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" I counsel you not to cumber yourself with'words unless
you are speaking to the blind. If however notwithstanding
you wish to demonstrate to'the ears rather than to the eyes
of men, let your speech be qf things of substance and-
natural things, and do not busy yourseli in making enter

by the ears things vhich have to do with eyes, for in this

you will be far surpassed by the work of the painter.”

Ieonardo de Vineci
(as quoted by Droke 1963)
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2, PURPOSE AND SCOFE OF THESIS



2., PURPOSE AND SCOPE OF THESIS

This thesis reports a series of studies undexrtaken between
1968 and 1973 in collaboration with members of the departments
of medicine and education in the University of Glasgow.

The object of the work was to develop and test tape~slide
presentations as an alternative to the traditional lecture in
part of the fourth year of the medical curriculum,

The plan of the thesis is fo present an historical review
of techniques used in mediczl education, relating this to a need
for new methods and to the fact that more students are now being
pressed to cover an expanding syllabus on a relatiiely fixed
university budget. |

The section on methods includes a detailed description of
the preparation and use of tape/slide presentations. The results
section is concerned with their testing. It is witﬂ these
aspects of the work that I have been most involved.

The discussion is concerned with issues raised dﬁring the .
wérk — the production of programmes, equipment, the theoretical
aspects of educational technology and the significance and
implications of the vesults. Finally, future developments are

considered.



3. INTRODUCTORY REVIEW: LITERATUHE ON
TECHNIQUES IN MEDICAL EDUCATION
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3.1 A NEED FOR CHANGE IN MEDICAL EDUCATION?

There are many problems in medical education today. TFirst,
there is an "information explosion" (Illingworth 1968); more and
more facts are considered relevant to the undergraduate course.
The process is not confined to medicine (see Hartley 1972). The
effect on the medical curriculum is obvious. Among other things
a first year medical student may learn 13,000 new terms (Bridge
1962).

Secondly, becaunse there is a need for more doctors, both in
this country (Miller 1966) and elsewhere (Gerber 1967) the number
of gtudents must increase. The Royal Commission on medical
education (1968) recommended that the annual intake should be
raised to about 5,000 by 1990 from the present figure of about
'2,500 (1960/1961 2,020: 1966/1967 2,502), They sugges£ed that,
although a number of new schools would be ﬂeeded, part of the
increase could be met by expanding intake at establighed ones.

In the city of Glasgow, for example, they felt that if the University
of Strathclyde could provide a preclinical course in addition to

the existing one run by the University of Glasgow the total annual
intake could be raised from 200 to 275: 'Similar increases could
be achieved at other centres. They conceded that a substantial
rise in costs would result but they felt that if the medical schools
weré expanded as they recommended, "neither the cost of additional

buildings nor the increase in medical school staff required need

be vroportionate to the increased number in undergraduate intake

capacity".



 VWhatever the economic arguments it is likely that more
students will converge on the same departments to cover an ever-
expanding syllabus, Some of the congestion created could be
relieved by pruning obsolete material from thé syllabus
(Illingworth 1964). Also, specialised training could be left
until after graduation (Pickering 1956) but this might prolong
the education of post-graduates into early middle age. Specialised
training has already beén described by Illingworth in 1968 as a

race between the consultantship and the coronary.

. 3.2, EBXISTING TEACHING METHODS

3.2.1 A THEORETICAL OR PRACTICAL BASIS FOR MEDICAL EDUCATION?

At present the clinical subjects are taught both formally
(in lectures) and by clinical clerkship. The relative emphasis
placed on each varies., In Glasgow, in the fourth yéar, it is on
so~called integrated topic teaching by lectures and other forms
of large group instruction such as demonstrations and seminars., -
Clinical worklis confined to two hours each day (9-11 a.m.).
(Although in his final year, a Glasgow student works as a junior
houseman). In London, on the other hand, greater emphasis is
placed on the clinical clexkship throughout the course and less on
the formal lecture. In both situations however, although more so
in London, the student has to accept a measure.of responsibility
for his own education and supplement %he course by private study.

Although clinical teaching at the bedside is useful the

most valuable experience is gained when students interview and



10

examine patients themselves and most would accept that there is no
substitute for this. In addition, a large amount of information
has to be learnt by students and it is in this area that self-
instruetion may be useful.

" In 1966, almost 2,000 final year medical students were
asked by the Association of the Study of Medical Education
(A.S.M.B.) and the National Foundation for Educational Research
(N.F.E.R.) to complete a questiommaire on their own education,

The results were published as a supplement to ﬁhe.report by the
Royal Commission (1968). Students were asked %o rank twelve
methods of teaching in order of value, Their replies are shown in
Table 1. ‘ Three points of interest emerge - the threeAclinical
techniques inv&lving contact with patients were in fhe upper five
places. The only method of self-instruction considered, reading.
textbooks, was in second place. The formal 1ecture was ninth in

the list of twelve.

3.2.2 THE IECTUEE

lectures are frequently criticised as being an inefficient
means of transmitting information. Mcleish (1968) found that
studeﬁts' attention declined ~fter about fifteen minutes and one
week later théy remembered only 17% of what they had been taught
and other studies have also cast doubt on the value of lectures.
It was ranked only eighth in a survey of American college students
(non-medical) who were asked to rank ten situations in order of
their ability to stimulate mentally (Brinkley 1953). Seguin
(1965) reported that the lectures in their course on psychology

and psychiatry were considered "worse than useless" as the students



Table 1

"TEACHING KETHODS"

(arranged in ranking order)

Bedside teaching ) 1

Reading textbooks 2
Working in wards 3
Group discussion 4
Working in out-patient department 5
Integrated tbpic teaching 6
) Clinico-pathological conference T
Practical class 8
Iecture 9
Research work 10
Medical film 11
Writing essays for tutor . 12

Results of a survey of final year medical students carried
out in 1966 by A.S.M.BE. and N.F.E.R. for the Royal

Commission on Medical Education,
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misunderstood and misinterpretated according to their own
preconceptions. Bligh (1972) has reviewed the literature on
lectures fully and concludes thaf they can only effectively teach
bare facts.and that they are relatively ineffective in
stimulating students to think or to change attitudes., A student
(Lipkin 1969) has suggested that lectures are an inefficient
substitute for reading, although they are possibly appropriate
for new or controversial matérial. However, lectures may have
a place at the beginning or end of a course to bring ideas
together (Collins 1962),

Student criticisms often focus on poor lecturing technique:
-80% of third year students at I1linois considered their lectures
had been a waste of time and should either be abolished ox
improved (Samter et al. 1957); similarly in the Hale report
(University Grant Committee 1964) on university teaching methods
the students criticised the poor quality of lectures and felt too
much emphasis'was placed on them,

Clearly, lectures can be improved by good preparation and
various other techniques (Hall and Wenzel 1964; Bligh 1972;
Beard 19723 Brittin 1972). Students can actively particiéate
during the lecture by being asked questions (Manning 1967; McCarthy
1970 and 1971; Barnhard 1971). The lecturer cannot know how T
students are progressing unless some féedback device is used,
" These vary from the direct question through an audience response
card (Harden 1968) to more sophisticated devices (Bridgman 1964;

leytham 19703 Womersley et al 1972),



However, even perfect lectures tend to foster 2 rigid
timetable and as will be discussed later (6,10) this may be more
serious than the intrinsic faults of the lectures. It is

pertinent therefore to consider alternative techniques.

3.3 SELF-INSTRUCTION: TECHNIQUES AND POTENTIAL

Although the potential of self-instruction is considerable;
approacheé have been fragmentary and this may have delayed its
greater use (Iysaught 1969a). There are two broad aspects to
consider: the design of the material and the method by which it is
presented (books, booklets and a variety of audiovisual aids).

The two are clearly related,

3.3.1 TYRCGRAMIED IEARNING

One form of self-instruction that has been widely used is
programmed learning. A useful review of its approaches,
characteristics and achievments has been provided by Macdonald-Ross
(1969). Its application to medical education has been discussed
By Jason (1965) and ILysaught (1968).

The principles of programmed learning are not new and it is
interestiﬁg to look at the early teaching machines from which they
developed. In the 1920's, Pressey (1926) developed a machine
wvhich was able to administer and score multiple-choice tests.
Initially it was used to test students but with modifications, the
- student was made aware whether or not his answer was correct, It
was then usable for teaching., Pressey foresaw the potential of
such equipment and suggested that labour-saving devices in education
should be practicable and_should, instead of mechanising education,

leave the teacher free for more important work (Pressey 1927).

13

.



Following this, there were no major developments until
Skinner {1954) again focussed interest on teaching machines but
for quite a different reason. TFrom his experiments with
pigeons he recognised t@e importance of positive reinforcement
of a correct response, By feeding a hungry bird as soon as it
made a movement in a particular (correct) direction it was
possible to condition beﬂaviour. In this way he was able, for
instance, to make the bird turn through 3600, to pace the floor in
a figure of eight and so on. More complex activities could also
be produced: two pigeons could be taught to play competitive
ping-pong by pecking a ball across a table. When the ball
passed one pigeon, the victorious bird was fed.

Skinner then turned his attention to learning in schools.
Fortunately feeding was not‘needed for reinforcement; praise and
encouragement alone seemed sufficient., However; Skimmer found
that the value of these'was often impaired by a long delay between
the child's answer and the teacher's reaction. The size of classes
was at fault since each response a child made could not be
individually and speedily reinforced by the teacher as it was
imposéible to deal with a large number simultaneocusly. In
practice therefore, positive reinforcements were relatively
infrequent and often delayed. |

" To overcome these problems Skinner developed his teaching
machines. If the child answered correctly he was feinforced (and
encouraged) by a bell ringing and a new question was revealed. If
"he was wrong, another attempt had to be made at the same question.
Skinner modified the design Qf the machine for use with older

children and adults so they could write down the answer. They then



operated a lever which turned on the paper roll to reveal the
correct respdnse and make it impossible for the student to alter
his original answer (see Skinner 1958).

Skinner claimed the following advantages for his technique:
reinfofcement of the correct response was immediate; carefully
designed material could be presented so that the solving of one
problem led logically to the next; reinforcement was frequent
and finally the individual could work at his own pace., In
practice, manipulation of the machine seemed enjoyéble for the
user. The teabher was freed for more rewarding.work.

For this study Skinner used a linear programme (illustrated
diagrammatically in Fig. la) that is, one with only a single path
which all students must follow. Most linear programﬁes are now
presented in book form, McRae (1966) designed a machine with a
larger frame size which could accommodate photogrgphs (pasted on
to the paper roll). It also incorporated a pointing device so
that students could be asked to identify anatomical features on
diagrams. Linear programmes have the disadvantage that the design
may not suit every individual, faster students may require fewer
frames and slower students may need additional teaching material.
This objection applies to most forms of teaching,

Branching programmes offer a possible solution (a schematic
form is shown in Fig. 1b, for more detailed examples see Crowder
1960; Owen et al 1964). The most direct path through the
‘programme is still a linear one, but if errors are made, the student
is diverted through a remedial sequence before rejoining the main
stream (Crowder 1960). The branching format can be presented as
a book ('scrambled book') (Berlyﬁe 1966; Owen 1966) and at the

end of each page the student is asked multiple choice questions.

15




A) LINEAR PROGRAMME

—»| Frame | =| Frame | —| Frame | —| Frame |—>| Frame

B) BRANCHING PROGRAMME

_>
A v
A \ A v
—>| Frame | —=| Frame | —| Frame | —=| Frame | > Frarfle
A v VA
X

Fig. 1., A Frame is a section of the programme which
contains teaching material and usually ends with
a question. The answer is given on the next frame.



(Each possible answer refers the student to a different page.)
If he ig correct, he is told so and new information is given.
If, he has made a mistake further explanations are given. He
may then be retu;ned'to the maiﬁ stream or he may have to paés
through a iemedial sequence.

Most teaching machines of the branching type (e.g. Grundy
tutor see Owen et al 1964) are simply page-turning devices and
the information is showm visuwally. The student selects his
answer, pushes the appropriafe button and the machine automatically
finds and presents the next fiame. A machine was developed in
Sheffield (Annett 1963) which could present either a linear or a
modified branching programme. Stq@ents were also able to "word"

- their own answers and thus the programme was not restricted to
multiple-choice questions. The machine enabled some revision if
the wrong answer was given but was not as flexible as a full
branching programme,

In general, branching programmes are more versatile than
linear prograﬁmes as they adapt themselves to the learner. They
are also much more difficult to design. In Owen's (1966) programme
on electrocardiography, for examﬁle, there were 604 frames, of
which only 254 were the main (1inear) teaching sequence, the
remainder being remedial material. Although this programme was
effective whether presented by machine or by a scrambled text
(Cwen et al 1965a and b; Stretton et'al 1967) doubt has been cast
on the efficacy of branching or scrambled textbooks for teaghing
adults. Tﬁus a study of a "herring bone" branching programme
by Biran and Pickering (1968) revealed that it was no more

effective than a mcdified wersicn in which all the remedial frames




Were.placed together nor was the branching system superior to

a straight linear version. The authors further suggested that
'seranbled! Programmes may actually interfere with learning in
adults,

Concepts of prog;ammed learning have broadened
considerably since 1960 (see Table 2). More emphasis has beeﬁ
placed on defining objecfives folleowing the ﬁork of Tyler (1949)
and Mager (1962) (See 6.3.1). 1In addition many .of Skinner's
principles, for example the small step size,- have feen questioned
and modified (see Leith 1969). The design of programmnes is now
only part.of a broader process which has come to be known as
"educational technology".

The place of educationai technology in medicine has been
discussed by Jason (l968é)ahd Millard (1971). The former pointed
out that medical education was generally thought of in the terms
of the activities of the teacher (théir lectures, ward rounds and
go on) and less attention was paid both to the earlier planning
stage, when the goals of thevcourse were defined and specific
objectives formulated and to the later stages of assessment when

the course was evaluated,

3.3.2 PROGRAMMED IEARNING IN MEDICAL EDUCATION

The use of prograﬁmed learning in medical education has been
fully reviewed (Weiss and Green 1962; Green and Weiss 1963;
Allender 1964; Iysaught et al 1964a and b; Lancet 1965; Balson
1967; Blizard 1971).

It seems generally accepted that programmed material needs

careful preparation (see Hector 1968) and there are useful texts



Table 2

1960
Small steps
Overt responses

Immediate feedback
of results

Validation

Courtesy: Davies 1972

CHANGING EMPHASIS OF PROGRAMMED IEARNING

1963
Task analysis

Behavioural
objectives

Small steps
Logical seguence

Active
regponding

Self-pacing

Validation

1967
Task analysis

Behavioural
objectives

Subject analysis
Flow charts
Small steps

Active
responding

Pregsentation as 2
communication
problem

Validation

1971
Systems analysis
Task analysis
Contrast analysis
Behavioural objectives

Structuring material (via
analysis and synthesis)

Aporopriate teaching strategy

Controlled interaction vias
digestible steps
appropriate gstimulus content
relevant response modes

reinforcement

Presentation as a communication
problem

Appropriate instrumentation
Validation and evaluation

Installation and implementation

6T
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available commercially to help the beginner such as that by
Markle (1969). Howevexr, because preparation of programmed
material is time~consuming (6.1) most of the work in the field
has been on an experimental basis where only a limited amcunt
of a conventional course has been programmed (e.g. Peck and
Benton 1970).

Programmes differ from textbooks in that they can be
tested before publication; first on 2 small numbe¥ of students
to correct any deficiencies in the design of the material and
then on larger groups to prove their efficiency. Thus some
idea of their likely success can be given when the programme is
mass-produced. Weller et al (1967) have described in detail
the breparation and testing of their programme on the
examination of the urinary deposit and similar studies have also
been reported by Owen et al (1964 and 19652 and b) and Azneer
et a1 (1968). A high level of success ﬁay be demongtrated using
some programmes; L;gerkvist (1970) found that half their tezt
“class made less than one mistake in the written examination
based on a programme in paediatrics.’

Iinear programmes are commonly used to teach factual
information such as the basic definitions in psychiatiy (Mathis
et al 1966)., Wilds and Zachert (19672) used their linear
programme on gynaecological oncology iﬁ a similar way. Programmes
need not be limited to this and application of knowledge and
ability to solve problems can also be taught.‘(see Wilds and
Zachert 1965; Wilds and Zachert 1967b). The linear programmes
prepared by us in Glasgow involve problem solving as well as

learning factual information {see Harden et al 1969e) and 4.2.2.4)



Branched programmes can also be designed to teach factual medical
knowledge (R.N. Smith 1971) and problem solving (see Owen 1966
Berlyne 1966).

| In addition to retention of knowledge, students may also
perform better in a related practical skill as was suggested by
Reinecke (1967) in his studies on a linear programme in
ophthalmology,

Programmed texfs can be particularly useful in courses
‘where students stért with varying degrees of background knowledge
(Gildenbérg 19673 Hawkridge and Mitchell 1967; .Buckley—Sharp
et al 1969; Castle and Davidson 1969). This could be important
at the beginning of a course.
'In haematology, Harris and his colleagues (Harrié et al 1962;
Harris and Horrigan 1963) integrated their programmes (involving
problem solving in detailed case presentations) into a carefully
designed course which ingluded‘assigned readings;Jclinico-
pathological conferences, small-group diécussions and laboratory
experiments, In addition, practical laﬁoratory work can be
handled in this way and the student can be guided through a course
of self-instruction which involves not only reading, listening to
audiotapes and watching film loops, but also performing |
experiments (Postlethwait 1965) or examining histological slides
(Zollinger 1972a; Carter et al 1973), 1In a similar way, the
patholégy museum can be designed to actively involve students by
-arranging the material carefully and asking questions on the
specimens (Sobin 1968),
t is more difficult ﬁo programme clinical bedside medicine.

The art of interviewing a ﬁatient has been outlined in a programmed

21



text which has objectives far beyond factual recall (Froelich
1966). The value of this approash must be limited and students
gain much more insight when they interview patients themselves.

Programmed texts may also be valuable if teaching staff
are not available, Hawkridge and Nelms (1968) reported the
successful use of a published programme to teach biostatistics
to their students in Rhodeésia.

The volume of literature referred to indicgtes a
widespread use‘of programmed material in medical education,

The sparser evidence on its effectiveness is considered later
(see discussion 6.6).

Programmeé produced in one institution are often not used
elsevhere, This is unfortunate, exchange between centres must
increase because the costs of producing/a programme (see 5.7)
greatly exceed those of duplication and distribution. That
transfer is possible hag been Gemonstrated: Xent et al (1972)
reported that comparable results in examination marks, time and
students' attitudes were achieved in a second institution and
Wilds and Zachexrt (1967a) also found éimilar encouraging results,
In addition some programme texts are available commercially

(Owen 1966; Berlyne 1966) and journals may also contain

programmes as part of a continuing education course (lemberg et al

1971).

Programmes are most commonly presented in the form of a
.written text. - However, a variety of audiovisual techniques have
been used as an alternative., Taton et al (1964) used slides
during the developmental stage and slides may be of particular

value in subjects where there is a strong visual element such as

22



hisﬁOpéthology (Carter et al 1973). In Glasgow, we used the
combinatioﬁ of audiotape, 35 mm slides (and an answer sheet)
(Harden et al 1969b). The advantages of this approach are
discussed in the next section (3.3.3). Other techniques

inclﬁde programmed f£ilms (Huber 1966 and 1967; West and Stickley
1965) and models associated with a programmed text (Scott and

Lang 1967).

