed the above tests and were coded. Some, however, were regected or put on one
Sde, as shown below.

'‘Good' events; clear feelings and reasons 129
'‘Bad' events; clear feelings and reasons 142
Total 'good' and 'bad' stories coded 271
Conflicting feelings, but clear, so coded 14
Total of stories coded 285
'‘Good' stories, but unclear details
'‘Bad' stories, but unclear details
Vague mixture of 'good' and 'bad'
Stories about nortscience subjects
Conflicting feglings, but unclear
Total of stories not coded 22
Total potential stories 307

W ww oo

We set on one Sde the 14 gories involving conflicting fedings, and based the main andyss
on the 271 stories about



decisvey 'good' or 'bad' events. Despite their interest, the conflictual stories were, we felt, too
few in number and too diverse for andysis. With the 22 rejected stories, there are 36, or 12%, of
those identified in the transcripts which were not used for the main results of the book.

The overdl rate of 2.7 stories per student (and the final rate of 2.35) did not solely arise from
the invitation, mentioned in chapter 2, to tell an optiond third story. Because we wanted each
coded story to be about some one definite Situation, it was sometimes necessary to divide what
was for the sudent one set of eventsin more than one context, into two stories. So, for example,
astory about a difficult lecture course and how agood dedl of work alone had produced a very
different reaction to the same topic, might be divided like this, though we of course kept a record
of the connection. In addition, one or two students had severd storiesto tell, and we accepted
and coded them if we thought they al had substance, though in such cases we were more than
usudly skepticd.

The combination of the regjection of some stories and the divison of othersled to the
following distribution of numbers of students producing stories which were taken and coded:

Number of Firs Second Fnd Tota

dtories year y ear year
1 0 2 3 5
2 21 22 17 60
3 10 14 17 41
4 3 3 2 8
5 0 0 | 1

Total number of students 115
Total number of stories 285

With 85% of coded stories coming from students who told two or three, it seems unlikely
that the garrulous ones will have had any very marked effect on the results.

The process of selecting and rejecting stories did not introduce any marked bias between the
various universties, with the number of stories coded ending up more or lessin proportion to the
number of studentsinterviewed at each. Happily, the two departments (F and G, see section 1.2)
in which the sample between the years was unbaanced did not produce any students who told
more than three stories which were coded.



45  DIFFERENT EMPHASISON THE YEARS

Because we invited students in roughly equa numbers from each year to talk about eventsin any
year they chosg, it was certain that stories about the first year would outnumber those about
others, and that stories about the second year would outnumber those about the third. The exact
outcome, which was not the same for 'good' and 'bad’ stories, can be found in the next chapter.

At the same time, the design ensured that the views of students in each year would be equaly
represented, and made it possible to look into whether views about ayear might shift in
retrogpect. We could look, for instance, at whether first year fedings of insecurity were not so
often recaled in the third year, or a changing views of hard tail.

On balance, we fed that the choice we made was reasonable, but it does have the
consequence that data on the third year is alittle scarce, so thet inferences about that year are less
secure and less complete than they might be.

46  PROBLEMS OF CHECKING CODES

Since the summaries of the storiesin the interviews, in coded and standardized form, are what is
taken for further andysis, it isimportant that they are asvaid and rdliable as possible. It isin
producing them that decisons and interpretations are made, which necessarily have a subjective
element.

The fact that the coded versions of the stories were complex made the problem a once harder
and smpler. It was harder because it was difficult, perhgps impossible, to quantify the degree of
agreement between different coders. It was easier because most disagreements were minor,
leaving the main structure of the story unchanged. Typicaly, coders would agree about dl but
one or two lines out of ten or so when working independently. Perhgps more important, they
could easily make minor adjustments to which both could agree.

The network features described in the previous chapter played an important part in making it
easy to come to an agreement about codes. There could easily be disagreement about just which
termsto select for a piece of code, but very often it turned out that the different terms had the
same set of descriptive features attached to them, so that the difference had no effect when
features of stories were later compared.



Some examples may illugtrate the point. In the code for the first sample story in chapter 1
(1.4.1) given in chapter 3 (3.2), one code term for one of the fedings is 'pleased-with-mysalf'.
Another coder might have picked the term "proud', with equa judtification. Both terms, however,
are to be found together amongst other fedings dl to do with positive fedings about oneself, so
that analysis can continue with whet the different choices have in common.

In the same case, different coders might represent the fact that the student thought she had
donealot of work, in different ways, but the codes they would choose would normaly havein
common al the essential features: that it was something done by the student; that it was done
individualy; and that it had seemed large in amount.

Where there were important differences, the network festures made it easier to discuss and
resolve them. So, for example in this story, one coder might have picked up the praise given by
the teacher, and another the way the student thought she had done well, both to represent the
same aspect of the story. The difference between them, at the level of network features, is that
thefirgt has picked on a positive inter- persond aspect, and one to do with influencing behavior,
while the second has noted the student's fedling of success. In the present instance, the coders
might agree that both are right, and include both, asin fact they are. If they did not, one might
ask the other to point to the evidence in the interview for the importance of how the teacher
reacted, or for the redity of the fedling of success.

We carried out afairly extensve checking process of thiskind.

Hdlf the transcripts were checked againgt the recordings by interviewers, to test their
accuracy and to seeif the written record distorted meaning by not taking account of intonation.
Reatively few problems turned up, so for the remainder we went back to the tapes only when the
interpretation seemed doubtful.

Inthe initia phase of coding, when the networks of items to be used in writing codes were
being built up, two coders worked together on a sample of 80 stories, developing the scheme and
writing tentative codes. The coding items and the networks of features produced in-thisway
proved sufficiently stable and complete to be usable in coding the rest of the stories, with new
items needed for the rest finding acceptable places in the system without any need to reorganize
it.



One of usthen coded dl of the stories, recoding the previous 80. During this process checks
were made on every story which presented difficulties, and aso on a sample of those which did
not, by one or two other people, as shown below.

Number  Number Total
accepted  rejected

Problematic stories checked:
dubious stories 17 18 35
doubt about part 17 2 19
interpretation 438 2 50
Sample check:
by one other coder 19 (15%) 19
by two other coders 23 23
Totd checked 124 (43%) 22 (8%) 146

In the whole checking, 50% of codes were |eft unchanged. 40%. had minor changes, adding,
omitting, or dtering up to two lines of code. 10% suffered mgor changes, though even here the
main outline of the code was normaly unchanged.

4.7 PROBLEMSOF DEVELOPING AND USING NETWORKS

Thisis not the place for an account of the dow process. of developing the system of analysis
itself, borrowing and adapting ideas from others and making up some of our own. It isimportant,
however, to indicate how the descriptive features used later in the book in analyzing results were
arived a, because the vaue and sgnificance of the andysis depends a good ded on them.

The main question is whether these descriptive features arose naturdly from the interview
materid, or were imposed arbitrarily onit. How far are they naturd descriptions of what students
think, and how far are they what we think about what they think ?

Put in this sharp way, the question has no Ssmple answer, except to say that everything isa
reading of the data and not a carbon copy of it. But we did not approach the analysis of
interviews with any fixed ideas about what we would find, or of what to look for. Indeed,
typicaly aset of descriptive



features would go through ten or so preiminary versons before reaching afind form. Changes
would be forced upon them because something of obvious importance in some story smply had
no place, or was badly distorted by being assgned the only available description.

The test was dway's the same: did the available code items and the description the network
gave them catch what seemed to be important about what students were saying?

Quite alot was straightforward. The world of the stories was peopled by dl the obvious
people and events: the student himself, other sudents, the teacher, and lectures, practica work,
revison, and so on.

What was said about them was not so easy to classify. Here we had sometimesto arrive at
digtinctions which reflected our own concerns, rather than anything said directly by students.
So, for example, after some time we saw that we could usefully labd al such things as wanting
to work hard, trying hard, deciding for onesdlf, or choosing what to do, with afeature indicating
that they al shared the property of a private decison by internal rules or standards, as opposed to
being imposed by outsde authority or just happening.

Isthis an imposition on the data? In one sense, yes, Snce it brings together different things
sad by different sudents under a banner they might not themselves have chosen. In another
sense, no, because our reading of the stories was that these things had al been important to
gudents. in much the same way; that they did pick out for special mention those times when they
were self-governing. Equdly, they spoke (aswe saw it) very differently and equaly consstently
of events where others made, or tried to make, them do things.

Isit aworthwhile imposition? We thought it was, because of its likely relevance to
understanding students reactions.

Another example might be the description of things said of teachers. The variety was large:
that they were clear, helpful, went dowly or quickly, were nice, amusing, or interesting, seemed
interested in one or enthusiastic about the subject, and so on. In the end, one distinction we drew
was between things reflecting on the teacher himsdlf, as a person, and things just about his
actions. At the same time, we had to divide both into things having to do with persond
interaction (like being kind) and things without that ingredient (like being knowledgesble).

Clearly the vaue of some such distinctions could be



chdlenged. It is not obvious that things to do with the teacher as a person are importantly
different, so far as students reactions are concerned, from those to do with his actions. Nor isthe
digtinction easy to maintain: where is being clear to be put? At the same time, it is common to

talk of the importance of the teacher's persondity, so we thought it right to make the networks
able to record what might be traces of the effects of such afactor if it was indeed important.

All of this means that the main network features have the status of hypotheses about aspects
of learning science which may turn out to matter. They are our hypotheses, not ones proposed by
sudentsin the interviews. But they are those aspects which we found we needed to give a
satisfying account of al the interviews, and they do not include aspects not needed for this
purpose. We did not, for instance, find that we needed features describing students home
backgrounds, sgnificant though those might be, because there were no important parts of any
story describing how home background had been a. mgjor factor. (It was mentioned, of course,
but not in away needing adetailed set of digtinctive features to differentiate one background
from another. )

Inevitably, we may have missed important feetures, or have chosen bad ones. Wetried to
avoid this as far as we could by asking, of the code and its descriptionin terms of network
featuresfor every gory, if they gave asatisfying, complete, faithful, and defensible account of
what was in the interview.

The extent to which different features could reliably be extracted and used in thisway is
limited by two things: the depth of detail in the interviews made our own &bility to make and
maintain discriminaions. Thefirgt ismainly a product of the length and circumstances of the
interview, which made it certain that most issues would be everyday ones, and not deep matters
of persondlity, past history, and so on. Thiswe do not regret: it seemsto us useful to have an
account of students reactions in everyday, even though arguably superficid, terms.

The second is inevitable: no description, no set of features, can be better than the perceptions
of itsauthors. It determines the point a which liner and finer digtinctions were cut off. If we
found that we could not agree reliably on whether apart of an interview should be described in
oneway or in another, that distinction had to be abandoned and a coarser one found. If we found
that an exigting grouping contained items we could and wanted to differentiate, suitable liner
distinctions were added.

In this sense, the reliability of the descriptive features was



to some degree assured. We used only those that we could use. They were dso those that we
needed to use; those that the interview data seemed to us to demand. By staying close to the
interviews, we tried to avoid reading too much into them, while getting out of them as much as
we could mutualy agree upon.

48 WHAT DO THE RESULTS MEAN?

What kind of information can such a study yield, and in what way ought it to be taken, even be
acted upon?

One part of that judgement isto decide whether sories of incidents which were more or less
critical, together offer any useful picture of the forces operating at most times. Such adecisonis
probably better made in the light of the sample materia from interviews included in the book,
than it is from argument. To the extent that they ring true astypica in some way, isthere acase
for regarding the results as potentidly illuminating in any generd sense.

This however leaves open the question whether the method taps dl, or even any, of the redl
issues. One can dways argue that something deeper or more generd lies behind the surface. One
can dso argue that the surface does not reflect what redly matters at dl; that |aziness of students
is a better explanation than any derived from their own accounts of times when they did no work,
for ingtance.

A way of evading these questionsis smply to say that these are what you get when you ask
students the questions we asked. That is at least true, but only by definition. It may ill bea
position worth taking, because the way students think about their experiences, even - or
epecidly - when it iswrong-headed, is what anyone who wants to influence them has to take
into account. The effect of telling them that they should review lecture notes will depend on
whether they think that to be very hard, or unusud, or a consequence of poor lecturing, not on
the view the teacher takes of the maiter.

At the sametimeit is an evason. To continue to act on the belief that most sudents are there
for the degree, caring little whether they understand or not as long as they can knock out answers
to standard questions, if there is solid evidence that many have a passion to understand, is not
reasonable. It is not possible to teach without having some opinions about what students are like,
and what they have to say about the matter ought to influence those opinions to some extent.



5. 'Good' and 'bad' stories

51 KINDSOF STORIES; KINDS OF STUDENTS

This chapter takes an overdl ook at the 271 'good' and 'bad’ stories, and how they divide
amongst different years, subject areas, and types of student. The raw data obtained by counting
goriesis given in tables at the end of the chapter, from which selected aspects have been picked
out for display within the chapter.

Each story was dlassified as being about one of the following areas (using features employed
for coding the firgt line of a coded story, beginning 'Story concerns... '):

Lectures: stories about alecture, or about a lecture course.

Tutorids: stories about tutorid teaching, examples classes, or any smdl group work (except
in alaboratory).

L aboratories. stories about any laboratory work except project work.
Projects. stories about any laboratory project, in any year and of any length.

Individud work: gtories about essay writing, problem solving, private study, or revison for
examinations.

Other: stories about examinations, systems of options, work outside universty, etc.

Stories were a0 classified according to the year of the student, and the year the story was
about. The small number of fourth year students were placed with third years, dl asfina year
sudents. This gives Sx groups.

Firg year sudents talking about the first year.

Second year students talking about’ the first year.

Find year sudents talking about the first year.

Second year students talking about the second year.



Find year students talking about the second year.
Fina year sudents talking about the find yeer.

These can be collected into stories about each year, and stories told by students in each year,
asrequired.

Table 5.1 at the end of the chapter shows numbers of stories by subject areaand by years,
using the above divisions. Table 5.3 shows how 'good' and 'bad’ storiestold by studentsin each
year divided amongst the years they concerned.

Using estimates of degree performance from both teachers and students, we divided students
into three roughly equa groups according to ability: 'stronger’, weaker', and 'medium’ (the last
induding four for whom the estimates differed very markedly). Table 5.2 shows the breakdown
by ability within years. The moderate weighting towards stronger studentsin the second year and
weeker sudentsin the find year needs to be borne in mind in interpreting the results. The basis
of the divison is given with table 5.2.

Clearly the design of the study, which ensures that there will be roughly equal numbers of
‘good’ and 'bad’ stories both overal, and from students in each year, makes it impossible from the
datato form any estimate of the relative 'goodness or 'badness of students overall experience,
ather asawhole or asreflected in Sories from those in any one year.

However, because they could choose to tak about any year, and about any subject, it is
possible to ask whether there are trends towards greater numbers of stories, or a disproportion of
'good’ and 'bad’ stories, about any area or about any year.

Students were dso free to tell storiesin any order, so that one can seeif first, second, or later

dories divide equaly or not amongst areas or years they concern, or between ‘good' and 'bad'
gtories. The relevant datais given in tables 5.6 and 5.7.

Findly, sudents were free to tak about any topic, inspiring or depressing, easy or difficult.
Section 5.8 discusses mertions of topicsin stories about |ectures, looking for any pattern.

52  WHAT AREASWERE IMPORTANT?

A glance at table 5. | shows that stories about lectures were by far the most frequent, being
nearly half of dl stories, and that they divided about three to two in favor of 'bad’ stories.
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Laboratory work, or laboratory work taken together with projects, came next in order of
frequency, followed by individua work and tutorids in thet order.

Whether the rlative frequency of stories about different areas is as one would expect
depends upon what one would expect. The preponderance of lecture toriesis not surprising for
physics students, but is perhaps large out of proportion to the importance given to lectures by
gaff. If, dmogt half of the time when students are asked about learning they think of lectures,
oneis not atogether pleased.

The diagram above shows the percentages of gories, divided into 'good and ,bad, for the
various aress.

The low percentage of stories about tutoridsis quite striking. 1t must disappoint those who
see the tutorid as an important occasion on which teacher and student are in close persona
contact doing valuable work which cannot be donein any other way. It perhgpsindicates a
certain redlism amongst sudents: tutorials occupy perhaps an hour or two aweek, and are seen



as having importance in proportion.

Laboratory work accounts for just less than asixth of dl stories, or, adding in projects, for
amogt aquarter. It is hard to decide whether the two together should seem hdf asimportant to
students as lectures (as indicated by frequency of stories). Smilarly, that work done aone should
not come last will please those who darkly suspected that students never do such work, but not
please so much those who regard it as the main time when things are redlly learned.

Theseinitid reflections cannot be taken very far. It cannot be assumed without question that
areas were made the subjects of stories in proportion to their importance or Sgnificance to
students. The main hint is one that, to physics sudents, learning means lectures more than
anything dse, and that it does not very much mean talking to a tutor.

Before turning to more detailed analyses in pursuit of these ideas, we can dso look at the
proportions of 'good' and 'bad’ stories.

Nothing should be made of the overall excess of 'bad' stories over ‘good' (142 to 129; 52% to
48%). It is not Setidticaly sgnificant, and if thereis any effect, it probably arises from the way
stories were subdivided for andyss. It does not indicate that optiona |ater stories were mainly
'bad’ (seetable 5.6).

Perhaps the most notable feature of the dataiin the previous diagram is the difference
between, on the one hand lectures, laboratories, tutorias, and other stories dl with much the
same excess of 'bad’ stories over ‘good' ones, and on the other hand, individua work and projects
which both have an excess of ‘good’ over 'bad'.

