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PREFACE

1. Educational problems have not attracted the interest of serious

research workers until very recent times. Although a number of descriptive
studies were undertaken in the nineteenth century, educators have been slow
in recognising the impact that research can have on educational progress.
Today, more end more effort is being devoted to the field of educational
research, and a number of new and important journals have ccme into existence.
Although educational philosophy and practice are beginning to be profoundly
affected by the findings of the many research workers investigating the field,
there is still 1ittle agreement on the procedures to be adopted, the experi-

mental designs required and -the areas requiring priority of attention.

2. Cne area, critical to the whole field of educational technology, which
has received very little attention, considering its size and importance, is
the enalysis of different training or instructional methods from Lhe point of
view of their ovérall effectiveness. The aims of this report are: +to review
the different research findings from the viewpoint of the methodology and
variables involved, to indicate the limitations of the experimentation, and

to suggest criteria by which decisions can be made as to which particular
teaching method might or might not be most suitable for realising specific

learning outcomes.

Headquarters Technical Training Command
Research Section

Task No 234

T/1499/Research

Squadron Lesder I.K. Davies, MA, MSc

18t June 1956




SECTION ONE

THE BACKGROUND TO THE RESEARCH FINDINGS

4. A casual examination of the many textbooks that are available on the
techniques of teaching will demonstrate the great variety of ins;;ructional
methods. The most widely advocated of these are based either upon various
rhilosophical traditions or upon the personsl needs of the teacher; very
little effort has ever been made - with the possible sole excepbion of
programmed learning - to design teaching methods in terms of established
principles of learning. Instead, they have been developed from ideas gbout

learning, and partly as a consequence of commonsense and folklore.

o, As g result of the origin of these different teaching methods, & trap
besets the path of any wryiter reviewing the different studies that have been
made. Since treining methods have arisen outside any proper soientific
context, studies which compare the effsctiveness of one method with another
can hardly be conceived as comstituting e valid program of scientific research.
The studies camnot be treated as though they constitute a unied body of
scientifioally geined knowledge, and any gsophistication that they may possess
usually come from the complicated statistiocal techniques that they smploy

which cammot, of course, make up for thecretical naivete.

3. Studies comparing different teaching techniques also lack soientific
sophistication in other ways. Since few of the methods are derived from
valid resesrch findings, the variables which are available for study reflect
few of the properties of being scientifically well developed; they are
intuitive in origin, rather than empirical. A further problem stems from the
diffioculty in‘ defining the methods in eéxact enough terms, so ‘that when
comparisons are made about the effectiveness of different teathing methods the
studies are really comparing two largely unknown conditions - comparing one

vaguely unknown condition with ancther.

/4. In view
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4¢ In view of all these difficulties, it is not surprising that few really
valid studies have been carried out, and so many of those that are available
are generally inadequate, pocrly designed and suspect in outcome. Nevertheless,
it is still worthwhile viewing the literaturs in order to try and perceivs
overall trends. Individual studies are rerely meaningful, since the varisbles

interact and are rarely itemised or controllec. A more signifiocant approach

is to survey the whole field of valid experimentation - even here great charity
has to be exercised - and to congider the genmeralisations that emerge. On the
basis of these trends, educators and adninistrators can make decisions which

are likely to be slightly more significant, than those based upon the

unevaluated value judgments generally employed.

Identification of teaching methods

5»  Any teaohnig method cen exist as an abstrast concept, in the gense that
it is possible to imolate and describe partiocular patterns of teacher behaviour.
Diffiouities which arise in identifying specific training methods stum from
the tendency' cf teachers to adopt particular patternus of teaching behaviour
which they rarely modify or change, despite the terminology that they use to

describe the method they are employing. Indeed, most of the gvidence tends

to suggest that teachers find switching from one method to another ertremely
difficult, and, as a consequence, their heheviour changes very little despite
changed tesching ciroumstances (Jereild, 1939); Williams, 1966).

6. Over the years, however, a number of teaching methods have emerged by

repute, and amongst the best known of these are the lecture, the lesson-

demonstration, the discussion group,the tutorlisl, discovery training,
programmed learning, brain-storming and sensitivity training (T-g:naups) .

With the exceptions of the comparisons that have been carried out comparing

the lecture with discussion methods and the lesson with Progremmed materiasls -
. which have both been the foous of considerable wvesearch - there has been little

valid experimentation, despite a rather voluminous literature (Williams, 1965).

/To  Most of this




T. Most of this research literature tends to be anecdotal in character or

else naive in form, so that the task of sorting through the many reports
involves considerable labour. In evaluating their research design, a rnumber

of oriteria must be considered; in any comperative study the ocntent taught
should be identicasl, the presentations shculd be optimal and the effectiveness
of + . instruo+iona% technique should be measured by accurate and valid oriteria

involving time, achievement and retention (Cheris, 1564).

8. Once these design considerations have been met, it is poassible to begin
reviewing the literature in order to discern significant trends. Although
little agreement is spparent regarding the most effective use to which
particular teaching can be put, a number of generalisations can be made. These
are summarised in Table 1 (Davies & Lang, 1965), where it will be seen that
iectures, lesgons and programmed materials are gencrally suitable for tasks which
are essantially concerned with the communication of information, whereas case
studies, group discussions and. tutorials are more suitable when there is both
an information and attitude change outoome. Role playing, brain-storming and
senaitivity training are the most suitable methods whem changes in attitude and
emotions are the primesobjectives. The general effect of using unsuitable
training methods is an ineffective training system, which may well fail to
realise the objectives sought as well as to increase the training failure rate
(Davies & Land, 1965).

9. Before any particular teaching method can be considered, the nature of the
objectives to be realised mst be examineds As Tgble 1 has indicated, some
methods are more suiteble for providing information, whilst others are better
used for changing attitudes and emotions. In the very broadest way, it is
Possible to recognise tiree rain types of education objectivea:
as Cognitive objectives which <mphasise remembering or reproducing
something that has been learnt as well as tasks which are conceined with

golving intellectual problems and re-ordering informetion. Objectives

/within this




TABLE 1

Learning outcomes and associated training methods

PURPOSE

INSTRUCTIONAL METHOD

Explaining facts and procedures;
expounding general principles.

Developing analytical skills and
the ability %o ask questions.

Developing an awareness of one-
self and ones impact on others.

Transfer knowledge to other
situations.

Inducing change in behaviour and
attitude.

Ensuring good training with
unskilled teachers.

Lectures, lesson~-demonstration,
programmed materials.,

Case method, tutorials, brain-
storming, discussion groups.

Sensitivity training.

Role playing, case gtudy.

Programmed learning, role playing,
sensitivity training, brain-storming.