3.3.3. SELF-INSTRUCTION BY AUDIOVISUAL TECHNIQUES

There is a wide choice of techniques avdilable (Table 5).
Thé book is one of the most obvious methcds and was ranked
second by students in the A.S.M.E, and N,F.E,R. survey (Table 1).
However the usefulness and place of the textbook has been _
questioned by some although it was conceded that the role of the
book, at present, was assuréd (Dudley 1966). I do»not propose
to consider books further in this thesis as, in my view, they are
complementary ﬁo all other forms of teaching. There is no
question of their being replaced by some other teqhnique.

The question at issue is whether the audiovisual approach
has any advantages compared with the traditicnal lecture. The
Brynmor-Jones Committee on Audio-~visual Aids in Higher Scientific

Education (see University Grants Committee et al 1965) seemed

convinced that audiovisual aids could "help to improve the quality

of learning and to ease and enrich learhing processes”.
Similarly a survey carried out by the British Medical Students'
Association (1965) recommended that greater use should be made

of audiovisual aids in medical teaching.

[y%}
(U3
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Table 3

SELF-INSTEUCTION: TECHNIGUES AVAILABIE

Print - text books

programmed texts

Non-projected aids,e.g. display boards

models

Sill pictures - slides
' photographs
microfiche

Audiotape - alone

with slides

Film - 16 mm
8 mm

Television - closed circuit
videotape
broadcast
cassette

Radio and telephone conferences

Computers

Simulation techniques



The theoretical aspect can be considered by examining
the advantages in medicine of vision alone, sound alone and
both in combination. The prac#ical side, particularly the
assessmenﬁ of one technique, the tape-slide presentation is
considered in the discussion.

Clinical medicine is essentially auditory and visual;
the best way of understanding myxoedema is to watch and listen
to a patient with the disease. Though ideal, this is not always
possible: scrutiny by large numbers of students may be difficult
or embarrassing as, in other disorders, with sigmoidoscopy,
'éastroscopy and ophthalmoloscopy. Though visible, a 1esipn may
not be readily identifiable; the microaneurysms in the fundus
of a diabetic are an example., Also, there are conditions so rare
that students may not see them during their clinical course.

Visual aids could help with all of these diffiéulties. A
diabetic fundus could be seen, first on a-colour slide or
photograph with the lesion clearly identified, and then in a
patient throﬁgh an ovhthalmoscope. TFeabures of some diseases
change with time: acromegaly and th&rotoxiCOSis are instances and
the sequence of changes can be well demonstrated by photographs.
Clinical bedside teaching can also be reinforced by supplementany
colour slides and 8 mm films (Russell 1958).

Many laboratory investigationsvcan onlj be shown visually
and slides provide a convenient way of demonstrating X—fays,
histological specimens, haematological slides and BE.C.G.'s. If
necessary, the lesion can be labelled or a question and answer

technique can be used where the lesion is not identified in the

ne
RN 1]



first (question) slide but is clearly marked in the second (answer)
one, Side-room tests such as the examination of the urinary
deposit, can also be demonstrated by slides (Weller et al 1967).
In some instances it may be bgtter to use originals;

radiologists for example may prefer X-rays to photographs or
slides of them. |

For people‘who learn better using their eyes illustrations
can aid memory (Robson and Treadgold 1960; Kapandji1964), convey
the tone of an argument (Clark-Kemmedy 1955; Treadgold 1962) and
summarise data (Drake 1954).

Pictures have a great potential in our experience (seé
results 5.2.4). Thus a photograph comparing a normalikidney with
a small contracted one conveys the message far more vividly than
a lengthy description. It is easier to understand the feedback
mechanism of the adrenal cortex with the hypothalamus if shown
visually. The same diagram can be modified to show the effects
of various abnormalities such as bilateral adrenal hyperplasia,
adrenal tumours and so on.

Sound also has potential when used on its own (CGraves 1962)
or in combination. Recordings of heart sounds are an effective
means of teaching a difficult subject when combined withA
orthodox auscultation (see G;ace 1970). An excellent series of
tapes containing heart sounds made on a simulator (releésed by
Merck, Sharp and Dohme U.S.A. Iid.) is distributed in this ccuntry
" by the Medical Recording Service Foundation., Breath sounds can
be recorded in a similar way (Cugell 1971).  Although Ward and
Orr (1972) consider that to avoid distortion of both cardiac

and respiratory sounds they should be heard through 2 stethoscope



and they describe a unit which allows students %o hear Tecorded
tapes in this way,

Sound recordings can alsc illusirate abnormal speech such
as fhe voice in hypothyroidism or the dysarthrias. Case
histories of a personal nature (gynaeoology or venereal disease)
can also be heard in this way (Russell 1966). Finally sound has
the ability to convey the personality and enthusiasm of ah expert
better than the printed woxd.
‘ It is often suggested that learning can be iﬁproved by
appealing.to the ears and eyes together, The iaea is not new,
in the seventeenth century Stratenus proposed that teaching was
more effective when both 'anditive' and 'visual' methods were
used (see Sanazaro 1960). Sound and vision can be used together
so that the breath sounds are heard while the pattern of air flow
or tidal volume is displayed on a monitor (Cugell 1971).
Similarly, the phonocardiogram can be linked with fhe heart sounds
(McGuire et al 1964).  Adolph and Campbell (1971) have refined
this technique so that only a portion of the cardiac cycle is
heard while the rest is muted so that students can concentrate
selectively on different parts of the cycle.

The combined approach also enables a student to study a visual,
e.g. an B,C.G, tracing, without having to téke his eyes off the
tracing; similarly he can examine a microscope slide of a
mstolégical seotion (Fletcher and Watson 1968).

Application of amdiovisual techniques to medical education is
dealt with in a number of publications (Warner and Bowers 19563
Orr 1962; Graves 1966; Broadbent 1967; Engel 1967; Jason 1968b;

Romano 1968; Alberti 1969} Iysaught 1969b; Blizard 1972).



Recently, a steering committee from the Association of Medical
Colleges has examined, in some depth, the place and implementation
of educational technology in American Medical School (J. Med. Educ,
1973).

"The ideal audiovisual technique for a course is partly
determined by its objectives and its nature, For the fourth
year course in Glasgow we chose tape-slide presentations, Other
audiovisual techniques are available; some like 16mm film and
television are generally used within a conventional course, they
_are therefore largely excluded from the main review an self- -
instruction and the appropriate literature is contained in an
: appendix.(A), subdivided by subject for ecase of reference. Others,
such as 8mm film, computers and the multimedia approach are
appropriate for self-instruction, although not strictly relevant
to the theme in this thesis. These are considered briefly and
their references are contained within the main biﬁliography. I
propose to consider these first and then the literature on tape-
slide presentations in greater detail, The final part of the
introductory review is concerned with earlier work on tape-slide

presentations at the Western Infirmary, Glasgow.

3.3.3.1 Models and other simple techniques

These include blackboards, overhead projectors and diazo
overlays. Most of these aids are used to illustrate a conventional
_course and some refersnces to the literature are listed in Table 4
(the details of these publications are in appendix A).

Models have been used in conjunction with a programmed text

(Scott and Lang 1967) and they can be designed to enable students



Table 4
MODELS AND OTHER SIMPIE TECHNIQUES
Subject First Author and Date

a) within the conventional

course® '
Blackboard
Overhead projector
Diazo overlays

Models

Barabas 1965
Golden 1973
Gardner 1960

Barnett 1956, Hytten 1956,
Moore 1956, Kindred 1958,
Erskine 1960, Andrew 1961,
Huber 1963, Kapandji 1967,
West 1967, McRae 1968,
Garston 1970, Griffiths 1970,
Griffiths 1972, Hubbard 1973

b) for self-instruction**

Models Plunkett 1966, Graves 1967,
Scott 1967, Penta 1973
* details of publications - in Appendix A

*¥%*  gdetails of publications - in main bibliography
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to teach themselves a practical procedure such as external
cardiac massage (Plunkett 1966); +the National Institute of
Health in the U.S.A. uses imitation plastic eyes; which can be
looked at through an ophthalmoscope, to simulate the appearances
of retinal disease (see Graves 1967), At Illinois, simiiar
models (and other simulation techniques) were found to
significantly improve the performance of a randomly selected
experimental group (Penta and Kofman 1973).

3.3.3.2 Slides and photographs

Slides are most commonly used to illustrate the conventional
lecture, less often in clinical teaching and in practical
classes such as.histology. The subject is a large one and
some references to it are contained in Table 5 (see also
appendix A).

Colour microfiche has been used for self-instruction in
pathology (Smith 1971a and b; Smith 1972). In this study, 84
lesions (clinical photographs and text were included in addition
to the gross and histological sections) were covered in 20 cards.
A single 4" x 6" card contained 60 photographs and these.coﬁld be
bought by the students, Microfiche is not used extensively in
this country for medical education and it is difficult to see
any major advantage over 35mm slides, Another technique, also
used for self-instruction in pathology, is the stereo-reel
(David 1967). The pictures are seen in 3 dimensions which may
be helpful‘in a subject such as bathology. However, specialised
equipmént is required for their preparation and again the

standard 35mm slide would seem preferable,



Table 5
SLIDES AND PHOTOGRAPHS

Subject First Author and Date

Within the conventional course®

Slides in: Clinical teaching Russell 1966
Pathology - Koprowska 1964
Histology ' Stinson 1968, Fitzgerald
| 1972
Radiology . Schwarz 1970
Haematology Keitges 1971 ,
. Examinations levan 1966, Ackerman 1967

For self-instruction**

Colour microfiche Smith 1971a and b, and 1972
Stereo reel David 1967
Display boards Russell 1956, 1958, 1959

Joseph 1958, Backett 1960
Iunnon 1965, Plunkett
1966, Alberti 1969,

Duncan 1969, ILevinson 1970

* details of publications in Appendix A

**  details of publications in main bibliography




Display boards, containing photographic prints, can also
provide self—inst;uctional material {Russell et al 1956;
Russell 1958; Joseph and Mackeith 1958; Russell et al 1959;
Backett 1960; Iunnon 1965; Plunkett 1966; Alberti 1969;
Duncan 1969; levinson 1970). The amount of material that can
be presented is re;tricted only by the number of panels used
and these can be changed regularly, Static displays of this
kind can provide a valuable adjunt for self—instrﬁction.
However, used alone, they are not as flexibie as other forms
(tépe-slide presentations, 8mm f£ilm) as the étudents can only
study the topics currently on display which may prevent them from

using material more appropriate to their own particular needs.

3.3.3.3 Film

The main advantage of film is its capacity to show motion
and it is therefore of particular value in subjects where this
is an important feature (such as chorea,'Mackeith 1954 Table 6).
In common with television,film has other atfractive features
_(see FSy and Leach 1969) such as the capacity to slow down or
accelerate movement, to condense sequences (and thus save teaching
time) to make complicated relationships more evident and
diagrams and animation can both be included, Finally both film’
and television can show events which are normally outside the
scope of the conventional course. Film is cheaper than television
because the capital cutlay is less and in addition its definition
of picture is superior. Fihally, colour filmé can be produced
at a moderate cost.

lémm £ilm was only appropriate for group instruction and is

not congsidered further here (see Table 6 and appendix 4).



Table 6

Subject

First Author and Date

16mm Film
General overview

Use and availability

Advantages and importance
of production techniques

Use in clinical
teaching

Evaluation of film

Film used for testing
clinical skill

Wakerlin 1971

Collard 1954, Markee 1959,
Whyte 1962, Mulvihill 1968,
Engel 1969, Fonkalsrud 1971,
A.V, Communication Bulletin

(B.M.A.) 1973,

Longland 1944, Stanford 1944,
Anderson 1950, Ollerenshaw
1951, leveridge 1963,

Avdouze 1965, Gueguen 1968,
Germouty 1969, Wadsworth 1969

Mackeith 1954,  Creer 1968,
Goodenday 1968, Germouty
1970, Chez 1971

Steinberg 1951, Cardew 1953,
Humphreys 1965, Hayden 1967,
Merrill 1969

Cline 1961, Langsley 1970

8mm Film
Advantages
Production

Use: Demonstrations
Pre-clinical
Clinical medicine
Evaluation

 Potential use
Programmed

McRae 1964, TFoy 1969

McRae 1965,  Barrows 1968,Tuncan)
Cardew 1970, Welser 1970 1969

Foy 1969, Jepson 1969
Huber 1966,1967, West 1968,
North 1967,  Barrows 1968
Barrows 1968, Welser 1970
Silvertson 1969,

Buber 1966,1967, West 1968

16mm film is excluded from the main review as it is not used for
self-instruction: +the details of the publications are in Appendix A.

8mm is appropriate for self-instruction: details of its publicationsA

are in the main bibliography.



wae&er, 8mm film which is cassette loaded provides material in
a form suitable for self-instruction (McRae 1964). It is
appropriate for both the pre-clinical (Huber 1966 and 1967:
ﬁest and Stickley 1965; Foy and Leach 1969) and clinical subjects
(Noith 1967; Barrows-l968); demonstraticns can be clearly seen
(Jepson and Pearson 1969). Its value can be increased by
programming the material (Huber 1966 and 1967; West and Stickley
196%5). A disadvantage of 8mm film is that it offers only
limited possibilities for editing and making safisfactory copies
(Cardew 1970), unless an internegative or priﬁt master is used
(Welser 1970) or the copies are transcribed from an edited 1€mm
master (buncan 1969).

8mm films therefore can provide a useful source of theoretical
and practical information for self-instruction., They are of
particular value where motion is an important fgature; for.this
reason they often form part of a 'multimedia' course (see 3.3,3.8)

in combination with other techniques.

3¢3.3.4 Television

Television has been widely used (though infrequently éssessed)
in medical education; closed-circuit television (C.C.T.V.) and
videotape recordings for undergraduétes and broadcast television
for doctors. It has a vast literature and some of the references
are plassified in Table 7. It has a number of advantages: it
can reach a wide audience. The image can be magnified (useful
in subjects such as anatomy and histology) and also multiplied
to a number of monitors so that a large group can see a
demonstration clearly, . Pictures can be relayed over a distance;

this may be an aid to privacy, e.g. in a psychiatric interview, or



Table T

TEIEVISION IN MEDICAL EDUCATION

Subject

First Author and Date

Facilities in different
centres:

Plannming qf network:

General review and
potential:

Production of
Jprogrammes:

Use: In pre-clinical course:
Anatomy

In demonstrations

In clinical course:
Medicine
Surgery: teaching

demonstration
of operations

Dental surgery
Emergency care

Psychiatry

Radiology

Agnello 1965, Romano 1967,

Heinivaara 1968, Marshall 1969

Rising 1963, Iewis 1969a and b,
Olson 1971

Lancet 1961, Engel 1963, Rising
1963, Merrill 1963, Ramey 1964,
Harris 1966, Scot. Med. J. 1966,
Green 1967, Romano 1967, Meyrick
1968, Judge 1968, Robertson 1968
Huber 1968, Iewis 1968, Gregz
1969, Maclean 1969, Marshall
1969, Benoit 1970, Olson 1970

Roy 1964, Iennox 1965, Groom
1966, Brit. Med. J. 1965,
Wilmer 1967, Canad. Med, Ass. J.
1968a and b, Anderson 1969

Potts 1969, Metcalf 1970

Geddes 1959, Xeasling 1959,
McGuire 1961, Semson 1964,
1964, Gasking 1967, Harris
1969, Millington 1969, Rogers -
1969, Scott 1970, Okagaki 1971,
Gasser 1972 :

Scott

Torkelson 1967, Wagner 1967,
Jason 1971, Stoeckle 1971, Mai
1972, Enelow 1970, Adler 1970

Torkelson 1967, Goldman 1969,
Keggi 1970, Goldman 1972

Trimble 1947, Ruhe 1957,
1957, Heiss 1964,
Hansell 1971

Kramer 1965, Nairn 1965,
Messing 1970, Robinson 1973

Peltier 1969, Keggi 1970,
Geertsma 1970

Ruhe 1960, Moore 1961,

Xornfeld 1964, Benschoter 1965,
Yonge 1965, Suess 1966, Wilmer
1967, Sclare 1968, Barnes 1969,
Gibbard 1969, Rosenberg 1970,
Ryan 1970, Suess 1970, Miller
1972, Tupin 1972, Moore 1965,
Geertsma 1965

Davidson 1970

Soulas
Gregg 1969,

')
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Table contd.

Subject

First Author and Date

To standeardise variation
In Examinations:

In Psychotherapy:
Televised examinations:
Evaluation of

effectiveness:
Exchange of Videotapes:

C.C.T,V. for post-
graduate courses:

Cassette television:

Broadcast television:

Coldur television:

(alternative solution)

Hess 1969 Waugh 1969 Wilson 1969

Michaux 1953

Markee 1962 Markee 1965

McGuire 1961 Staub 1963 Samson 1964
Smith 1965, 1966 Sclare 1968

Cantrell 1969 Xermure 1969 Bach 1971

Leslie 1972

Clarke 1971

Benoit 1970 Tonkalsrud 1971
Yarborough 1971

Castle 1963 Groom 1963 Michael 1963
Abbey 1964 McGuinness 1964 Moses 1965
McGuinness 1965 Cameron 1966 Bell
1966 Menzel 1966a,b Lancet 1966

Smart 1966 Meighan 1967 Brayton
1968a,b McGuinness 1968 Robertson
1968 ZLancet 1968 Vaillancourt 1968
Brayton 1969 Tahs 1970 Mock 1970
Trinca 1970 Smith 1971  Walker 1971
Driver 1972 Hufhines 1972 Hunter 1972

Elsom 1951 Holleb 1954 Lancet 1957
Schafer 1963 Knothe 1969
Platzer 1966 Harris 1969

These references are contained in Appendix A as the papers are not

strictly relevant to self-instruction.
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be of benefit in reducing infection in surgery by removing the
audience from the operating theatre. The scope of presentation
can be increased by 'filming' in different locations.

Videotapes can be prepared in advance, thus recordings can be
made of special techniques or of events (e.g. emergencies) which
occur only rarely or at inconvenient times. In addition, unlike
film, it is easy to check if the recording is satisfactory‘
because of its capacity for 'instant' replay. '

However, television is expensive. Alsp, in its present
form, it is unsuitable for self-instruction, although the recent
development of cassette television could make it as easily and
widely used as 8mm film, Programmed material could also be
presented as the frames can be advanced one at a time., Assessment
is needed on whether it would confer greater benefit, at a
competitive price, than the simplexr techniques such as tape-
slide presentations. An important consideration will be the
availability of programmeé; this will have to be resolved either
_ by the production of new ones or by making existing material
(videotapes, 8mm film, tape-slide presentation) available in a °
suitable form. The place and use of cassette television has yet

to be evaluated.