In other words, it is those areas where students are doing things for themselves thet are most
productive of 'good' stories, and those where things are being thrown at them that they more
often report as 'bad'. Laboratory work, which one might have hoped to find belonging to the first
pattern rather than to the second, does not seem to do so. Within the two patterns, the relative
fractions of 'good' and 'bad’ stories look to be fairly constant,

Looking at how proportions of ‘good’ and 'bad’ Stories vary from year to year shows a shift in
favor of 'good' ones with time. About the first year as awhole, nearly two thirds of the sories are
'bad'; about the third year, more than two thirds are 'good', as may be seen from the totals at the
foot of table



5.1, and from the diagram below derived from them.
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The larger number of stories about the firgt year than about any other, and the smdler
number of final year stories than second year stories arises because students were free to talk
about any year. The next section looks at how differing memories of ‘good' and 'bad’ events have

affected the numbers of stories told about each year.

On ingpection of the above diagram, though, it appears that consstently earlier years are
associated with more 'bad’ events, and that, looking back, studentsin later years do not (as might
have been hoped) take amore forgiving or less jaundiced view of those earlier years - rather the

reverse.
Any such comparisons are of course rdative. If one year, or one group of areas of work, is

favored another will be disfavored in the data, since 'good' and 'bad' stories must total roughly
equa numbers. Thusthefirs year might show up poorly ether because it isinherently full of

experiences



remembered as bad, or because the final year is seen as a very good experience, or both.

The grading with time is not automatic. The second year could have, but does not appear to
have, shown up as ardative peak or trough. Those who suspect there to be a'second year
depression’, as some do, can find no direct support for it here.

The preliminary reflections and interpretations offered here are only tentative guiddines for
further analyds, not firm conclusions. The crude data needs much more critica examination
before there is evidence that the differences suggested in fact exist, and are not likely to have
arisen by chance.

Even should they exist, some such differences may have arisen from other factors, such asa
preponderance of weaker or stronger students telling stories of one kind, whether biased towards
‘good' or 'bad', towards one area such as lectures, or towards one time, such asthe first year.

There will also beinteractions. Isthe shift towards 'good’ stories with time produced by the
extra stories about project work (itself seen mainly as ‘good’) to be expected in later years where
projects are often concentrated, or does that not explain the whole shift?

These and other such questions occupy the following sections of the chapter. After that, later
chapters take up what are in many ways more important matters, asking not so much whether
one areaof study or year seems 'better’ than another, but why. For that purpose, the reactions of
students and the reasons they give for them become important.

5.3 DIFFERENCESIN MEMORY

Do students remember more or less from previous years than from the current year? Is the
memory different for 'good' and 'bad’ events? How have such differences affected the numbers of
stories of different typestold by students?

Table 5.2 shows that, while 'bad' stories divide roughly equaly between the available
previous years and the current year aswell for both second and find year students, 'good' stories
are systematicdly less frequent from any earlier year. The diagram on the next page shows the
sze of the effect, and how it has affected the composition of stories told about each



y ear.

In generd terms, the consequence is that twice as many 'good’ stories about the first year are
from first year students than from others, while 'bad’ stories about that year come equally from
first year students and others. In the second year the effect is again there, with more than twice as
many stories being from second year students (as opposed to fina year ones) in the case of 'good
stories, and less than twice as many for 'bad’ ones.
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It isnot clear just what memory effects to expect on purdly psychologica grounds. Some
would argue that the effect is that people tend to remember bad events in some circumstantial
detall, while good events tend to become surrounded in arather genera halo of good fedings.
(The misery of losing one's pocket money is recaled; the details of agood holiday are often
blurred though the feding remains strong.) Good events are not forgotten, but are remembered
differently, so that an interview method of asking specificdly for details of concrete events could
produce a bias towards greater numbers of bad events from the past.

Only if one could edimate the sze of any purdy memory effect would it be possble to use
the data to describe the



relative 'goodness or 'badness of various years, as seen through numbers of dtories told. Later,
however, we shdl be able to look at feelings and reasons for them, for various years. Even so,
the amount of forgetting to be explaned away if one wants to maintain that the years do not
differ is quite substantid. The number of ‘good stories about any year is never less than twice as
many as those told by the same group about the previous year, and rises to three times. There is
no evidence of any forgetting of 'bad’ stories. Differences between 'good and 'bad’ in this respect
are highly ggnificant, with chi-square for the null hypothesis of no association between the three
years and the two types of story being 13.4, significant at nearly the .001 leve.

In our view, the data at this generd level can best be interpreted as being quite incongstent
with any view that sudents overdl experience of learning physcs a universty worsens as the
years progress, and as lending some support to aview that it may improve. It is not consstent,
we think, with any view that students change their minds as time goes by so asto look more
favorably on the past than they did at thetime,

Further, whatever one thinks about the actud qudity of the experiences at different times, it
is difficult to escape the condusion that, so far as recollections are concerned, things seem to
students to be better now than they were last year, when they think about the matter a dl. Thisin
itself must be a part of the redlity, for them, of the way they fed about work at any onetime.

Some traces of the things discussed so far can be seen a work in the following extracts from
interviews, which may aso serve to enliven what must otherwise be an abstract argument. The
fird, from athird year Sudent, illustrates the importance of immediacy so far as good events are
concerned:

'...the project this year isright on top of me at the moment, but is something | have
enjoyed alot...It has been sx month's fairly constant work and a greet ded of

satisfaction, pleasure, and gaining knowledge - knowledge of things you needn't
necessarily have to know for the project, but interest was generated and it carried on from
there. It took us right out of the doctrine environment, and down to the workshop where
thereare alot of very interesting people you hear about and don't come across... There
was the chalenge of getting it done, getting equipment, talking to people and trying to

get things off them. And | got the impression people cared about what we were doing...
one bloke in the Biology Department



(heard about it) and said, "Oh, that's good - 1'd love to see that", and he came round to see
it...Y ou felt useful; you felt you were contributing something. If you are a sudent usualy
you work for yoursdlf - you want a good degree and that isit - but if you go around
thinking thet the whole time it is not much fun. If you get away from that so thework is
carrying on with its own momentum and you are having to push yoursdlf, that's better, |
think. '

The same student then looked back a year or two, remembering a lecture course which
contrasted in several ways with what he had just said.

"...he hasn't got any presence, and everybody didn't want to go because we couldn't
understand aword he was saying...his brain was working on a plane so different from
ours. (How did you fed?) Wdll, you have got to concentrate - sit down and write dl the
notes out. Now, if he is not making any sense, you don't follow the pattern of the lecture,
S0 you go from taking an interest and writing down what you think he said, to taking no
interest and writing down what is on the board without gpplying any critical sensetoit.
After about five minutes of this your eyelids begin to close, and you just become like an
automaton. Y ou fed there are so many things you could be doing more profitably than
gtting in here wasting your time. And you fed angry, because if the .lectures are bad it's
not our fault, it's the department's fault. Heis a very nice man actudly -you couldn't
didike him, but you could think, what the hell are they playing a?

Both soriesilludrate the point of the ditinction, visblein the data, between working for
onesdf and having work put over & one. A story from another third year student suggests why it
may be reasonable to put private study and revisng for exams together with projects as sharing
this feeture. Again, his story is about recent events.

"... when everything was coming together, and al the courses were beginning to join
up...The more they came together the more | learned and understood. It usualy happens
3fter thefirg time I've read through al my notes. And from then on, learningisa
pleasure, because every new fact | read | can say, "Oh yes, | remember that from there"
and things begin to dot into places, which heps my understanding. | can fed that now
I'm aphyscig, that | know what I'm talking about.



Someone can ask me a question about physics and | can give them an answer...It'slike
you've dug a garden and dug up all the weeds and planted dl the seeds - and one day you
come round and they're dl blooming. That'swhat it fedslike - watching those flowers
come up from nothing. Knowing that you've put in the work...that what you've been

doing has had a potential and it's now being redlized. It gives me confidence to continue.

| fed that the work has been worthwhile, and that makes me work harder then - it pushes
me on more and more because | know that I'm not wasting my time. It's an interest -it
redly develops.'

To conclude these examples, one from a second year student about first year laboratory work

suggests some reasons which may sometimes lie behind its not being seen very differently from
lectures and other teaching.

5.4

"The experiments cover avast range of things...you quite often end up doing the
experiment before you do the lecture course, o you're beating your way through this
thing not understanding the dightest little bit of what you're doing... You fdt it was
something you had to do, and had to keep having to keep at it dl the time. ...(the script)
tells you virtualy exactly what you should do - it's just a case of following
ingructions...you're working virtualy completely in the dark...you've got no fed for the
experiment and why it did what it did... You're just doing exactly whet you're told just to
get aset of results - to get the practical done - and nothing ese.

SIGNIFICANT VARIATIONS IN NUMBERS OF STORIES

Some of the variations in numbers of stories, 'good' and 'bad’ or in totd, looked at in section 5.2
could well have arisen by chance. Evidence that this is unlikely would make one take them more
serioudy.

Table 5.4 at the end of the chapter is derived from table 5.1. It shows where the proportions

of 'good' and 'bad’ storiesin the various categories of table 5.1 depart markedly from the overdl
proportions.

It assumes that one may expect the overal ratio (129/142) of 'good' to 'bad’ stories to obtain

in each part of the table, unless there is good reason for a departure. So, for example,



thefirg entry in table 5.1 shows 35 stories about lectures told by first year students, 15 ‘good'
and 20 'bad'. Had the 35 stories divided in the ratio 129/142 there would have been 16.7 ‘good’
stories and 18.3 'bad’ ones.

There are fewer 'good' stories than expected if first year lecture stories follow the genera
pattern, and correspondingly more 'bad’ stories. A measure of the tendency towards ether isthe
number of stories which would have to swing from ‘good' to 'bad' to give the expected
proportions. Here the valueis-1.7, the sign indicating the tendency for storiesto be 'bad’. To
compare swingsiit is convenient to express them as percentages of ories: in thisingtance, as 5%
of the 35 soriestold. Table 5.4 shows such swingsfor dl cdlsin table 5.1 having more than ten
stories.

Is such a swing datidicdly sgnificant? Cdculaing the datidic chi-square from the observed
and 'expected’ frequencies:

5 {fops-foxp) ffexp = 1.72/16.7 + 1.72/18.3= 0.3

which iswell below the vaue 3.8 a which chi-square is Sgnificart at the .05 level (for one
degree of freedom). Cases where the swing is significant at the .05 leve or better are underlined
in table 5.4, and shown hatched in the diagram below.
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The diagram on the previous page shows the overdl swingsfor the different areas (all years)
and for the different years (al arees).

By themsdlves, the swings againgt lectures, tutorids, |aboratories, and other stories are none
of them gignificant. Taken together, however, there is an average swing of -9% which is
dgnificant at the .05 leve.

Ancther way of saying the same thing is that the divison of storiesinto projects and
individud learning on the one hand, and lectures, tutorids, laboratories, and the others on the
other hand, gives stories which can not be regarded as coming from one uniform set with the
same proportion of ‘good' and 'bad' stories.

Within the two groups the variations are not Sgnificant, so it is best to regard them as
behaving smilarly.

Dividing stories by years, the first year sories are Sgnificantly ‘bad’ and the third, or the
second or third taken together, are Sgnificantly 'good'. The second year is not Sgnificantly
different from the average taken on its own.

The detall of table 5.4 shows that care needs to be taken in interpreting some of these
differences.

The swing againg first year stories as awhole is dominated by the large swing of find year
stories about the first year (-30%). Thisitsdf largely arises from adisproportion of 'bad’ stories
about lectures by these students. And it must be recaled that find year students produced many
more 'bad’ than ‘good’ stories about the first year; an effect probably owing something to
differencesin memory. It must be remembered, however, that stories about the first year
represent nearly haf the totd number, so dominating the averages and making it difficult to
detect any sgnificant swing.

Smilarly, the swing in favor of thefind year is dominated by the 'good’ stories about
projectsin that year, where they are to be expected.

The swing in favor of projects and individua work is not, however, produced entirely by
project sories. Individua work shows a positive swing by itself, and one to which stories about
al years contribute.

In view of the fact that lectures, laboratories, tutorids, and other sories behave differently
from project and individua work



dories, it is clear that evidence about swings for any one year taking stories as a whole will tend
to be reduced because of the opposite tendency in the two groups of kinds of story. Useful partid
evidence about the differences between years could thus come from looking a the numbers of
stories year by year in the two groups separately.

The result, for lectures, tutorias, laboratories, and others alone is shown in the diagram
below. Thereisachange from aswing of -7% againg the first year as awhole to swings of
7vIC and 14% in favor of the second and find years respectively. The variation with timeis
gatisticaly sgnificant, by atest of the null hypothessthat dl these Sories divide into "good' and
'bed’ in the ratio 81/127, this being the way dl the 208 stories in this group split.
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We think it can be concluded that, at least in our sample of students, there was a shift of
feding, other than any due to project work or to more opportunity to work aone, which made
work in lectures, laboratories, and tutorias seem rather better in the find year than in the fird.

The pattern over the years of numbers of fedlings about projects and individua work ismuch
more congtant, with ‘good’ stories consistently outnumbering 'bad’ ones by three to one. Thereis
adight and not datigticdly sgnificant shift from asmdler ratio in stories about the first year to a
larger ratio for later years.



55 VARIATIONSIN RELATIVE IMPORTANCE

In section 5.2 we attempted to suggest some judgements about the relative importance overal of
various areas, such as lectures and |aboratories, on the basis of the total numbers of stories told
about each. Because there can be nothing with which to compare them, except other experience
or expectations, only persond judgement of their Sgnificanceis possible.

It is, however, possbleto look at the detail of table 5.1 and see if different areas seem to be
more or less than usudly important in different years, and table 5.5 gives data of this kind. For
each Cdll of table 5.1, we calculated an expected tota number of stories, by sharing the total
number of soriestold by one group of sudentsin theratio of the total number of stories about
the relevant areato the grand tota of storiestold. So for thefirst cell, lecture stories told by first
year students, the 79 first year stories by first year students were shared in theratio 128/271,
since there are 128 lecture storiesin dl out of the grand total of 271 stories, giving an expected
number of 37.3 stories. The actual number, 35, isless by 7%, so that thereis a tendency for these
doriesto be less important than othersin generd. This particular deviation is not Satidicaly
sgnificant.

Amongst the significant differences, thereisatrend for stories about projects and individua
work to become more important as one goes from the firgt to the find year, perhaps reflecting
more opportunities for such work. Correspondingly, thereis atrend for lectures, |aboratories,
tutorials, and other stories to become less important, but not a Sgnificant one,

One very driking deviation is the high importance given to laboratoriesin stories by first
year students (+30%). The vaue for adl first year storiesis till positive (+19%) but does not
attain gatistica sgnificance. Taking this together with the relaive 'badness of firs year
laboratory stories (table 5.4) there seemsto usto be a case for regarding this as acriticd area. It
is explored in more detail later in the book.

In accord with what has previoudy been noted, there is dso a high importance (+32%) for
Sories about first year lectures by find year sudents, running if anything counter to the
importance given to first year lectures by the others. The nature and composition of the storiesin
this category needs specid attention.

Asbefore, it is necessary to emphasize the reative nature of such data. Within afixed tota
number of ories, if more of one kind are present, there must be fewer of another kind.



5.6 INFORMATION FROM STORY ORDER

The thing one thinks of firg and the thing one thinks of after reflection when somebody asks a
guestion, sometimes have a different character. We kept arecord of the order in which sories
weretold, which is summarized in tables 5.6 and 5.7., and in this section look at differences
between the things students talked abouit first, second, and later.

Thefirst story has a strong overdl tendency to be a'bad’ one, with the ratio 39/67 departing
sgnificantly from the overal ratio 129/142 of numbers of 'good’ and 'bad’ stories. This departure
is dueto a heavy predominance of 'bad’ stories about lectures, |aboratories, tutorids, and others:
theratio 21/62 of 'good' to 'bad' stories of this kind even departing significantly from the ratio for
al first stories. By contrast, stories about projects and individua work divide into 'good' and
'bed' in the same way for first and for later Sories.

There are not Sgnificantly more lecture etc. stories amongst the first storiestold, but
ggnificantly more of them in first sories and fewer of them in later stories, are 'bad’ rather than
‘good'.

It gppearsthat the first story contains, in a magnified form, atendency whichisvisblein the
whole data. The same istrue of variationsin numbers of ‘good' and 'bad’ Sories acrossthe years.
there are Sgnificantly fewer 'good' than 'bad’ ones about the first year (16 to 48) as compared
with the second and find years (13 to 16 and 10 to 3 respectively). The variation is highly
datiticaly sgnificant, supporting the view based on other evidence that fedings about the years
become more pogtive as time goes by.
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The diagram on the previous page illugtrates these variations with story order, and in
particular the magnifying effect of the first ories. The decline in numbers of Soriestold about
the years taken in order, in the first story, is noticegble. It islarger than that for al ories, but the
difference does not reech the level of gatistica significance.

Any interpretation of these effects depends on having some view about the specia nature of a
fird gory, snceit isthefirgt sories which seem to be different. Some would argue here that
peoplein generd, and here students, tend to say first what is most on their minds, and later tend
to rationalize away the prgjudice they think they may have revealed. They would argue that the
results suggest that recollections of the first year are decidedly 'bad' rather than ‘good', associated
manly with main-stream teaching (lectures etc.). Others would argue that a nervous student at
the start of an interview will not tend to produce anything very unpaatable. To square the data
with this view one needs to suppose that the students thought we would specidly welcome ‘bad
stories, which we did our best not to do or to appear to do. Y et others will place more weight on
later stories, feeling that they may show more of the student's considered judgement. They can
take some comfort from the data, but to do so do have to dismiss the specia character of the first
gtories as hasty or ill-considered.

Indl, perhaps one might say that the results suggest at least that student's 'snap judgements
lean in a definite direction, afact which, however one interpretsit, may need to be taken into
account in thinking about how things seem to them sincein ordinary lifeit is such judgements
which often weigh the most.

5.7 THEWEAK AND THE STRONG

Table 5.8 shows how stories of different kinds were distributed between ‘wesker' and 'stronger’
sudents, using the classification set out in table 5.2. Roughly, the 'stronger’ were those with a
decent expectation of afinal classof 2.1 or better, and the ‘wesker' were those likely to get a2.2
or worse. A roughly equal number were poised uncertainly between the two groups.