Lectures, lesson-demonstration.




within this domain vary from simple recall to highly original and
creative ways of combining and synthesising neyw ideas and maﬁerials.
The largest proportion of educational objectives fall within this
domain. :

b, Affective objectives which emphasise a feeling, tone,emotion or
degree of acceptance or-rejection. Such objectives very from simple
attention or interest in selected phenomena to complex but internally
consistent qualities of character and conscience. A large number of
objectives in this domain are normally expressed as interests, attitudes,
appreciations, values and emotional sets or biases.

c. Psychomotor objectives which e mphasise some muscular or motor skill,
some manipulation of materials or objects or some act which requires a
ncuro-muscular co-ordination., These objectives are most frequently
related to drawing, tracking, or physical skills (Krathwohl, 1965).

The instructional methods with which this paper ié concerned realise, for the
most part, cognitive and affective outcomes, .

10, Although it is possihle to talk of three broad domains of educational
objectives, quite clearly there is a large area of overlap between them;

an objective which is clearly within the cognitive domain may have a small
aifective or even psychomotor component, or vice versa., Table 2 lists the
objectives in the cognitive domain, and Table 3 lists the alfective objectives,

'In these two tables, the objectives are classified undey a number of headings,

which are meaningful to what teachers and trainers actually do in the classroom
and test in the examination hall.. The objectives in each table are arranged
in the form of a taxonomy so that:

a. Bach heading represents increasing degrees of complexity as one
progresses through the table,

b. Objectives at any level in the taxoﬁomy make use of, and are
dependent upon, the objectives which precede them,

Thus the cognitive objectives classified under 'applibation' include, and
are dependent upor, the abilities classified under 'comprehension“; these in
their turn are dependent upon those objectives listed under ‘knowledge'.

11. Whilst one can have reservations, and quite serious reservabions in the cage
of the affective domain, about some of the categories used in %
theless they represent a very useful attempt to demonstrate the hierarchical
structure of cognitive ang affective objectives. TIn the cognitive area, for
instance, it is possible %o distinguish several levels of objectives which can be
clearly defined in operational {erms (Bloom, 1956) s

2 thwledge is defined as including those behaviours and test
situations that emphasise the remembering, either by recognition or
recall, of ideas,; material or phenomena,

b. Comprehension is used to represent an understanding of the 1iteral

message contained in a communication. withou necessarily relating it to
other material. . ‘

c. Application requires a student to select appropriate concepts or
generalisations and use them in a situation in which no mode of solution
is suggested. )

d. Analysis is tae ‘dreskdown of the material into its constituent )
varts, and detection of the relationships of the pavts and of the way thatb
they are organised., .

- : Je. Synthesis'is the
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f Table 2 : IBEducational objectives in the cognitive domain

} Direction Category

e -

1.00 Kaowledge (Remembering facts; terms and principles in the

e 1 d .
1.10 Knowledge of specifics form that they were learned) |

1.11 Knowladge of terminology

VOGN

Sl el D e PP 5 <

| 1.12 Knowledge of specific fadis

~a.

1.20 Knowledge of ways and means of dealiné with specifics

1.21 Knowledge ©f conventions

1.22 Knowledge of trends and sequences

1.23 Knowledge of classifications and catégories
' 1.24 ZKnowledge of criteria

-3.25 Knowledge of methcdology

7.30 Knowledge of Universals and Abstractions in a field
1.31 Knowludge of principles and generalisetions
1.32 Knowledge of theories and structures
2,00 Comprehension (Understanding material studied without

necessarily relating it to other material )
2.10 Tranelation

2.20 Interpretation
2.30 Extrapolation

3.00 Application gUsing generalizations or other abstractions
dppropriately in concrete situations)

4.00 Analysis (Breakdown of material into constituent parts)

~ 4.10 Anelysis of elements
4.20 Analysis of relationships

4.30 AnaLysiq of organisational principles

.00 Syrthesis  (Combining elements into a new structure)

5.10 Pioduction of a unique communication
5.20 Production of a plan or proposed set of operations

5¢30 Derivation, of a set of abstract relations

~ 6400 Evaluation (Judging the valus of material for a specified

urpos
6.10 Judgments in terms of internal evidence purpose)

6.20 Judgments in terms of external criteria

After Bloom 1956
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Table 3 ¢ Educational objectives in the affective dcmain

Direction

Category

1.00

2.00

3.00

4.00

5.00

Receiving  (Paying attention)

1.10 Awareness

1.20 Willingness to receive

1.30 Controlled or selected attention
Recoonding  (Committed, and actively attending)
2.10 Acquiescence in responding

2.20 Willingness to respond

2.30 Satisfaction in response

Valuing (Concepts are seen to have worth)

3.10 Acceptance of a value
3.20 Preference for a value
3.30 Commitment (conviction)

Ormganisetion (Construction of a system of values)

4,10 Conceptualisation of a value

4.20 Organisation of a value system

Chersoterisation of a velue cumplex (Acceptance

of value system)
5.10 Generalised set

5.20 Charactexrisation

after Krathwohl, 1964




¢. Synthesis is the putting togethor of clements and parts so as to form
o whole, in such a way as to constitute a pattern or structure not clearly
there before.

f. Bvaluation is the making of conscious Judgments about the value,
for some purposc; of ideas, works, solutions, methods and materials.

12, The concept of "internalisatior™ or gradual adoption and commitment is basic
to the ~fiéctive domain. As this process develops, the learner attends, then
recponds, then values and finally conceptualises phenomena: in other words, he (
organises his values into a value complex which comes to characterisc his way of !
lifc, Thus Krathwohl and his associates view intoernalisation as related to
socinlisation - but not as a synonym for its they sec "the stages of the affective
dor~in as consistent with an empirically ang theoretically based point of view

on conscience or super-ego development" (Krathwohl, 196.4). Unfortunately, the
c~tegorics they use in their hierarchy are considerably less hierarchical in
chracter than those found in the cogaitive system, Nevertheless, it is possible
to distinguish at least threc main levels as far as an individual is concerned:

a. Attending or receiving phenomena or stimuli.

b. MAotively seeking out something because of a feeling of being
committed or motivated, and as a consequence soame worth or value
is placed upon the phenomena sought;. '

c. Vlelding a whole set of values into some coherent philosophy which
characterises him as 2 person,

13. Although it is reported that there is little direct relationship between
~ttitude changes and growth of knowledg: (Krathwohl, 1964), clearly no cognitive
objective ;as is shown in Table L, will be without its affective component, and

vice versa. Furthermore, the relative importance of cognitive and affective
objectives is likely to vary considerably from one teaching situation to another;
whilst, one cannot claim that there is any complete ccrrespondence betwcen the two
tnxonomies, they are clearly not independent of each other. The element of reception
cnters into all cognitiw tasks, whilst at the analysis, synthesis and evaluation
staoges some element of selection is involved. This selection element necessarily
takes the subject into the higher levels of the affective hierarchy.