3.3.3.5 Radio and telephone

Both radio and the telephone have been used in postgraduate
and continuing education (see Table 8). However, like broadcast
television they are not really appropriate for self-instruction

as the listener can choose neither the topic nor the time he

studies. However, many of the talks are pre-recorded on audiotape

which could provide additional material for independent learning

(Graves 1967).
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Table §

RADIO AND TEIEPHONE *

Subject

First Author and Date

Broadcast Radio

Two-way Radio
Advantages and use

Disadvantages

Telephone

Med. J. Aust. 1970

Woolsey 1958; Pratt 1959,
Woolsey 1960, -Ebbert 1963,
Bergen 1966

Denne 1972

Balint 1964, Meyer 1968a and b,
Ingall 1972, Evans 1972

* details of the publications are contained in appendix A
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3.3.3.6 Audiotape alone .

4s indicated, sound recordings have a number of applications
in medical educatién. Within the conventional course, they
have also been used as an aid in teaching the medical interview
(See appendix A and Tabie 9). Used alone, they can also
provide a source of material for self-instruction (Pickney léél:
Aitken 1964).v An alleged advantage of this.approach is thaf they
can be listened to at any time - even when driving a car.
Although, in my view, their value if used in this ﬁay remains
debatable, In Winconsin (Meyer et al 1970) doctors could
telephone. to. a centre at any time and listen %o a short (4-6
minutes) audiotape of their choice.  About 50% of requests came
from doctors with a specific management problem and the remainder
simply for self-instruction.

Audiotape can be useful in pathology museums (Scott 1970)
where a cassette recorder can Be use& to provide a commentéry on
the exhibits in much the same way as in an art gallery. In Demmark,
where it was used in a postgraduate course, it was found to be an
effective way of teaching (Birn and Christophersen 1973). However,
uniess the eyes are occupied, as in the above examples, visual
distractions are more likely %o occur (éee Macbeth 1960) and
therefore for self-instruction a combined auwdiovisual approach is
probably superior. |
3.3.3.7 Computer

As Peterson (1964) points out doctors probably use different
logic systems to make diagnoses and to decide on treatment and,
at present, there is little'attempt to teach this during the
undergraduate course. It is in this field that the computer may

have great potential, However, it is unlikely, because of the
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Table 9

AUDIOTAFE

Subject

First Author and Date

Within the conventional
course*

As an aid:
to bedside teaching
to teaching techniques
of medical interview

in supervision of
psychotherapy

Grace 1970

Brissenden 1959, Morgan 1972
Mai 1972, Tapia 1972

Beiser 1966

For self-instruction*¥*

As a source of information

In pathology museums

Pickney 1961, Aitken 1964,
Meyer 1970

Scott 1970, Birn 1973

% for details of literature

see Appendix A

*¥¥ for details of literature see main bibliography

40



high costs involved, that the computer could be used as a prime
source Qf information; this would have to be obtained from
simpler techniques; reading,‘tape—slide presentations and so on.
Once the student had acquired.the necessary background knowledge
he could then test his diagnostic ability on a computer. As
Table 10 indicates the major application of the computer has been
in this type of problem solVing. Unless the capacity of the
computer, to react, édapt and provide additional assistance for
individual students as necéssary, is exploited it beccmes an
expensive and unnecessary cﬁmbersome means of communication.

Thus, it could be a valuable adjunt to other self-instructional
techniques and could teach students skills, e.g. problem solving,
which are difficult to handle satisfactorily in the present system,
for example simulated patients can be alloved to die if the
student takes the wrong decision. Further assessment of the role

of the computer in medical education is needed.

3.3.3.8 Combination of technigues: Multimedia

Just aé in conventional medical education (lectures, texts
and clinical work), the new techniques need not be used in isolation
and good results may be achieved with the so-called "multimedia"
approach. This avoids the common tendency to regard each new
technique as a solution to all problems in medical education.
In practice no single technique, new or old,.seems a universal
panacea and an important problem for the future will be o identify
areas in which the particular methods‘éxcel;'

Pbstléthwait (1965) picneered the approach of self-instruction
to a complete course in biology at Purdue.  He adopted a
multi-media approach and in the teaching laboratory the student's

work was guided by an avdiotape which directed him to textbooks,



Table 10

COMPUTER *

Subject

First Author and Date

General review

Potential in medical
education

Use:

Diagnosis and management
of clinical problems

Pathology: diagnosis of
clinico-pathological
cases

Bacteriology:
identification of bacteria

Haematology
Practical skills:
(intubation in
anaesthetics)

As a testing device

Evaluation of its
effectiveness

'Tutorial' function
Costs
Preparation of material

Simplified systems

Atkinson 1968, Alpert 1970

Ovenstone 1966, Starkweather 1967
Taylor 1972

Entwisle 1963, Swets 1965,
Fonkalsrud 1967, Schorow 1967,
Budkin 19€8, de Dombal 1969a, b,
Harless 1971, Hoffer 1972,
Schneidermann 1972, Friedman
1973

Bowden 1967

Grimes 1972

Gilchrest 1972

Abrahamson 1969, Denson 1969

Bowden 1967, Nishimoto 1972

Thies 1969, de Dombal 1971, 1972

Weber 1972

Kopstein 1968, Alpert 1970
Harless 1967 v
Starkweather 1967, Brown 1968,

Harless 1971, Gilchrest 1972,
Weber 1972

¥ details of the publications are in the main bibliography
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Jjournals, short films for further study. His activities
ranged from listening to short lectures on audiotape, looking
at demonstrations, microscope work, dissection, discussion with
fellow students or the instructor - who was available for
consultation — (2 or 3 instructors could handle a large class).
After each assignment. the student was quizzed by an instructor.
Theoretical and practical work were thus integrated.
Postlethwait et al (1972) have described the system ;a.nd its
potential in greater depth in a stimulating bock.

A similar approach has been used for the six week courée in
obstetrics and gynaecology in Pittsburgh (Chez and Hutchinson
1969; Chez and Kubiak 1970). . The student was again guided by
audiotape through a course vhich took about 30~36 hours to
complete. The self-instructional material included siides, Smm
f£ilm, models, X-rays, textbooks and reprints. The instructors,
relieved of lecturing, acted as tutors to small groupsbof students.

Ralston and Kochhar (1971) have developed an audiotutorial
course in microscopic anatomy which correlated both the theoretical
and practical aspects. The information was provided by textbooks,
work sheets, photographic and microscopic slides. After each
assignment the student completed a wriften test and then was
quizzed orally and practically by an instructor; thus all students
met staff members individually and the longest time was spent with
the weakest student. One.iecture was given weskly mainly - as 2
‘stimlus. |

Other subjects have also adopted a2 multimedia system
including infectious diseases (Martin 1964) and practical

laboratory skills in haematology (Fieland Vays 1972).
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The major advantage of these courses is the flexibility
they allo& within the curriculum. Students can study in their
own time and can integrate their theoretical with their
practical work; they become more responsible for theirvown
leaéning as they are dctively involved. Staff time is also

spent more profitably.

3.3.3.9 bther fonns-of~self—instruction

"Self-instruction" is usually taken to include any form of
education without an instructor. Most of the commoner forms
(excluding the textbook) are considered in previous sections.
There remain a few rarely used technigques which are considered
briefly below.v (Appendix A contains some of the xelevant
literature).

3.3.3.9,1 Role-playing and simulation technigues. Any medical

~ student taking a history from a patient is playing the "role"
of the qualified doctér. Role~playing of this type, even in
the absence of 'real! patients has been used to teach students
the skill of interviewing in both medicine and psychiatry. In
addition, "patients" have been trained to simulate a disease
fér teaching or examination purposes. Both these techniques
usually form part of a conventional coﬁrse and their literature
is summarised in Tgble 11.

3.3.3.9,2 Instruction by self-assessment. In the undergraduate

course examinations provide a strong stimulus for students to
learn, However, it has recently been appreciated that this means
of evaluation should not end with the final diploma and tests have
been introduced in the U.S.A. which enable doctors to assess

themselves privately. Some of the key references to this form



Table 11

OTHER FORMS OF SELF-INSTRUCTION*

Subject

First Author and Date

Role-playing and other
simulation techniques .

Games
Self-assessment:

in continuing education

in p0st-graduate
education

in the undergraduate
course

Simulated patient
management problems

Gordon 1960, Barrows 1964,
Bowker 1964, Barrows 1967,1968
Ramey 1968, TFroelich 1969,
Levine 1970, Bamford 1971,
Hersh 1971, Lamont 1972,
Meadow 1972 v

Smith 1972

Rosenow 1969, -Carmichael 1970,
Eisenberg 1970, Rosenow 1970,
Rosato 1972, Tovell 1972

Ferrer 1969

Olsen 1968, Fleisher 1972

Rimoldi 1963a and b,
Williamson 1965, McCarthy
1967, Williamson 1967,
de Dombal 1971, Andrew 1972
Sedlacek 1972

% Details of publications in Appendix A
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ofvself—assessment are listed in Table 11,

'Games' are also beccoming more widely used in education
(see Bear& 1972) Eut, so far, have had little application in
medicine with the exception of the simulated patient management
problems; These pose clinical problems for diagnosis and
management in much the same manner as for a computer, The
form of presentation varies with the different systems. Some

of the references are contained in appendix A.(Table 11),

3.3.3.10 Self~-instruction for patients

Although this thesis is primarily concerned with
undergraduate education, a further important potential of some
of the self~inétructional techniques is in teaching patients
more about their own disease., This can be done with illustrated
booklets (MacKeith 1951) or in the form of comics for children
(Treadgold 1960). Audiotape has also been used (Midgley and
Macras 1971).

A programmed text has been found valuable in the self-
education of diabetic patients (Spiegel 1967). Another study
(BEtzwiler and Robb 1972) which presented the programmed material
to diabetics by teaching machine also found their factual
knowledge was increased although there'was no objective.evidence
(from blood or urine tests) of any improvemept in the control of

their diabetic state.

3.3.3.11 The combination of awdiotape with visual aids

Audiotape can be combined with a variety of visual material,

including print, 35mm slides or microscope slides.
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Asher (1962) used audiotape with a folder of printed notes
and diagrams, although the latter had to be returned after the
presentation. Engel (1971) advocates the use of a notebook
containing illustrative material which the student can keep.

He also élaims that slides add to the complexity of a system

as students require a viewer. However, a cassette recorder is
already necessary so that the addition of a simple hand viewer
does not increase greatly either the cost or the inéonvenience
of the system, A disadvaﬁtage of many tape-slide programmes as
Engel (1971) points out is that the slides have to be returned and
therefore the student has no record of the presentation; while
this may be true of the majority it is not necessarily so. In
the programmed presentations we developed in Glasgow the student
keeps the specially designed answer sheet for future reference
(see 4.2.2.5).

Fletcher and Watson (1968) prefer the combination of
audiotape with the original microscope slides of histological
sections for training pathologists. They consider that skill in
using a microscope is essential énd that there is no substitute
for the examination of stained tissue sections. This may be true
for speéialist postgraduate training but it is less certain in the
undergraduate course where photographic slides, appropriately
labelled to aid identification, could well be suverior and Carter
et al (1973) have successfully used this technigue.

In practice, the commonest combination is probably audiotape
znd 35mm slides. Spence (1968); Harden et al (19690) ;3

Phillips (1969) and Brooke (1970) review the technique,



In Creat Britain the use of andiotape in medical education
was pioneered by the Drs. Jolm and Valerie Graves. Initially the
material was aimed at general practitioners in an attempt to help
fhem learn at home. The Graves produced their first two tapes
.(slides were added to.their presentations later) in 1958 and
circuiated them to twenty-seven doctors (Graves and Graves 1958).
They confirmed that this had affected learning habits by a
questionnaire the following year (Graves and Graves 1959). 1In
1960, 680 copies of the programmes were sent out.on loan. By
1965 this had risen to approximately 7,000 (GLaves 1965) and more
recently to almost 16,000 (Medical Recording Service Foundation News
letter 1973).  Their current catalogue (obtainable from the
Medical Recording Service Foundation, Kitts Croft, Writtle, Nr.
Chelmsford, Essex) contains over 1,000 titles and more than 100
new programmes are added annually (M.R.S.F. Newsletter 1973). In
addition to preparing material, they also provide a distribution
centre for programmes made elsewhere, Their andience is no longer
restricted to general practitioners but includes medical students
and other health science workers.,

- Tape-slide presentations can be used in a mumber of ways:
they can supplement a conventional course (Alberti 1969; Amos
et al 1969; Harden et al 1969a) or replace lectures by providing
the prime source of information (Harden et al 1969a; Sweet and
Doyle 1971). They are suitable both for indiﬁiduals (within the
hospital or at home) or for groups where they may be useful in
stimilating discussion (Graves and Graves 1961; Graves 1965;

McKee 1965; Alberti 1969). Squire et al (1972) used this
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tecﬁnique in teaching radiology as they considered that sbtudents
learn more in sma;l peer groups,

A major advantage of tape-slide presentations is that they
can be used repeatedly (Phillips 1968; Gauvain et.al 1969).

In 1970, Phillips repo;:'ted that six thirty-minute talks (i.e. 3
hours of instruction) had been used over 730 times in eighteen
months. Such repetitién would be impossible within a
conventional course. They are also an attractive proposition
in laboratory subjects such as histology which ha%e a strong
visual element and have been used in pathology (Koprowska et al
1971; Zollinger 1972b). In a physiology course in Denmark the
practical laboratory sessions are handled in a 'cook-book! style
by tape-slide presentations which are later supported by group
discussion (Naeraa 1970).

Another potential user of tape-slide material are the
developing countries (see Taxay et‘;l 1963). Here low cost is
an important consideration and a system has been developed
primarily for overseﬁs use by Morley and Iunnon (1973).

An important danger of tape-slide presentations is that they
may be too passive and unintoresting unless active participation
by the student forms an integral part of the programme. Thié
can be achieved by asking questions, for example on the
identification of abnormalities in X-rays (Hood 1968; Squire
et al 1972) and electrocardiographs (Udall 1970). In
Glasgow, we chose to prepare our.maierial in the form of a linear

programme, As will be seen from the examples given later,
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tape-slide programmes can be designed to teach both application
of knowledge and problem solving. They are not purely
restricted to factual recall as suggested by McFie (1969).

A different approach to the problem of involving students
more actively in their learning was adopted in Edinburgh; where
students in a course on social medicine prepared their own
tape-slide presentations (Maclean and Pilkington 1972). We have
also used the techniqﬁe in Glasgow; although it encourages
detailed study of a topic By students it is time~-consuming which
limits its usefulness.,

Tape-slide presentations can be used on a wide range of
equipment from a simple cassette tape recorder and hand viewexr
(Harden et al 1970b; Gardiner et.al 1973; Morley and Lunnon
1973) or automatic slide projectors (Amos et al 1969) to the more
sophisticated teaching devices such as the Frank-Kindermann
Audiovisual tutor machine (Harden and Wayne 1968) and the Devans
tutor (Devlin 1973).  Other techniques'include the Plessey
supervisor (Craddock 1971) and the 3M sound and slide machine
(Koprowska et al 19#1; Med. biol, I1l, 1973). Some other
machines incorporate a response device, the student having to
choose and indicate the correct answer from a number of
possibilities (see Doust and Fischer 1971; Reich 1972). The
relative advantages of the different equipment is considered in
the discussion (6.2);

Avdiotape and slides are cheap to produce and use - much less
expensive than 16mm film and certainly far less than television
and computers. Initial production costs pf the master copy are

lower and it is cheaper %o produce duplicates (see Graves 1969).



One possibility to consider is to use slides but to replace the
audiotape with a printed script. This allows the student more
freedom to work at his own speed as he is not restricted to the
rate of the speaker although he losez the emphasis of the spcken
word, Koprowska et al (1971) offered their students a choice
of tape or script for use with the slides. Engel et al (1972)
also investigated this problem; although in this study the
seript (in written of spoken form) was used in conjunction with
a booklet. They found thét about half the students chose the
tape and half the text.

The use of self-instruction can completely alter the design
of a course as illustrated by the ten week pathology course in
Rotterdam (de Vries et al 1970) &hich relies heavily on tape slide
(35mm and histological sections) presentations. Each student has
to complete seven tapes a week each lasting 15-20 minutes. The
course is centred round small group discussions (3 hours/week)
where questions arising from the programmes can be answered and
in-depth discussion encouraged. It has not been found necessary
to provide extra demonstrations, practical classes or lectures;
although time is allocated for a single one hour lecture each
week by an invited speaker or for a clinico-pathological
conference,

The Rotterdam experiment emphasises the potential of self-
instruction. Staff; freed from leéturing,are able to be in
closer contact with students by taking part in the group

discussions.,



In summary, ‘tape-slide' presentations seem appropriate for
a wide range of medical studies and the choice of which
presentation system to use should be governed by the topic., For
some the illustfations may be adequately handled by a notebook;
for others, particularly where there is a strong visual element,
slides may be an advantage., The possibility of offering a written
form of the script should be considered. Results so far suggest
that tape-slide presentations are popular with students and étaff.
They have not been adequately assessed and compared with other
teaching techniques. Those are themes of work reported in this

thesis,.




3.4 NEED FOR BETTER IMEAHNS OF ASSESSING
EDUCATIONAL TECINIQUES

During the last twenty years a wide variety of new
techniques has been developed in education, Some of thege have
been applied to medical educatioﬁ. As will- be apparent from
the feoregoing analysis of self-instruction the claims made for
individual techniques vary from extreme enthusiasm to indifference.
Usually neither view can be accepted because gtandards of
assessment are poﬁr. A situation analogous to that in medical
therapeutics before the advent of the double blind trial seems
to prevail in medical education: enthusiastic but uncritical
advocacy at first.leading to later disappointments. In some
ways, a form of agsessment analogous to the clinical trial has
its attractions in medical education: random allocation of
students to self-instruction and conventional lecture course ..
with assessment by examination (probably multiple choice in form)
provides some information on the new techniques as we discovered
(Harden et al 1969c). However, there are possible dangers in
this method since it is quite likely if multiple choice
examination is the only form of agsessment, that the self-
instruction course will be designed with the primary object of
teaching students to answer multiple choice questions. Whether
or not this is desirable, there would be noAreason to conclude,
if selif-instruction fared better, that it was a superior method
of teaching medicine.

Also, unlike the double blind trial, students are perfectly
aware of the experimental group to which they belong.

Comparison of groups could then be compromised if, for example,



students worked harder (initially) at the new techniques because of
its novelty or simply by the knowledge that they were taking part

in an experiment - the so—calledAHawthorne effect. Thus an
intrinsically inferioxr new technique may seem superior, In addition
objectives of the two systems may not be identical, As Richmond
(1969) has suggested different methods of presentation may alter the
orientation and thus the objectives of the teaching material,

Such comparisons-may also be compromised by the fact that the
techniques on test are not thé only ones used by students in the trial.
It is possible that self-instructional students may be encouraged to
read more or less of their medical texts than their control
colleagues or that they attend a larger or smaller number of ward
rounds and that these secondary effects are responsible for any
differences observed between groups.