The main point of this dataisto check whether ‘weaker' or 'stronger’ students have had an
undue influence on any of the results. The main outcomeisthat they have not. We can detect no
datigtically sgnificant departures in the various ways their sories are distributed. The ‘wesker'
did tak alittle more about lectures etc., and the 'stronger’ a little more about



projects and individua learning, as one-might expect, but the differenceis not sgnificant. The
‘wesker' students somewhat dominate final year stories by find year students, but only in
proportion to the excess of weak students we happened to have in the final year sample (see table
5.2). Inview of this, the evidence for a pogtive swing of feding towards the find year, and for a
gpecid appreciation of projects and individua work, might be thought to carry more rather than
lessweight.

One very specid group isthefind year sudentstelling first year stories about lectures, snce
data from them contributes substantiadly to the sgnificance of some of the results about the first
year. The compostion of the soriesisalittle worrying, being:

Fina year sudents; firdt. year lecture stories.

Students ‘Good' stories Bad' stories
"Weaker' 17 1 6
'Medium' 14 0 8
‘Stronger’ 9 1 0
40 2 14

Clearly, 'stronger’ students have not contributed appreciably to these substantialy 'bad
stories. The number from 'wesker' sudentsis closaly in proportion to their numbers, but stories
from 'medium’ sudents are large, and those from 'stronger’ ones are smdll, in proportion to their
relaive numbers. The dependence of the pattern on the division into types of student gpproaches,
but does not quite reach. statistica significance at the .05 level. Tracing back the records, four of
the 'bad’ stories came from 'medium’ students a one university, dl telling stories about the same
lecture course. It does therefore seem likely that data from this group, while not heavily biased,
ought to be trested with some caution.

Happily, other places where small numbers contribute largely to the sgnificance of aresult
(such asfirgt year stories about laboratories) show no such fluctuation.

To repedt, overal there does not seem to be any important way in which ‘wesker' or 'stronger’
students have divided sharply in the kinds of stories they told. With respect to the present
evidence, they are much more dike than they are different.



5.8 TOPICSTALKED ABOUT

Naturdly, in talking about 'good' and 'bad' episodes students often mentioned the topic they were

studying as being important. So we collected mentions of topics in stories about lectures, to seeif
any emerged as important or interesting.

In the first year, mathematics easly led thefidd. It just retained its lead in the second yesr,
but where there had been more than twice as many instances in 'bad’ stories as in 'good’ ones, the
numbers were now more equd. There were no mentions of it in find year stories.

The diagram below shows this and other topics mentioned.

TOPICS IN STCRIES
Ygar concerned: Flrast Sucond final
Mathamatics gooosanEakeasne noooned
Fachanic® Y TTILL LS
Atamic physics nosooooooeReR
Eleetronica LTI 1L L] [=1s] 1 ]
Flactremagnetism 111 1] a
Thermal physics poseid =tatale] 13
gtatistical phyaios com
Ealid state (TTT1] [T 5 .
Quantum mechanics poowe el 1 1]
Muclaar physics o1 ] ] 1 1}
Relativity o <]
Opties [ 1] L
Aatrophyaics, - SADOHE
Coamplogy, 8tc.
Other (2.9. s i
[e.0. tachnigues)

o mentioned in one tnood' SLOTY

s mantionsd in ane ‘gad' atory

Clearly, not too much can or should be made of this data. The 121 mentions naturdly divide
into 'good' and 'bad’ in the same way as the 128 lecture stories from which they came. The spread

over different topicsis quite broad, and there do not seem to be obvious ways of grouping them
into types which are



predominantly 'good' or 'bad'.

Thefirg year pattern is clear and intdligible. It isin mathematics and mechanics, where as
compared with school thereis a sudden increase in formdity and rigor (which many would
regard as essentia but some as a sometimes unnecessary demondiration of superiority) that
things often go wrong.

Atomic physics, often regarded as relatively new and interesting, does seem to be so. The
stories about eectronics, it must be remembered, are about lectures on eectronics. They do not
seem to go too wll.

Elsawhere, numbers are too small for inferencesto be at dl safe. It would be agreesble to
think that second year therma and statistical physicsis better recelved than is often thought.
It is sad but not unexpected that the difficulties of quantum mechanics appear to show up. It is
interesting that unusud, often optiond topics like cosmology do well, again as one might hope.
None of these, however, amount to more than faint pointers.

59 THINGSTO THINK ABOUT

In the course of the chapter, we have offered afew tentative inferences and conclusions. They
are dl more of the nature of things thet may be worth thinking about, than of the nature of firm
conclusions. They represent part of the agenda for the rest of the book, not its message.

One thing we proposed was a possible shift in fedings through the years. So later we have
tried to look at what those feelings were and at reasons for them.

Another was adivison into work done individualy, and work ‘thrown at you', as producing
quite different outcomes. So we have looked at the different sorts of feglings they produce to ask
whether the obvious guess as to the reasons for the difference finds any support.

Within that, the different areas such as lectures, laboratories and so on, sometimes produced
interesting variations (the relative '‘badness and importance of first year laboratories, for
example). Accordingly, and aso because it fits with the way most people divide teaching in their
minds, we have organized part of the rest of the book around discussions of these areasone at a
time. The next chapter prefaces that with alook at some of the overdl patterns of fedingsto be
found in the Sories



TABLES.1

TYPES OF STORIESBY YEARS

Y ear of story
Student’ s year

Lectures

Tutorids

Labs

Projects

Individua

work

Other

All areas

1 1

1 2
G 15 7
B 20 13
T 35 20
G 4 1
B 5 3
T 9 4
G 3 4
B 15 3
T 18 7
G 2 2
B 0 0
T 2 2
G 9 3
B 2 4
T 11 7
G 0 0
B 4 1
T 4 1
G 33 17
B 46 24
T 79 41
G ‘good’ Stories
B ‘bad’ stories

2
14
16

NODN

w wo

NN O

oNeNe)

19
23

1 2 2 2
12F 2 F 2,F
24 11 5 16
47 13 9 22
71 24 14 38
7 2 1 3
8 4 1 5
15 6 2 8
7 8 0 8
21 2 1 3
28 10 1 11
4 3 3 6
0 1 0 1
4 4 3 7
12 8 3 11
8 1 1 2
20 9 4 13
0 1 0 1
5 1 2 3
5 2 2 4
54 33 12 45
89 22 14 36
143 55 26 81

1firg year

2 second year

F third or find year

T total ‘good’ and ‘bad’ stories

w

11

12

~Nw b

NONDN

30
17
47

1,2,F
1,2,F

50
78
128

12
14
26

16
27

21
23
27

13
40

129
142
271



TABLES5.2
DISTRIBUTION OF STUDENTSBY YEAR AND ABILITY

Weaker Stronger Medium Contra Tota
dictory
Firg year 9 8 15 2 34
Second year 14 18 8 1 41
Fina year 17 9 13 1 40
All years 40 35 36 4 115

CATEGORIES Pairs of esimates of find degree class from daff and students were categorized
asfollows

One estimate Other etimate

1,21, 1o0r21 1,21, 10r21
Stronger 1,1or21 no estimate

2.1 21o0r 2.2

2.1, no estimate 2.2, no estimate
Medium 21or22 21or22

2.2 21o0r 2.2
Weaker 2,30r22 no esimate

2.2, 3, pass 2.2, 3, pass

TABLE 5.3 DIVISION OF STORIESABOUT YEARS

Student's year Find Second Firg All students
Number of 40 41 34 115
students
'‘Good' stories
about:
find year 30 30
second year 12 33 45
firs year 4 17 33 54
'‘Bad stories
about:
find yeer 17 17
second year 14 22 36

first year 19 24 46 89



TABLES54
SWING TOWARDS 'GOOD' STORIES

Year of ory 1 1 1 1
Student'syear 1 2 F 1,2,F

2 F 1,2,F
1,2,F

NN
TN
N
T
T

-1.7 -25 -56 -98 -04 -17 -21 +10 -109
Lectures
5% -12% -35% -14% 0% -12% -5% +5% -9%
-0.1 -0.8 -0.4
Tutorids
0% -1% -1%
-5.6 -6.3  +3.2 +2.8 -45
Labs
-31% -22% +32% +25% -10%
+5.3 +10.1
Projects
+44% +44%
+3.8 +25 +3.7 +4.8 +8.0
Individua
work
34% 12% 41% 37% 20%
-2.2
Other
-20%
-46 -25 -69 -140 +68 -04 +65 +7.7
All areas

-6% -6% -30% -10% +12% 0%  +8% +16%

Vaues are only given for categories having 10 or more stories. Vaues underlined are sgnificant
at .05 leve or less (chi-sguare)

SWING The swing tabuated hereis the number of stories which would have to switch from
‘good' to 'bad’ for the numbers of 'good' and 'bad' stories .in each category to be in the overal
average proportion of 129/142.



TABLES5.5
RELATIVE IMPORTANCE OF AREASBY YEARS

Y ear of Study 1 1 1 1 2 2 2 F
Student’ s year 1 2 F 12F 2 F 2F F
Lectures -7% -3% +32% +5% -8% +12% -2% -17%
Tutorids +8%

Laboratories +30% +19% +13% -17%
Projects +64%
Individua -3% -5%  +10% +8%

work

Lectures

Tutorids +8% O +23% +9% O 5% -2% -28%
Laboratories

Other

Projects

Individua -40% -38% -1% +6% +48%
work

Vdues are only given for categories having 10 or more sories. Vaues underlined are sgnificant
at .05 leve or less (chi-sgquare).

IMPORTANCE The values tabulated are the differences (expressed as percentages) between the
total numbers of stories told about an area by a group of students, and the tota that would be
expected if each cdl in table 5.1 hasiits proportionate share of stories. The latter isfound by
multiplying the ratio of the number of al storiestold about an areato the total number of stories,
by the number of oriesin the relevant year group.



TABLE 5.6

STORY ORDER BY AREAS
Story order: Firg Second Third

G B T G B T G B T
Lectures 12 39 51 26 26 52 12 13 25
Tutorids 4 5 9 2 5 7 6 4 10
Laboratories 5 14 19 5 6 11 6 7 13
Projects 9 0 9 6 1 7 6 I 7
Individud 9 5 14 14 5 19 4 3 7
work
Other 0 4 4 I 2 3 2 2 4
LTLO 21 62 83 34 39 73 26 26 52
Pl 18 5 23 20 6 26 10 4 14

TABLES.7
STORY ORDER BY YEARS STORIES TOLD ABOUT
Story order: Firg Second Further
G B T G B T G B T
Year Area
LTLO 13 44 57 14 22 36 11 15 26
1 Pl 3 4 7 10 2 12 3 2 5
All 16 48 64 24 24 48 14 17 31
LTLO 6 15 21 14 12 26 8 6 14
2 Pl 7 1 8 7 1 8 3 1 4
All 13 16 29 21 13 34 11 7 18
LTLO 2 3 5 6 5 11 7 5 12
F Pl 8 0 8 3 3 6 4 1 5
All 10 3 13 9 8 17 11 6 17
G 'good' B 'bad' T totd

LTLO Lectures, tutorials, laboratories, and others
Pl Projects and individua work



TABLES5.8
'STRONGER' AND 'WEAKER' STUDENTS

Type of student: ‘Weaker' 'Stronger’ All
G B T G B T G B T

Lectures 21 32 53 15 21 36 50 78 128
Tutorids 2 6 8 2 5 7 12 14 26
Laboratories 8 8 16 6 7 13 16 27 43
Projects 6 0 6 7 1 8 21 2 23
Individud work 7 5 12 10 3 13 27 13 40
Other 1 2 3 0 4 4 3 8 11
LTLO 32 48 80 23 37 60 81 127 208
Pl 13 5 18 17 4 21 48 15 63
All areas 45 53 88 40 41 81 129 142 271
About year 1 18 31 49 18 23 41 54 89 143
About year 2 16 13 29 15 16 31 45 36 81
About year F 11 9 20 7 2 9 30 17 47

About dl years 45 53 98 40 41 81 129 142 271



6. Patternsof feelings
6.1 KINDS OF FEELINGS

Where the previous chapter looked only at the broadest aspects of the stories, this chapter, while
gl taking an overdl view, comes closer to the detail of the interviews. It asks what patterns of
fedings can be seen in the stories as awhole, and what different patterns can be seen as between
different areas, such aslaboratory and project work, or between different kinds of student, such
asfirst year and find year, 'stronger’ and ‘weaker'.

The chapter is based upon counts of fedings in various categories coded from the interviews.
Table 6.1 a the end of the chapter gives such counts for al stories, and for two main groups of
areas (lectures, tutorias, laboratories, and others, and projects and individua work). The table,
like the diagrams in the chapter, uses an abbreviated form of the network of features describing
fedings to indicate the various categories. Something of the development of this network has
already been sketched in chapter 3, and the full network appears in the appendix. In the present
section, the categories are briefly explained, with examples, so asto convey the force of the
various digtinctions. Without that, the discussion of patterns of feelings would lack a much
needed concrete reference.

The diagram on the next page gives brief examples of the type of expresson of feding we
assigned to the different categories. It uses the same abbreviated network as table 6.1 and the
other diagrams, and may be used as an informa key to them. The fuller sgnificance of what
goesin each place can only be grasped from the materia from which the descriptive system was
derived, namdy the interviews themselves. That is the function of the more extended examples
givenin the text.

Thefirg main group of kinds of fedlings, at the top of the diagram on the next page, dl
concern fedings of involvement, abbreviated to INV. They divide into fedings of involvement
with someone ese (interpersond, abbreviated to I1P) and of individua involvement with work or
asubject (abbreviated to IND).
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Examples of feelings

Wou felf you could respect him, '
1 just didn't care what he did,’
‘He really annoved me.'

'l felt generally pleased and interested,
T felt rather apathetic,®

It all seemed tedious - 1 was put off.
'l felt fascinated and absorbed by it,'

[ felt relieved it was finished,®

‘It was a complete waste of time."

T felt T was as good as anyone else, '
1 felt they were all much better than me.'

T got more confident I cotld do it,!
I didn't feel I was good enough to do it.°

" felt, well I've got to do it,*
'I felt T could do it in my own way.'

‘T felt T really ought to be geiting it done,
T wanted to work hard and understand i, '

'T {felt reasaured and relaxed,’
T felt confused and bewildered,'
‘I really dreaded golng.®

'l feli pleased and generally conlented, !

[ telt thoroughly fed up and upset.’

Tt was & thrill - [ was really excited.’

T was in despair and totally miserable,

1 felt I was getting on top of it.'
T felt frustrated and unable to get on,'

T fell they recognised it was good work, '
T felt | deserved betier marks,




Postive fedings of interpersond involvement include respect, liking, trust, being cared
about, gratefulness, contact, and so on. The following would count as an example:

"...it was apersona contact with him. Y ou felt he was afriend, and this sort of friendship
isagood way to gart learning...Y ou get the feding that now heistrying to hep me, 0|
have got to do my best or he will be disappointed which will make me disgppointed.’

The negative fedings incdlude being annoyed, didiking, hating, resenting; fedingslike:

'Nobody was asking questions,- we wouldn't ask him athing. And people began to hate
him- inthe socid areaif he walked in it would just go dead quiet and everybody would
ignore him and not say anything to him. That made for a very bad Stuation there.’

Besides such fedings of antagonism, we found it useful to digtinguish fedings of the aosence
of involvement, indicated in the abbreviated network by a zero, not + or -. It groups things like
not caring, indifference, lack of concern, lack of respect, remoteness, and lacking confidencein
someone. The next quotation perhaps conveys the tone:

'l don't think it'sthe best conditions for atutorid if you don't get on terribly well with the
other people. | mean, | can't even tell you the names of the people in my tutoria, even
though there are only five others. It's not the same as when you're one of a happy group
and you can help each other and ask each other questions,,

The examplesillugtrate a point worth reiterating from chapter 4, that it isin the detal that
one seeswhat is meant. The last exampleis clearly a case of non-involvement with others,
however hard one might find it to pin it down more precisdly.

The next group, of fedings of being individudly involved in work, turns out to be alarge one
which it is not easy to divide in areasonable way. Positive and negative fedings are easy enough
- for example;

'It was dways interesting, and it dways kept you wanting to know more of what was
coming next. Your mind was active. '

".thinking that I'd wasted an hour ligening to this chap, or not ligening to him, and |
wasn't getting anywhere!



Both, however, are rdaively genera, and we felt that they contrasted with rather more
specific reactions to particular things, such as.

"...you have a good idea that improves your previous method, and it suddenly works, and
you're up on high again. It'sgood - sort of warm - and adds color to everything you do.'

'l was very annoyed, because | spent haf an hour just trying to work it out, going through
equations and everything. | knew it was fairly smple, so | was annoyed a not being able
to get it out.’

Because we thought we detected this difference, we divided individua involvement in
physicsinto a genera and a specific kind (abbreviated GE and SP). The digtinction was not very
essy to maintain, and we do not have total confidence iniit. That is, although the two categories
do contain things like a generd overal feding of more interest on the one hand, and definite
fedings of involvement in a particular piece of work on the other, intermediate cases were too
common for comfort. Thingslike ‘feding ared interest in thermodynamics went in the specific
category, but were not easy to distinguish from more generdized reections. If anything, then,
fedlings have too often been labeled specific.

In both groups, there were again fedlings of zero involvement, such as gpathy, emptiness, or
deadnessin the general category, and relief it was over, preferring something else, not bothering
with something, or indifference towards a subject, in the specific one. Thus, for example:

"It was bitty and unconnected...One got to the stage where one sort of came in, sat down,
rettled off aset of notes from the board, and dashed out again, Sighing that another lecture
on that was over...It became a bit of ajoke redly, dmost a competition to see how many
pages of notes would be produced and how many equations would be put up on the
board.'

The next mgor grouping of fedingsis one of fedings about onesdlf, abbreviated to AS. They
again divide into interpersona (1P) and individud (IND) fedings. So, to give a postive example
of each:

"..teling them to come and see me. t was quite nice, not that | like telling people things,
because if anything they're more intdligent than me. But it was anice



Stuation, because my (ideg) did work, which is more than anybody dsesdid.’