14, Although, as we have seen, all levels of the cognitive demain have an affective
component; and all affective levels havé a cognitive componcat, these componcmts

are rarely in balance. One some occasions, the cognitive component will dominate,
28 when the teacher secks to provide information rather than bring about great
chonges in attitude eg calculus or war studies. At other times, the rcverse will
ve true; and the teacher will provide information only as a vehicle for bringing
about attitude change e.g. leadership skills and management concepts, This means
that different objectives require different tcaching strategies, and the decision
as to which strategies should be employed must take into account:

a. The particular domain concerned.,
b. The position which the objectives occupy within the domain.
c. The degree of balance between the components.

d. The particular component which is dominant.

Thrre can never be oreperfect teaching method which will suit all occasions, since
there is a very close interaction between the type of objective which it is desired
fo realise, the amount of instructor or student control appropriate to the task,
t'h style of leadership and supervision assumed. by the teacher and the particular
teaching method employed.




Table 4

The relationship between the cosnitive and affective dcmains

Cognitive objectives

l[ffective objeotives

e il
R B ISR
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1« The lowest level in this taxonomy
begins with the student's recall
and recognition cf KNOWLEDGE.

2. It extends through his
COMPREHENSION of the knowledge.

3. to his skill in the APPLICATION
of the knowledge that he comprehands.

4. The next levels progress from his
ability to make an ANALYSIS of the
situations involving the knowledge,

to his skill in the SYNTHESIS of it
in%o new organisations.

5. The highest level lies in his
skill in EVALUATION, so that he can
judge the value of the knowledge in
reglising specific objectives.

1. The lowest level begins with the
student merely RECEIVING stimuli and
passively attending to it. It extends
to his more actively attending to it,

2. then hig RESPONDING to stimuli on
request, willingly responding and
teking satisfaction in responding,

3. to his VALUING the phenomena or
activity so that he voluntarily
responds and seeks out further ways to
take part in what is going on.

4. The next stage is his CONCEPTUAL-
ISATION of each of the values to which
he is responding by identifying
characteristics or forming judgments.

5. The highest level in the taxonomy
is the student's ORGANISATION of the
values into a system vhich is a
CHARACTERISATION of himself.

e A e et e 7,
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SECTION TWO

THE EFFECTIVENESS OF DIFFERENT TRAINING METHODS

1 The ultimate oritssis of effective teaching must be the charges which
are brought about in the students! attitude towards iearaing in general and
educaticn in particular. Whilst it is not appropriate that this should be
exaninod in this report, it is important to notice that this includes
sttitudinal and emotional changes as well as more olwéloua cognitive ones.
Thus any examination »f the effectiveness of different teaching methods mmust
include an examination of the success of any particular method in realising
both cognitive and affective goals.

2. Every educational reformer from the time of Plato has tried %o make
provision for these two aims by fighting any attempt to relegate the student
to an inferior and subsidiary role in the teaching process. Dewey himself
stressed that:
"Since learning is scmething that the pupil has to do himself and

for himself, the initiative 1ies with the learner. The teacher is a

guide and director, who steers the boat, but the energy that propels

it mst come from those who are learning". (Dewey, 1916).
Thus any teescling method must ocntritute sométhing towards the realisstion
of thiss I* mst enocurage and stimulate students to learn for themselves;
the responsibility of the teacher lies in acting as guide and coungellor,
ensuring thet students accept responsibvility for their own learning by
developing in them a taste and enthusiasm for it. Onoce this precept has
been understood, it is possible to review differenf teaching methods in
terms of tpeir success in doing this.

Lecture method
3. The leoture is the traditiomsl teaching methed of higher educstion, and

superficially it might seem the easiest teaching method to define and isolate

/sincs the
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since the iecturer's role is conceived essentially as one of transmitting
knowledges Typically the student has few opportunities to make responses
during the ccurse of the lecture, although some lecturers enccurage students
to agk questions either during their presentzstion or at the end of the
session.  Probably the best way of defining the lecture is simply to say
that durirg most of the time the teacher or instructor is talking, so that
there is very little feedback to tha lecturer in terme of student responses.
This delay in feedback can seriously hinder the ccurse of student learning,
particularly if the student is not well motivated and the material is complex

in nature.

4. Evaluation of the lecture has consisted almost entirely in comparing ;t
with the lesson-demonstration and discussion methods. Bearing in mind that
one man's 'lecture' may be another man's lesson or discussion (depending upon
how one dafines lecture technique) it is not surprising that most research
workers report that there is no significant difference in the techniques from
the point of view of immediate mastery of factual information (Asch, 19513
Bills, 1952; Carlson, 1953; Casey & #eaver, 1956 Deignan, 1955;

Englash, 1954; Haigh & Schmidt, 1956; Husband, 1951; Johnson & Smith, 19533
Lifson, Rempel & Johnson, 1956; Maloney, 1956; Slomowitz, 1955; Wispe, 1951;

Zeleny, 1240).

5>+ The equally important aspect of retention has seldom been investigated.

Of the three studies that have dealt with this tactor, two (Bane, 1931;
Rickard, 1946) found retention to be inferior in those groups taught by means
of the lecture method, and one (Englash, 1954) found no significant difference.

¢

On the other hand, one important study (Hard, 1956) found that there was a

tendency for:

/a. Greater retention

- 12 -
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8. Greator retention of 'understanding! type material amonz students

with greater academio ability under discussion and lesson presentations.

b. Greater retention of such meterial under ths lecture method with

studente of lower ability.

. Students of less ability showed greater immediate recall of
information under the lecture methed than under lesson and discussion
presentations, whereas difference in method eppeared to make little

ox no difference on the part of more able students.

A
'
R
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6. When oriterions are used which are designed to measure more complex
lesrning cutcomes than the acquisition of knowledge, the situvation is less
confusing. The leocture method is inferior to the lesson and the discussion

group for teaching problem solving, scientific attitudes and leadership

concepts (Hirschman, 1952; Barnard, 1942; Dawson, 19565 DiVesta, 1954).

R

In u similar way, the lecture method is not a good way of induoing changes

in attitudes and emotions (Casey & Weaver, 1956), campared to such methods

as the small-group disocussion.

o e v mimes g

7. Two further studies ere of perticular interest, in so far as they are

o

concerned with rather umusual types of learning outcomes. One investigation

(Bloom, 1953) concerned itself with the thoughts of students attending

leocture and discussion classes. It reports that the students in the lecture
group had significantly more thcughts which could be classified as irrelevant
and simple comprehension and significantly fewer ithoughts classified as related
to other persons and problem-solving. There were nov significant differences
between the two groups in relation to tattempis to apply materi‘al', or

'evaluating and considering meaning’.