In fact as Cheris (1964) points out the validity of many
cogparative studies is questionable. For proper comparigsons to be
possible the material taught should be identical, both presentation
systems should be optional with appropriate study conditions for each
and the learning time should be accurately measured for both systems.
Finally, the criterion test should be unbiased. In practice, it is
almost impossible to control all these variables adequately. Fop
example, in our experience, one or two of the subject sﬁecialists
commented that the presentation of their lectures had improved after
being involved with proéramming the ma.’c:eria.'l.=

Another, and in oux view_very important, aspect involves
the students' attitude to their new course. Some workers now

consider that studies of an 'on-going' sysiem is as or even more
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impor?ant than résults of examination performance (see Parlett
and Hamilton 1972). Certainly in our own experience; the
students® comments on the self-instructional tape-slide programmes,
both in conversations and in the questionnaires; provided valuable
information. . |

Thus, although there is a clear need to assess new techniques
of medical education an adequate form of assessment has yet to be
developed if comparative étudies are to Be undertaken. It was
"for these reasons that many studies reported in this thesis were
concerned with the different methods of presenting programmes to
students (examination results and attitude questionnaires being used

to assess results) rather than restricting the project to a simple

comparison of tape-slide presentaiionswith the conventional lecture.

3.5 PREVIOUS EXPERIENCE WITH AUDIOVISUAL AIDS AT
THE WESTERN INFIRMARY -

During 1966, an andiovisual system was introduced in the
department of medicine at the Western Infirmary primarily for
postgraduate students. Initially tape-slide progrémmes were
presented to groups of students. The audiotape was played on a
Ferrograph tape recorder and the slides were projected on to a
wall screen by a lLeitz Pradovit projeétor; The slides were
changed automatically.at the appropriate places by means of a
Philiips external synchronising unit (Harden et al 1968).
However, group learning forApostgraduate students has particulaer
‘problems: it is difficult to find a time and place suiting
everyone - and standards vary much more than with undergraduates.
It was therefore decided to investigate the possibilities of

individual instruction. At that time, the Frank-Xindermann

Audio visual tutor machine (see Harden and Wayne 1968) was
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available and it seemed to combine the necessary requirements.
The initial experience was encouraging and it was decided to .
extend its use and to investigate the place of self-instruction
using audiovisual presentations for undergraduates. My owm
interest in the work began at this stage.

At that time the formal teaching in medicine and surgery
was done in the foﬁrth year (Illingworth 1964). The course is
taught‘by topics in an integrated fasﬁion. The topic
selected for a study of self-instruction was endocrinology,
largely taught by the department of medioiné. It was decided
to encourage active participation by the student during the tape-
slige presentation and the format chosen was a linear programme
(Skinner 1954).

As-indicated subsequently my work lay in the designing of
tape-slide programmes and their integration into oourses'of
endocrinology and, later, renal disease.. Assessment of the
student's performance in examinations before and after the tapé~
glide course and of their attitudes to this method of teaching
" became an important part of the project.

Some of the work described in this thesis has been
published (Harden et al 1969a,b,c,d,e; Dunn et al 1969; Harden
et al 1970a and b; Holroyd et al 1970; ILever et al 1970;

Lever 19‘71), or will be published. I was also involved in a
relgted topic of machine marking of examinatiop_papers (Lennox
and Levei 1970). it has not beenAdesc¥ibed further here.

The method I describe for the preparation of a programme
is my own and the other medical editors involved in the project

may not use exactly the same procedure, The results section



reports the outcome of the collaborative work of the team and
it would be difficult to delinezte my ovm contribution.
However, the views expressed in the discussion are mine and

may not necessarily reflect the opinions of the other co-workers.

1
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4. METHODS

This section of the thesis consists of a description of the
preparation of tape-slide presentations and the equipment used.
Also included is an accougt of the library service for tape-slide
preéentations. The following section (5. Results) is concerned
with their assessment. This sequence of presentation was
adopted because it illustrates best the réasons for the different
experiments conducted between 1968 and 1973. In addition, the
method selected allows the experience gained over the 5 years, for
example in the preparation of the material, to be summarised more

coherently. -

4.1 THE PROJECT TEAM

At one time or another between 1968 and 1973 the following

medical graduates and educationists worked on the project.

Harden, R. Iecturer and Senior Lecturer, Dept. of Medicine
Iever, R.S. Lecturer, Dept., of Medicine (initially full later
part time)

Stevenson, M.  Lecturer, Dept. of Medicine (initially full later
, ‘part time)

Lindsay, A. Part time Iecturer, Dept., of Medicine

Kennedy, H. Part time Lecturer, Dept. of Medicine

Carswell, A, Part time Lecturer, Dept. of Medicine

Wilson, G.M. Professor, Dept., of Medicine

Dunn, W.R. Lecturer, Dept. of Education

Holroyd, C. Iecturer, Dept. of Education

All members were concerned with planning and evaluation. The
two lecturers (W.R.D. and C.H.) from the programmed learning unit in

the University both played majbr roles in providing the necessary

1
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background of educational theory and statistics., In addition, they
taught us the techniques of programmed learning and two of us
(R.H. and R.L.) attended an extraﬁural course in the University run
by them. Subsgquently, they supérvised its application as
outlined later (4.2.3). As shown in Tables 12, 13, 14, 15 the
doctors acted as medical editors (this function is outlined in 4.2.2.
and 4.2.3) in‘collaboration with subject specialists. The latter
helped in preparation of'the material (see 4.2.1 and 4.2.3) but
did not.form part of the projeﬁt team itself.

Other groups or individuais involved in the work included o
Mr, G, Donald and his department of Medical Illustration at the
Western Infirmary (see 4.2.5) and the University Television Service

(4.2.8).

4.2 THEPARATION OF PROGRAMMES

Although tape~slide programmes can be obtained from outside
sources such as the Medical Recording Service Foundation the amount
df material is still relatively limited and rarely covers a
complete topic éuch as endocrinology comprehensively, The material
used in Glasgow thexefore was prepared within the department of
medicine (see Lever 1971).

In outline (see Fig.2) a tape-slide programme is prepared as
follows., First, the subject specialist provides a script for the
medical editor who programmes the material and pioduces a draft of
the script together with an answer sheet and rough sketches of the
illustrations. These are circulated to other members of the project
team and subje;t specialist for criticism and discussion before a
second draft is prepared. The presentation is then tested on a

small number of fourth year medical students. Slides are designed,
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the final version of the script is prepared and the tape recorded.
Multiple copies of tape and slides are then produced. The final
package is then integrated and a specimen, for use with the simple
hand-operated equipment, is shown in Fig,3. These stages of
preparetion are considereldl in greater detail in the following |

sections,

4.2,1 SUBJECT SFECIALIST AND HIS SCRIPT

Four subject specialists were involved in the nine programmes
on diabetes mellitus made in 1968 as shown in Table 12. An
additional consultant physician was concerned with the revision of
these programmes. For the thyroid programmes (see Table 13) the
subject specialist Was'also one of the medical editors (R.H.)
Thevthird week of the endocrine course is more heterogenous and
coxrrespondingly more subject epeoialists were involved as shown in
Table 14. A consultant nephrologist and a registrar (in renal
disease) acted as subjecf specialists for the eigﬁteen renal
programmes (Table 15). Most of these people normally lectured in
their specialty to the integrated year and the. aim of the programmes
was to cover the same material,

| A subject specialist has two main functions: +to provide the
original script and to advise on the accuracy of the final presehtation.
As indicated earlier, he may double as the medical editor. However,
as a rule, subject specialists are not trained as programmers and
because they are usually busy clinicians and the editing process is
time~consuming most of the preparation of programmes has been left
to the medical editors,

The form in which the ofiginal script is presented varies as

indicated in the Tables 12-15. For the programmes in diabetes (D1-5)



Tig. 3.

A tape-slide programme for use with the hand-operated system:

cassette-tape, slides (in storage box for stack-loading into

hand-viewer) and answer sheet,
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Table 12

DIABETES MELLITUS

L4

Tape

Medical Running
No. Title Subject specialist Seript Editor Year Time
D1 Symptoms & Diagnosis Iecturer (A) Non-prog. Tape/slide RL 1968 25 mins

of Diabetes Mellitus ' programme . ,
‘D2 Coma I " " " RL " 22 ¢
D3 Coma II " " " RL " 25
D4 Complications I " " " RL " 32 v
D5 Complications Il " " " RL " 32 "
D6 Treatment I Consultant Physician (B) Dictated RL " 32 !
D7 Treatment II " ' " " RL " 32"
D8  Ocular Complications Prof. of Ophthalmology "’ ' RL o 35
Do Childhood Diaﬁetes Consultant Paediatricien " AL " 310"
REVISION OF PROGRAMMES
D10 Nature of Diabetes Consultant Physician (C) Hand-out RL 1971-72 16 mins
Mellitus . .

D11 Clinical Features " " D1 RL P
D12 Diagnosis " n Dl RL moog5
D13 Hyperglycaemic Coma I " " D2 & 3 Hand-out RL 1972 17
D14  Hyperglycaemic Coma Il " " " " RL " 29
D15  Hyp oglycaemic Coma " " D3 and Discussion RL " 25
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Table 13 v
THYROID DISEASE

Subject Medical Year Tape

Number Title Specialist Script Bditor - Produced Rumming time
T Non-toxic goitre I RH - , RH & RL - 1968 32 mins
T2 Non-toxic goitre II RH - RH 1968 43 M
T3 Assessment of Thyroid RH - RH 1968 50 ¢
Function

T4 Clinical Features RH - RH © 1968 30 ¢
of Thyrotoxicosis

75 Treatment of RH - RH 1968 46

Thyrotoxicosis




Table 14

ENDOCRINOIOGY (THIRD WEEK)

Tape
Medical Running
Number Title Subject Specialist Script Editox Time
El Cushing's I Consultant F Handout M.S. 24 nins
E2 Cushing's IT i Handout M.S. 20
B3 Andreno-cortical
insufficiency " " M.S. 25 ¢
E4 Hirsutism Consultant H Handout and M.S. 13 ¢
discussion
E5 Diabetes Insipidus 0 I Handout 1.S. 15
E6 Acromegaly 1973 - borrowed from Newcagtle
(programmed version in
preparation)
E7 Calcium Metabolism I Consultant J Handout and M.S. 22 "
’ discussion
E8 Calcium Metabolism II " " " M.S. B
E9 Complications of steroid
therapy " Handout R.L.

(available as handout
T.S.P. in preparation)

(Rypopituitarism and dwarfism were covered by lectures but will shortly be available as tape-slide programmes)




Table 15

RENAL DISEASE

- Pape
Medical Running
'Number Title Subject Specialist Script Editor . -Year Time
Rl Renal Structure (,;onsultant Physician (D) Dictated RL 1969 -21 mins
(in renal disease)
R2 Renal Function I " " RL " o8
R3 Renal Function IT n 1" RL " 25
R4 Acute Glomerulonephritis I " " RL " 35
R5 Acute Glomerulonephritis II " " " RL " o4
R6 Nephrotic Syndrome " 1 RL " 34
R7 Urinary Tract Infection I Registrar in Renal Disease(E) " AL " 45
R8 Urinary Tract Infection IT " " AL " 23
R9 Chronic Renal Failure I " " AT, # 24 M
R1O- Chronic Renal Failure IT " . 1" AL u 40
Ril Regular Haemodialysis Consultant. Physieian (D) " AL & RL " 44 %
R12  Chronic Pyelonephritis Registrar (E) " RL " 32
R13  Acute Renal Failure I Consultant Physician (D) " RL " 22 "
Rl4 Acute Renal Failure II " . 1 RL 1 29
R15  Acute Renal Failure III " " AL " 30
R16 Acute Renal Failure IV (dialysis) " " RL " 30 °©
R17  Renal Tubular Disorders I Registrar (E) " RL " 35
R18 Renal Tubular Disorders II - 1" " RL " 25 n

[on)
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most of the source material was already available as two non-
programmed tape-slide presentations, although some additional
material was needed., TFor othervscripts, some subjéct specialists
dictated a precis of their lecture which was later typed; and
some prepared a hand-written precis or a hand-out designed for
students in the lecture course, the latter were amplified by

discussion between the medical editor and subject specialist,

4.2.2. MEDICAL EDITOR: PROBLEMS IN FIRST DRAFT PROGRAMME

The medical editor undeftakes most of the detailed preparation
of a programme and also co-ordinates the activities of the rest of
the team, As indicated in Table 12, the author of this thesis has
been a medical editor for eight of ﬁhe original diabetic programmes
(D1-8 inclusive) and for thirteen of the eighteen renal programmes
(Table 15) and has been involved in the revision of some of the diabetic
programmes, This revision was necessary, not because the material
had become out of date, but because we had gained valuable”A‘"
experience which enabled us to improve the design of tﬁe préérammes.
Details of the process by which the medical editor transcribes
the subject specialist's script into a programmed version are given

in the following sections,

"~ 4.2.2.1 Assessment of the script

4.2.2.1.1 Statement of objectives. Although an important principle

of programmed learning is a clear statement of objectives (see Mager
1962), it is often difficult to achieve in medical education. In
"our experience subject specialists rarely provide an explicit
statement of.Objectives and thus responsibility for their inclusion
lies with the medical editor. The difficulty lies in the form

such statements should tzke. On the one hand there is a 2,500 wozxd



statement in a course on gynaecoclogical oncology (Wilds and Zachert
1967a), on the othexr; our own more brief statements in the early
programmes., Both have disadvantages., Although the former is
likely to be explicit and the items sufficiently precise to be
tegtable the whole is clearly of such an unwieldly length as to
limit its usefulness. However, as is apparent from the extracts
quoted below our initial technique was also of limited Qalﬁe.

The three quotations are from the programmes on diabetes:

Symptoms and diasnosis (D1)

"After listening to this lecture you wiil know the various

ways in which diabetes may first aprear. Tou will also

know the symptoms which should make you suspect this

diagnosis and ﬁow to confirm your diagnosis by investigations."

Diabetic coma I (D2)
"After listening to this presentation you should be able

t0 recognise diabetic coma clinically, and you will
know the urine and blood tests that are ﬁecessary to
confirm your diagnosis."

Diabetic coma IT (D3)
"After listening to this presentation you will know how to

treat diabetic coma. You will be able to differentiate
it clinically from hypoglycaemic coma. You will also
know how to confirm the presence of hypoglycaemia and

how to correct it."

As can be seen these aims are too vague to be tested as Mager
-(1§62) suggests they shonld. No indication is given as to how the
student should demonstrate he has achieved his goal.
We later approached the problem of stating objectives in a
different way and extracted the salient points from the subject
gspecialist's original script; these were written in a form similar

to that used in a multiple choice examination except that only
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positive i.e. correct items were included (see Appendix B), The
list was returned to the subject specialist to ensure the items
“were correct and to enable him to check if it was complete., In
practice, this was relatively successful although the analysis

- tended to bg lengthy and the scope of the objectives covered was
limited. Nevertheless, it gave a starting point for discussion
and at least helped to delineate the material covered by each
programme.

4.2.2.2 Preparation of Programmed Version

The princiﬁles and practical aspects of proérammed learning

have been well reviewed (see Lysaught and Williams 1563; Augtwick
" 1964 Stolﬁrow 1966; De Cecco 1968; Markle 1969; Bjerstedt
1972; Hartley 1972).

My own technique for writing the draft programme changed with
time and my current practice is to read the subject specialist's
script several times thoroughly and then to list tﬁe salient points
to be covered. Ideally, and for reasons which I cannot explain, I
find it best to leave the project at this stage for a time (up to
a few weeks) and to return to it on a day free of all other
commitments. By this time I usually know how I shall handle the
material. The time taken to complete this first stage may vary

from six to 20 hours. With experience this was reduced.

4.2.2.2.1 Linear Programme, It was decided to use a linear programme

as outiined (3.3.1 and 3.3.2). In Skinner's programmes (1954) the
'size of the step was so small that errors were unlikely, This’
principle has been questioned (see Leith 1969; Davies 1972) and in
common with others (Weiss and Green 1962; Reinecke 1967) we

consider that larger steps are more appropriate for university
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students. In addition, in our programme, all frames do not
require a response.

The first task of the medical editor, therefore, is to
rewrite the subject specialist's script in a programmed form.
Generally, this involved complete reorganisation of the sequeﬁoe
(the best sequence for a lecture is not necessarily the best for
a tape-slide presentation).

The technique of writing such programmes is beét described
by illustration and extracts (from ourrent‘programmes) are quoted
in the sections which follow. These are arranged to illustrate

particular probiems.

4.2.2.3 Students previous experience

New subjects are easier to understand and remember when
connected to an existing framework of knowledge (Ausubel 1962).
A problem arises when students begin the course with differing
background knowledge.  Although all clinicél studeﬁts studying
endocrinology should theoretically have a working knowledge of the
relevant anatomy and physiology, the spectrum of knowledge varies
widely. This can be dealt with in a number of ways: one
possibility is to assume that the students remember all the necessary
material as they have already been tauéﬁt it, This is rarely
Justified in our experience. Another possibility is to assume that
the students remember nothing at all and to teach all the background
material again., This is also impractical and makes for long and
Aboring presentations. Some of our early programmes (e.g. R.I.)
included too much basic material and the students reazcted unfavourably.
A third possibility is to summarise the revision material on the
answer sheet. The audio-tape simply instructs the student to read

the revision section and he can therefore taske as much, or as little,
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time as he wants-over it. I have used this technique to revise
the normal actions of insulin in the tape 'Nature of Diabetes
Mellitus' (Table 16).

Finally, the revision material can be covered using a question
and answer technique. This can be very useful for short sections
of fhe programme, For e%ample, students should already know from
their physics that a more convex or swollen lens focusses the light
rays in front of the retiﬁa resulting in blurring of vision. This
'was revised in programme D11 as shown in Fig.4.

Thus the student's previous knowiedge has not.only been
revised but also placed in a new context. The above extract also
illustrates the major difference between the format of programmed
tape~slide presentations and a lecture. Almost invariably subject
specialists present their script in the form of a lecture.
Transcription to.the programﬁed form therefore is an important task
for the medical editor. Also illustrated in this'séquence is the
frequent use of questioné. Here the ;teps between frames are
relatively small (although not as small as in a strict Skinnerean
programme),

The same technique can also be used to revise difficult
concepts such as the developmert of metabqlic abnormalities
(hyperglycaemia, metabolic acidosis and electrolyte imbalance) in
hyperglycaemic coma (D13). This is illustrated by the excerpt
showm in Fig. 5a and 5b.

As can be seen the questions in this instance covered
relatively large "steps" and the answers éummarise the data previously
covered in biochemistry for example the details of the Kreb's
cycle were not included. 'In'this way the relevent material is

revised and the students will link their earlier biochemical and
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‘ INSULIN *

Releasge

Insulin release from thq/B cells in the pancreas is

stimulated by food intake, especially by carbohydrate
intake, ;

Actions of insulin

Striated muscle and adipose tissue

0 Muscle
Glucosez::::::;? .
: ) 80 Fat
o
a) Insulin facilitates the uptake of glucose by

increasing the permeability of the tissues

[elole]

b) Insulin increases storage of glucose

i) stimilates formation of glycogen (in striated muscle)
1i)  stimulates formation of triglycerides and fatty
acids(in adipose tissue)
-c) Insulin is antilipolytic

. . the overall action of insulin is to lower the blood sugar

Antagonigts to insulin

Endocrine factors ~ growth hormone

cortisone (also causes increased
gluconeogenesis)

ACTH

glucagon ' .

thyroxine

upper gastro-intestinal hormones

In a normal person there is a balance throughout the day

between insulin and its antagonists.