"...pleased with yourself that you've actudly doneit. You just fed generadly clever,
whereas before when it doesn't work you fed abit depressed. Y ou think, "Oh I'm usdess
at this' and then (when it works) rdief and "Hurray, I've doneit".

This lagt example illustrates the rather close rdation between fedings about onesdf such as
feding clever or pleased with onesdf, and fedings which we have, perhgps unwisdly,
categorized differently, such asrelief and freedom from worry or their opposites. The latter fall
under fedings within onesdf of security, insecurity, or lack of security (abbreviated WS and
SEC +, 0, or -). There is some difference, but it is not an easy oneto maintain. The last example
contains some of both. The following is a more definite example of insecurity:

"... lack of sdf-confidence. Which involves problems that aren't just associated with the
academic sde, but with being away from home too. Y ou've got to impaose your will to do
the work, and though it's sometimes rewarding when you've done it, if you cant it'svery
depressing. You fed very miserable, redly.

Amongst fedings to do with security, we have a group of 'zero' fedings (aswith
involvement), of which the following is an example, reveding doubt rather more than the
anxiousness of the last:

"... abit confused... sort of futility...you get abit tangled up in it and you can't sort it out.'

Returning again to the order of the categoriesin the diagram given previoudy, the first group
of fedings within onesdf (WS) are to do with rules, sandards, freedom, or compulsion. Ones
like that instanced by,

"...t0 do something totaly on your own...you've done it yourself. '
have to do with fedings of independence or freedom, as opposed to others like,

'l was under pressure - |-had to get it done for exams!'

which have to do with some kind of compulson. Both are about externd rules or forces or their
absence (abbreviated ER).



Related, but not the same, are fedings about the sudent's Own inner rules, fedings of
wanting to work or of it being right to try hard, for example(abbreviated ‘want' and ‘oblig’).
‘Obligation’ here refers to fedings such as that one ought to work, learn, or try, and not to any
outside obligation. Both kinds have to do with inner rules (abbreviated IR).

After security, comes alarge group of fedings, aso ones within onesdlf, but now of
satidfaction or dissatisfaction. Here we fdt it useful to divide the fedingsinto ordinary and
intense ones (abbreviated SAT C}RD and SAT INT). The next two examples contrast ordinary
and intense positive satisfaction.

'l used to .come out of the lectures and fed a sort of satisfaction that | had understood
something, and that | had enjoyed mysdf..that you were getting somewhere, and that
what you were doing wasn't awaste of time."

'l found it tremendoudy upheaving - it made mefed redly happy - my spirit fet lifted.
Y ou do the project yoursdlf... and then to find that it al fitted together just as you were
shown, was pure happinessredly.’

The corresponding negative varieties are not hard to imagine, being things like fed up and
discontented on the one hand, and despairing and miserable on the other.

Thelast group of fedings within onesdlf are fedlings of success or achievement (abbreviated
SUC). Examples of it and lack of it are:

"There was a sense of achievement in getting things done and finished.

'l just couldnt keep up with it, so | had to give up on that topic. | fdt it was too much for
me.’

Finaly, there. are fedings again to do with success, but this time related like freedom and
having to do things to external pressures or rewards (abbreviated ER SUC). They are dso
interpersona, sSnce someoneis respongble for the praise or blame.

Inlooking at al these examples, the reader will have noticed how any actud example
contains traces of fedingsin more than one category, even if it falls mainly within one. The
categories are an abstraction from and a ditillation of the many things the students said, and we
did not attempt any close one-to-one correspondence between words on the page of the



transcripts and codes to represent feglings. Rather, we assumed that the whole of what was said
was an expression of severa fedlings, and coded as many as seemed necessary to catch the
overdl meaning. Thus each interview gererates severd termsfor fedings, falling under more
than one category. Going back to the coded stories given before (1.4 and 3.2) for examples, the
first (essay) story isrecorded as containing fedings of pleasure (generd satisfaction), being
pleased with onesdf (positive fedings about onesdf), of having done something (positive
achievement) and of working independently (internd regulation and freedom). The tory is not
one feding, but a configuration of different kinds.

In what follows, the various fedings from stories are looked at to see which are more, and
which are less frequent in different Stuations. Later in the book, the detailled connections
between fedings, and between fedings and reasons, are looked at, but for the moment we choose
to neglect those aspects.

6.2 THEOVERALL PATTERN OF FEELINGS

The diagram on the next page shows, using the categories and network just described, the
frequency with which different kinds of fedings arose in the coded Stories.

Since the number of fedings obvioudy increases with the number of sories, the absolute
numbersin table 6.1 are best brought to acommon basis, so that comparisons can be made with
fedings from particular groups of stories. The basisis of the number of fedings per ten Stories of
the appropriate type. For the whole set of stories, the numbers of positive fedings have been
reduced to the number per ten 'good' stories, and negative and 'zero' fedings to the number per
ten 'bad’ Stories. This prevents the dight excess of 'bad’ stories (142 to 129) from exaggerating
the proportion of negative feelings. The four regulatory categories (having to, freedom to,
obligation to, and wanting to) which more often than others arise both in ‘good’ and 'bad’ Sories,
have been reduced to a per' ten story basis 'using the average of the numbers of ‘good' and "bad'
stories!'

Aswith the overdl proportions of ‘good' and 'bad' stories in the previous chapter, the
difficulty in commenting on the pattern isthe lack of any standard of comparison. Despite that,
one can point to some generd features which arein line with, or. very much out of line with,
what one might expect or hope.
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Any comparison between proportions of fedingsin different categories needs to be made
with great caution. We may not have been as perceptive in some areas asin others. We may,
though we tried not to, have been biased towards looking for one kind rather than another.
Students may have found one kind easier to express than another.

We think it can be said that in the whole picture, involvement with the subject and
satisfaction are the two most dominant categories. Fedings of involvement tend towards the
negetive, at least so far as gpecific involvement with atopic is concerned. Satisfaction, by
contrast, tends towards the positive, epecidly so far as ordinary satisfaction is concerned.

This pattern may be thought to make some sense. Only when involved in work, that is,
interested in it and engaged with it, is there much chance for a student to get satisfaction out of it.
If he is not involved, or reacts againgt work, the possibility of dissatisfaction scarcely arises.

It may bethat it is because involvement is prior to SO much esethat it isthe largest Sngle
category. However, the very existence of severd types will have tended to ensure that we coded
agood number of fedingsin this category, though it can dso be argued that we found we needed
many types because of the large number of fedings.

Wedso think it fair to draw attention to the systematic tendency of individua fedingsto
outnumber interpersond ones. Involvement with other peopleis certainly present, but is much
less important than involvement with the subject. Fedlings about onesdlf in reation to others are
less common than fedingsin relaion to the subject. Again, this need not occasion surprise. The
very toughness, the demanding nature, of the subject, may make it seem even more prominent an
actor upon the fedings scene than the people involved. And, a the same time, it isworth
recalling the evidence that scientists anyway tend to be the kind of people who avoid what is for
them excessve human contact (see the annotated bibliography, especialy the work of Roe).
Noting aso the very minor importance of publicly recognized success, we fed inclined to call
this aspect of the data ‘the londliness of the long distance physicist'.

This discusson raises afundamentd question of interpretation. |s the absence of some kind
of feeling best regarded as caused by students not having it, or not wanting to have it? Clearly
both causes will often operate. It seems likdly that the smal significance of externd rewardsis
related more to their relative absence from the scene, though aso to the



way many teachers, and it ssems not afew students, would stress the vaue of the inner reward of
having achieved something. It is, however, worth noting that inner success is mentioned in about
haf of dl the stories, while involvement and stisfaction areissuesin nearly al and in well over
haf respectively. It is not plausible to suppose that students do not want success and
achievement, so it may befair to remark that they do not get it as much as one would like (unless
one thinks that more success would be corruptingly easy success - aview hard to maintain in the
face of the psychologica evidence that nothing succeeds like it).

Security, it appears, has a considerable importance, being mentioned (taken with fedings
about onesdlf) in about haf the stories. Recdling that many of the positive fedings are of such
things as rdief, it does look as though the confrontation with physics not infrequently tends to
induce sdf-doubt and worry. 'So it should', some will say. Perhaps the more important feature,
taking the loneliness discussed above into account, is the number of times thiswill be a private
doubt, unable to be shared with or eased by others.

It would be agreesble if fedings of freedom and independence were more frequent than they
are. Again, it looks to us more plausible to understand this as alack of opportunity rather than a
lack of desre. At the sametime, fedlings of 'having to do things contribute rather little. In many
interviews, the compulsion of lectures, work to do, and so on, was the taken-for-granted
background, so much a part of life asto go unremarked. In such an area, dedling with things so
much assumed that they are not said, our method of andysis and coding has the defect of tending
to omit them. At least it isfair to report this subjective impression of alarge proportion of
interviews.

Returning to the question of involvement, the large amount of negetive involvement is
worrying. It reflects how, in the bulk of 'bad’ Stories, students cut off, turn away from work, and
lose liking or gppetite for it, al these often in the face of its difficulties or of unsuccessful
teaching. What is most worrying is again that this may be private; that the sudent dedlsin a
hidden way with anxiety and difficulty by avoiding the pain of trying, with the teecher aware
only of some lack of response. When students do not throw brickbets (see the rdatively small
levd of negative satisfaction and of interpersond antagonism) the teacher may find it hard to
detect when things are going wrong, and equally hard to correct it. Lack of involvement islikely
to be dangerousif it leads to lack of feedback.



6.3 CHANGESIN FEELINGSWITH THE YEARS

When afind year sudent tellsa'good’ story, is he likely or not to express fedings smilar to
those in stories about the first year? Are the fedings characterigtic of 'bad’ stories different from

year to year?

There are redly two questions here. If there are more 'good' stories than 'bad' about a year,
there will certainly be more postive than negative fedings about it, and this difference will
reflect something important about how the year feds to a student; about the relative incidence of
positive or negative fedings. But, in the 'bad’ stories, some negative fedings may be much more
important than others, and may be more important in '‘bad’ stories from one year rather than
another. Only where there are as many 'good' stories as 'bad' do the two things become the same.

To give an example, in thefina year there are 17 'bad’ storiesto 30 'good’ ones. Table 6.1
shows that there are 18 fedlings of lack of (inner) success, expressed mainly in the 'bad’ stories,
and 22 fedlings of pogitive achievement, expressed mainly in the 'good' stories. Theincidence, or
frequency of occurrencein stories ‘good’ or ‘bad’ of success and lack of successis about the
same. But the importance of the negetive fedingsis rather larger than that of the positive
fedings, in that about half as many 'bad’ stories as 'good’ produced the same number of negative
fedings as postive.

We have used as an index of importance for positive fedings the number of such fedings per
ten ‘good’ stories, and for negetive (and 'zero) fedings the number of such fedingsin ten ‘bad
gories. In the present example, this gives for postive fedings of successin the fina year an
importance index of (22/30)10 = 7.3, and for fedlings of lack of success (18/17)10 = 10.5.

Where the numbers of 'good' and 'bad’ stories are equal, for every ten ‘good’ ones there are
ten 'bad, so that the index indicates the number of pogitive or negetive fedingsin every twenty
stories, 'good’ or 'bad, in that case. Where they are not equa, the number of .feglings of either
kind per twenty stories of that kind is a suitable index of incidence of fedings, because were the
stories to have divided equaly o that the distinction vanishes, the two indices would have the
same vaue.

In the diagram on the next page it is the importance of fedings by yearswhich is shown, not
the incidence. The latter can be estimated when looking at the diagram by increasing the
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vaue shown for posgitive fedings and decreasing that for negative fedings when the 'good

dories outweigh the 'bad' (asin the fina year), and vice-versa In the first year there are about
30% more 'bad' stories and 30% fewer 'good" stories than there would have been had they divided
equaly, so the incidence index is 30% larger than the importance for negative and 'zero' fedings,
and 30% smadller for pogtive fedings. In the second year the figureis 10% and in the find year
40%, but in both it isthe index for pogitive fedings which should be increased and for negative
fedlings which should be decreased, to obtain indices of incidence from those of importance. In
brief, in the first year there are more 'bad' stories than 'good', so the overdl experienceis more
negetive than the diagram indicates; in the fina year the reverse is the case.

Looking firg at the importance of involvement with other people (mostly the teacher), it
seems that it tends to increase with the years, except that in the second year positive involvement
issmdl and negative involvement islarge. Looking instead at the incidence of such fedings, the
experience of negative involvement becomes larger than positive involvement in the firdt yeer,
and lessin thefind year.

The importance of involvement with the subject is generdly larger than that of involvement
with people. By thefind year more 'good' stories contain fedings of specific positive
involvement with atopic, as compared with the first year where generd involvement is more
important. That is, final year sories are more likely than first year ones to describe being deeply
involved in an aspect of the subject. Second year stories are again alittle different, the notable
feature being the rather high importance of being turned off or not involved in a specific topic, in
'bed’ stories. But again, because the importances of different kinds of involvement (positive and
negetive) do not vary much with the years, the overdl incidence of fedings of involvement is
aopreciably negative in the first year and pogtive in the fina year.

Security is often thought to be especialy at issue in thefirg year. The diagram suggests that
fedings of being secure are about as important in 'good' storiesin dl years as are fedings of
insecurity in ‘bad’ stories. Fedings of 'zero' security (confusion and bewilderment) however, are
present in first and second year stories, but have vanished in fina year ones.

Tracing back the fedingsin the deta, it isin first year sories by first year sudents that
fedings of security and of insecurity are particularly prominent. Indeed, taking them done the
index of importance rises from about 4 for al first year



gories asin the diagram to about 7 for those by first year sudents, this being true both of
security and insecurity. Further, for these first year students it is the laboratory which
contributes the mogt, in that more such fedings arise there than do in lecture stories, from about
haf as many laboratory as lecture stories.

Although security appears to be about asimportant to al students over the years, the amount
of it they experience changes. In the firg year, the incidence of fedings of insecurity is larger
than that of fedlings of security; in the find year there is more security than insecurity.

Turning to the importance of satisfaction, it is notable how rarely intense satisfaction gppears
in'good’, and intense dissatisfaction in 'bad’ stories about the first year. Later, intense satisfaction
grows markedly in importance in 'good' stories, with an increase, but asmaller one, in the
importance of intense dissatisfaction in 'bad’ stories.

The incidence of intense satisfaction grows even more than itsimportance, so that by the
find year there is experience in the Sories as awhole of more than twice as much intense
satisfaction as intense dissatisfaction.

Once again the second year shows some divergence from a steady trend, with the importance
of genera dissatisfaction, perhaps pardlding that of non-involvement mentioned before, being
notably large.

The diagram does not present afair picture of the incidence of satisfaction. In the first year,
there is about as much satisfaction as dissatisfaction; while the find year stands out as containing
many satisfying experiences. The second year remains alittle on the negetive Sde overdl.

Success presents a picture of some interest. Fedlings of lack of successin 'bad’ stories grow
in importance year by year. By comparison, fedings of positive achievement, though they grow
in importance, do so by less. However, the incidence of lack of successis more or lessthe same
indl years, because of thefal in the proportion of 'bad' 'stories year by year. The incidence of
fedings of achievement, by contrast, grows each year, being nearly three times as great in the
find year asin thefird.

Tracing back the origins of the fedings, those of successin the find year gem
overwhdmingly from project work and individua work. But thisisnot just afina year
phenomenon: in both



first and second year Sories, these areas are very important. They contribute about as many such
fedings as do stories about lectures, tutorids, laboratories, and other things al put together, from
fewer than half the number of Sories. It does most forcibly seem that fedings of achievement are
cosdy linked to work done done, even when thereisreatively little of it.

To sum up, severd important points emerge, even if there are few surprises. The insecurity
one might expect in first year students seems to be there, especidly in fedings expressed close to
the time. Astime goes by, it fades, but more perhaps because there is less insecurity to cope with
than because it is not important when it does arise. Again as one might hope and expect, students
oet alittle more involved with teachers as time goes by, though thereis a hint of second year
antagonism. More sgnificant perhaps is the rather minor importance it has even a its greatest.
The stisfactions of work aso increase, though possibly with asecond year [ull. In dl years
students most often feel success when working aone, but because they have more chance to
work in that way, experience success mogt often in the find yeer.

6.4  FEELINGSABOUT DIFFERENT KINDS OF WORK

In the previous chapter, and alittle in the previous section, we made a case for sgnificant
differencesin reections to projects and individua work on the one hand, and lectures, tutorids,
laboratories, and other work on the other.

The diagram on the next page shows numbers of fedings divided according to stories of
these two kinds. For this purpose, it seemed to us better to display the incidence of such fedings,
rather than their importance (see the beginning of the previous section for the difference). That
is, the diagram shows the pattern of fedlingsin atypica story of each kind; for projects etc. such
adgory istypicaly a'good' one (48 'good, 15 'bad’), while for lectures etc. it is rather more likely
to be 'bad’ than ‘good’ (127 'bad’, 81 'good’).

The diagram shows, as one would expect, that projects etc. show up little persona
interaction. The generd tendency for persond involvement to be negative rather than postiveis
here seen to arise largdy from lectures etc. done.

The two groups of areas of work differ most in repect of involvement in subject matter in
the marked lack of fedings of non-involvement in projects etc., as compared to lectures etc.
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That which is there can be traced in the data to problem solving and revison, not to projects (or
essays). Projects etc. do seem to be rather more positively involving than lectures etc., and it is
good to see the consderable number of fedings of wanting to work hard which are associated
with them.

Looking at fedings about oneself and at security together, projects etc. have the edgein
producing good fedlings of this kind. They produce none of the 'zero’ fedings of security
(bewildered, confused). But they are ared source of fedlings of insecurity, more per story than
lectures etc. The chalenge of working aoneis not to be neglected.

Satisfaction, and even more so success, is more a product of projects and individud work
than of lectures, tutorials, laboratories etc. The increase in positive satisfaction and successis
matched by a decrease in dissatisfaction and failure. The proportion of fedings of intense
satisfaction in projects etc. is notably large.