8. Tralned observers were used (Edmiston & Braddcck, 1941) to record the

level of attention shown by a large sample of secondary school students to

/different types

I e
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aifferent types of teacher activity. The mean percentage of students

attending ranged as follows:

Student report 88%
Student discussion 85%
Lecture 847
Laboratory activities 81%

It is particularly interesting to note the high percentage paying attention

to all methods, and the really slight differences that exist among them.

9. One area in which a good deal of research has been invested concerns
itself with differant techniques of lecturing. The literature is substantial
and growing, but it has been demonstrated that such variables ss credibility
of the receiver, order of presentation, presentation of one side of en issue

before ancther and the emotions of the argument are all factors in determining

the overall impact of 4he lecture.

10. The main trends that can be discerned are as follows:
as  Changes of opinion are more likely (at least temporarily) if the
commnication is received from a commmicator who is considered highly

credible, than if the same commurication came from a less credible

source (Hovland, 1953) .

b. Threats of punishment, fear of exposure and appeals to senses of
Patriotism are ineffective, since the greatest changes in attitude occur

in those groups in which there was a miniuum of this type of reinforcement

(Hovland, 1953).

¢. Then there is a problem in deciding whether to present one side or
two sides of an issue, the latter course of action (ethical considerations

being equal) should be followed if the audience is an intelligent one,

/er initially
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or initially discgrees with the lscturer's position, or is likely to
come into oontaot with the opposing arguments in some setting other
than the lecture {Hovland, 1953).

d. Opiniore are more likely to change in the direction advocated by
the communicator, if the conclusisn eppropriate to the argument is
drewn - rather than leaving it to the students tc¢ do (Hovlend,1952).

€. Vhen contradicte_y information is presented in a single commnication, |
by a single communicator, there it a promcunced tendency for those itens 4

Presented first to dominate the inpression received (Hovland, 1952),

f. This primary effect in presenting contradiotory information is
reduced by interpolating other activities betwesn the two blocke of

information and by warning the students against the falibility of first

impressions (Hovland 1952).

-

8. Placing communications highly desirable to¢ the recipient first,

followed by those less desirable, produce more opinion change that the

reverse order (Hovland, 1552).

Group-disoussion method
11. 48 with the lecture, there is no really acceptable definition of what is

T T U T b et e e

meant by the group-discussion or discussion method. In essence the method
is almost entirely studcat-oentred, and the students actively participate and
co-operate in what is going one The situation can vary from a largely
unstructured one, in which the teached plays a non-committal, mediating role,

to one in whioch the teacher adopts a severe and autocratic marmer.

12. Whilst the actual definition of the method can present s me difficulties,
a great deal of research has been carried out and the literature on the subject

is voluminous. Early observations suggested that people tend o increase their 5‘,

level of activity when they work together as a result of a Process called g

/"social facilitation® §

- 15«




"social facilitation! (Allport, 1920), and early studies in problems solving
certainly indicated a superiority for groups over individuals. It was later
suggested (Shaw, 1932 that this superiority might be due to the rejection of
erroneous solutions through group discussion. This was later demonstrated
(Thorndike, 1938) when the superiority of the group over the individual was
shown to be greater in those problem: solving tasks which permitted a creater
yariety of responses - 80 that it would be highly important for the incorrect
solutions to be eliminated.

13. An analysis of later research on group versus individual learning
indicates that students generally learn more rapidly in groups. Grour
experiece also appears to transfer, sc that students appear to learn more
efficiently when they subsequently work on their own (Perlmuitter & do
Montmollin, 1952). However, there are some limitations: some superior
students do not benefit from group learning experience, since over stimulation
through the social facilitation Process dces seem to inhibig learning

(Triplett, 1898) under certain circumstances.

14. TIn disoussing the lecture method, it was implied that the disecussion
group may not be the ideal medium for cormunicating information. However,

it must be remembered that not all knowledge is eagerly rveceived by a well
motivated student, and when knowledge enccunters any emotional or intellectual

resistance, discussion methods ars often useful . at least diagnostically.

15+ Whilst discussion methods can be used as one means of cormunicating
information, the group discuseion method has the real advantage of bringing
about changes in motivation, emotions and attitudes. ILewin (1958) showed in
his now clagsic experiments on group decision making processes that it is
scmetimes easier to change a group than en individual. Changes in attitude,

inter-personal rc¢lations and in the self-concept have also been recorded

/elsewhere
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¢lsewhere (Asch, 1951; Faw, 1949; Levine & Butler, 1952; Lewin, 19563
Radke & Klisurich, 4947).

16. It would appear that group discussion techniques permit certain types

of social learnings to occur which are not possible with the lecture situaticn,
since students are reported to be significantly superior in role flexibility
and self-insight than students taught by the traditional lecture method

(Gibb & Gibb, 1952). Gibb and Gibb (1952, also report that gisouesion methods
can facilitate the development of group membership skills, and McKeschie (1954)

reports significant changes in attitudes of students to negroes and criminagls

as a result of tnese methods.

17. It is pcssible to summarise the main findings of research studies carried

out on group discussion methods (Lorge, Fox, Davitz and Bremner, 1558), but

the generalisation must be used with some caution. Bearing this in mind it

is possible to say:
a+. Judgments based upon group consensus are not necessarily any more
accurate than ?he average judgment of individual group members. Judgment,
however, is likely to be more asccurate from the group situation if the
material is unf;miliar or if there is a very great range of individual

Jjudgments.

b.  Group problem-solving is not necessarily superior to the average
solution by individual group members. However, group problem-solving

is superior when individual members are familiar with the type of problenm,
and possess skills relevant to itws solution. Thére is, though, one
important qusiification; group scluticns are very likely to be inferior

to the best individual solution.

¢e  The main advantage of the group situation seems to lie in facilitating
the rejection of incorrect approaches, rather than in providing any more

approaches to the problem. One exception to this is brain-gtorming.

/d. Group discussion
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d. Group disoussion methods ssem to be f most benefit to those people

who tend to make the poorest individual Judgments or soluticas to problems

e: VWhen group supsriority has been eatablished, it has been a fumction
of the quality of the imndividual members that make up the groups A
group is only likely te solve a problem if at least one dndividual in that

group could have solved it alona.

fo In terms of the time tak;en; group discussioni methoda are usually,
and often strikingly, less efficient since the method involves far more
time than other methods, and time is often wagted disoussing pruoleas

I whioch .are beyond the undgra%an&ing of less able or well in‘ormed members.