#* A revision section included in the answer sheet of the programme
on the "Nature of Dizabetes Mellitus",

13



Fig, 4

NORMOGLYCAEMIA  HYPERGLYCAEMIA

b D

Normoglycaemia

Hyperglycaemia

After treatment

with INSULIN

3 Defer for 3months

Another presenting complaint in ten per
cent of the older age group is that of
visual disturbance. There are a number
of different causes for this
complication in diabetic patients., One
of these is swelling of the lens.

Why do you think diabetics should develop
a swollen lens? *

This is related to the hyperglycaemia
which results in a higher glucose and
consequently water content of the lens,
and so lens swelling results.

Why should this cause blurring of
vision? *

Rays of light are focussed by a normal
lens on the retina. If the lens is
swollen, however, there is an increased
curvature and therefore the light rays
are focussed in front of the retina.

Do you think this condition is likely to
be permanent? Give reasons for your
answer, ¥

No. The hyperglycaemia will resolve
with treatment. The lens will then
return to normal shape and so the rays
will once more be focussed on the retina.

So blurring of vision may be the
presenting complaint in an older diabetic.
It may sometimes present in a juvenile
diabetic after treatment has been started
with insulin. Why do you think this is? *

In a juvenile diabetic,blurring of vision
may occur due to shrinkage of the lens
which has followed treatment with insulin.
But again, this is only a transient
phenomenon.

So if blurring of vision should occur
in any diabetic patient don't order
new glasses for three months. The
condition may spontaneously resolve,

Extract from "Clinical Features of Diabetes Mellitus"

T4



Slide 8: What are the effects of insulin lack? What biochemical
abnormality does this result in? ¥ (tape stop) 75
nsulin—g

Hyperglycaemia., This results from two main factors.
First of all, the peripheral uptake and
utilisation of glucose by fat and muscle is
— inhibited., Secondly, gluconeogenesis is increased
because insulin¥s inhibitory effect is removed.
Therefore glucose is added to the peripheral pool.
( The sum effect of these two things is a rise in
the blood sugar, and although there is an excess
of glucose in the blood, it is relatively useless
because the peripheral tlssues can't take glucose
up and use it without insulin.
However, all tissues, for example the muscles,
still require energy to function, How is this
energy provided and what hormonal action favours
this metabolic pathway? *

PROVISION OF ENERGY You might have said the breakdown of the body

glycogen. This is perfectly true, but glycogen
GLYCOGENOLYSIS only forms a small part of the body's store of
energy, and it would be used up in a relatively
S short period: of time. The main source of energy
+ BY-PRODUCTS comes from fatty acid oxidation, This is
K encouraged by the lipolytic hormones, for example
growth hormone and cortisone. When fatty acids
b “break down they provide energy but they also
produce by-products. Do you know what the by-
products of fatty acid oxidation are? *

GLUCOSE
++

FATTY ACID OXIDATlO,N : The by-products of fatty acid oxidation are

acetyl CoA and citrate. How are these
FATTY ACIDS normally disposed of? *

Growth hormone
Cortisone etc.

ENERGY + BY-PRODUCTS
(AT.P) ACETYL CoA, CITRATE

The by-products are normally disposed of by
- the Krebs cycle, To do this, however,

oxaloacetic acid is required. Look at the

; -PRODUCT: next page on your answer sheet and you'll see
ENERGY + BY S that oxaloacetic acid is also required for
gluconeogenesis, -let's consider

KREB'S CYCLE gluconeogenesis briefly, In addition to
needs OXALOACETIC ACID oxaloacetic acid, carbon skeletons and energy
are both required, Where are these obtained
from in states of insulin lack and why are
they so readily available? *




Fig. 5b

ENERGY carbon skeletons

GLUCONEOGENESIS

k\~-..:NsuuN

2 molecules of
ACETYL CoA

ACETO-ACETIC ACID
Metabolic
Acidosis
Positlve
test

1. Demcm&:pendxyalupkme<& &

utilisation of glucose
2.Gluconeogenesis

Accumulation of by-products
of fatty acid OXIdatlon
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Energy is again provided by fatty acid oxidation
but of course this will produce more by-products.
The carbon skeletons are readily available in
states of ingulin lack because you'll remember
that insulin is anabolic. When there is insulin
lack, protein catabolism is increased, protein
breaks down, first to amino acids and then to
carbon skeletons.

So you can see oxaloacetic acid is a key
substance, It's required both for
gluconeogenesis and also for the disposal of the
by-products of fatty acid oxidation. Which
demand do you think will predominate in states
of insulin lack? *

Gluconeogenesis uses almost all the available
oxaloacetic acid. It's therefore not available
to dispose of the by-products of fatty acid
oxidation., They therefore accumulate. Turn over
the page in your response sheet and you'll see
that these by-products have the effect of further
decreasing glucose uptake by muscle. What do you
think is the effect of this on further fatty acid
oxidation?

Complete the diagram in your answer sheet. *

Because accumulation of the by-products further
decreases the glucose uptake by muscle, there is
an increased need for energy. Therefore there

is further fatty acid oxidation and so more by-
products are produced. Thus a vicious circle is
formed. This can only be broken in hyperglycaemic
coma by administering insulin.

What effect does the accumulation of these by-
products have metabolically and how can you
recognise it in a side-room? *

Molecules of acetyl CoA combine to form aceto-
acetic acid, As much of this as possible is
excreted by the kidney. However, the kidney is
simply overwhelmed and it can't possibly excrete
all the aceto-acetic acid that is formed, which
therefore accumulates and produces the metabolic
acidosis that is characteristic of the keto-
acidotic type of hyperglycaemic coma. The
excreted aceto-acetic acid gives rise to a
positive acetest.

So in summary: these are the two
characteristic features of the keto-acidotic
type of hyperglycaemic coma,



physiological studies on insulin with the elinical features caused
by the metabolic abnormalities.

It is also possible to deal with revision material in other
ways. Some introductory slides ‘can be included which the student
.can go fhrough as quickly as he wishgs or, alternatively, it can be
dealt with rapidly on the tape, TFinally a few questions can be
included and if the student answers these correctly he can omit the

whole or part of the programme.

4,2.2.4, The student's response

The term "response" is‘used here to indicate the form in
which the student participates in %he tape-slide presentation. This
is an important issue, best illugtrated by specific examples,

VA commonly advocatea techniéue (see Netsky 1960) is "tell
them vwhat you're going to tell them, tell them and then tell them
what you've told fhem". In the programme on "The Asséssment of
Thyroid Function" (T3) for example a slide.was shoﬁn listing five
diagnostic tests. These were discussed individually with appropriate
illustrations and questions were posed; finally the student was
asked to write down the five tests. This had the advantage thaf the
information was summarised on the answer sheet for future use, - Even\
so, we soon discovered that elementary "recall items" of this typel
were too simple for undérgraduates. This became pértioularly cbvious
when programmes were pléyed to groups of students. (Deficiencies
in programmes are more éuickl& exPOSed'by groups of students).

- Students scan the answer sheet in advance of thé tape and are able
to anticipate and complete some questions before they are asked.The

question itself, when it finally arrives, is greated by groans.



Many questions in the early Programmes were simple recall
items of this type. Generally they were too easy and slowed down
the pace of presentation. We soon found that higher lewvel responses
infolving interpretation of data, application of principles, or
- problem solving are morewappropriate for the undergragduate. A
useful type of response, which also ensures that the student looks
at the slides properly, ig to ask him to identify a lesion in 2
clinical photograph (e.g. a cataract, dehydration, as showm by a
dry tongue, a goitre, features of Cushing's, and éo‘on) or the
abnormality in chest X-rays, E.C.G.'s, blood films or histological
slides. A modification of this technique is to show first the
abnormal slide with the question and then after a tape stop (to allow
for inspection), the same slide reappears with the abnormality
labelled,

Thus, where possible students should be asked to interpret
or use data. For example, in the programme on tﬁé Clinical Features
of Diabetes Mellitus (D11), They are told -

"The basic biochemical defect-in diabetes is abnormal
glucose tolerance. This can be demonstrated**clinically
. by demonstrating** the presence®*of glucose in the urine.
Glucose exerts a physiological.effect when it's present¥*¥**
in the distal tubule and this leads to the development -
of 2 clinical features,"
They are then asked:
"That is the action of glucose on the distal tubule and
what are the clinical features. Explain very briefly the
mechanism involved?! *
Footnote: * = tape stop
*%, ¥%¥%= ag discussed in section 4.2.8. Repetitions

such as these have a place in a spoken text
Jarring though they may seem in written form.
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Thus the student is reminded that glucose causes an osmotic
diuresis when it is present in the distal tubule. He is then led
to deduce two of the clinical features of diabetes mellitus;
polyuria and thirst.

Responées should be as demanding as possible. For example,
precise interpretation of glucose tolerance test data is included in
the programme on "The diagnosis of diabetes mellitus" (D12). Also,
in the same programme, the student is asked to interpret. some
results (blood sugar and urine tests) in 2 patients and therefore
learns the problems associated with the diagnosis and management of
a possible diabetic patient with an altered renal‘threshold.
Finally, another example of problem-solving occuré at the end of the
programme on the assessment of thyroid function (T3) where 4 case
studies are given. One of these is illustrated below:

Tape (for slide 71)
This is the last patient. She was a 26 year old girl

who noticed a goitre about two years previously and was
referred'to the thyroid clinic suspected of being

thyrotoxic. These are her results.* ( Tape stop)

Slide Il. 131 o
Thyroid uptake I 5 hours 58% dose

48 hours 65% dose

ppl3lr 0.06% dose/L. plasma

(normal range < 0.30% dose)
pBL2T1 5.2 ug/100 ml
T3 resin uptake 28% (normal range 25-35%)

Tape restarted B
"These results show high uptake values with normal PBl31I,
normal chemical P3127I and normal T3 resin uptake. These
results therefore suggest that she is not thyrotoxic but
is euthyroid. The most likely cause for the high uptake

value is iodine deficiency. This is the most likely cause



of the goitre. If she was given triiodothyronine
the high uptake values would fall %o low levelg',
These case studies involve interpretation of data and

problem-solving at a fairly high ' level, Generally they are

popular with students.

4.2.2.5 Angwer sheets

Part of a specimen answer sheet, which relates to the
previous examples from hyperglycaemic coma, is included as appendix C.

Answer sheets perforﬁ several functions: they are a
gource of visual material, Whiéh may be revision (see previous
section) or new information. The latter often consisté of squect
matter which requires only rote leagning since we found that fhis
was not successfully achieved by audiotape. An example is shQWnk
in the answer sheet (appendix C) dealing with the factors éccelerating
the passage of potassium from the extracellular fluid to the
intracellular fluid.

Secondly, the answer sheets were so designed that when
completed correctly they formed a summary of the lecture. This has
led us to rely on overt (i.e., written) responses rather than covert
(mental) ones although the controversy over their relative merits was
recognised (see Stolurow 19663 Ieith 1969; Bjerstedt 1972).

Since the answer sheets are retained by the students they can
be used for revision. For these reasons answer sheets play an
important part in our programmes: =z féature lacking in most "standard"
"audiovisual programmes (e.g. most tape/slide presentations and 8mm

£ilm),

4.2.2,6 Integration of slides and answer sheet

There are two visual elements in the programmes - the slides

and the answer sheet. Originally I sketched out a rough plan of the
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script and the slides together using foolscap paper turned
horizontally; draft slides on the left and script on the right,
My current practice is to design the rough draft of the slides and
the answer sheet first and to write the script at a later stage.
Phillips (1969) uses the same technique and Kapandji (1964) used a
gsimilar system for his illustrated lectures on the upper arm and
knee; a number of lecturgrs I have spoken to . plan their
presentations around thé slides,

Rough sketches of the illustrations are prepared by the
medical editor using felt-tip pens as we have found that some colour
is useful even at the early stages. Designing the visual element
first ensures that all the important teaching points are shown
visually. It also 21lows the slides and answer sheet to be
integrated without too much repetition between the two.

Repetition is likely to occur when a list of features appears
on a slide because the student will also require fhe list on his
answer sheet for future reference. There are several ways to avoid
this:  +the list can be written in the answer sheet only, while the
audiotape simply instructs the student to read the relevant section.
This was the technique used to cover the causes of diabetes
insipidus (ES); Alternatively the student may be asked (by audiotape)
to list, in specially designated spaces on the answer sheet, as many
causes of the disease as he knows. After a tape stop, a slide
with the complete list appears and the student is given time to
. complete gaps in his sheet. Here the principle of challenge isg
employed but this is only useful if the students can be expected to
know at least some of the causes. |

A further possibility is that the slide can present the data

in a different form from the answer sheet, for example a diagram or



a specimen case history could appear on the slide and the list of
clinical features on the answer sheet,

Finally, the information can be presented on the slide and
the student can be asked to copy the list into his answer sheet.
Though. useful in primary education "copy items" are of doubtful

value in a wniversity (see Markle 1969),

4.2.2,7 Integration of slides, answer sheet and audiotape

The whole presentation is linked by the audiotape, which
. directs the student's attention to the relevant point on the slide
or answef sheet. Slides contain only the essential points and it
is important that these .are not lost in é mass of information.
Audiotape, on the other hand, gives more detail and elaborates on
the essentials, The tape can also be used to give additional
points of interest which are not vital to the theme; these can
be spoken at a faster rate which helps to speed up the pace of a
pregsentation without algo increasing the rate at ﬁhich new and
important information is delivered. The speaker on the audiotape
can also emphasise the important points by the tone of his voice.
The script should be in gpoken, idiomatig'English capable
of delivery in an informal manner (see Engel 19%1). It should be
directed towards an individual student rather than a large class or
a meeting both of which require different handling (see Hawkins
and Hammersley 1966). This is another way in which tape-slide

presentations differ from a conventional lecture.

" 4.2.2.8 Points for consideration during the preparation of a
programmed course

If a course of tape-slide presentations is to be4prepared
there shculd not be too much.overlap between the individual units of

the topic. This is alleged by students to be a common fault in the




traditional lecture course and it was also a fault in our early
programmes as we then believed that each unit should be able to
stand on its own and inevitably some repetition resulted. For

example, the histology of the glomerular capillary is discussed

' both in renal structure (R1l) and in the nephrotic syndrome (R6).

Reﬁetition also occurs bétween the treatment of the oliguric

phase of acute glomerulo-nephritis (R4) and the treatment of acute
renal failure (R15). Exéct repetition is obviously undesirable

as it becomes boring and irritating to the students. To some

extent it can be minimised by planning the whole of a large topic

in advance, and here again the medical editor plays an important role.
For example, in the course of diabetes mellitus the detailed
consideration of renal threshold could have been discussed in 4
différent presentations — the introductory talk on "The nature of
diabetes mellitus" (D10), the presentation on the "Clinical features"
(p11), the "Diagnosis of diabetes mellitus" (D12) or in "Treatment".
By advance planning a décision was ma&e to include the main discussion
at the end of the presentation on “diagnosis"; A similar problem
arose with the adrenals — where the basic physiology of the gland
and_tests of its function were common both o Cushing's syndrome and
to Adrenocortical Insufficiency. They are discussed in detail once
(in Cushing's syndrome) and students are instructed to study tﬁe
adrenal presentations in a set order. This technique also enables

material taught in one presentation to be tested or reviewed in a

© later unit but it does mean that presentations are not necessarily

complete in their owm right.
Finally, the medical editor checks that the unit, when

completed, will last for approximately the right length of time - in
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our experiencé about 20 minutes tape rumning time. This will take
the student about 30-35 minutes to complete allowing for the time
it takes the student to respond.

Ve haye found it better to make two short tapes réther than
one long one, Thus, it was p0ssible'to divide a long tape on
hyperglycaemic coma into a tape on the “definitions and the
underlying bioche.mical abnormalities" (D13) and another on the
"elinical features and treatment" (D14). A student can eaéily do the
two units together if he wishes to with very little extra effort but
a natural break is built into the presentation should it be needed.

4.2,3 DRAFT PROGRAMME: DISCUSSION BY.}EDICAL EDITOR
WITH SUBJECT SPECIALIST AND EDUCATIONIST

The medical editor now has a script, an answer sheet and rough
sketches of the illustrations., These are circulated to the subjecf
specialist, to one of the educationists and to the second medical
editor.

The subject specialist checks that the programme is
factually correct and that nothing important has been left out.
Quite commonly they change the emphasis on particular points. The
educationist concentrates on the structure of the programme and fhe
nature of the responses. It is also helpful to have his opinion as
a person unqualified in medicine on the clarity of the material.

The second medical editor also reads the draft and, in practice,
provides an extremely useful second opinion since she has knowledge
of the medical content and of the techniques of programming.

The various comments are discussed and a revised version is
produced. If there have been major 6hanges the programme is

recirculated; otherwise the agreed modifications are simply incorporated.

-



4,2,4 PHELIMINARY TESTING CF PROGRAMME

The revised draft; together with the rough sketches for the
illustrations, are tested on four or five medical students from the
fourth year (the group of students for which the programme is
designed). One at a time, the students work through the programme
while the medical editor observes their performance. This gives
considerable help: on whether the level of presentation is
appropriate, on the design and wording of questions and on the
layout of the answer sheet, The programme is modified accordingly.

We have also found it useful at times to test the programme
on a second medical editor, Poor programme design, especially of‘

the responses, is often picked up in this way.

4.2,5 PREPARATION OF SLIDES

The sketches are discussed with Mr. G. Donald (Director of the
Department of Medical Illustration at the Western Infirmary) who has
advised on illustrations throughout the project. Graphics are
prepared by artists under his supervision. Medical editors check
the final art-work for accuracy. They are occasionally consulted on
colouring or symbols or to clear up ambiguitieé. |

For programmes made in 1968-1969 (D1-9, Tl-4, R1-18) black
and white drawings were used. Slides whiéh contained words only wére
typed on a proportionately-spaced I.B.M. Executive typewriter (bold
face No, 1). In both cases, the negatives.were coloured by hand to
emphasise new or imbortant points. Some of the drawings were made
into positives and tinted,

Since 1969, full uée of colour had been made in the programmes
(D10-15, E1-8) and this has greatly widened the scope of the

presentations. However, care is needed to avoid confusion with
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colour coding and a change of technique was necessary with slides
that were previously typed as the negatives would not blend
happily with coloured art work. Letraset is a possible solution,
gsince it can be apﬁlied on a coloured background. This is
effective and different weights or styles of lettering can be used
for emphasis, however it is time-consuming. Iess so is the I.B.M.
Composer typewriter (price approximately £2,000) which uses
different type faces for stress. Colour could then'be a@ded by
diazo-photography (see Brinkmann 1963). |

Art-work was supplemented by photographé of patients;
investigations and equipment and these required a good medical
photographer. In contrasf, photography of the art-work was
relatively simple as a Ieitz Reprovit was used (see Morton 1969).

Initially slides were numbered on the mount only, as the
presentations were primarily intended for use with automatically
synchronised equipment. Slide numbers were therefore not projected.
This proved unsatisfactory if students wanted to check or review
slides. A number, which also appears when projected, is now added
to the bottom left hand corner of art-work prior fo photography,

Slides were sent to a commercial company (originally
Humphries Fotofacilities Limited, 71-81 Whitfield Street, London, W1
and now to Filmgtrip Services Ltd., Imperial Studio, Maxwell Roed,
Boreham Wood, Herts.) who prepared an infernegative, i,e, a masgster
negative (see ra'es-l969) from which ﬁultiple copies are made.
"Currently the internegative costs approximately 3p per frame if the
material is sent in the form of a film strip (if sent as individual
slides the cost per frame is 373p, the higher cost is due to the

different technique used and, in contrast to a filmstrip, colour



corrections can also be made to individual frames). Subsequent
copies cost about lp depending on the guantity ordered. This is
the cheapest method of duplication if large nmumbers of copies are

needed.