It is worth commenting that the differences are mostly ones of which many teachers would
gpprove. Thereisno reason to think that the (large) number of fedlings of freedom and
independence in projects etc. are lightly won: they are matched by less cutting off and lack of
interest, more and deeper satisfaction in work, and by more feglings of achievement. Therole of
projects themsdvesin dl this should not be overestimated. Thereis a substantid component
from such things as essays, problem solving, private sudy, and revisng for examinations.
Lectures and laboratories will rightly remain with us, but it does look asif thereisacase for
making more of the work associated with them independent in nature. Here is some argument for
the ideas pursued in another of the project's books, INDIVIDUAL STUDY IN
UNDERGRADUATE SCIENCE.

There may aso be alesson for tutors too. Much of the independent work that shows up well
hereis of the kind often associated with tutorials. Indeed, the data may not quite do tutoria
teaching justice, where work originating in tutoridsis put in the category of individua work
because the story is about the work done aone and not about its connection with atutorid. At
least it seems worth asking if there might be ways of capitaizing on getting students to work
more on their own before and during tutorial sessons - even though thisis much easier said then
done.



6.5 DIFFERENCES BETWEEN 'STRONGER' AND 'WEAKER'
We looked to see if we could find any differences in the kinds of fedlings expressed by 'stronger’
and 'weaker' students (see table 5.2, chapter 5, for the basis of classification).

One might expect 'stronger’ students to be less insecure, more involved, and to experience
more satisfaction and success, than ‘wesker' students.

Some difference shows up in fedings of insecurity in ‘bad’ stories, with ‘weaker' students
expressing 4.2 such fedlings per ten of their '‘bad’ stories, while 'stronger' ones expressed 3.7 per
ten of theirs. But the difference is only in the expected direction; it is not Satisticaly sgnificant.

On fedings of involvement, positive or negative, compared in the same way, thereis no
difference. 'Stronger' students do describe more success and |ess failure than ‘weaker' ones, but
again the difference is merely asmall onein the expected direction. The sameistrue of
stisfaction and dissatisfaction.

In dl then, here as before, 'stronger’ and ‘weaker' students appear more dike than different.
The evidence gives no reason to suppose that they fed very differently about the pleasures,
challenges, or pains of work. Nor isthere reason to think that either group has introduced a
specid biasinto any of the results discussed in this chapter.

6.6 SOME EXAMPLES

To conclude the chapter, we offer some examples from interviews, to present in asharper and
more red form what some of the conclusons we have argued for might mean.

Thefirst example illustrates some of the values students attach to project work, and hints at
the comparison with other things. It isfrom afina year sudent.

'l think that gave me the firg taste of doing something and thinking about it, rather than
just regurgitating what was shoved down my throat. There were lots of difficulties...|
gpoent alot of time onit. | actudly rekindled my interest in physicsin that four weeks. So
| worked hard, and was for the first time in three yearsinterested in physics. | was redly
interested in something, and it redlly annoyed me that | couldn't think of reasons why



certain things happened...It meant reading quite alot. Findly | got a picture of what was
heppening in my mind, and that gave me akind of thrill, redly.’

The next example, from afirst year sudent, shows how working aone, not at a: project but
just & understanding work from lectures, can be equally rewarding.

"... when the lectures have been stimulating, and you come out wanting to read a bit
more...first of al going over the notes, and seeing you've understood... and then you
come to examples and they tiein... and you know where to look for the relevant
information if you can't bring it to mind...Everything fits together, and you fed, "I can do
it", you know. It may take me four or five hours, but | know what I'm doing, and when
I'vefinished | redly fed I've got something out of it. I've learnt something, and I've
enjoyed learning it. There's animmense satisfaction from that.

Ancther firs year gory;. however, illusrates the importance of fedings of insecurity, and in
the very same area the last one found so good.

'Y ou go through the work, and you think, "Now then", asking about that work you have
just read, "Do you know it?. And the answer comes back nearly every timethat you
don't. So you go through it again, and think, "Right, now do you know it?, and you think
you know it abit better but perhgps you ought to go through it again. But timeisgoing

on, and you get more and more behind. Y ou leave less and less time for each subject, and

asyou get closer to the exam panic setsin. Then you go completely off work and cantt
learn athing.'

Findly, let a second year student exemplify - abet a bit harshly - the kind of antagonism and
lack of involvement they (and others) can develop.

"...then he would rush over something dightly complex-maybe he didn't think he could
explain it. But anyway, that lost everybody...you just got lost from the beginning. If he
lectured firg thing in the morning you were bored and haf adeep, but if it was later, it
just became a grest joke being there. Y ou know, he gets really muddled up, and says,
"Oh, where have | gone wrong?, and you are just Sitting there thinking it's alaugh, thet
he is paid to do this and he doesn't even know what heis doing himsdf. It'sawaste.'
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7. Lecturestories
7.1 REACTIONSTO LECTURES

Lecturesform agrest part of the normal work of a science student; indeed it is no accident that
nearly hdf of dl the stories were about them. This makes it particularly important to understand
alittle better what makes a good, and what a bad, lecture experience.

Before looking a data drawn from students reactions and the reasons for them, it may be
helpful to try to catch something of what can be good or bad about lectures by examples. The
first example comes from afirst year sudent.

"...we'd be going through alecture, and hed suddenly come out with a story relevant to
what you're doing -about radioactivity or something like that - something to make the
lecture interesting. Or maybe an anaogy -you can't picture something and hell suddenly
draw it, or - well when some people couldn't understand about eectron waves in atloms
he drew awave on a strip of paper and made it into acircle. And you can make notes that
are concise and detailed, only a couple of Sdes alecture. And he seemsto get something
out of hiswork which makes him happy in it, so alectureisnt just writing on the board,
it'stalking to you, asking you questions, suddenly saying something different. So | fdt as
though it was worth coming to, and it made me generdlly more interested in the subject -

| felt hgppier and that life was worth living. And it brought life insde and outside the
university together. Then you're prepared to go and read about it - you think you could
read and learn something more - so you work harder.

As daagiven later will show, thisextract istypica of severd in containing a strong € ement
of reacting well to the persond human qudlities of the teacher aswdl asto his teaching ability as
such. It istypicd of many in that interest and a degper involvement in the subject is perhagps the
main result.



It islike not afew in sressing the strong human interaction. It isaso like severd in not having
much stress on achieving something at once, or in feding good about new-found abilities.

Rather, the emphasis is on being able to cope and understand, and even more on pleasure. Like a
heartening number of others, the student wants to work harder.

The second example isfrom afind year Sudent.

"...you St down and you fed weary dready, knowing what's coming. Y ou get your papers
out, and it's straight into it. Y ou're absolutely shattered al the way through; you're sort of
held in atrance, and the only thing you have to do isto get those notes down - it doesn't
meatter if you understand it or not because you just can't hope to - you can't hope to
understand and aso get it al down. So you reproduce the whole lot in an hour. At the end
you're so shattered and fed-up and sick of it you just wish the course had ended, that you
didn't have to come back again. Y ou can't contribute to that sort of lecture. All you have
got out of it isaload of notes that don't make sense and are full of errors.

The lecturer just comesin, not asif he's one of the class, but superior, as ateacher, and
hell take his chalk and start. Soon the chak is pouring across the blackboard, and helll
tak to the blackboard - he won't talk to - won't even necessarily look at - the students. |
fed very anti him, anti what he's doing. Y ou come to university not only to learn but to
enjoy learning, and he is destroying whatever good atmosphere might exist by lecturing
like thet.

Like agood number of others, this student is probably protecting himself from being made to
fed bad about himsdlf - to fed stupid or incompetent - by getting cross. Others do the same thing
by cutting off, by disengaging mind, :and feding from the situation. Some, of course, do fed
bad, in varying degrees. Typica of most ‘bad’ lecture Soriesisthe lack of interest and
involvement in the subject.

The diagram on the next page summarizes the importance of various fedingsin ‘good' and
'bad' lecture stories (see the previous chapter for the abbreviations used). It also shows how some
of the main features of 'good' and 'bad’ stories relate to one another, using shaded areasin
proportion to the importance of each feature, and overlap between them to show what proportion
of stories have two or more features in common. The features include some not directly related
to the andysis of
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fedings asin previous chapters, but others related to the reasons students gave, exploiting the
possibility offered by the network system of analysis of keeping track of things at thislevel of
detail.

Images here
7.2 PATTERNSIN 'BAD' LECTURE STORIES

The diagram on the previous page clearly shows that the pattern reating fedings and reasonsis
more clearly articulated for 'bad' than for ‘good’ ories, faling negtly into two parts. For this
reason, we discuss the 'bad’ storiesfirst.

We looked at the coded summary of each story, and put them in what seemed to be natura
groups, according to the pattern of feelings and reasons in each. One group, of rather lessthan
haf the 'bad’ stories, was of ones where the student felt bad in himself or about himsdlf. Thet is,
in addition to feding bored or asif wasting time, he might fed puzzled, depressed, or confused;
or he might fed that he was not understanding or not acquiring knowledge. Two sub-groups here
good out. One of them was of students who felt some redl sense of failure, of not having
achieved anything. The other was of those who felt persondly inadequate or very insecure. Not
surprisingly, these two sub-groups overlgpped, with failure contributing to a sense of sdif-doubt.

The second sample story in chapter 1 (section 1.4.2) is an example of bad fedings of sdlf-
doubt and worry associated with not being able to understand. The following has some other not
infrequently found features.

'It was like sitting there looking at atelevison screen: you know, just looking. Hewas
taling about transformations and different numbers of dimensions, and | could never
understand how it was done. Maybe | had the symbolswrong, but the thing is, when |
looked at the board and was copying things down, | never felt that what | was copying
down had any meaning...My mind was just blank, | was just writing things down.
Afterwards | wanted to go to the library and do some work on it and try to understand,
but I never did. | felt too scared of the subject, and felt | couldn't doit. | felt "Oh God,
thisisfar beyond me" - | wasjust like azombie. | thought maybe | shouldn't have come
to universty. | don't think it was the |lecturer's fault completely, but when | thought |
would try | just became logt in ajungle of symbols and didn't take anythingina al.’



Besdes the insecurity, a driking fegture is the loss of meaning. All too often, sudentstold us
of blindly copying notes like amindless machine:

'You just become like an automaton just writing down what is going on the board, while
the words go right over your head.’

It is sometimes unkindly said that lecturing conggts of the transfer of notes from the lecturer's
notebook to that of the student without passing through the minds of elther. Evidence that it
happens is disturbing; less disturbing is the evidence that sudents actively didikeit:

It seemed s0 stupid, just copying and not redizing what you were doing.’
Strongly associated with dl this, of course, are not coping, getting lost, and getting |eft behind:

'Once you had lost your concentration, you had had it. Then we dl just sat and copied.
And we couldn't follow. Y ou had lost the thread of what was happening, and you need a
few minutes to sort it out, but you can't take the time off because you haveto go on
copying the notes.'

'Y ou get further and further behind, until you think, "Sod it, | won't come this week".'

'He said, "Don't bother learning that - youll pick it up asyou go dong - don't better if you
don't understand it now." And | never understood it from there on.’

The second main group we identified, which aso appears in the diagram relaing fedings and
reasons, is one of students who, rather than feeling bad in themselves like those above, reacted in
some way againg the teacher or theteaching. Asthe  diagram shows, there is some smdl overlap

between the two groups, but in generd the students who fell bad spoke more of themsalves and
more incidentaly of the teacher.

Those who reacted againgt the teacher did so in two main ways, indicated in the diagram.
Rather less than hdf (including those who aso felt bad) did so directly, blaming the teacher
rightly or wrongly for such things as not seeming well prepared, not seeming to bother, not
seeming to know what he was doing, or for being distant, brusque, or even cutting. The second

examplein section 7. 1 isagood ingtance of the genre. The antagonism comes out in such things
as.



'If hels not interested enough in teaching us, why should we listen to him? Why should
we 'do any background work of our own, when he doesn't seem interested in it either
which comes from another story of the same kind.

Rather more than hall were much less aggressive, spesking of the teaching and not the
teacher, of reasons to do with how ideas were not put across rather than being caustic about why
they were not put across. These stories were ones in which the student seemed to usto be
distancing himsdlf; avoiding getting too involved in the Stuation. They tended to express
indifference or lack of respect for the teacher, rather than annoyance or anger. They tended to
look on the Situation as one of having to learn without interest or gimulus. In the diagram, they
are labded ‘withdrawn' - though ‘distant’ might serve as well or better. The standoffish tone
comes over in thefollowing.

'l could never redly undergtand it. | supposeit'sabig failing on my part...the lecturer

jumped in a the middle - he'd draw a graph and not mark his axes and put aline and say
that a trangtion takes place, and then when someone asked what transition, he'd put ‘gas
and 'liquid’ on the graph and then just move on...He was dways trying to move on... so if

he misses out aminus Sgn here or an e therebut gets the answer he's not interested - he
knows what he'slooking for...l just said to myself that 1'd go and look it up in the book,
because there's absolutely nothing you can do in alecture if you can't understand it. So |
just didn't bother - | went dong and just watched. Y ou've just got to Sit there and accept it
asitis You cantlook it up in the book to seeif he's going right and follow him dl at
once.’

With this group, the predominant feding was one of lack of involvement; of lack of interest,
not caring, of time-wadting. As the left hand part of the diagram showing fedings indicates, lack
of involvement in the subject is the most common feding in 'bad’ stories. It appearsin nearly dl:
students seem firgt to lose heart and interest, and afterwards sometimes to fed other things. What
digtinguishes the ‘withdrawn' group is that they, in the main, only register lack of interest or
concern. Some do so to the extent of hardly bothering to blame anyone or anything:

'You just fed like you want to get up and get out - to go for awalk instead of trying to
copy dl the little symbols down. It's lectures as awhole redlly, not redly the individua
lecturer'sfault. I'd just say that



the lectures were boring - you don't redly get anything out of it. I'm just glad when it's
finished. | go because obvioudy | need the notes, and you get alittle bit more then if you
copy someone else's. They're something | accept - they're there and you got to do them,
SO

Any overwheming desire to wring such a student's neck ought perhaps to be temporarily
resisted. The consequences of the existence of such reactions, whether the last cold cutting- off or
the previous distant disapproval, are we think very important. A lecturer who is not doing too
well, whether for good or bad reasons, is likely to get a quite strong 'don't care' fedling from a
class. If instead he got a sense of unease or unhappiness, he might find it eeder to sympathize
and so to dter things alittle. Asit is, heisonly too likely to react with the doof annoyance the
last story so easily provokes. That, however, can readily cregte a distance between teacher and
students that soon becomes too grest to be bridged. It is a dangerous situation, because of the
built-in feedback which tends to make matters go from bad to worse.

7.3  COPING AND DEFENDING

The argument a the end of the previous section involved a degree of interpretation. We propose
here to extend that interpretation, and to consder how religbleit islikely to be,

We think that the difference in the diagram in section 7.1, between 'bad’ storieswhere thereis
arather clear division between students who felt bad and those who reacted against the teacher or
are 'withdrawn', and ‘good’ stories where most fedl good and more of those who distance
themsdlves react and fed good, might be explained in terms of the need to defend onesdlf.
Nobody likes feding bad, and many people avoid doing so by two Strategies: either they get
angry (it is often less bad to fed crossthan to fed rotten) or they refuse to fed anything much a
al, (1 won't let it effect me). These are the two things we see the students doing in the stories.

By contrast, nobody objects to feeling good. Further, having awarm or positive reaction to
the teacher adds to the good fedling, so it is no surprise to find the two going together more
often.

Such an interpretation is at best tentetive. It isvery likdy that sudentsin talking. to us
avoided too sharp or too persond a criticism of the teacher - several said as much, and the tone



of most interviews which criticize the teacher is moderate. No less, those who felt inadequate,
insecure, worried, or a sense of failure may well have been reluctant to say so. It ispossible,
then, that we may have overestimated the number of sudents who are labeled ‘withdrawn'. It is
aso possible that some of those who felt bad took refuge in criticism only when talking to us,
and not as an interna defense.

Againg these cautions, it can be said that the proportion of storiesin which the student
merely expressed interest or lack of it, or reactionsto the teaching in mainly coal, intellectua
terms, was much the samein 'good' asin 'bad’ stories.

A little reflection suggests that lectures are to be seen as something to cope with rather than
as something to succeed at; success comes later if it comes at dl. A lecture is done to one, not by
one. Correspondingly, most stories, 'good' and 'bad’, contain some reason having to do with
understanding or not understanding, and about half mention reasons to do with coping well ('
was making progress) or not coping ('l got more and more behind’). This would make it likely
that ways of defending oneself would come into play in 'bad' stories, as we suggest they do, and
that pleasure, involvement, and happiness at making progress would be the trade marks of ‘good'
stories, as the data Suggests they are.

The interpretation gpplies as much to the teacher as to the student. It is a decidedly
unpleasant experience to be giving a lecture course which is not going well. The danger
mentioned at the end of section 7.2, that the teacher may protect himsalf by being cold and a oof
(and who has not heard teachers writing off awhole class asidle or uncaring?) and drive the
gtuation further downhill, can then be ared one.

None of this ought to outweigh the other haf of the Sory, that a substantid fraction of
students fed at best lost, and sometimes deeply worried and inadequate in some lectures. A
lecturer may eadily not suspect how many lonely regppraisas he triggers off, or occasionaly
CalIses.

7.4  PATTERNSIN 'GOOD' LECTURE STORIES

In looking at 'good' stories to produce the diagram in section 7.1 showing connections between
fedings and reasons, we did not find that stories fell so sharply into groups. Rather, they shared a
number of traits which, while tending somewhat to go together, only divided soriesinto
overlgpping groups. So



the diagram for 'good’ stories has alot of overlap. Too much should not be made of the
contrasting lack of overlap in the diagram for 'bad’ tories: students who felt lack of success or
security in them did mention reasons to do with the teacher, though the diagram might suggest
otherwise. But the fedings were more about the student himself, and the teacher's role in the
story was often aminor one, so the division seemed natura. The opposite was true in most 'good
dories festures which were as close as we could get to the complements of those which
distinguished 'bad’ stories were certainly present and easy to identify, but tended to carry more
equa weight in each gory.