8+ The presence of other persons has an effect vpon individual
. performance. This appears to be benefisial if they are Wworking', but
‘ deletericus if they are observing or constituting an sudience - this '

\ indeed is one very sound argument for closed circuit television.

he Group discussion methods are far more effective than direot attack

in ohaenging expressed attitudes and introduoing innovation i any kind.
.The results of this resesrch aseem to support the sssumptions with whioh this
section began. Disoussion methods are not completely effective in achieving
! lower order cognitive ovjectives, any superiority that this mothod possesses

is to be found in higher level outcomes or in the affective domain.

Lesgon-demonstration method
| ! "~ 18. The lesson-demonstration is ‘he {twaditional schoolroom method, and

veriants of 1t are used in most technical schools and training colleges. This

- method is taught as the basis of the instruotional techniques courses held at
the RAF School of Edncation, and it has gince bswen widely adopted in many

other militery organisations - partioulerly where the:'s are problems with
aversge and below average trainsea and a shortage of highly trained and
qualified teaching staff. Essentielly the lesson consists of an introduction,

/in which
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in which the alm 1s stated, a development - usually featuring a gcod deal of

questioning end class activity - and a consolidation and revision.

19. Despite the great popularity of this method, there is almost a complete
dearth of experimental evidence concerning it. To a large extent this may

be due to the lack of precision which exists in defining what is meant by the
lesson, and also to its transiticnal character somewhere between the lecture
and the discussion. Many of the zesearch findings associated wilh the lecture

end the disoussion group can, with good reason, be projected to this

transitional technique.

20. One investigation (Pringle & MoKenzis, 1965) has compared rigidity in

problem solving, between students taught by a traditional lesson approach and
those taught by means of a student-centred, progressive regime. No overall
difference was found between the two methods, although the less able in both

groups showed a signifiocantly higher degree of rigidity of thinking in problem

solving esituations. Moreover, the less able students in the student-centred

group showed greater flexibility in problem solving then the ccmparadle groups
using treditional lesson methods. Thus, it seems, that intelligence and
educational approach have a differential effect on rigidity, rather than an

'all or none! influence.

Tutorials
21, Tutorial teaching is generally held to be one of the most vsluable
educational experionces, and yat - like the lesson - this mode of instruction
has received virtwally no attention from experimentalists. The term itself
covers a wide range of activities, of which the most typical are:

a. The Supervision

bs Group tutorials

22. The Supervision, commonly employed in our olde: univergsities and now

becoming excessively popular in Americz, consis%s of a regular meeting of
/student and ‘tutor,

-19 -
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student and tutor, during which the former reads an essay and then defends
1t in argument. This teolnique can provide an excellent opportunity for the
student to deepen his understanding of the subject whilst advancing his
mastery of the basic skiils of scholarship, providing:

ae The tutor is both well-informed and sympathetic.

b.  The student has prepared his work thoroughly.
If any of these factors are absent, then the whole business can becone & time
westing embarrassment. The major obstacle to any wider use of the
Supervision seems to be the excessive demands that it makes upon the tutor,
the cost of the method in %erms of time and staff, and a basic and oritical
requirement - if the methud is going to be at all successful - for extremely
able and responsible students (Pow.1, 1964). Indeed, the later requirement
may be the main reason why Supervisions are so rarely used in Redbrick
universities, for the successful use of the methcd depends so much upon an

equality in intelligence and ability between student snd tutor.

23+ The group tutorial arose ocut of a need o make a more efficient use of
staff, and to overéome the requirement for very bright students: the method
did not arise out of any real oonviotion about the intrinsic advantages of
working with small groups (Powell, 1964). Only a handful of tutors are
sufficiently feamiliar with social psychology to be able to exploit the
potentialities of the small instructional group, so that the striking advances
which have been made in the last ten years in group dynamics seem to have

been entirely ignored by educationalists (Griend, 1963).

24. One very nolable feature of small group tutorials is the wide varigbility
of individual contribution; some participents say very little, whilst others
attempt to monopolise the meetings. One investigation (Bloom, 1954) found
trat contrary to their own belief, most tutors monopolised discussion time,

and left little opportunity for the student to contribute. Bloom (1954) and

/Axelrod (1948)
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Axelrod (1948) suggest that the quality of discussions can be improved by:

a. Adequate provision of suitable rooms in ordex to reduce

environmental dietfaotions and oreate & situation in which disouasion

i is faocilitated.

b. Making the discussions problem-centrad rather than competitive
and evaluative, so that thers will be less inhibiting anxiety amongst
the students teking part.

c. The tutor should act as mentor rather than judge of performance,
since judge-like behaviour arouses emotional responses which are likeiy
to obstruoct problem-solving behaviour.

Staff and students tend to underestimate the complexity of the processes

involved in group discussions, and it ig far easier to become an effective

lecturer then it is to become an effective tutor. The need for careful

preparation is cbviously paramount, and it has also been shown (Jenkins,
1948) that some theoretical knowledge of group processes is of value to both
tutor and students. A number of sound textbooks are now available in this
field (Klein; Olmsted; Miles; Cleugh), so that running group tutorials

should be made easier. i

Léadaerless groups |
25. The primary purpose of leaderless groups is to encourage students to work

out solutions to problems on their own through mutual criticism and correction.

(nce this becomes well understood and established, then the tutor becomes
redundant. Unfortunately, educators have been slow in utilising this method,

although the educational issues are clear and encouraging (Horowitz, 1953).

26. It is already accepted that participatiocn in small group tutorials offers

students educational and psychological advantages:

a. MAnxiety is reduced. %

b. Argument is at a level which can be more readily understood.

/o,  There is an X
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¢e There is an absence of autho;ity likely to compel the acceptance

of otherwise unsupported statements and opinions.

de  There is a greater degree uS freedom %o express emotional feelings

whioh can block problem solving.

e« There is a chance to practice a variety of intelleotual and social
skills.,
In the absence of a tutor, these processes can developwithout hindrancg and
restraint.
27. Two serious objections are possible to leadership group techniques:
worthwhile discussion might not develop in the absence of g teacher stimulus,
and students are unable to challenge and correct fallacicus arguments and
factual errors. An investigation (Powell and Jackson, 1963) revealed no
support for these fears. One word of warning, however, is appropriate.
It is quite useless to assign students to groups and to tell them to discuss,

careful preparation, briefing and training are necessary (Berne and Levet,

1953).

Brain-storming

28+ Brain-storming is based upca the agsumption that groups can produce more
ideas than can individuals working by themselves, providing the group is so
structured as to encourage the expression of unusual ideas which it can later
modify as to be fruitful. Egsentially the technique consists of g provlem
solving situation, in which members are given a situation and then asked to
bring into the discussion any ideas which come to mind - no matter how
outlendish. 1In this way, the group enccurages rather than discourages
strange and unususl suggestions, which it discusses, analyses, synthesises,
adapts and evaluates. A unique and practical solution is then arrived at

from what was originally a rather tizarre solution.