4.2,6 FPENULTIMATE VERSION OF SCRIPT

The next version of the secript was best ﬁrepared by two
medical editors working together, The editor of the programme
read the script aloud, acting és the tape-recording, and her
colleague, acting as student, followed slides or answer sheet as
instructed. The script is heard for the first time, hitherto it
had only been checked in a written form and, as emphasised elsewhere,
the difference is.important. Prose and conversation have different
styles and an attempt is made to ensure the script is in spoken form.
Tdiomatic expressions "it's"| "I'd"™ and "let's" are used. Also,
as emphasised earlier (see 4.2.2.4) repetitions, distasteful in
prose, are actually desirable in spoken English to avoid ambiguity.
For example "it" can be confusing in the sound-track of a tape-slide
programme although acceptable in print where the eye can, if
necessary, scan rapidly back to locate the parent noun. The solu£ion
in speech is to repeat the noun,

Although the seript for each slide is corrected at this stagé,
the flow of presentation as a whole is lost. Therefore, after a
suitable time interval (one-two weeks) it is useful to read the script
aloud once more, twb medical editors again working together. Some
sbvious mistakes in style will tﬁen:become apparent,

The script is shown to the subject specialist for a final
check, It is also given to the person making the recording (if

not the subject specialist - see 4.2.8 and 6.121)as he may like to
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alter some of the wording to suit his personal style. Over the
last two years the script has also been read by the producer
(from the Television Service who will gupervise the recording).

He has also made useful comments on the readability of the scripts.

4.,2.,7 THE FINAL SCRIPT

In theory, no further>chgnges should be made at this stage
but only rarely is a script recorded without some alterations -~
fortunately these are usually_trivial. Multiple copies of the
script are needed for the reco:ding sessgion, These are prepared
by stencil, which has the added advantage that stencil paper is
qﬁieter to handle and less liable to "ecrackle" during recording.

The script is laid out in such a way that the text relating
to anyone slide is confined to a single page. The speaker then
knows thét there is a natural gap between one sheet and the next.

Rustling of sheets, if recorded, can be edited out.

4.2.8 HECORDING

Recordings are made, to professional standards, by the
television service of the University cf Glasgow (Mr. R.M. Maclean,
Director of Audio-Visual Services of Universities of Glasgow and
Strathclyde; Mr. J. MacRitchie, Director of the University of
Glasgow Television Service, Southpark Avenﬁe, Glasgow) using a
Ferrograph recorder at 74"/sec. Initially, two versions'of the
recording were produced, a reel for use.with the automatic system
(see 4.3.1,1.1) and a cassette for use with the hand-operated
equipnent (4.3.1.2,2). |

Barly programmes were recorded in a small television studic
but there is now a specially designed scund sfudio where the speaker

is isolated in a small sound-proofed booth. Recording equipment and
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other personnel are housed in an outer room, separated from the
booth by a glass partition. Communication with the speaker is
possible via an audio link, The slides can be projected onto the
wall of the booth if the speaker wishes to see them during the |
recording session,

Initially, recordings were made byva technician but over the
last two years a "television" producer has also been present. The
standard oﬁ performance has improved as a result. The medical
editor is also present during the recording to deal with last
minute problems., We have yet to decide whethef the speaker shou1d>
be a professional or the subject specialist himself, Both have been
tried and as discussed later (6.1,1) there are problems with each.

Part of the script is rehearsed ﬁefore it is actually recorded
since this gives confidence to the speaker. The speaker should
talk distinctly, at a pace which is slow enough to be understood and
yet fast enough to prevent boredom: this can be difficult. ILater
when using the presehtations, students may find the pace too fast or
too slow but it is difficult to judge this at the time.of the
reeording. The best appfoach is probably for the speaker to imagine
he is talking to an individual student. If the speaker makes a -
mistake he stops (or is stopped by the producer) and is directed
back to a convenient starting point. The technician marks the error
in his script for subsequent editing. Although editing is not a
difficult procedure in itself, recordings where extensive editing is
neceésary are often least satisfactory as the level and pitch of the
recording varies.

The speaker also now records slide numbers. Originally
these were omitted as the programme was primarily designed for use
with automatically synchronised equipment (4.3.1.1.1) and they were

added, at the editing stage, for the hand-operated equipment (4.3.1.1.2).



The advantage of including slide numbers is that students can more
easily replay part of a tape. Unfortunately, some students are
distracted by slide numbers, though they can be included as part
of a sentence:- "As the next slide, slide 24, shows". On balance
- we prefer to have slide numbers included on the tape. '

For the hand-operated equipment (see 4.3.1.1.2) some
indication has to be given when to stop the tape and we chose a
"ding-dong" noise for this. At first, these were added at the
editing stage. They are now included at the recording session,
The "ding-dong" can be edited out for tapes used with the automatic
system (see 4,3.1.1.1). |

After the master recording is made the tape is edited.

The reels (33"/sec) for the automatic system were copied by the
television service, The cassette copies (13"/sec) are made
commercially.

4.2,9 ANSWER SHEETS

The function of the answer sheets has been described earlier
(4.2.5). They are produced with the illustrations and script, end
the final version, is duplicated by stencil., Bach sheet has a
heading giving the page number and title of ﬁhé programme, They
are now mounted in a paper file (Wilson Easifile E.4.; Frank Wilson
(Filing) Ltd., Southport at £6.25 per hundred), which enables pages
to be turned as in a book. Sheets are typed on one side only
leaving the opposite side free for additional notes. A list of

references for further reading is included.,

"4.2.10 FINAL PREPARATION AND INTEGRATICN OF PROGRAMMES
ape

T

;

Multiple copies of the tape were produced: as cassettes for
the hand-operated players and as reels for the automatic system.

The hand—-operated equipment had recorded instructions to change the



slides, indicated by slide numbers, and to stop the tape, shown
by a "ding-dong" noise,

In the automatic system; the slide changes were activated
by impulses recorded on the second track of the tape and the tape
vwas stopped by a sensing device which responded to foil. Both
impulses and foil had to be added to the tape at this stage

(see 4.3.1,1.1). The preparation of each reel took about one hour¥.

Strips of film containing 35mm frames are returned from the
processing company; they are then cut up into frames, mounted as
slides and numbered. During the first year, most of this time-
consuming work waé performed by members of the project team,
Subsequently if was done, for a small fee, by patients in a mental
hospital as occupational therapy. (In the last eighteen months
£ilm strips have been used increasingly which eliminates most of
this work).

Slides for the hand-operated system were stored in orange
plastic boxes (approximately 9 x S.x 5.5 cm ~see Fig.3) and those for
the antomatic system (booth model) were loaded in magazines which
were stored in outer boxes (approximate dimensions 12,5 x 22 x 6.5 cm),
Duplicate sets of each tape-slide programme for the automatic system
were kept for use in the andio-visual library., Over the expgrimental
period (see later) a large number of exﬁra copies were needed.

Because it was impossible to keep these in expensive magazines the

(* This work was done 4-5 years ago and equipment is now

available commercially which enables both the glide changes and

tape stops to be activated automatically by impulses (Devans tutor -
see ?evlin 1973, or the Mzgister and ientor marked by Sigmatron
Ltd.). -



extra sets were stored in cardboard boxes (empty slide mount boxes)
and decanted during the experiment into magazines as needed.

After use, the slides were returned to the cardboard boxes.

4.3 USE OF TAPE-SLIDE PRESENTATIONS BY STUDENTS

The combination of audiotape and 35mm slides can be used
either by an individual working alone at the hospital or at home,
or by groups working together. We have experience of all these
.approaches and the following sections outline the equipment and
accommodaticn used. I shall also describe the audiovisual
libraxry which is available for undergraduate and postgraduate

students.

4.3.1 INDIVIDUAL INSTRUCTION (STUDENTS WORKING ALONE)

4.3.1.1 Equipment

Simple hand-operated éets or highly sophisticated automatic
equipment can be used. Each has advax}tages and vdisaﬂvantages which
are discussed later (6.2:1 and 6.2.2).

The manner in which the two systems operate is illustrated
schematically in Fig.6. Using the automatic system students load
the tape and slides on a machine, (in our case a Kindermann Audio-
visual tutor machine), To start the 'play' button is pressed on
the recorder. As the tape progresses slides change automatically
in response to a coded signal on the tape. At intervals questions
are asked and the tape stops automatically, Having answered fhe
question, the student presses a greenl"restart" button.

Using the hand-operated equipment the student changes the
slides and stops the tape himself in response to instructions on the
tape. In all other respects %he-systems are the same except the

magnification of the slides is much less with the hand viewers.



AUTOMATIC SYSTEM

Loads Tape
and
Slide Magazines

v

HAND-OPERATED SYSTEM

Loads tape and
stacks about
20 slides in viewer

v

listarts Tape —I I Starts tape 7
i \

Slides change Student
automatically changes slide

v {

Question asked Question asked

v ¥

-<— "Next slide"

Tape stops Student - "Ding-dong"
automatically stops tape noise
v 4
Presses green
< — Entry on -~
restart button Student responds answer sheet Student responds

Fig. 6: The operation of the automatic and hand-operated system.
The former relieves the student of the majority of the

manual tasks.
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4.3.1.1.1 Automatic system Ideally slide changes and tape stops

shovld be automatic. However, in 1968 the only acceptable

machine was the Frank-Kindermann audiovisual tutor machine and this
needed modification before it could be used, The first version
was supplied cémplete with a carrying-case (portable model shovm
later in Fig. 40) as described by Harden and Wayne (1968). The
later version (Fig. 7) was supplied without a case and was suitable
only for installation in study booths (Harden et al 1970a). Both
models comprised a tape-recorder, an automafic slide projector, a
screen and mirror system for back-screen projection, a slide
gynchronising unit and an automatic stop device.

The tape recorder in both versions was.made by Loewe~Opta
(Optacord 416D1A) and was of the reel-to-reel type. The largest
reel it could accept was 43" which was inconvenient as the Medical
Recording Service released its tapes on 5' reels. The sound could
be heard either through headphones or from a speaker, If additional
amplification was needed for large groups é socket was also
available for connection to an external loudspeaker. - Although the
machine was also capable of recording, only "playback" facilities
were needed by students. Controls were simple and included "play",

"stop", "fast forward", "rewind" and "recoxrd" bottons set in a

keyboard style. "Pause", volume and tone controls were also present

and a "counter" or marker, which allowed certain passages in a

tape to be "marked" and subsequently located, was‘also included.
Different Kindermann slide projectors were used in the two

versions: Kindermann 12NE Automat (portable model) and the Kindermamn

Automat 550L (booth model Fig. 7). Both were capable of automatic

slide»changé and in both modelé it was possible to alter the slide

currently being projected: that is, if the slide was out of sequence,

94



Fig. 7: The automatic projector with back-screen projection system
and the tape recorder with a built-in synchroniser and

automatic stop housed in a study booth,



6r was projected upside down, it could be corrected without

removing the SIide magazine. The booth version was superior in that
it also incorporated a remote control lead which allowed'the students
to return to earlier slides for revision, This was difficult to
achieve in the portable medel,

Slides were housed in magazines for both machines but in’
different types (see Fig. 8). The portable model took the Kindermann
magazine (Kindermann No. 1048). The slides were held firmly in this
és they were spring loaded and a plastic 1lid gave fﬁrther security
during storage. . Dhe booth model used the standaéd Leitz magazine.
However, this does not grip the slides'and they were liable to be
dislodged. .It is also necessary to pub the leitz magazine into an
outer box for storage.

Both models were capable of 'front projection' on to a wall
screen and both were supplied with a mirror and a small opal daylight
viewing screen for 'back' projection. The portable model used a

-single mirror and a screen of eight inches square. The booth model
(Fig.9) used two silvered mirrors and a larger screen - eleven inches
square.

A unit synchronising slide changes with the amdiotape was
incorporated into the tape recorder. 8lides changed automatically
in response to an impulse of 50 cycles/sec. recorded on the second
track of the tape in a mono 2-track tape player. Because the impulses
were sepérated from the voice track, accidéntal slide changes
(triggered off by a harmonic in the voice) did not occur. The
impulses were added to the tape by depressing the "pulse record" key
on the synchroniging unit. A second "erase" key was present and

allowed misplaced impulses to be corrected., Technically, the

0
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Fig. 8: Slide magazines for the automatic system. The storage box
on the left holds two standard Leitz magazines (each
containing up to 36 slides) which are used in the booth
model, On the right, the Kindermann magazine used in
the portable model holds 36 slides and is secured by the

plastic 1lid seen underneath.
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Fig., 9: Projection system for booth model of Kindermann. The image
is reflected off the two silvered mirrors onto the screen
from which two feet rest in sockets on top of the projector.
One mirror is secured to the floor of the booth, the second
onto the back wall, The screen is hinged at B and C and
can be folded back on top of the shelf to allow easy access
to the projector. By release of the spring clip (A) the
screen can be folded flat against the wall (D also being

hinged).
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addition of impulses was simple, the only minor problem was to
egtimate how long to keep the button depressed and this came with
experience. If too brief the impulse was not recorded on the
taperand therefore a slide change would not cccur. If the duration
was too long, two impulses with a double slide change would result.
Each reel had to be individually synchronised.

The portable model incorporated a sensing device which
responded to a length of foil by stopping the tape (designed to halt
a spool at the end of a reel). We were able to exploit this
facility (élthough the sensing device had to be added to the later
booth models) and stop the programme after each question by adding
13" strips of adhesive foil (such as is normally used to edit
videotape and marketed by C.W. Cameras Ltd., Burnfield Road,
Giffnock, G46 7TH) to the back of the tape every time a stop was
required, It took about one hour (including adding the impulses for
slide changes )to prepare gach tape in this way. A green "restart"

button was added to all machines to enable students to start the tape

- again easily after a stop.

4.3.1.,1.2 Hand~operated equipment Money can be saved by using cheap
mass-produced tape recorders and slide viewers. Typical equipment
is shown in Fig.10. The following were tested.

Cassette tape-recorders There are now a large number of cassette

recorders available ranging from cheap single chamnel ("mono™)
players to expensive stereo equipment. Economy was important and in
1968 the newly developed Phillips "Cassettophone" became available at
approximately £13,13s.0d3 it was one of the first players to have

only playback (and not recording) facilities. As indicated earlier,
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Fig. 10: Hand-operated equipment in use, The tape-recorder (Pnillips
cassettophone) is used with a mains adaptor and was
modified to allow a headphone attachment. The slides are

viewed in a semi-automatic hand viewer (Zeiss Tkon).
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this was ideal for our purposes as recording facilities were
superfluous, Controls were simple and comprised "play", "stop"
and "fast forward". However, there was no "rewind" and this
proved a disadvantage. Although it is possible, though tedious,
to rewind the tape by removing the cassette, reversing it and using
the fast forward control, The machine runs on batteries or on
mains (a transformer is necessary). We preferred the latter as
batteries last about teﬁ hours only,

A further disadvantage-of the cassettophone was the absence
of a socket for headphones. The sets were adapted locally but the
modification silenced the external speaker making it impossible to
use the equipment without headphones. Phillips have since
withdrawn this model and the replacement (Phillips N2000) has both
a headphone socket and a rewind device. However, the latter is rather
slow (see Table 17) which the students find a nuisance. Of the
other cassette players tested a number had the unnecessary record
facility (see Table 17).  Although there is now an increasing number
with play-back only, the Scan-Audio and the Mentor are examples ~ the
latter, which has not been tested by ué, incorporates an automatic
tape-stop and glide change, In our experience, no single player
stood out, If economy is an important consideration, the new
cassettophone, Phillips N2000, is prbbably the best (Table 17).
The Scan-Audio is a better machine with easier controls and a faster
rewind but is more expensive, Recenfly, other machines have come
onto the market which we have not tested.

Semi-automatic hand viewers Because the majority of programmes mzde

in 1968-1969 had between 50 and 72 slides it was decided to use semi-
automatic hand viewers (see Fig. 11)., In these, it is possible to

stack load 15-20 slides and it is therefore relatively easy to change




Table 17

CASSETTE TAPE~RECORDERS

Rewind time

Play-back/

Mogel (C60 cassette) record facilities
Phillips 3302 54 secs Both
Phillips 2202 59 secs Both

Hitachi 201

1l min O secs

Play-back only

ScanAudio 101

"l min 15 secs

Play-back only

Ferguson 3240

1 min 38 secs

Both

Phillips N 2000

2 ming 40 secs

Play-back only

Phillips Cassettopﬁone

2 mins 50 secs

Play-back only




Fig, 11: Semi-automatic hand viewer

From left to right - Zeiss Ikon, Photax Solarmatic,
Cenei-H-Scoper and Sawyer's Panavue. Bach is capable

of holding between 15-20 slides,
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slides in contrast to the simple viewers where one slide is inserted
at a time,.

The following types were tested: +the Zeiss Tkon, Photax
Solarmatic, Sawyers Panavue Auto, Cenei-H-Scoper "Super", Boots
Avuto slide viewer (Harden et al 19705). Slides were changed by
operating a lever, either horizontally (Photax, Panavue, Cenei-H-
Scoper, Boots) or vertically (Zeiss). The Zeiss and Cenei-H-Scoper
operated frem the mains only, the Boots only from batteries; the
Photax and Panavue could be used with batteries or from the mains
(with a transformer). Where possible viewers were used with the
mains, The Zeiss Tkon (price approximately £10) proved the most
popular model with students as it wag the easiesf to operate,

Instead of separate 35mm slides, 35mm film strip can be used.
For reasons to be discussed this may be preferable as a long-term
solution. Filmstrips can be used with some small projectors with
the appropriate attachment (e.g. the Elmeo, Haminette 100), with
special filmstrip projectors (e.g. the Taylor-Halliday) or with a
hand-viewer (Agfascop 10). Unfortunately the choice is limited as
most equipment is only for half-frame size (18 x 24 mm), the American
standard.

We have tegted both small hand—opérated projectors (the
Haminette 100, Arnold's) and a simple filmstrip viewer (the Agfascop
10 see Fig. 12). The latter is simple to operate and this comjensates
for its rather poor magnification., This could be a disadvantage in
histological slides.

4.3.1,2 Accommodation

4.3.1.2.1 Study booths Automatic equipment was housed in study booths




Fig, 12: Film-strip viewer: Asfascop 10

This is mains operated and simple to use. The film-
strip is inserted at one side and is pulled through

manually to change the frames,



(Fig.14). A room previously used for tutorials, staff meetings,

group presentations of tape-slide programmes and so on was divided

into two (as shovm in Fig.13), one section was left as a small

seminar room, furnished with a table, chairs, blackboard, slide
projector, screen and a tape recordei. The other section was
sub-divided into eight study booths, designed and made locally (Fig.l14):;
four booths were placed along each long wall. Each was provided

with a iockable cover to keep the equipment dust-free and as a security
meagure, Ventilation and lighting were both a little unsatisfactory

and should be improved.