Roughly, the ‘good’ stories fall into three groups.

One group, of nearly haf the stories, do not mention success or security or self-confidence,
but are like the first example in section 7.1 in being about increasing interest in the subject, in the
fedings being ones of pleasure and satisfaction, and in there being a good dedl of liking for the
teacher or at least appreciation of the way he did the job. The following istypical of the kind of
satisfaction they expressed:

It'sjust agood feding redly. You fed that you can manageit alot better. Y ou enjoy the
work, and you're interested in it only when you can understand it. And this helpsyou
understand better, so it makes you fed better about it too.'

Note the emphass, argued for in the last section, on coping and understanding, rather than on
persond achievement.

Many mentioned a persond response of the teacher:

'He was very funny...It was very relaxed for alecture. Y ou did concentrate, but it was
niceto have arest. It wasfun, so | felt happy...Y ou thought he was a great bloke, and you
felt you could ask questions. He redlized we didn't understand half of what was going on

- you knew from what he said that he redlized that, so you felt you could ask.'

"Theréd be a hush the moment he walked in...everybody was interested...his jokes and
comments genuingly got a response from us. There were always alot of peopleto talk to
him afterwards. And he wrote up a set of basic notesto take down, but he was making
comments and remarking on details dl through. He got on with the conversation - er
lecture - yes, conversation isthe right word - it was asif he wastaking to you to



you individudly. His was such afriendly gpproach.

Others of those who do not mention success or security have amuch more low-key attitude.
They are not wholly unlike those we caled ‘withdrawn' in 'bad’ sories, 0 it is convenient in the
diagram in section 7. 1 to use that label, though 'rether less involved' would be fairer. Those who
respond to the teacher do so in arather cool intellectud way, praising the teaching rather thanthe
teacher. Others do not mention even that, but smply say that they were a bit more interested. So
there are sorieswhose gist is little more than:

'Y ou fed mentdly simulated - you feel you can go away and read up on it and be
interested in it, and that you haven't wasted your time at the lecture!

though a larger number get pleasure and enjoyment as well.

A second main group, of nearly athird of the stories, had to do with increased security or
sdf-confidence. As one might expect, they were often very appreciative of the teacher. Their
confidence was usudly linked to understanding.

'Y ou're more relaxed...He drew on work (I didn't know) so of course | was a bit behind
and got abit lost. But & least | thought that it would only be amatter of time before |
could takeit in and understand it. At least | didn't fed worried - | wasfairly confident.’

Confidence, naturdly, is often dlied to examinations:

'l could start with the equation and work out the answer without looking at the notes,
which | couldn't do for alot of other things. It was the fedling that 1'd managed to do it, |
suppose - | felt abit ated - that I'd got somewhere, and that the knowledge | had | could
put to use - just by being able to work it out mysdlf. And | was confident, going into the
exams- | knew there would be questions | could do completely.'

The lagt sudent's confidence istinged, like that of severd, with a sense of achievement. A
third group, again nearly one third of the 'good' stories, overlapping those about confidence, had
this feding. They were unlike other storiesin having much less in them about the teecher; when
a student fedl's he has achieved something he rather tends to take the credit, unlike what happens
when someone gives him pleasure or makes him fed involved. The following is agood example.



'l had never understood magnetism - it wasjust aname. Y ou could write down formulag, but
| didn't know what it was. Then, in the relivity lectures, here was something - the opposite
of equations - some sort of intuitive understanding. It's silly, but | fet afeding of superiority
that | knew more about it than anybody €lse on the course. It came about because | could
write out an explanation mysalf on paper, without using the lecturer's notes and equations. If

| have got agood idea of what's going on, then | can build upon it, happily. If it's based on a
recipe which has been forced into me, then I'm not happy. '

It seems good that some students at least have a pride and pleasure in their understanding, and a
shade unfair that their sturdy independence may |eave the teacher with less sense of ajob well
done than he may deserve.

One gtrong feature in 'good’ lecture stories is of wanting to learn more ( athird of them al
have it explicitly). It is most frequently associated with fedings of pleasure and enjoyment that
go with astrong and persond reaction to the teacher, but appears also along with fedings of
achievement.

It isafeding of generating interest - you don't fed particularly good about it because after dl it
iswork, but it does give you some enjoyment in work. So you might work on that subject
because you want to and not because you have too Y ou were more able to learn, not for exams,
but as something that would stay with you dways. '

7.5 INVOLVEMENT AND UNDERSTANDING

Running like a thread through both ‘good" and 'bad’ lecture stories are both involvement and
understanding. Essentidly al ‘good' stories mention interest, enthusiasm, and so on, If they
mention nothing dse. Essentidly dl 'bad’ stories mention their gloomy opposition. Again, both
kinds stress understanding or not understanding as the single most frequent reason for fedling
‘good’ or 'bad'.

Reasons often link the two, asin many of the above examples. The lecturer's words keep
coming a you, many stories say, and if you don't understand you lose interest; indeed thereis
nothing to be interested in, in things which mean nothing.



7.6  DIFFERENCES BETWEEN GROUPS OF STUDENTS

We |looked for differencesin lecture stories between the years, but could only detect one. That
itsdf is perhaps the most important conclusion: that lectures are much the samein dl years.

The one difference was that it was often second year stories which contained reactions
againg the teacher. If anything, there was a paradle dight tendency for those who felt bad to be
talking about the first year.

Wethink it mogt likely that thisis an effect of growing sureness about what iswhét at
university. Inthefirgt year, it may be hard for astudent to tell if what has gone wrong is hisfault,
the fault of others, or some of both. He knowstoo little of what to expect. Later, sSudents more
confidently apportion blame, and nat, it seems, so often on themsalves. Whether they are right or
not is not the point; the consequence could be a certain coolness when things go wrong which
somebody will have to ded with.

We looked dso for any differences between ‘weaker' and 'stronger’ students, but found none.
They told smilar kinds of stories, and gave Smilar reasons.

7.7  DIFFERENT KINDS OF REASONS

The diagram below shows another difference, consstent with what has been said above, between
'good' and 'bad’ stories. We looked at the reasons students gave for their feglings, which
concerned the teacher. In coding, al reasons were assigned either the label ‘cognitive or
‘affective’ (by the appropriate network). That is, areason like, 'He explained wdll' is about ideas,
while one like 'He was cheerful and enthusiastic’ is about an emotiona (affective) characteridtic.
All were dso labeled ether ‘individud' ("He knew the subject)) or ‘'interpersond’ (He gave usa
lot of help) - these both being cognitive as it happens.
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The diagram shows how in ‘good’ stories, reasons to do with the emotiona aspect of the
teacher- student relationship are more prominent than in 'bad’ sories, where the emphasisis
heavily on idess. It shows aso how in 'good’ stories, reasons to do with human interaction come
more to the fore.

Thisis not to say that good lecturers are nice people who do nice things, or that bad lecturers
are remote, cold, ideas-men. Apart from the fact that students may here as e sewhere have been
sdectivein the kinds of things they would say, that would be a naive interpretation. 1t may just
be that when things do not go well, concern for work and understanding overrides everything
else But it is il proper to point out that 'bad’ lectures do from this evidence acquire a cold and
distant character, as opposed to the more personal, more felt tone of stories about 'good' ones.
Those who think that the human qudities of alecturer are irrdevant, if there are any who do,
should think again, just as should any who think being niceis enough.

In more detail, what kind of reasons did the students give? We have dready stressed the
importance in both 'good’ and 'bad’ stories, of reasons to do with the student himsdlf, of coping,
of understanding, of fedling involved in the subject. Asto the teacher, in 'bad’ stories'too high a
level' and "assuming too much' taken together led the fild. Not far behind came 'too high a pace,
the point perhaps being well illustrated from a'good' story about how ateacher did not go too
fedt:

'One lecturer told us it was his bdlief that students couldn't concentrate for more than
twenty minutes, and that in the middle of the lecture he was going to give us a break,
where we could walk about, ask him questions, go outside and smoke, and generally

relax for five minutes. Then he would start again, so we would get two periods when we
could concentrate, which seemed a good idea. (It was good) just to be able to sit and read
back through your notes if you wanted to, and if you find anything you havent

understood to go and ask him. Like going and playing them back - going over it in your
mind. Also it showsthat he takes an interest in us, S0 you don't mind going to ask him
something.'

A comparison with previoudy quoted remarks, especidly those about blind or mindless copying,
suggests that pace is often a problem, not so much of speed, as of alack of timeto reflect and
consder. Since pace was mentioned in about half the 'bad’ stories, it looks asiif it ought to be
taken to be a problem.



It is second and find year stories which most often mention the lack of darity of
explanations. Probably they know enough to know what they understand, while in earlier years
the same thing looks more like alecture at too high aleve.

In‘good stories, cognitive individua reasons till outnumber the rest - that is, thingslike
being clear, making things understandable, and so on. But affective reasons, and interpersona
ones, are now more important - thet is, things like being funny, or friendly, or dearly taking an
interest in students. We think it quite important that students seem to interpret actions like giving
them a bregk (asin the last example), telling them a bit about one's own work, or taking trouble
over hand-outs, as 'taking an interest in us.

7.8  GENERAL IMPRESSIONS

One generd impression we have from the lecture storiesis that it matters alot whether the
lecturer manages to resolve the tension between two contradictory purposes of lectures. One
legitimate purposeisto teach and explain ideas and arguments. Another isto provide an
intdligible framework for further private work. The contradiction liesin what students are led to
expect: on the one hand something complete needing no further work, and on the other abasis
for further work. Interacting with both is the pressure for complete coverage: inthefirg as, 'If we
haven't been taught it how can we know it?, and in the second as, 'If it hasn't been mentioned,
how are we to know that we should know it?. A lecturer can opt for one approach or the other,
but to try to do both can lead to rapid-fire racing through detailed proofs without any time to put

them in perspective.

A second generd impression isthat students desire to do more work, or their lack of desire
to doit, has alot to do with feding that it is possible and not too threatening. So the 'good’ stories
say thingslike, 'l wanted to work more on it because | felt | could', and 'bad’ onesthingslike, 'l
didn't understand, and so | lost interest, and didn't want to work'. Most lecturers want to ‘motivate
students to work on their own'. The key seems to be to make that seem possible and not too hard,
and to provide occasions for studentsto fed that they have understood at least alittle. It is
necessary, legitimate, and tempting to emphasize how much they do not undergtand; it is
dangerous to do that exclusively. Rewards for smal steps forward help people to essay bigger
ones. Findly, thinking such work to be possible has to do with the teacher seeming relaxed and
nice.



8.1

L aboratory and project stories
'PROJECTS GOOD, LABORATORIES BAD"?

"... by then you have got quite abit of knowledge of physics - or you think you have - and
you are dlowed to pick any subject you like and studly it...Y ou were alowed to apply
your knowledge, and thisiswhat | had been looking for, because until then it had al been
theoretica agpart from lab work, and that was just set experiments which had just been
taken from atextbook, whereas now you were reglly coming up againgt problems and
you had to think things out for yourself. They were not mundane any more - you fdt you
were facing that problem for the firgt time...One day you would fed dated because you
had got something to work; another day nothing would work - it was up and down. And |
think it probably helped me to decide on my future career - | liked the chalenge but |
decided that that sort of thing just wouldn't redly suit me!'

"...the experiment - it's the thought of being there for five hours at atime and when you
come out you don't fed you've done anything. It's dso the thing that thousands of
undergraduates have done it before - it's SO stereotyped you could dmost use a tape
recorder instead of a person...All right, you've got to build up from basics, but surely you
mugt fed ingde that you're doing something useful, because if you're not, what's the point
of it? In my mind it leads to alot of apathy.’

It would be easy. to arrive a the smple conclusion that projects are good and laboratory

work is, mostly at any rate, bad. The balance of 'good' and 'bad’ stories in these two areas (table
5.1) lends some support to thissmple view:

‘good’ stories 'bad' stories
Projects 21 2
Laboratories (first year) 7 21

Laboratories (later years) 9 6



As the above table shows, it may not be quite so smple (nor does the evidence advanced in
the project's companion volume PRACTICAL WORK IN UNDERGRADUATE SCIENCE
encourage the belief that it is)o Thereis amarked shift with time, with second and find year
stories even favoring laboratory work. in the first year, .the number of ‘good’ storiesis not so
smadl asto be discounted entirely.

The obvious hypothesis about why laboratory work seemsto improve isthat it comesto
share some of the values associated with projects; aview that would take support from the
following:

'l like the practicas in the second year because you don't have someone bregthing down
your neck - you are given avery openended approach to experiments. You are just given
afew essentids and you go away and read up background literature, and are left on your
own to make of it what you want... Y ou have so much freedom for once - you are
alowed to pick for yoursdf rather than have everything presented to you.'

All this offers a natura framework for the chapter. First, what makes projects mostly good?
Second, what makes |aboratory work bad, when it is? Third, what can make |aboratories good,
and how can there be more of it if it isworth having?

In the diagram showing fedings about laboratory and project work (using the format
explained in chapter 6), given on the next page, the fedings about [aboratories have been divided
into ‘good' and 'bad' so that a direct comparison can be made between ‘good' [aboratory stories
and project stories. (Fedlings from the two 'bad' project stories are not shown, because the smdl
numbers make the importance va ues meaningless).

Notice how, in'good' stories of both kinds, and by contrast with lectures, the importance of
satisfaction and of success outweighs that of involvement. The projects win on intense
satisfaction (elation, etc.), the satisfactions of |aboratories being more ordinary (pleasure, €ic.).
Projects dso win on fedings of achievement, though the importance of it for ‘good’ Iaboratories
isrdativey high. In both, the importance of freedom is gtriking (perhaps the labs win here
because it isless to be taken for granted in them). Both make a noticeable contribution to
fedings of security and sdlf-confidence.

The 'bad' |aboratory stories are much the obverse of dl this, 'except that lack of involvement
is, as dsawhere, more important than lack of satisfaction, and that insecurity is more than usudly
important. Fedings of failure are asimportant



IMPORTANCE OF FEELINGS ABOUT PROJECTS AND LABS

Impoartance: Feelings per 10 appropriate storiss

laboratoriss nrojects
«ByE pp B35, 9] "bad® "gaod?
d 5 in 0 g 0 o 2] 10
r+ I O
i — o B
[ b- .
k. - 0 =
| _r—-'GEi-D B
E L b —
e 3 —
i HSF-in B=
i -
+ O
ID—_.___.[ =
]
- |
Il'lull:lg[-'I P




in 'bad' laboratory stories as feelings of success arein 'good’ ones.

So far, then, the evidence suggests that projects and 'good' |aboratories have much in
common, except that projects offer more intense pleasure and a greater feding of achievement.

82  WHAT ISSO GOOD ABOUT PROJECTS?

The best gpproximation to describing the reasons students gave for liking projectsisto say that
they mostly gave the same main reasons. That is, ahaf or more gave each kind of important
reason, and where reasons were not given by nearly dl, they did not cluster together but were

evenly spread. The diagram below shows the importance and overlap of most of the main
reasons.

[PROJECTS: RELATION OF FEELINGS AND REASONS

|::|::-|_|i_|‘||:.| and

'.: :— urdarstanding
X —

L \%‘ l\'“ sucoe3a

J' VE" 1NT'rE-Elr_h:nn

N \

SN

K intensa
/ -_;' IE'.- ™~ i
*Aaatisfaction

Essentidly dl the stories contain something about coping and understanding; that is,
about facing and surmounting a challenge, ‘intellectua or practica, or about reaching new
ingght or knowledge. So ‘coping’ means things like:

"...that got us redlly thinking about what we were going to be doing in practice... Things
were rather dow to begin with - we had various hold-ups - but we were able to do some
preliminary experiments, and &fter that we were able to make afair bit of progress...|
suppose it was being able to carry through an idea right from hearing about it in the first
place, then finding out about heat pipes in generd, then narrowing it down to what would
be feasible. "



'‘Underganding’ in the project stories often has the qudity of ‘things suddenly making sense,
asin:

"...the beauty of Saturday morning, when it melted'. That 1'd got a fluctuation big enough
to cause melting. 1'd worked through the maths behind the fluctuation terms, and 1'd got
an answer, and it was right. Therés abeauty behind it dl - theré's areason'.’

'For thefirgt time | actualy had hold of a concept, and | could think about it - | was
thinking ingde something.'

In most stories, the degree of persond involvement is taken for granted, but is sometimes
very explicit, asin:

'When you are doing a project you become part of it - | often walk about thinking about
different things...| used to talk to it and even thump it - if anybody had seen me they'd
think 1 was going mad.

Asthe lagt diagram shows, success or achievement is mentioned in three quarters of the
dories, only a quarter mention only involvement, coping, and understanding. The dividing lineis
not sharp, but the sense of achievement in many storiesis sufficiently often so strong as to make
it worth atempting some divison. That is, things like:

"... If what I'd found was right, then it would discredit dl the work done by X...I'd read all
X's papers, and redlized that the areas he'd considered where errors could comein
couldn't account for the discrepancy. It was a discovery that through my own intellectua
ability, however limited it may be,. I'd actudly come to some concluson. '

and many more where the student has achieved something less dramatic but ill red in his own
eyes, are clearly very important parts of what projects offer.

Going with such success, but not exclusively associated with it, is frequently a sense of
intense satisfaction not often found in other areas of work. Thrill', ‘astonishment’, ‘areal kick',
and so on are words common in project sories and rarer elsewhere. Such satisfaction and
achievement is not exclusively scientific; it can relate dso to the practicad outsde world:

'l had been trained, and | was doing something - | was being useful. | thought, if | can do
that now, | can go off into industry and do it again. To be able to go out



and do ajob and earn awage...Y ou are keen on everything then...I didnt mind getting up
early to get a bit morework in.'