/29. Although the




29. Although the basis of this method appears to be psychologicaily sound,
few careful evaluative experiments have been carried out. One study suggests
that brain-storming inhibits rather than facilitates creative thinking
(Taylor, Berry and Block, 1958), since the instruction to 'let go' and express
all ideas may have e deleterious effect upon group members. On the other
hand, Parnes and Meadow (1959) report significantly more 'good-gquality’

ideas frcm brain-storming groupe then from groups required to present 'good
ideas'. The evidence certainly seems to conflict, but the trouble may lie

in what is meant by the term 'creativity®. It is in this context that the

© e e o e w

Parnes and. Meadow research may be the more significant, since they used the
well known Hanger and Broom .AC Tests of Creativity as the basic instruments

of their investigation.

Sensitivity training

30. Sensitivity or T-group training attempts to '
"increase a person's sensitivity to and knowledge about personal

and intrepersonal factors, together with their influence on thought 1
and action in an attempt to help the student beheve more effectively
in different and changing intrapersonal relationships ... It is an
approach to human relations training which is aimed at getting people
to feel and behave differently - and not merely to think differently -
with reference to the day-to-day handling of human problems"
(Whitaker; 1966).

Put quite simply, T-group training is a techuique aimed at using group

participation in such a way as to enable the participants to become aware

»f how they affect others and others affect them.

31. The method has largely been used in the areas of intrapersonal relations,
and it is said to have produced dramatic changes in the effectivenesss of the |
organisations in which it has been used. Unfortunately, the problems of

evaluating sensitivity training are very great indeed, and the clearest

/evidence still




evidence still consists of the testimonials of people and organisations who
have uged it, and continue to use it, in order to train their executives and
supervisers in leadership and meragement skills (Tannenbaum, 1961). This
method has been recommended to the OCTU for leadership training (Davies and
Lang, 1965), and is already being used at the RMC Sendhurst with a considerable

degree of success (Adair, 1965).

32. Since its original conception in a training laboratory held at Bethel,
Maine in the summer of 1947, the T-group has been regarded as an important
social development deserving study for its own saeke as well as a special
setting in which a variety of problems in group functioning and individual
learning can be studied. The research that has been undertaken, therefore,
has always tended to have a double goal, and this has been its undoing.
Research on T-groups suggests a large checkerboard, incomplete and uneven.
Not all students gain from exposure to this method, the general consensus of
the studies (Stogdill and Coons, 1957; Pepinsky, Siegel and Van Alta, 1952;
Glidewell, 1956; Miles, Cohea and Whitam, 1959) seems to suggest that
something like 60 to 75% of the students benefit by exposure to this
technique. Similar ranges have been cbtained with students discovering
creative behavicur in discovering art classes at the Civic College, School

of Art, in Ipswich (Young 1966).

33. All of the following qualities have shown themselves to be positively
influenced by sensitivity training: various perceptions of the self,
affective behaviour, congruity betweer. self-precept and ideal self, self
insight, censitivity to the feelings or behaviour of others, role flexibility,
sensitivity to group decisions, behavioural skill, untilisation of sensitivity
training techniques, self confidence and approach to diagnosing organisational
problems (Bradford, Gibb and Nenne, 1964). This is only a partial list,

but these factors do seem to have been shown to change for some people, under

/certain conditions.
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certain conditions. The danger is to be found in the fact that since T-groups ?
differ 1little from group therapy, they could be postively harmful unless \
handled by sensitive, prcperly trained people (Fraser, 1966). |

Role playing

34. Role playing is a technique which has been widely used %o bring about
attitude change. Although it is only possible to simulete the reality of
experience, it does seem possible to apprcach this reality and by approaching

it take on some of the attitudes and feelings normally asscciated with the

roles  Although the method is widely advocated, especially in management ]

training, little experimental evidence is available (Mann, 1956).

35. It is possible, however, from the evidence that is available, that

active involvement in a role does influence attitudes in a way which would
not be prcduced by such other methods as emotional appeals or even logical
argument (Moreno, i949). Probably the most crucial factor in any procedure
used to produce changes in attitudes and emotions is to be found in aciive
participation by the students (Barnett, 1958 and Abercrombie, 1960). Although
attitude chenge can be induced by discussion groups (Mitnick and McGinnies,
1958), change is greater when students are called upon for active role ;
playing (Janis and King, 1953) . However, whatever form the participation
takes, the mcre personal the involvement, then the greater the attitude change

is likely to be (Knutson, 1960).

System training

36. The working unit in system training - which has been extensively used
in the United States Air Force for the training of aircrew - is the man-
machine system. Such a concept involves far more than time-motion and
intrapersonal relationships, it concerms itself with the implications of

considering the human being as a component of a man-machine system. Such

a view makes it clear that the: 3

/a.  Available properties

¥
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8. Available properties or functions of man must be considered when

planning the mating of man and machine components to achieve the desired

gystem funot’on.

e e ss—

b. Desired properties and functions of man mist be exsctly specified

(and sometimes revised) as the development of the system progresses.

6. Desired man cheracteristios must be achieved through the selection

e TPV

of personnel, and by employing precise and efficient training techniques.

d. TFunctional efficiency of the human component must be continuously
maintained and tested within the system context.
Planning for the design and development of the human components of systems
is not an activity which has been performed in a systematic way over a long

period of time. Rather it is something which has arisen within very recent

times.

37. System development tekes place through any or all of the following
gystem development activities:

a. [IEstablishing system goals.

b. Determining system requirements.

Ce Allocatiné gystem functions between men and machines by:
(1) Determining information requirements.
(2) Determining transfer requirenents.

(3) Determining control requirements.

(4) Establishing a maintenance and logistics philosophy.
de Equipment design and workplace layout.
e. [Establishing manning requirements.
f. Determining training requirements.
ge Training personnel.

he System test and evaluation.

/The point
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The point in the sequence at which information on human capebilities and
limitations is first required depends upon the preliminary definition of

the goals; it can affect the sté.tement of system goals or may not be required
until decisions on man - machine funoctions are necessary. Hoﬁvever, ragardless
of the point at which the information is used, it has enormous signifiocance to
the effectiveness of the final system. A so-called "fully eutometic"

gystem can fail because no notice has been paid of the human capabilities.