4.3.1.,2.2, Accommodatbion provided for hand-operated equipment In the

first two years (1968/69, 1969/70) during the experiment, simple
equipment was laid out in the seminar room (shown in Fig 13) on
collapsable desks. Subsequently (in 1970-71 and 1971—72), the
equipment was available for use within the depariment during the day
but the students were also allowed to take it home at nights or at
weekends, packed in cheap suitcases (purchased from Boots, British
Home Stores and Littlewoods) padded with foam rubber.

For the session 1972/73 the whole fourth year (approximately
one hundred students) wa. taught endocrinology by self-instruction,
?even sets df'equipment; using predominantly film-strip, were housed

in the study booths and four in a nearby room. . During the second term

seven sets were also available for home use.

"4.3.2 GROUP INSTRUCTION

Group instruction may take several forms: students may
spontaneously elect to work together and do a presentation of their
own choice, or a particular presentation may be advertised for a

certain time and the students can choose whether or not to attend.
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DIVISION OF SEMINAR ROOM

Booth Booth cupboard
&
projector

Booth Booth

Booth Booth Table

I

Booth Booth

T.S.P. T.S.P.

I N —
library wallscreen
board &

blackboard

(not to scale)

Fig, 13: A seminar room was divided as illustrated, The tape-
slide programmes (T.S.P.) are kept in open shelves
outside the booths. The booth area can be shut off

by a sliding door (not shown).
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Fig., 14: The design of a study booth

The side walls project above and beyond the table top
to allow students some privacy. Spare tapes and slides
can be stored on the shelf above the booth. The
student has a minimum working depth in front of the
projector of 15 inches. A lockable cover (not

shown) secures the equipment.
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Students may also be selected for a schedule pregentation. We
have little experience of the first arrangement although it is
commonly used in Newcastle (Amos et al 1969) where there is one
set of equipment in a fairly large room with the slides projected
onto a wall screen. Our ovn booths are designed primarily for
individual use and ve have had few requests for group learning.
Scheduled group presentations were given in 1968/69 to the’
postgraduate students; each week a tape-slide preéentation wasg
put on at a fixed time. This was voluntary and the.size of the
audience varied between four and twelve. ngever, ;é the
restrictions of working in a group became more evident (e.é. fixed
time, fixed place, pre-selected presgntation) and as the facilities
for individual instruction improved, this form of teaching was
abandoned, The third form of group teaching was used during the
experimental period between 1969 and 1972 and the results will be

discussed in detail in the results section (5.3, 5.4, 5.5).

4.3.2.1 EBquipment for Group Instruction

Originally a Ferrograph tape recorder and a Leitz slide
projector were used (Fig.15).Automatic slide change was providedeith
an external Phillips synchronising unit (Harden and Wayne 1968).

Later, for some groups duringlfhe experiments, a portable
model of the Kindermann was used. The slides were projected onto
a wall screen (the back of the case and the mirror system being
removed) and sound was amplified through an external speaker. For
some of the experimental groups a non-automatic system was used;
the supervisor, a member of the project team, changed the slides by

remote control and stopped the tape recorder manually,



Fig. 15: BEgquimment for group instruction

The slides are thrown on to a wall screen by the Leitz slide

projector. The Phillips external synchronising unit can be

seen adjacent to the Ferrograph tape recorder.
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One drawback of group teaching is that individual students
work at different rates (see results section). As a means of
indicating whether individual members of the group were ready to
restart after a question the "Responset" (lent by Findlay Irvine Ltd.,
Penicuik, Midlothian) a commercially available signalling or
feed-back device, was used during the experiments. This was -
technically successful as the supervisor had an overall view of the

group's state of readiness.

4.3.3. LIBRARY FACILITIES

The éudiovisual library is used by undergraduate and
postgradua#e students., At present, booths are open from 9 a.m. to
5 p.m. but studenfs can also collect keys before 5 p.m, and use the
booths in the evenipgs or at weekends. Bach boothnhas an individual
lock and key which;ﬁakes checking possible and confines any damage
by an inexperienced student to a single set of equipment., In
practice little damage has occurred.

A catalogue of presentations, held in the library, is displayed
on a Strafoplan (Fig.l6:Peter Williams (Filing Systems) Ltd., London).
Additional information held on the card includes the source of the
programme (e.g. Western Infirmary, Glasgow, Medical Recording Service
Foundation éhd so on), the length of presentation, the number of
illustrations, a brief summary and an indication of the intended
audience, e.g. preclinical, cliﬁical, pogtgraduaté students, nurses

or paramedical personnel,

4.3.3.1 Storage and use of programmes

A1l the tape-slide presentations (except the programmed ones
used in the experiments) are kept on open shelves outside the booths

(as Fig.13 shows). Some of these presentations were prepared in the



AN‘M‘K 1 CHEMOT

.
AriTRACTERIAL ORUGS n CLI
o 0.5k

wAL MACTCE

AnTLTAGRCULOLS CHEMOTRARY
Frapast

HEARPY
WIRMABC GRYGEN T
DAL 1 UDINGHAM

ANTKOAGUANTS

s o
o gieusent £ 0

AGENTS
ousL H#POGRICAIMC RO

LR

SEINTFIC JASIS (o ANTIOEMESSIVE THERAYY
N

SEVERE MEASLES
TR DAVID MORLEY

PROTHIN-CALONE DEFICIENCY
DA DAVID MORLEY

THE IESHA WEIGHT ChaR] 63
O, DAVID MORLEY

FEDING CHIDHEN io WEST AFMIZA '

e ALV MOBEY

WEAST FLEDING 0.3
04 BAVID MOREY

TARCTUM DU
DR, MICHARL TEMMTT

COMADN SN DIEATES i CHLIEN ta. ©.7
ey TUONCS - DA BAVID MOMEY § D8. K. UM

Fig., 16: Library board

The programmes are classified by subjects. Only the
titles are revealed when the cards are in position.
Additional information relating to a programme can

be obtained by withdrawing the card.



Gardiner Institute but a large number have come from other cenﬁres;
the major source iz the Medical Recording Service, who not only
~ Prepares material but also acts es distribution centre. A student
collects the tape and slides from the shelves and goes into a booth
to listen to the programme. We have had very few breakages or loss
of slides. Generally, the students have acted in a responsible way
with the equipment.
In addition to fapes held permanently in the library 3 tapes
of topical interest for the fourth year (i.e. relevant to integrated
year course) are borrowed from the Medical Recording Service for

periods of three weeks.

4.3.3.2 Staff

One full-time secretary-technician spends about 25% of her day
(more during the experiments) running the library service for
students. Once a student has been shown how to operate the equipment
very little help is needed - a bulb may have to be changed, for
example, Other members of the project team also help in busy periods
as during the'experiments when a large number of inexperienced

students arrive together.

4.3.3.3 Use at home

We have allowed students to borrew the hand equipment
overnight or at weekends. This is popular, bgt it creates
administrative problems unless separate sets of equipment can be
provided solely for this purpose. This reduces utilisation of

equipment and increases costs.

4.3.3.4 Questionnaire

After finishing a presentation, students are asked to ccmplete

a short questionnaire as a record of how much the programmes and
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equipment are used. The student is also asked for his name, his
seniority and the time taken to complete the presentation, Srace
is left for comments,

Before a student starts a presentation he places the
(questionnaire) card in the appropriate pocket of a plastic folder
(Fig. 17). Each booth has a separate pocket and thus a card in a
pocket indicates an occupied booth (Fig. 17).

In the session 1972/1973 a time clock (Time Recording Co.
Itd. International, 22 Renfrew Street, Glasgow, G2) was used to
stamp cards with the date and time of commencing and finishing a

. .
presentation,

4.4 SUMMARY
This section of the thesis describes the preparation of
a programmed tape-slide presentétion and outlines the equipment
and accommodation used.
The following section on "Results" is concerned primarily
" with an evaluation of the tape-slide material, their associated

equipment and with the different methods of presentation.
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Fig, 17:

'Occumnation' of booths

Booths three and six are occupied as shown by the
cards in the plastic pockets. On completing the
presentation the students note what time they

finished and place the card in the "used card" box.
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5.1 JNTRODUCTION

The plan of this thesis was to consider the preparation of
tape slide presentations in the éection on methods and their
testing on students in the ﬁrésent section on results, This has
meant including under "results" some of the methods used to test
students.

The plan of expeiiments was as follows: in 1968/1969
twelve students were selected at random from the fourth year course
and an attempt was made to defermine whether their performance in
eclass examinations was affected as a result of covering the
endocrinology section of the course by tape-slide presentations;
the students' attitudes to the programmes were also assessed. The
following year, with more presentations available, more students
were involved and we began a study of group presentations,
comparison was made with individual instruption. In the iight of
the results we modified the form of the group presentations the
following year (1970/1971). Comparison was made of different forms
of group instruction and we also organised a lending service for
the hand-operated equipment.

By 1971/1972 sixty students were involved and in 1972/1973
the entire year, 100 students, were able to study endocrinology
by the tape-slide technique., In the first study most emphasis was
placed on a comparison of performance.in examnination, TFor reasons
" alluded to (3.4) some doubt exists on the validity of such
comparisons.' Therefore although these were made in the following
two years other factors such as the method of presentation and the

students' attitudes were also assessed.
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There are approximately two hundred students in the fourth
year at the University of Glasgow., Of these, about one hundred
attend the Western Infirmary for a formal course of so~called
integrated topic teaching in medicine and surgery (Illingworth 1964).
A similar 6ourse is run at the Royal Infirmary for the remaining
one hundred. At the Western Infirmary, students are taught in
large groups by lectures, demonstrations, seminaré or panel
discussions and clinicé-pathological conferences, 'The course
starts at 11.30 a.m. daily and lasts until about 4 p.m. Clinical

teaching takes place between 9-11 a,m. and for this students are

divided into four groups each attending a different clinical unit,

5.2 1968/1969 COMPARISON OF LECTURES AND
TAPE-SLIDE PRESENTATICNS

5.2.1 AIMS

In the first experiment to be desc;ibed, tape~slide programmes
were substituted for part of the lecture course in endocrinology.
The aims of this experiment were firstly to compare the
examination results of the twelve students using tape-slide
materials with those of the remaining students who were taught
conventionally and secondly to assess the students' attitudes to
the new system. The equipment was also assessed. In addition to
phe main study, the efficacy of the programmes themselves were

tested on a small number of final vear and postgradvuate students.

5.2.2 EXPERIMENTAL DESIGN
5.2.2.1 Stﬁdents

In 1968/1969, there were 98 students in the fourth year at
the Western Infirmary; its composition and that of the experiméntal

group is shown in Table 18,



Table 18

1968/1969 COMPARISON OF TAPE-SLIDE PROGRAMMES AND IECTURES:

COMPOSITICON OF GROUPS STUDIED

Male[sl.Ki‘emales Buropeans| Africans | Asians | Total
Total Class 59 25 4 6 4 98
. Unit* I 17 6 2 3 2 30
Experimental
Group T 2 1 1 1 12

¥ The total class is sub-divided into 4 units (clinics) for its

clinical work,

from Unit I.

The experimental group was randomly selected

119




]
ne
(@}

5.2.2.2 Programmes Used

© Diabetes Mellitus (D1-D9 see Tablel?) and thyroid disease
(T1-5 see Tablel3) were then available as programmed tape-slide
presentations. These subjects were normally covered during the
first two weeks of the three week course in endocrinology.
During this fortnight, therefore, students in the experimental
group. used the tape-slide programmes while the rest of their year
attended the conventional lectures. Otherwise, the whole year,
experimental and control groups, had the same clinical demonstrations

and seminars. -

-

5.2.2.3 Equipment
Both automatic (4.3.1.1.1) and hand-operated equipment

(4.3.1.1.2) were available and students completed seven

presentations on each, thus gaining experience of both technigues.

5.2.2.4 Examination: form and marking system

Students were assessed by multiple;choice examinations of
the true-false type (see Royal College of Physicians 1967) and
scored as described by Harden et al (1969d). The answer sheets
were specially designed for this type of examination, the layout
being based on a feature card (Lever et al 1970). To answer a
question a student puts a cross in the appropriate square. . To
mark the completed sheets two answer sheets are prepared: one has
all the correct answers punched (correct mark + 1), the incorrect
mask (-1) has all the wrong answers punched, The correct mask
(+1) is then superimposed on the student's answer sheet and the
crosses made by the student, are counted. This is repeated with
the incorrect mask (-1). The sheets can be‘scored'manually or

mechanically by a feature card scanner and marks can be calculated.
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The same examination and marking system was used in the other
experiments, The only exception was part B in March 1969 which
was completed on computer cards and kindly marked by P.T.C.

Harris M.D. Buckley-Sharp at the Middlesex Hospital,

5.2.3 BXAMINATION RESULTS

The first multiple choice examination was held in December
1968, This covered subjects taught by conventional lectures
during the autumn term (cardiology and respiratory disease). In
March 1969, six weeks after completing the endocrinology course,

a second examination was held., This was in two parts: the first
‘consisted of 180 items (i.e. 30 questions each containing 6 parts)
in renal diseasé and gastro-enterology; both topics being covered
by lectures - the former in December 1968, the latter in February
1969. The second part consisted of 120 items covering subjects
dealt with by tape-slide programmes - diabetes mellitus and thyroid
digease,

The examination results are shown in Table 19. In
December 1968 and part A in March 1969 the marks scored by the
three groups were not significantly different from each other
(December 1968 Group A v. Group B t = 0,97, p >0.05; Group A v.
Group C t = 0.69, p >0.05; March 1969, part A, Group A v. Group B
t = 1,65, p >0.05; Group A v. Group C t = 1,31, p > 0,05).
However after the tape-slide presentation course the experimental
group (Groﬁp A) scored significantly higher marks than students in
the same clinic, Group B (t = 6.43, p <0.001) or those in the
other units, Group C (t = 8.34, » <0.001). Possible reasons for
these findings are discussed later (6.6),

Marks for individual students are shown graphically in

Fig. 18, 19 and 20. Before the experiment in December 1968
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Table 19
1968/1969 EXAMINATICON RESULTS
Group A Group B Group C
Bxperimental | Rest of Unit I Rest of Class
Group (Units IT III 1IV)
No, of ‘
Students 12 18 ' 68
Dec. 68 Mean | 53 (2.9) 50 (1.9) ‘51 (1.1)
Part A . .
Mar., 69 Mean 59 (3.7) 52 (2.3) 55 (1.2}
Part B :
Mar, 69 Mean 75 (2.6) 48 (2.9) 50 (1.2)

The number in brackets is the standard error
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ENDOCRINOLOGY
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endocrinology:



(Fig. 18) and in the control situation after the experiment

(Paxt A ¥arch 1969, Fig.19)the twelve experimental students seem

" evenly distributed amongst their colleagues and thus

representative of the year as a whole, In contrast, in the
experimental situation (Fig. 20) the twelve students not only scored
higher marks as a group but also improved their individual marks |
in relation to the rest of the class. The latter became more
apparent when changes of rank orderwerestudied.and as showm in

Pig., 21 the twelve experimental students'all moved into the top
third of the class and they have all,rwith one.exception, improved
their position, "It is interesting to note that this student was
the only one with an unfavourable attitude to the experiment and

who considered many of the questions tao trivial to complete; he
was intelligent and was also doing a B.Sc. course. The most marked
improvement was shown by foreign students who previously (December
1968 and Part A March 1969) had been in the bottom third of the class.

These results have been published (Harden et al 1969c).

5.2.4 ATTITUDE CUESTIONNATRES

One week after the experiment, the twelve experimental
students completed the attitude questionnaire shown in Appendix D.
Favourable and unfavourable statements were randomly mixed in
approximately equal numbers and the students were asked to fespond
to the statements on a five-point scale ranging froem "strongly agree"
(5 points) to strongly disagree (1 point).. To facilitate |
‘analysis, the marking system is reversed for a ﬁegative or
unfavourable statement such as "I would not advise next year's

students to take part in a similar experiment", here "strongly
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Tig. 21. Rank order of the 12 students in the experimental group
in the December examination, and Parts A and B in

March 1969,
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agree" is scored as 1 and "strongly disagree" as 5. In this way,
all favourable attitudes to the experiment score high marks (over
3) and all unfavourable ones low marks (under 3). In addition,
students were also asked to list three advantages and three
disaévantages of the systenm,

As Tables 20 and 23 show the overall reactions of the
students were favourable. They felt the technigue should be
extended to other lectures in the course: a number of students
suggesting specific subjects. Later experience-has borne out
their asserti&n that they would use the equipm;nt outside normal
office hours. 'The advantages cited are shown iﬁ Table 21,

The ones ;ommented on most frequently were that that it was

easier both to concentrate and learn with this technique and
students also liked the ability to work at their own speed. The
main disadvantages (Table 22) centred on the antisocial nature of
individual learning: students were separated from their colleagueé
and coffee drinking was interrupted as they tendeé to finish at
different times,

Table 23 shows the overall responses to the different
sections of the questionnaire, Although the hand-operated system
was acceptable it also provoked the most criticisms: 35% of -
responses were definitely unfavourable, A more detailed analysis
is given in Tables 24-27. A number of interesting points emerge.
Although students preferred the automa%ic equipment to the hang-
operated system they were uncertain whether thevincreased cost:
of the former was justified. In addition, students still found
it easier to concentrate with the hand-operated system than at
lectures, although the system ﬁas not as popular as the automatic

one. As Table 26 shows, the students were unanimous that slides
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Table 20

1968/1969 RESULTS OF GENERAL SECTION OF STUDENTS'
ATTITUDE GUSSTIONNATILE

I am glad I took part in the experiment ) 4.6

I viould advise next year's students to take part in
a similar experiment 4.0

I would like to see this type of teaching replace
some other lectures in the integrated year course 4.3

I learned more going through these programmes than
I would have done at the lectures _ 3.9

Although I spent longer going through the progxamﬁes
than I would have done at the lectures, it was worth it 4.4

This type of teaching requires more supplementing in
tutorial discussion groups than lectures do 3.0

I shall have just as much work to do at home as I
would have had if I had gone to the lectures ' 2.7

If the equipment was readily available I should make
use of it for private study and revision _ 4.0

I would be willing to use the equipment at times:
outside normal lecture hours (i.e. at weekends or in
the evenings) ) 4.4

I am more likely to attend an aunto-instructional
session than I am to go to a lecture on the szame
topic 3.1

This teaching method seemed more effective to me at
the end of the experiment than it did at the
beginning 3.4

A supervisor with medical knowledge of the content
of the programmes iz necessary during these
sessions 2.5

A technical supervisor is necessary ] 4.5

Each statgment was marked by the student on a five-point scale as follows:
strongly agree (5) agree (4) uncertain (3) disagree (2)
strongly disagree (1). _

Results shown are the mean for the groﬁp.



Table 21

1968/1969 ADVANTAGES OF TAFB-SLIDE PROGRAIMES*

Eagier to concentrate than at lecture
Learning made easier

Working at one's own speed is good
Angwer sheets found valuaﬁle.

Able to choose own time

One is kept busy "participating!