Here, as S0 often, satisfaction, involvement, and achievement are inextricably mixed.

More than haf the stories make a point of freedom, responshility, or independence. To give
examples

"Y ou make up your own mind, and you do what you want to do within reason. Y ou have
done it on your own, and you haven't been told how to do it.'

... @ last you were being trusted with. it (expensive gpparatus) - a last you were being
treated asif you knew what you were doing, and didn't have to be watched over the
wholetime...Y ou can go about it in any way - you can split up the work between your
mates...Y ou have got your own choice...Y ou like people to think that you're responsible,
that you're not just messing around...If you make a mistake, you take the respongbility
for it. Y ou get the credit when you do it right, and you get moaned at when you do it
wrong, but at least you know, ",\Well, that was dl mine".’

Two impressions, hard to capture in any andysis, remain with us from areading of this
aspect of project gories. Oneis the strong sense of release - of pent-up energy. The other isthat
the contrast is not freedom versus restriction, but freedom versus dependency; of not having to
rely on others. A student is, after al, 'free in alecture course to work aone, to take what he
wants from lectures, and so on. But heis gtill dependent on the teacher, and his 'freedom’ is not
as sharp and explicit asin projects. It may well be, we think, that lectures and the associated
private study could be improved by marking out the areas of freedom and independence less
ambiguoudy; by clearly setting aside certain areas for study which will not be ‘gone over' in the
lectures, for example, or by setting tasks such as writing essays in which a part of the work is
‘covered' in that way aone. The sense of release we feel we detect suggests that students are
more than ready for such a step.

The two 'bad' project Stories deserve a passing mention, if only because they illustrate two
problems relating to freedom. Oneisastory of frustrated hopes, of things obstinately not
working. The student felt tense and frustrated, and had to take frequent breaks to calm down.
Even 50, it may not be inggnificant that he says



It would take alot to actudly make me give up the whole thing. '

The other story is one of persond antipathy, of agirl who loathed the man she was partnered
with. These and other problems are bound to arise; the remarkable thing is how few we were told
about.

8.3  WHAT CAN BEBAD ABOUT LABORATORIES?

The importance of various fedingsin 'bad’ |aboratory stories has dready been shown in the
diagram in section 8.1, and discussed there. Two of the notable festures are the tendencies to
negdtive interpersond fedings, such as annoyance with the teacher, and to lack of security
together with negative fedings about onesdf - things like dread or sdf-doubt. The diagram
below shows how these fedlings are related to other reasons given; to whether the problem was
some difficulty with the experiment (too hard, too long, apparatus did not work), to whether it
was an inability to understand the ideas or to cope with the experiment or apparatus, and to
whether a problem lay with the teacher (not getting help, not getting guidance, not getting
recognition for what had been done)-

As adways, these reasons are those as seen and reported by the student. We make no
judgement asto ther find truth.

——— s — —_—
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RELATION OF FEELINGS AND REASONS

[ Insecur ity

8 finnayanca towards
i, teacher

\\ 3 \% v
e ¢ fnnoyance touards

o

sftuatian
h Above Featurass
absant

¥
1
*
" e g}f I
A
. s Not understanding,
oy A not coping
g .
] [ " i
e
A A
~

=

DiffFicultias with
axparimaent

ﬁif’ Soma preblem
s

with teacher




Although the numbers are smdl (al 27 stories are represented on the diagram by a symboal),
the pattern of fedings and reasons makes good sense. All but 2 out of 16 who felt insecure are
those who could not understand or cope with the work. All but 1 of the 5 who were annoyed at
the Situation were those who both had difficulties with the experiments and could not understand
or cope. All those who were annoyed with a teacher were those who described some problem
with ateacher, though only 7 out of the 18 who described such problems got annoyed in this
way. No one of the three kinds of reason looks critical by itsdf-dl are about equaly common,
each gppearing in rather more than hdf the sories.

In chapter 5 we identified first year |aboratories as a problem area, especidly those
|aboratories as they seem at thetime to first year sudents.

Looking, then, at first year laboratory storiestold by first year students, and contrasting them
with stories told about later years, we found a clear difference in the kinds of reactions they
contained. The difference is best shown by grouping the reections into three kinds: 'turned off’,
'upset’, and 'cross -

The fedings we called 'turned off' were such things as.

lack of interest
fed up

time - wasting
bored
indifferent
disstisfied
pointlessness

The numbers of such fedingsin the firg year and in the later Stories were in the same ratio as
the total numbers of fedings in the two sets of stories So the two groups were equally ‘turned
off".

Differences appeared in the other two kinds of fedings. Those we called 'upset’ were ones
like

depressed
bewildered
worried



fearful

logt

inferior
inadequate

'I'm no good &t it'
anxious

panic

The firgt year students produced more than their share of these, and studentsin later years fewer

than their share (the disproportion being Satigticaly sgnificant at the .05 level, provided that one
accepts the grouping as naturd).

Thirdly, of the fedings we cdled ‘crass, which were such things as.

frustrated

annoyed with the teacher
annoyed with the apparatus
migudged

resentment

hatred

the students from later years produced more in proportion to their numbers than did the first year
sudents (again datigticadly sgnificant).

That isto say, both groups are 'turned off', but the first year students get 'upset’ while second
and fina year students get ‘cross. One reason why first year stories by first year students seem to
be critica (see chapter 5) seems to be the relative importance of events happening in the first few
days or weeks.

'l was on the first experiment for three or four weeks -you get begged down and worried.
Youre afraid to bresk anything...At first you're afraid to go and ask, and the demonstrator
at that time wasn't coming to ask me... Y ou don't know anybody redlly, and you're afraid
to show yoursdlf up in front of people. And it'sjust very bewildering. Y ou need someone
to help you to adjust at. first, Someone to come round and say you're dl right. It was all
rather depressing.'



When things go wrong it is easy to be put off, and hard for the new student to fed better by
feding cross

.thefirg practica - after that | redly felt like just giving up and going home because it
was 0 bad. We didn't get any circuit diagram or anything, and we just sat around for the
whole day fiddling with resi stance boxes and not knowing what we were doing. | felt so
fed up by the end of it, it was so absolutely awful. | thought, "If it's going to be like this|
won't last here very long”. | didn't know what was going on or anything, and | just sat and
looked at the bits of wire and thought, "Help, what on earth do | do next?. | till dontt
enjoy them at dl - we have practicas on Thursday, and | Sart dreading Thursday by
about the Tuesday before.

When firgt year students do get cross, it is most often with themsalves or the gpparatus. they
probably do not fed strong enough to get cross with gaff. So, for example:

'l spent three whole sessions doing it, coming out with the wrong answer at the end.
Doing something wrong dl the way dong -and nobody pointed it out. | got great tables of
results, reams and reams of them, and it was dl wrong. But you can't redly be angry a
anyone - it doesn't redly seem to be anyone's fault. Y ou can be annoyed but you can't
reglly complain...Somebody walking around could well ook at ustaking al those
readings and say, "Oh well, they're getting on fine'. They're not going to know that
secretly you're fuming away saying, "What awagte of time - thisisslly".'

To sum up: the undergandable initid nervousness of students seems to combine with the
consderable effort needed in the |aboratory; with the natural obdurateness of hardware; with
their (correct) assumption that there is some kind of 'right answer’; and with their uncertainty
about what kind of thing is expected (what staff will count as 'right’); to meke them fed fed up
and ligtless, and sometimes privately annoyed. What worries usis the contrast of this picture
with the surface of things - with aroom full of busy work- and with the frequently expressed
laboratory ided of leaning practica skill under the helpful tutelage of experts. What is hopeful is
that few of these problems are dl that difficult to put right,

In later years, students are more sdlf-assured; some not even worrying about putting on a
good front:



If I didenjoy it, if | wasinterested in it, I'd think about it more...I don't take much interest
inmy work - | just do it because | haveto.'

Happily, not many seem to be such hard cases. In their |aboratory stories, gpparatus still goes
wrong, help is dtill not avallable just whenthey want it, and work is till lengthy and tedious. But
the problems do not get under their skinsin the same way as they tend to with first year sudents.

"...you spend aredly phenomena amount of time just waiting for somebody to explain
what you're supposed to do. It'sredly very frustrating, and if anything goes wrong you
have to wait again. It kills off any enthusasm. And little technica things go wrong, with
only one person who can fix them. A waste of time!'

Criticism which would upset sudents earlier now produces a reaction more tinged with
indignation:

"...he turned round and 'said to me, "Y ou're going to have alot of trouble later on if your
gpproach to work isthis dagpdash”. | resented that dightly, because it wasn't redly his
place to criticize me like that, | didn't think. | know | tend to be a bit dapdash, but it was
abit like being kicked...he had dragtically overstated the case. '

Laslly, these later stories tend to mention lack of independence, indirectly in talking about
having to do things, or directly:

'l would rather it was more l€eft in your own hands!'
84  WHAT CAN BE GOOD ABOUT LABORATORIES?

The diagram below offers a picture, more cheerful than that of the previous section, of the
relation of fedings and reasonsin ‘good’ stories about laboratory work.
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All these 'good’ gories have something in them about being able to cope or understand, and
about the satisfaction which that can give:

'l can get agreat ded of satisfaction out of doing something, carrying out a practica and
learning something from it that perhaps | didn't understand, but because I've had to do it,
it makesit abit clearer. Y ou've learned something in theory, and been told that theré's
this gpparatus and what it does, but you don't actually know what it does until you've
actudly seenit...| fet quite chuffed that I'd actualy managed to learn something this
time...And afeding of having completed something, of having succeeded, judt for alittle
time. Y ou fed hgppy about something having been done well. Even if other people don't
think it's done wdl, you may think so. That's what matters. '

Thisis one kind of 'good' story about laboratories. stories about experiments which work,
about learning something, about succeeding in doing atask. Teachersin the [aboratory play a
minor role in such stories; the main events concern the confrontation of student and apparatus - a
confrontation which gives the sudent a sense of achievement when he wins the bettle.

Another kind of 'good' |aboratory story has to do with independence and freedom; one
example appearsin section 8.1 to illustrate the project-like virtues of some normd practica
work. Some students grasp the opportunity eagerly:

'l chose this experiment ddliberately because it was the hardest one to do... The fact that |
could choose the experiment, knowing that | didn't understand it. And the chalenge of
being able to walk up to something and not know athing about it, read the smdl blurb
they provide for you, go and get the books and find out about it, and actualy succeed and
come out with an answer that's dmogt right. That's whet | think physicsis about.

In stories of the firgt kind, which might be labeled usng the words of one girl,
‘Hurray, I've doneiit;'
daff in the laboratory have a difficult role to play. They are expected to give hdp whenit is

needed (and as the last section suggested, to guess when that is on flimsy evidence), but to let
well donewhen it is not. The next example nicdly illugtrates the baancing act which isinvolved.



'If you get any problems you have demondtrators to contsuit, but most of it is up to you.
If they think the experiment is difficult they'll give you more help and more or lesstell
you how to do it word for word, but if they think you might be able to do it with a bit of
thinking by yoursdlf, they let you think it out by yoursdlf, which isin some ways good
and in some ways bad...If you can think for yoursef it'sdl right, but if you can't you're
having problems dl the time. Y ou cant keep going to your demonstrator and asking
what's happening here and what's happening there. '

The help demondirators give can be much appreciated:

"...having it explained, | realized what was happening, what | was supposed to do, and the
sort of results | should get out. | went back to the experiment and did it, and it worked - |

fdt greet. That was very satisfying - 1'd learned something.'

It isnot surprising that the student takes the pleasure and credit to himself, but it does mean that
the events are more rewarding for him than for the teacher. Much the same can apply to the
effects of alittle praise:

'l was pleased with the pictures, and the demonstrator did say they were pretty good,
better than they were used to. They had been having trouble with the set-up, and it took
quite along timeto get it working, so | was quite proud of the results.’

This means that the area marked ‘teacher's actions in the diagram showing some of the
relations between fedings and reasons must not be misunderstood. What the teacher does may be
very important to the student, but the teacher may never know of itsimportance. Thisis
obvioudy and especidly true where saff maintain some distance, as the following illusirates,

'We had to do lab reports over Christmas, and | got aredly good mark. Thet redly
pleased me - | felt asthough 1'd learned something. I'd learned how to write a report
properly, just asthey wanted it. It was the mark itsdf that made me fed pleased, and
there was a comment on the report which pleased me intensdy - "Clear, concise, very
well written, put alot of effort into it". Which pleased me because @ last they redized
that effort does go into some things.’

when taken together with just one other remark,



'l don't know who marked it.'

In the second kind of story, about freedom and independence, essentidly dl the reasons
concerning the teacher are to do with his alowing or encouraging the student to work
independently. Sometimesit is deliberate policy, and such a policy can help to ded with one of
the problems of set experiments which came out in the previous section, namely that they may
fail to give the sense of achievement just described but dip into seeming like pointless repetition.
A student puts the contrast:

'l like to be given afew basic ideas and be dlowed to make something of them in my

own way, rather than be told everything that | have got to do. If you are told what you are
going to do, you know the results - the outcome of the experiment - before you start, and
itisawage of time!

Much thus depends on whether an 'experiment’ seems to the student to be an experiment
rather than an exercise. Such reactions are not confined to the later years, afirst year student
explains how asmdl, even accidentd, injection of independence was quite important:

"...one of the supervisors walking round said, "Oh, that's interesting” and | said, "Wall,
look, I'm not getting much out of this- can | just sort of look into it?. So | did...I fet |
had done something a bit different, that someone else hadn't done the week before...

| just generdly fdt | had done something, not anybody else - nobody's done it before,
nobody will do it next week. It wasn't of any particular interest, but I'd doneiit, and | was
pleased and | was happy.'

85 MEANINGFUL TASKS

We think that many of the differences between projects, 'good' laboratory stories, and 'bad'
laboratory stories, might well be understood in terms of the nature and meaningfulness of tasks
in the laboratory.

In'good and 'bad' [aboratory stories respectively, fedings of coping and understanding, or
not coping and not understanding, are like mirror images of one another. The laboratory, unlike
the lecture, presents a clear task with which one can cope or not, and in which success or failure
is rather obvioudy apparent. Failure often leads to fedings of insecurity, but success



leads to fedlings of achievement and satisfaction, not security (perhaps because another task will
dart next week:). Again, in ‘bad’ stories, R is the experiment which is often seen as hard, long, or
tedious; in 'good' storiesthe experiment israrely praised. One rarely compliments an adversary
on being decent enough to capitulate.

The importance of fedlings of independence in ‘good' |aboratory stories, and in project
dories, has, we think, to do with students finding it more meaningful - closer to rea
experimenting - to decide and act for themsalves. Indeed, it is perhaps in the |aboratory that
many students take the important step of first thinking of themsalves as scientists as opposed to
science students (the step we al took on the day we firgt replied to a question about what we did

by saying we were physicists).

But independence and freedom are not magic ingredients which will rescue the |aboratory
from every problem. In the 'bad’ Sories, students do not speak of lack of independence nearly as
often asin 'good' ones they speak of its presence. A task which is defegting one is not the kind of
thing one has fedings of freedom or lack of freedom about; the matter hardly arises. So those
who want to capitalize on the vaue students attach to being responsible and independent need to
Set tasks which are neither too overwhelming nor too trivid.

Findly, dike as are'good' |aboratory stories and project stories, we do not think there are
grounds here for saying that awell designed |aboratory of set experiments can do everything
projects can do. The intendty of the satisfactions produced by projects, by contrast with the more
muted pleasure and enjoyment we find associated with 'good’ experiments, is quite striking. A
good laboratory can offer alot, but it is hard for it to get the powerful and sustained involvement
aproject can provide.



9. Storiesabout individual work and exams
9.1 INDIVIDUAL WORK

In grouping the stories, we put together those about such things as essay writing, private study,
solving problems, and revising for exams, as ameatter of convenience. It was therefore pleasing
to find that they produced afairly consstent pattern of fedings and reasons. The numbers of
each kind of story are smdl (5 'good' essay stories; 9 'good’ stories about exam revision), so it
seems to us best to treat them as awhole to begin with.

Essentidly dl the 'good’ stories mention fedlings of satisfaction; what is more gtriking is that
three quarters of these 27 stories mention fedings of persona achievement. A little more than a
haf mention security or sdf-confidence, and dmost a haf mention being very involved in work.
Taking these fedings together, the dominant pattern (60% of stories) is one of achievement and
Security or involvement or both, with of course satisfaction in work aso.

The reasons the students give are even more consstent. More than four fifths mention
understanding the work when they have done it. More than four fifths also make a point of the
finding of information in books, of digging up references, and so on. Nearly two thirds regard
themsdves as having put in alot of effort, and take pleasure in looking back at that hard work.

The different activities, such as writing essays or revisng, are not disinguished by having
particular sets of these fedings or reasons. the patterns are much the samefor all.

The 13 'bad’ stories divide up rather differently. 9 of them are about revising for exams, and it
isthis group of storieswhich contains al the fedings of irritation, annoyance, or didike towards
the subject. Fedlings of frustration and of insecurity or lack of serf confidence are common aso.
Reasons are much the same for al the 'bad’ stories, being essentialy not understanding and not
being able to copein every case, with fear of failing an added reason in the exam Sories.



Other reasons - manly predictable - in exam gories are pressure of work, the need for more
time, inadequate notes, and in generd the looming presence of the examination.

Because of the importance of stories about revisng for exams (18 in al, out of 40), we have
brought together in this chapter these and the other stories about doing examinations which are
classified under ‘other stories. First, however, welook at the nature of the good reactions
associated with individua work.

9.2 FEELINGSABOUT WORKING ALONE

Common expressions of understanding and achievement in study are that 'things suddenly
clicked into place’; of things making sense. For example, a student talking about doing a problem
sad:

'l was quite bothered about it, because | hadn't kept up with the course very well...| wasa
bit bothered | . wouldn't be able to get through it. Then working through it, it suddenly
came to me that this equation (was dl it hinged around) and everything fdll into place...(l
felt) relief a having understood it, and marve at the beauty of the logic that led to it and
fdl avay fromit...It's (als0) happened once or twice when | was reading a text book...
suddenly it was dl faling out in one linein this one chapter... Therés plain

sraightforward joy a being able to understand what's actudly happening in something

that exigts - suddenly you've got something in front of you and it's not a mathematica
abdtraction.’