38. A typical session using this type of training philosophy would consist

of a crew or group being presented with a series of problems which are
similated on the orews own CRT, and for which detailed flight plans are
avaeilable. After working through the problem situations, the orew are given
a detailed record of all their interactions. They are then invitied to hold
a de-briefing session, during which they analyse their faults and attempt to
suggest remedies. The goal in sessions such as this is to develop greater
flexibillity in the orew, so that they can deal more effectively with rapid
changes in task assignment by ad;)us;;ing themselves to aljl sorts of new problem

situations.

39. Experimental data tends to indicate that there is a definite improvement
in the ability of trainees to deal with simulated problems, which, it is
assumed, will generalise out into any future problems which they may encountex
in real life situations (Cagne, 1962). Investigations into confliot
behaviour (Miller, 1959) and MacCaslin, Woodruff and Beker's work (1959) in
developing a course of training for tank gunners, drivers and loaders all

gave similar resulte.

Programmed learning

40. Progremmed learning is based upon laboratory investigations into learning
procedures by Professor B.F. Skinner of the University of Harvard, and teaching

strategies developed by Norman Crowder of the United States Air Force for the

/training of
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5 training of electronic technicians in fault diagnosis. Although programmed

e A

learning takes many forms - of which one method of presentation is a
x teaching machine - all forms have s ccmmon characteristic in that they
elicit and systematically reinforce correct, and only correct, responses.

This development in the technology of education is already having a considerable

impact upon educational and training.practices (Ofiesh, 1965; Davies, 19653

Davies, 1966; Davies, 1967; Margulies & Eigen, 1962), and about one-third

of the schools in the United Siates are meking some use of programmed material.

‘ The advantages of the method are many, but the most important sre: active

| responding by the student, small steps, immediate knowledge of results, self- '

pacing so that the students can move at their own speed and a low error rate

(Iunsdeine and Glaser, 1961).

41. A large mumber of investigations have now heen carried out into the

effectiveness of this new technique, and results have tended to show +hat

, progremmed learning can reduce training time without loss in achievement
and retention scores (Davies, 1965a and 1965b; Knight, 1964; Duncan, 1965;
Wallis et al 1966). The results of comparisons bgtween students taught by
programmed materiala and those taught by teachers vary from experiment to
experiment, and although the studies alcne tell us very little taken tcgether
a number »f trends (Williams, 1966) are discernible:

a. Human teachers seldom prove to pe moxre effective than programmed

materials. . .

b. Frequently, no difference in effectiveness is to be found.

c. More often than not the program cutshines the human teacher.

d. Even where no significant differences in terms of level of |
snbsequent performence is found, programmed instruction usually takes

less time.

e. These results hold for long term, as well as short term retention.

/These trends
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These trends are summarised in Tables 5 and 6, using 112 research studies

involving over 16,000 students.

42. Programmed materials can generally be classified into one of two types,

depending upon whether they use a linear or branching format.

In a linear

presentation there is a straight forward progression from item to item, and

only one sequence may be followed; in the branching format, the student can

be deflected from the main course into branching or remedial loops which

deal with error and then return him to the main sequence. Iinear programs

appear %o embody the features prescribed by Professor Skinner for an efficient

learning situation; the student constructs his own responses, which then take

him by small regularly reinforced steps to the desired pattern of mastery.

On tn= other hand, ‘there are scme very pcwerful arguments for usi..g branching

formats, since the student can proceed more quickly through the material and

can follow a sequence relevant to his needs and requirements.

43. The research findings, however, suggest that there is very little to

choose between the two styles (Fny, 1960) although this may not be the case

with children. As might be expected the constructed response modes of

linear programs are a better preparation for examinations using constructed

or open ended questions, whilst the multiple choice responses of branching

programs are better preparation for Ballard type examinations.

However,

other expectations are not borne out. It is by no means clear, for example,

that branching formats cater better for individual differences.

Indeed,

ability appears to correlate more highly with success in the case of branching

programs than in that of the linear form where no correlation has been found

(Fry, 1960; Davies 1966a).

44. At the present time, the main choice when it comes to using programs,

is between programmed textbooks and teaching mabhines, although the use of

computers es a presentation mode is beginning to be realised.

The machine

/is thought
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Table 5
The results of 112 studies ocomparing programmed with conventional jnstruction
\ ] PROGRANMED INSTRUCTION GROUP
B Not
Rumber of Significantly Significantly| Signifiosntly
Measures studies superior | different worse
recording
recorded these f :
measures ' j.% ‘ -
¥ ¢ i N % N %
Time taken %0 47 52 31 41 6 1
Test results 110 4 1 - 37 54 49 | 15 14 .
, Ro-test results 33 6 18 24 13 3 | 9 ~
f f L o
Table 6 ’ afler J, Hartley

The results of ‘12 studies comparing grogr@ ed with conventional instroction

"3

FROGRAMMED INSTRUCTION GROUP

Measures . No of : Not | 5
. recorded Category atudies | Significantly Signifiocantly Significantly
: superior | differemt worse ;

l'$'N I%ilnll%

!

Militaxy & ' : ' : ‘
Time Industrial 34 23 68 10 29 1 3
Teken | University 19 19,758 59 51
“"dchool kYA 13 35 23 62 1 3
| Military & - - ,
i Test _Industrial 6 .14 39 18 50 4 1
Rosult | University 5 9T R TS 0 0
Sohool 49 167733 22 45 1 e
Military & '
Re-Test | Industrial 10 2 20 § 60 2 20
Results | Univereity 4 3119 1 25.:...9 0
| Sohool - 19 1 5 l 17 \ %0 ! 1 l 5 ’

atter J. Hértloy

T TR RN ORY R e T T !‘i
s




a2

is thought to have a number of adventages over the programmed book: the

machinery oan motivate the student, it makes cheating diffioult, it foroces
the student to carry out the instruotions of the program, it can store large \
quantities of programmed material on film, and some type of limited random
access is possible. Valid experimental findings, however, demonstrate no
advantags to learning in favour of either the book or the machine,

indeed some evidence is becoming available that suggeste that students might
even favoer the book presentetion becwuse of its convenience for study

(Hudson, 1966).

Discovery training

45. Discovery is a matter of "re-arranging or trensforming evidence in such
a way that one is enebled to go beyord the evidence so assembled to additionsl
new insights" (Bruner, 1961). Such a definition incorporates Dewey's

statement that a student's experienc:s with the raw material >f what is to

be learned generate data . from which he may then proceed to discover idess
(Dewey, 1916), and Wertheimer's oconolusion that productivity in thinking a
and learning rises out of the perceptual func.ions of grouping, centering,
and re-organising (Wertheimer, 1959).