Able to repeat part of programme

Lack of boredom

Personal instruction

Less dependent on quality of lecturer
Encourages more regular attendance

The presentation is more systematic

No. of

Students

(U R W = o

¥ The students were asked to list three main advantages of this

" method of teaching, Their answers have been paraphrased for

convenience as a number of students made similar statements

=t
[
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Table 22

1968/1969 DISADVANTAGES OF TAPR-SLIDE PROGRAMMES

Antisocial 5
Eye strain 4
Lack of humour 3
Longer to cover course 3
Response sheets inadequate 3
Too elementary 2
Technical difficulties 1
Background noise 1
Bxpense ’ 1
Absence of lecturer A

The students were asked to list three main
disadvantages of the system, As in the

previous table their remarks have been paraphrased.

Not all students gave 3 disadvantages.



Tablé 23

1968/1969 STUbY: OVERALL HESPONSE TO THE QUESTIONNAIRE

Percentage of responses

Section of Fumber of | Definitely Definitely

Questionnaire iﬁems favourablg unfavourable
General section* 13 72 19
Diabetic tapes 6 T2 11
Thyroid tapes 6 76 T
Slides 10 75 13
Automatic system¥** 15 61 17
Hand-operated system¥** 14 51 35

A1l definitely favourable (agree, strongly agree) were expressed as

a percentage of the total and the unfavourable statements were treated

in a similar way. "Uncertain' scored neither for nor against,

* details in Table 20

¥*  details in Table 24

*¥%%¥ detailg in Table 25

13



Table 24

1968/1969 STUDY: ATTITUDES TO THE AUTOMATIC SYSTEM

I prefer this to the manually operated
equipment

It is easier to conecentrate with this machine
than with the manually operated equipment

It is easier to concentrate with this than
at lectures

*The manipulation of the apparatus interfered
with my learning

This machine costs about five times more than
the hand-operated equirment but it is worth it

I was familiar with the operation of the
equipment by the end of my first. programme

Loading the tape onto the machine is a bit
difficult - I would prefer cassette loading

I wished it was easier to go back to earlier
material * .

Mean Mark

4.0

3.6

4.0

2.6

2.6

4.2

2.2

3.7

All the statements in the questionnaire were marked as

described in section 5.3.5 with a possible total of

5.0.

(* only the portable model was available in 1968/1969)
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Table 25

.1968/1969 STUDY: ATTITUDES TO THE HAND-OFERATED EQUIFMENT

I prefer this to the Kindermann machine

It is easier to concentrate with this than the
Kindermann

It is easier to concentrate with this than at a
lecture .

The manipulation of the slides and viewer interfered with

+my learning

The operation of the tape-recorder interfered with ﬁy
learning .

I was familiar with the operation of the equipment by
the end of my first programme

I wished it was easier to go back to earlier material
I had difficulty loading/unloading slides

I prefer the Photax viewer to the Panavue

The Photax* gave a picture of acceptable size

The ?anavue* gave a picture of acceptable size

The viewers made my eyes tired

It was easy to see all the necessary detail with the
Photax

It was easy to see all the necessary detail with the
Panavue

It was easier to operate the Panavue than the Photax

A simple "one-slide-at-a-time" hand viewer would be
perfectly acceptable

2.3
2.6
4,0
2.8
2.5

405
4.0
2.7
3.2
3.8
3.9
2.7

3.4

3.5

3.6

1.7

¥agnification of Photax x 3

of Panavue x 2

The same marking system was used



Toble 26

1968/1969: STUDBNTS' OPINION OF THE SLILES

The slides made a very helpful contribution

to my learning

The quality of the slides was good:
with words only
with clinical pictures
with diagrams
with X-rays
with B.C.G.'s

There were too many words on the slides
There were too many slides

Where possible I prefer 'real' pictures to

diagrammatic representations

I like to see words saved by pictures and

diagrams

There were too many 'trivial! slides with

1ittle on them

4.7

4.2 -
4.2
4.6
3.2
4.2

.75
2.6

3-2

3.6

3.2

4

Ut



were useful; the guality was generally considered to be good,
with the exception of the X-rays (X-rays are difficult to
photograph and unfortunately the quality of tone and contrast
is lost during the copying process).

. The students also had a favourable response to the
answer sheets (Table 27) and, in general; thought that they would
be more useful than lecture hand-outs, although they were less
certain of their superiority to lecture notes; they felt things
had been omitted. These criticisms subsequentiy‘led to
modifications‘and more space was allowed for notes, another point
of critiqism.

Only the general section (Table 20) of the attitude

questionnaire has so far been published (Harden et al 1969c).

5.2.5 TIME TAKEN TO COMPLETE COURSE

The time taken for individual students to complete the
course ranged from 10 to 20 hours (fig. 22), the mean being 13 hours
20 minutes. The same material was covered by fhe conventional
lectures in 9 hours. However, the tape-slide presentations can
be divided into tape running time (8 hours 10 minutes) which is
oﬁviously the same for all students (and not very different from
the lecture course) and 2 mean responselfime of 5 hours 10 minutes,
this includes both the pauses needed to answer the quéstions and time
spent replaying parts of the tape. Clearly this is responsible
for the variation in total times. The foreign students were the
slowest as Fig. 22 demonstrates. One took four hours longer
than anyone else to complete the programmes; however this was
perhaps justified by his markedly improved performance (80th in
December 1968, 93rd Part A March 1969 and 28th Part B March 1969).

The times taken by individual students to complete the

-3

N



Table 27

1968/1969: STUDENTS' OPINIONS OF THE ANSVER SHEETS

The answer sheets were well constructed 3.8
The answer sheets will be very useful 4.0

The answer sheets are more useful than A
handouts - 3.6

There was enough space on the answer

sheets for additional notes 2.5

The answer sheets are better than my

usual lectlure notes 3.0

Things were omitted from the answer sheet

which should have been included ' 4.0




NO- Of X . .
STUBENTS Native tongue not English

T
16 17 18 19 20
HRS. to COMPLETE PROGRAMMES

Fig., 22: Time taken to complete tape-slide programmes. (1968/1969)

(The mean being 13 hours 20 minutes).
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programmes were tested for correlation with their examination
marks., But as Fig. 23 shows, these faclors were not closely
related. Time taken to complete the programmes was

influenced to scme extent by the'type qf equipment used. When
students worked with automatic equipment, they took 9% less time,
on average, than when they used simple hand-operated sets.

" These results have also been published (Harden et al 1969c).

5.2.6 SUMFARY OF THE MAIN EXCERIVENT 1968/1969

The main findings of the first year's experiment in
1968/1969 were that the students who were taught by programmed
fépe—slide presentations scored significantly higher marks in the
examination, thaﬁ the remainder of the class who attehded the
lectures, and their positions in the rank order improved. This
improvement was especially marked in the foreign students. The
attitude of the students to both the programmes and the equipment
was generally favourable although the progrémmed course took

longer to complete than the conventional course.

5.2,7 ADDITIONAL STUDY 1968/1969

In addition to the main experimental study described above
a number of students, mainly final year or postgraduate, used the
programmes and some of these completed a‘test (pre—test) before
starting the presentations and ancther one on Qompletion of the
material (immediate post test); The aims of these tests were
twofold; firstly to try and assess whether the programmes were
an effective method of teaching and secondly, the pretesf was an
attempt to show students whether or not they needed to complete
the course - if he scored high marks on the initial test the benefits

he would accrue would be only marginal,
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Fig. 24 shows the mean scores of 8 students who
completed both the pre and post tests, All showed gaing in their
learning as Fig. 25 demonstrates; gome of this might be
attributedrto the pre-test although the studenté only knew their
overall score in this tést and not which items had been answered
correctly.

This study has not been published,



ENDOCRINOLOGY - MARCH 1969
No. of Pretest Post-test
Students Mean S.E. Mean S.E.

8 41.9 4.64 74.6 2.48

Fig. 24: The mean examination mark of 8 students who completed

a multiple-~choice test before and after doing the

programmed tape-slide course,
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ENDOCRINOLOGY
BEFORE and AFTER PROGRAMMED LECTURES

%
90

70

50 -

30 -

10

PRE-TEST POST-TEST

Fig. 25. The gain in scores of the 8 students (final year and

post graduate) whose mean scores are shown in Fig. 24.
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5.3 1969/1970 CCMPARISON OF GRCUP AND INDIVIDUAL INSTRUCTION

5.3.1 ATMS

The aim of this experiment ﬁas to compare group and individual
instruction. 7 The main point on test was the efficacy of groﬁp
presentations as judged by examination performance and attitude
questionnaires, It was also hoped to gain information on any saving
in time and equipment whiéh might result from group presentations,
We have reported some of these fesults (Holroyd et al 1970). . As in
the previous year, the examinatibn results of students using tape~
slide programmes were compared with those of students taught

conventionally.

5,3.2 BXPERIVENTAL DESIGN

There were 107 students in the fourth year at the Western
Infirmary during the session 1969/1970, 87 male and 20 female. Of
these thirteen came from overseas. On this occasion two studies were
performed, as programmes in renal disease had also been prepared during
the breceding yéar using stratified selection (Alterman 1968) thirty-
two students were allocated to part of the course in renal disease in
December 1969 (ie surgical disease of the kidney was taught
conventionally) and a further twenty-fouxr students for the second study
in endocrinology in January 1970.

The experimental design foxr the rgnal programmes is shown in
Table 28. Students doing the tape-slide course were randomly divided
-into four sections, each of 8 students., At any one time two sections
(ie 16 students) worked together as a group while the others worked
individually, The same experimental design was used in the

endoerinology course where twenty-four students were divided into



Table 28

71969/1970 EXPERIMENTAL DESIGN ¥FOR RENAL PROGRAMMES

(32 Students)

Section A Section B Section C Section D
Programmes (8) (8) (8) (8)
Rl1-5 Gréup Automatic Hand
R6-8 Group Hand Automatic
R9-13 Automatic Hanq Group
R14-16 Hand Automatic Group

The Table shows the sequence in which the four sections of students

studied tape-slide presentations as a group or as individuals using

hand-operated and automatic equipment.

The same design was used

subsequently for the twenty four students who completed the thyrcid
and diabetic programmes,




146

four sections of six. A specimen timetable is included as appendix E,
A portable Kindermann machine was used for the group

presentations as described (see 4.3.2.1). Discussion was not

alloﬁed during the presentation and students indicated their

readinegs to proceed using the Responset (see 4.3.2.1). It was

arbitrarily decided that when about 75% of the group (the exact

percentage varied slightly with the size of the. group) had so

signalled, the tape would be restarted by the supervisor, a member

ef the project team, During the renal programmes e,record was kept

of the number of times each student wag in the fifst 75% of responders.

5.3.3 EXAMINATION RESULTS

There were three groups of students: Group A (51 in number) was
taught cenventionaliy, by lectures, throughoﬁt the coﬁrse, Group B
(32 students) used tape-slide programmes to study medical renal
disease and Group C (24Astudents) used similar material for thyroid
disease and diabetes, The performance of all students was assessad
in December 1969 (before the eiperiment began) and again in March
1970, six weeks after completion of the experimental endocriqology
course, The March examination had three sections: (i) medical renal
disease (in which Group B used tape-slide presentations) (ii) diabetes
and thyroid disease (in which Group C ﬁsed tape-slide presentations)
and (iii) other subjects not covered by tape-slide presentations and
comprising among other things gastroenferology and surgical renal
disease, Thus, two control situations were available for comparison:
the examination of December 1969 and tﬁe examination in other subjects
during March 1970,

Despite fandom selection Group B .was significantly superior

to Group A, Group C or to A and C combined in both of the control



examinations (see Table 29 T and II). Group C, on the other hand,
was not sighificantly different from Group A or from Group A and B
combined.

In the section of the March 1970 examination covering renal
disease the students who had used the tape-slide programmes (Group B)
scored significantly higher marks (mean of raw scores 41) than either
Group C (35.7: t = 2.73, p < 0.01) or Group A (32.1: t = 4.8,

p < 0.001) or Groups A and C combined (33.3: t = 4.522, p < 0,001),
However, as indicated, thej were intrinéically better students from
the ocutset. Nevertheless when their marks (pefcentage) in the
section on renal disease are qompared with either their December 1969
results or those in the other subjects in March 1970 their performance
is significantly sﬁperior in the secti&n taught by tape-slide
programmes (Renal v. December 1969:¢ % = 5.22 p < 0,001; Renal v.
Other sﬁbjects March 1970 + = 7.21 p < 0.001).° |

In endocrinology the marks scored by students using tape-slide
programmes (Group C - mean of raw scores 38.5) were significantly
higher than either Group A (31.7: + = 4.25 p < 0.,001) or Group A and B
c&mbined (33.65: t = 3.005 p < 0,01), However, although Group C's
marks were higher than Group B's (36.7) this difference was not
significant. Nevertheless, as before, Group C's performance in
endocripology (taught by tape-slide presentations) was significantly
superior to that in éardiology and respiratory disease during
December 1969 (t = 6,58, p € 0.01) or to that in other subjects during
‘March 1970 (t = 10.24, p < 0.001). Furthermore, the changing relation
of Groups B and C following the tape-slide ccurseA(B better than C
before course and C better than B - albeit insignificantly - after

the course) was such as to'suggest benefit from the tape-slide

programmnes.



Table 29
s 1969/1970:

THE CONTROL EXAIINATION EESULTS

I.IECEMEBR 1969: Cardiology and Respiratory Disease

(percentage marks)
Group A - 43.04 (mean)
Group B - . 48.68 (mean)
Group C - 42,72 (mean)

Group B
v. Group A = 2,70, p <0.01
v. Group C = 2,05, p <0.05
v. Group A + C t =2.75, p <0.01

Group C
* v. Group A t = 0,13, p 20,05

ot
I

ve Group A + B = 1,09, p >0,05

II.MARCH 1970: Other Subjects

(raw scores)

Group A - 62.2 (mean)

Group B - 74.8 (mean)

Group C - 64.8 (mean)

Group B : ‘
v. Group A t = 3.76, p 0,01
v. Group C t = 2.461,p£0,02
v. Group A + C t = 3.90, p <0.01

Group C o o

v. Group A t+ = 0,76, p>0,05

v. Group A + B t =0.49, p 20,05

Group A - studied conventionally throughout
‘Group B - used tape-slide programmes for medical renal disease
Group C - used tape-slide programmes for diabetes mellitus

and thyroid disease,
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. Examination results for students working alone and in the
group are éhown in Figs. 26 and 27. In endocrinology, the
differences observed with the different techniques were not
stafistically significant, However; in part of renal disease,
stgdents working individyally performed significantly better than
their colleagues in the group (t = 2,187, p < 0.05), This was only
observed on one of four occasions and because there was no tendency
for similar change in any of the other three sections studied i%

should be interpreted with caution.

5.3.4 ATTITUDE QUESTIONNATIRES

'After each presentation, students completed a brief questionnaire
on the tim; taken and their general comments, In addition, in
March 1970, they were asked to complete a more extenéive attitude
questionnaire (shown in appendix:F). Results of the comparisons of
the preferred method of presentation (eg automatic or hand—opérated
equipment) is shown in Table 30. By far the most popular method was
the automatic system operated individually. Interestingly, the
traditional lecture would have been preferred to either the hand-
operated equipment ér to group presentations. (This was a hypothetical
issue as the students concerned did not attend the equivalent lectures).
However, the striking fact that emerges from this table is the
unpopularity of group presentations. A similar picture emerges when
the results are analysed, eicluding the option of a lecture (Fig. 28).
Students Consistentiy prefer thc automatic system and dislike group
'presentations. Simple hand-operateﬁ equipment was preferred by a
small number. -

Reasons for the unpopularity of group presentations were not

completely clear but comment§ on the questionnaire gave some
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EXAMINATION SCORE

Renal Programmes
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0
PROGRAMMES PROGRAMMES
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Fig., 26. March 1970 Examination:
Comparison between mean scores of students working in

a group and individually on the renal programmes,



EXAMINATION SCORE

Endocrine Programmes

o
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Fig, 27. March 1970 Examination:
Comparison between mean scores of students working in

a group and individually on the endocrine programmes.
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Table 30
1969/1970 STUDENTS' PREFERENCE FOR
DIFFEHENT PRESENTATION TECHNIQUES
Method , No, of Times Chosen
Mutomatic ~ 125
Iecture . . 98%
Hand-operated 675
Group Presentation : 32

The students were asked to indicate which of
2 methods they preferred in 6 comparative pairs
(eg antomatic or hand-operated; group v lecture
etc). The total number of times each method
was chosen is given above, The highest mark

that could be scored was 162 (ie 54 x 3).

'__!
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STUDENT PREFERENCE

STUDENTS
60

40-

20-

Fig. 28. Attitude questionnaire in March 1970
Result of three pairs of comparisons (ie group v simple,

group v automatic, simple v automatic) showing relative

preference for each method,
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indication. th surprigsingly, many students strongly resented
their inability to control the tempo of presentation. Although
they had signalled when they were prepared to advance the tape was
restarted only when‘approximaiely 75% had responded. Inevitably
therefore, the time interval was too short for a minority and too long
for the majority, Another source of dissatisfaction was the
phencmenon of "contagious criticism" (see Holroyd et al 1970). Ve
have frequently noted that minpr inadequacies in a programme (eg -
trivial quéstions see 4.2.2.4) pass unremapked by a student working
a2lone. However, in a group, students openly comment on such faults
and a critical and soﬁetimes frivolous atmosphere develops. Algo,
seemingly minor physical difficulties can become important; chairs
provided for the group sessions were less comfortable than those in
the booths. Students preferred the autematic system to the siﬁple
equipment because they were relieved of the mamual tasks and they

liked the larger screen size,

5.3.5 TINVE TAEKEN TO COMPIETE COURSE

Students working in groups saved about 8—9% of éime. Thvs,
sfudents working individually completed {he sixteen renal programmes
in 12 hours 26 minutes (sum of mean time for each programme), whereas
the group finished in 11 hours 17 minutes - a saving of 55 minutes .
(8%). Similar results were found in endocrinology: group 11 hours
11 minutes, individuals 12 houré 6 minutes, saving 69 minutes (9%).
The groups take a fixed and relatively predictable length of time.
-In contrast as Figs. 29 and 20 show individuals show 2 wide range of
times; the renal course (Fig.29) was done by the iwo quickest
students (one doing R1-R8, second R9-R16) in 10 hours 15 minutes

whereas the slowest took almost 4 hours longer (14 hours 8 minutes).



155
TIME _TO COMPLETE
RENAL PROGRAMMES (16)

Hours — SLOW
14 -

12

10-

Fig. 29. 1969/1970: Comparison of time taken (in hours) to
complete the 16 renal programmes by group presentation
and by working individually (mean time)., The range

of times taken by individuals is also shown.
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TIME TO COMPLETE
ENDOCRINE PROGRAMMES (14)

- SLOW

Hours
14 -

Fig. 30. 1969/1970: Comparison of time taken (in hours) to
complete the 14 endocrine programmes by group
presentation and by working individually (mean time).
The range of times taken by individual students is

also shown,
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Similar results vere obtained in endocrinology (Fig. 30) where there
were over five hours between the slowest and the fastest (15 hours

40 mimutes and 10 hours 16 minutes respectively).

5.3.6 "RESPONDERS" IN GROUP PRESENTATIONS

As described earlier (5.3.2) during the renal programme