The dory nicdy illudrates a festure of individud work: the shift from doing work one mud,
to working for the pleasure and engagement with ideas that it offers:

'Once you've seen this sort of thing, you want to continue and try to understand more
things. When it happens once you warnt it again.’

It dsoillugratesthe initid insecurity of trying to cope with something difficult (often
examinable). 'Rdlief that | could do it' is no less common than plessure in success. The relief or
sdf-confidence has often to do with that agpect in which the student feds himsdlf a sudent, as
opposed to feding himself as a budding competent scientist:



"...you see how it dl dotsinto place. (You get) quite asense of achievement, and it
suddenly comes much easier...Y ou get more confidence, and fedl pleased with
yourself...You fed you're on the right track and that thisis a good sort of subject - one
you'll be confident of in revisng...that if you're presented with asmilar problem again
you'll be ableto do it without any trouble-you hope.’

Students do, however, digtinguish being able to cope with a set problem, and being able to
understand it:

'If you're struggling through, arriving at an answer merely by following the formula but
not understanding it, then you don't redly benefit...It's not redly your work.'

Study and problem solving can be a very frugtrating and anxious business. Some get cross,
and avoid anxiety by giving up:

‘At firg | St there and wring my hands and tear my hair and generdly fed tense. Then |
throw the problem away, put it in afile, and go and have a coffeg, St in the kitchen and
stay there and don't do any more work for the rest of the evening...The danger isif you go
on doing that... "'

Others get worried and anxious.

'Y ou fed asort of emptiness - you just wonder whether to carry on or not; whether the
physics courseistoo hard for you - that it's too far beyond you and you haven'taclue

what's happening.'

It is quite striking that the effect of success or failure at a problem can be to confirm, or cast
doubt on, the student's whole idea of whether he is doing the right subject.

There were only 5 essay stories, al 'good’, and dthough the number is small, they do seemto
usto have a character of their own. Typicaly, students spoke of hard work, of afeding of
concrete achievement, and of reaching much degper understanding.

.50 | gave asigh and went over to the library and got out about ten books, and went
back, shut myself away, and started reading them. To my surprise | found that entropy is
redlly quite an interesting concept and redlly hard to understand. When | finished
reading...| fill didn't understand it, so | had to go back and read



them dl again, but once | had donethat | got hold of the idea, and | got down to writing
the essay and finished it two days later. | wasjust exhausted, but it was an amazing
feding seeing dl those pages of writing in front of you, title and dl. Y ou can actudly see
it as a concrete achievement in front of you...The essay was just the symbol of dl the
time | had spent on it, but | was also pleased to find that what | thought was a very boring
subject was redly quite interesting if you knew something about it."

Running through the essay storiesisthis sense of possessing ideas (see the transcript in
section 1.4 ds0). Severd contragt the learning they did then with other learning, with amixture
of redism and idedism:

'l used to think before that you can learn physics by going to lectures, but now | don't
think you can do that. | think if you want to learn physics, it's got to be part somebody
teling you something, but part learning it yourself - discovering by yoursdf..."

‘A very smdl part of the time spent learning physicsis spent in actudly talking about it -
atticulating idess... As often as not you can understand something well enough from a
lecture to be able to solve a problem... but still never actudly have agrip of the
subject...It's redly quite different to write about it, because you start off and redlize you
don't know whether what you're saying is exactly right or not...you redly do haveto
undergtand it before you write it down. And if you do, you fed you've sort of conquered a
smdl amount.’

Such remarks, congstently present in the essay stories(even when they dso refer to, ‘Rdlief at

having done what you are supposed to do’), seem to us to make a modest but convincing case for
the place of essays in science teaching.

9.3 EXAMINATIONSAND REVISION

Those who believe in the value of examinations in putting on pressure to work so asto
encourage students to greater achievements, can find some support in the stories we collected.
But so aso can those who worry about the fear and misery they can induce, and who are
concerned lest the pressure converts trying to learn into memorizing parrot fashion. Both should
remember that, in the stories as awhole, well under 10%



directly concern exams or revison for them. They are mentioned in other stories, but againin
well under 10% of the whole. So it seems that exams by no means form the ever present
background to work that they are sometimes claimed to do. The immediate influence of other
work is stronger.

One student puts the classc case for examinations:

'| fed quite good immediately before an exam, if it's a particular course in which, because
of the pressure of exam work, I've redlly taken trouble to look through it, look up
references, and get on top of the subject - especidly having learned the proofsthet |
might have to reproduce, o that my confidence isincreased.’

He then puts the classic reason weakening the case:

It only lasts a short time, until you've actualy done the exam, and then youmore or less
forget about it. You just sort of really get on top of it so that you can answer anything
about it."

Ancther student puts value on the understanding achieved after the siruggle needed to learn
something for an exam:

I remember struggling with it for ages, and then | understood it. It was greet, that |
eventualy understood it ...I was trying to remember the reasoning behind it, and just
Stting there for hours trying to understand it, because if you understand it thereisno
learning involved - your reasoning takes you through...Eventualy | got to theend, and |
found that during the day I'd think, "1 wonder if | can gtill do that? - and | would writeit
down on a piece of paper - "l can ill do it, you see".

Confidence is often mentioned in the 'good' stories about exams and revision; lack of it is
mentioned even more often in the 'bad’ stories. Having completed a job is another feature of the
'good' Sde, and fedling that it will never be done a corresponding feature of the 'bad’. So onewill

Y,

"... looking back on a completed set of work...I like to work to some definite god, and
then say, "Well, stop -1 have finished". Most of the time at university you continue
working not redly passing any god pods.’

while another describes the nexus of dl that there isto learn, of the fear induced by it and the
difficulty, of it, and the way emotions spread from person to person:



"...If everybody around you is worried, upset, and thinks they're going to fall, it doesn't do
your confidence any good, and so you find it difficult to learn...One of my friends... came
round to see me and sat and he burst into tears in my room. | felt really awful after that...
you fed s0 hopeless, that theré's no point in going on. Y ou know, that you'll never know
any more...If you don't know it now, you never will. If you don't understand it, no more
just Sitting reading is going to help.... But you know, even while I'm gitting there thinking
I'm bound to fail, I'd be very shocked if | did fail. But theré's a sort of knotted- up-insde
feding.

One of the redly digressng things about examination dories is the didike of physics in a
good number of them.

'We had nothing but physics, and it was just rammed a us al thetime. | got to the point
where | was s0 full up with physicsthat every time | looked at a physics book | wanted to
be sck. Certainly in particular subjects| grew to hateit al.’

Most students are clear that learning parrot fashion is usdess and disagreeable, but
sometimes find themselves driven to it. Whether they are or not depends on the kind of
examination, and on what they expect it to be.

'l tried to get agenerd, basic understanding, as much as | could...and then sat down in the
exam, and the paper was dmost entirely mouthing formulae, and derive this - derive that.
That redlly did knock me down.'

By contrast, another describes an examination where notes could be taken in:

"...obvioudy you get quite alot more difficult questions. But it tests your basic
undergtanding, rather than just leaning parrot fashion...you have got to have abasc
understanding, and again it makes you learn more...If you can gpply the word enjoy to
exams, | enjoy it more.’

Little of what we have said here will surprise anybody. To some degree, examinations seem
to do the job they are meant to do, and if that includes exerting pressure and raising tenson, they
certainly do that. Thereis an old argument thet life involves working under pressure, and that
examinations therefore properly test the ability to do it. Not al who use the argument appreciate
the amount of tenson involved, however, and it seemsto usthat it is Sometimes too grest.



10. Tutorial stories
10.1 HOW IMPORTANT ARE TUTORIALS?

We began this study with some persond biasin favor of tutorial teaching; indeed one of the
project's books - SMALL GROUP TEACHING IN UNDERGRADUATE SCIENCE - is
devoted to it. That may have been why, when developing the andlysi's, we happened to choose
this areafor adummy run. But, as the reader may recal from chapter 5, there are not very many
tutorid stories; only 26 out of 271. Thisrather surprised and depressed us, as we had hoped to
find students vauing this one persond part of science teaching; to find plenty of them at least

saying things like:

'When | had problems to sort out, I've dways felt that | could go and see him about them
- about anything redly - and he's dways shown himself to be prepared to give up timeto
have a chat about anything.'

The stories there are divide about equdly into 'good' and 'bad’. What do students get out of
‘good' tutorias? The answer seems to be the one which isthe basis of the classic case for tutoria
teaching: they get help and support, and sometimes make a valued relationship with someone
they respect as ascientist and like as a person. The tutorid is not the place where achievements
or successes are made; it is a place where problems may be eased, where confusion can turn into
understanding so that learning becomes satiSfying and involving. The tutor'sroleis both a
subject role and a personal one - he explains and he makes one fed better.

What about the 'bad’ stories? In many, the student turns againgt the teacher himsdlf, as one
might expect (however unfair it may be) in face-to-face teaching. In some he losesinterest in or
isturned againg the subject. Both of the tutor's roles matter: his explanations and knowledge of
the subject, and his persona help, interest, or skill in handling agroup of students. Of the two, in
the 'bad’ Stories, it is the latter which tends to outweigh the former.



10.2 THE TUTOR EXPLAINING THINGS

About haf the 'good’ stories, and essentidly al the ‘bad’ ones, involve the tutor's ability, or
inability, to explain things. The difference between this aspect in tutorials and in, say, lecture
gories, is that the explanation works, or does not work, for me - the student - personally. So, for
example

'Hewasredly helpful, because if you didn't understand a part of the course, he would go
through it even three or four times if necessary. | think tutorias are the most important
part of the course, because you do actually talk to a doctor close to and get something
fromhim - and heisgiving it only to you, he is able to concentrate on what you actudly
want.'

Naturdly, severd storiestak about help with problems, both routine help and that more
vauable help which may come when a problem revedls awhole area of ignorance.

'He'd do al these questions on the board - and he was an expert tutor. ..Then one time, on
Gauss law - | couldn't understand it at al. It was redly beyond me, and we spent awhole
tutorid aimed at me, trying to make me understand. | gazed at him in awe because he
could do it... but then | came out fully understanding, and that was onetime | redly got
down to work and enjoyed it because | understood it.'

The main fedings in such cases are usudly satisfaction and sometimes security.

It was just a sort of general dation at the fact that | had learned something. That made
me happy.’

'Suddenly you understand it, and you think, "Ah, | understand, and | don't have to worry
now"...It'srelief that you can understand it now whereas you didn't before. It eases your
burden of worries.'

In addition, the satisfaction and relief can be a spur to further work:
'If you find you can understand that far, it urges you on to have a stab at the other bits!'

Inevitably, sometimes the tutor triesto explain, but fails. The following story about that aso
contains a characterigtic reaction: annoyance directed at least in part a the tutor.



'We got the feding that our tutor couldn't redlly explain it ether. We were struggling

away between us trying to sort it out, but he couldn't satisfactorily explain it to us. Maybe
he did understand it, but he couldn't make us understand it. We went away feding that
we'd got absolutely nowhere - we seemed to have gone backwards, in fact. Thet really
annoyed me | was cross. (Who with?) Partly with myself, partly with the others, and

partly with my tutor.'

At other times, sudents fed no sense that the tutor is trying to help them a their own levd,
or even that he knows how to help them. The following story of this kind aso contains two other
common reactions. sopping bothering with the subject, and a loss of liking or respect for the
tutor - the 'cold' reaction as opposed to the previous 'hot' one.

'Hed say, "Any problems?, and we would maybe bring up one or two minor problems,
but he never redlly got to usin a sense, and we never brought him anything
ggnificant...Once we went to see him, and he got some textbooks out and went through
them on the blackboard, until we discovered that held confused himsdlf completdly. Just
didn't know anything about it. (So) | didn't bother revising it... and there was no respect
for him.'

10.3 THETUTORASA PERSON

The lagt story touches on the more persona Sde of tutorid teaching. The tutor and this (quite
possibly disagreeable) student smply did not get on, or the student expected too much. For
students, the interpersona aspect isimportant. It will not do to think of a'good tutor' as smply
knowledgeable.

'Y ou fdt that this bloke cared about you...| dways fet sad when it was over - if the
conversation gets going an hour can just fly by. You fdt he had put the effort in. Physics
got taught there aswell, but it wasnt, "Comein - let's do some physics', but, "Comein -
have you got anything to talk about?. Whereas with some tutoridsit is, "Hello - comein
- now what about Fermi energy - who knows anything about that?, and waiting for some
brave guy to open his mouth and be ridiculed. And it' was reassuring to know there was
somebody with a bit more knowledge of life that you could go and see - this bloke made
it friendly, you know, at least he said you can rely on me.'



An important aspect of friendlinessis the fedling that one can actudly discuss things:

"...any problem we've got, we discuss it with him, or discussit together aswell. A
discussion with other sudents, who maybe understand better than | do, is a very useful

way to understand.’

Part of the unfairness of the tutor's position is that when things go well, sudents are mostly
unaware of his persond tact and skill, but when they go badly, are sharply critica of him.

‘It is supposed to help us, and | suppose it doesin away...but it isjust work al thetime.
Y ou have no opportunity to get on with the person, or to know what he personally thinks
about things...I thought tutorials would be where we could just Sit down and tall about
things between us - get to know what other people think - tall about al aspects of it, not
just the mathematics, but the consequences. Mainly 1'd like to be relaxed...| don't redlly
fed asthough | want to be there. It seems just like atask you have got to do...He knows
what heis on about, but when a person just comesin and spouts words you tend to lose
interest.’

This student's reaction is common in 'bad’ stories: areaction of withdrawa, of nor+
involvement. It isa particularly dangerous reaction, because the tutor feds himsdf faced with
blank faces and dl his efforts are coolly and covertly rgected. Sometimes, of course, the tutor
redlly does migudge his own actions.

'He said, "Oh rubbish" or something like that. I'd said something and it was sat on... At
first | was upset, and then afterwards | was angry because he ought to have redized | was
making a contribution.’

The tutoriad does make cond derable demands on students' self-confidence, and much of what
students say reflects how well or how badly the tutor has dear with their nervousness. Their
fedings can dl too easlly distort a situation out of al recognition:

'I don't think this particular chap would be interested in people going along and asking
questions..."All these dull students coming and asking me stupid questions’, he would
probably think.'

To sum up, the tutor has a difficult job. At least students do respond very postively when it
iswell done.



11. Reflections and conclusions
11.1 SOWHAT?

At the end of such abook as this, the reader is entitled to ask, 'So what?. So we here offer some
personal reflections and conclusons; things which have struck us about the materia we
collected.

Onething that has struck usis the londiness, the privacy and individudity of learning
science, not only in the anonymity of the lecture hal and the privacy of the sudy, but dso inthe
laboratory and even in the tutorid. Students speak very favorably of vauable persona
interactions with staff, but such occasions seem to be rare. Wethink this a least in part reflects
what science is like, and what learning it islike. Just because of its relative objectivity and
impersondity, and because of its bull, science seemsto have the fed of a'thing out there to be
tackled; to be like a cliff to be scaled. Such afeding shows up in talk about a problem ‘coming
out', or adifficulty being 'got over' or 'put asde. To adegreeit is bound to be like this, but we do
wonder whether science should not more often be shown as something human beings do, by
more intimate contact with those who do it.

A related thing that has struck usis the frequency of the reaction of cutting off from the
subject, of disengaging the mind, when things go wrong or are difficult. We think it reflects the
student protecting himsef from the persona consequences of a potentia failure which will be
only too demongtrable (I didnt try, so | didn't redly fail). This, we think, is how that annoying
adjective 'boring' should be understood. It dso seemsto usthat thisis why teaching can be both
unrewarding and hard to improve, because the teacher al too often faces an unresponsive class.

We have been struck by the evidence of agood ded of sdlf-doubt and insecurity amongst
sudents, sharpest in its negative form in the first year, but notable dso later on when they vaue
projects and other things for giving them sdf confidence. The chalenge offered by the university
isac. consderable one. Those who think this necessary and good might, we think, ask them-



svesif its consequences never need remedid action.

Wefind it notable how very rarely students spoke of praise. Naturaly, as one grows older,
oneis expected to rely less on apat on the back, and more on the intrinsic rewards of ajob well
done. Further, it is often criticism which is seen in the university as the means of establishing
dandards. True as dl thismay be, few university teachers would be happy with no public
recognition of their work, and why should students be different ?

Lagtly, we have been struck by how students see learning science as ajob (albeit temporary)
on its own terms with little outside reference. A few spoke of learning so as to become worth a
wage, or 0 asto contribute later to scholarship. Most saw it as an immediate set of demandsto
be complied with. At the same time, those who spoke of independence spoke of it favorably, and
more important, responsibly. We think that there is here a too often neglected and powerful
motor.

Many of these things must seem obvious or inevitable. Indeed, amgor limitation of the study
isits narrow focus on physics students, so that one can only speculate about whether festures one
sees are open to variation. It istherefore important for the reader not to take for granted those
things which seem to him to be entirdly natura - possibly they could be otherwise.

11.2 WHAT FOLLOWS?

What students should get clearly does not follow from what they like or didike; they may hate
the essentia and ddlight in the unimportant. Further, their reactions may be passing ones; they
may come to vaue having been made to do things they did not want to do. So what follows from
the evidence we offer? Is it even 'evidence’; may not sudents smply have misunderstood what
was intended?

The answer istwo-fold. Firgt, such evidence is just one of many things to be taken into
account in making inteligent decisons. One may rightly act againg it, but one ought not to do so
without good reason.

Second, whatever the students have got wrong, what appears here is fill aredity; theredity
of how they see things. For the teacher, the redities may be very different, but it is just where the
two redlities diverge that understanding is most needed. Each reader will have to find such places
for himsdif.
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