46. When these oconcepts are applied in the olassroom, the student is 1
presented with a bo' of faots or ideas in such a way as to lead him to ]
the information that has already been presented. Hopefully, the student is
chailenged 15 find out for himself by playing an active and thoughtful role

in his own learning. The student is not looked upon as a recertacle for e

set of conclusions reached by scmeone elsej rather he is an inventor or
aiscoverer who is led to meke sequential and cumulative generalisstions -

adding new breadth and depth to his knowledge.

47. There are two main reasons why this is thought to be an extremely

R

powerful way of learning: ‘

/a. It capitalises i
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a« It capitalises on the very strong reinforcing value of bringing
order, clarity and meaning to previously disorderly experiences.
Bruner (1960) has usefully pointed out the importance of establishing
'structures' of knowledge, so that the student can find meaningful

‘ relationships among comprehensive ideas, rather than to have to battle

with countless isolated and unrelated facts (Friedlander, 1965).

b. Teaching by discovery involves the student as an active paxiicipant
in his own instruction; he camnot be a discoverer and at the same time
a passive observer.
Once these are in operation, it is argued that the student will learn more
easily and successfully, and will rebtain his knowledge more completely than
he would from a system of facts and ideas imposed upoﬁ him from such an
outside éource as a book or teacher. In this way, not only can he realise

cognitive objectives, but high order objectives in the affective domain can

also be achieved.

48. In one of the basic references on discovery training (Bruner, 1961) it
is claimed that the act of discovery benefits the learner in four ways:

as The learner's ahility to learn related material is increased.

b. An interest is fostered in the material itself, rather than in

the rewards which may follow from leariing.

b

¢. An ability is develuped to approach problems in a way that is more

likely lead to a solution.

d. There is a tendency for the material learnt to be eawier to retrieve

or reconstruct.

In a leter article (Kersh, 1962), lcarning by self discovery is said to be

superior to learning with external direction by a teacher only in so far as

it increases student motivation to pursue the learning taske If the student

/is sufficiently
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is sufficiently motivated it is claimed, he will continue the learning
process autonomously beyond the final period of teaching. However,
meaningful learning which does not increase motivation, is unlikely to

improve retention or transfer to other situations.

49. Despite these very strong claims, the ressarch evidence - although
meager - is not esgpecially favourable (Goldstein, 19563 Nofék, 1958) .
Part of this may well stem from the type of measuring device that has been
used in making the comparisons; usually these emphasise the mastery of fact
hardly one of the objectives of this particular method. When more realisti
devices have been employed, there is some suggestion that students develop
supericy 3kills in solving directly related problems (Dawson, 1956).

A further study (Gggne & Brown, 1961) tends to suggest that guided discovery
is a more efficient method than learning by rule and example or discovery

alone.

50. Although not properly based upon research findings, Friedlander (1965)
makes a number of extremely pertinent remarks as 'second thoughts! about
discovery training;

a. Discoveries do not necessarily lead to productive findings and

resolutions.

be The discoverer may come to a wrong conclusion or to a confusing
outcome. Hopelessly chaotic chains of mistaken inferences and

deductions can follow from these false discoveries.

ce There is no evidence that better retention follows from discovery

training.

d. Discovery is incomplete ag a learning process; it needs

consolidation, otherwise discoveries are forgotten or underestimated.

e. Discovery may operate in differen® ways with different people,

only certain peorle may be fruitful discoverers.

/f. Discovery
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f. Discovery training may lead to non-participation by a large

proportion of the class.

g+ Students are not capable of criticising themselves and

evaluating their own discoveries.

h, The effectiveness of the method dspends very much upon the
judgment and ability of the teachers.
A final study (Corman, 1957) under lines many of these remarks. He
points cut the difficulties which are encountered in providing students
with an appropriate amount of guidence, without undermining the essential

discovery aspect of their learning.

Student Centred lLearning

51. Teachers and educators have long been critical of the practice of spoon
feeding students and packaging education. There have been numerous attempts
to breek away from the traditional %eacher dominated classroom situation, so
as 1o encourage greater student partisipation and responéibility. Many
universities and colleges, as well as the United States Air Force, are

experimenting with student centred learning procedures as a regular teaching

techni.que.

52. There is nothing new iﬁ the proposition that one way of helping.
trainees to enrich and accelerate their owh learning is through indcpendent
study; however, for a long time this has been held to be the special
percgative of the gifted student. What is new in this approach is the use
that i3 being made of infependent study as part of the teacher's regular
classroom procedure, together with ité employment with all types of student.
Independent study can be defined, within the limits of this investigation,.
as "independent work:.or reading, sometimes on ones own and sometimes in smsll
groups, but with such working taking place in the absence of the teacher and

in lieu of certain regularly scheduled class meetingge" (Baskin, 1960) «

/53. The nature

-3 «




e ——

%3. The nature of the experimentation has varied from its use in a single
course %o its employment in several oourses, from the use of individual orx
lone-wolf methods to the use of team and small group approaches, and from \
the use of independent gtudy arrangements in which students were expected
to work independently over e substantial period of time with no formal class
contact with the teacher to arrangements under which the students met in
rsgularly scheduled class sessions throughout the course - but where the
number of such weekly meetings had been reduced. In all instances the
students were expected to work independently for at least a certain portion
of their time, and in all ocases the procedures were applied to all otudents
* in the partioular course of study. (Antioch College Reports, 1963). This
student centred learning approach holds great promise ss a means of preserving |

some of the traditional values of higher education during an age of rapid )
expansion (Powell, 1964). | )

54. Table T lists some of the ways in which studeht centred methods are

thought to differ from traditional instructor centred approaches. One study

which summerises a whols group of experiments (Fund for the Advancement of

Education, 1959) states that:

e T B L TR T e i S

"Almoat without exception, the oustomary academic examinations
showed that students in the independent study experiments learned at
least as much as the students who had regular class work. Rarely were
there statistically significant differences in the performence of the
exp..imental and control groups on regular or special examinations".

The repoxt also indicates that while students at first expressed dis-
satisfaction with these methods of instruction, in that they felt that they
were 'missing something' because of the diminished contact with the teacher,

gtudent satisfactions grew as they became familiar with what was involved.

/55 o A further
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Tabls 7

A _COMPARTSON OF STUDENT-CENTRED AND LEARNER-

CENTRED APPROACHES

Student~centred

Anstructor~centred

GOALS

Determined by group.
Bohasis ypon affective and
emotional changes,

Attempts to develop: feelings of
individual responsibility amongst

group cohesiveness®

Determined by instructor.
Emphasis upon cognitive op
intellectual changes.

No attempt to develop group

cohesiveness.

ACTIVITILS

reat amount of student
participation,
Student~student interaction.
Group decides upon own activities,
Discussion of students personal
experiences encourageds
De—-emphagisof tests and grades,
Sfudents share responsibility for
evaluation,
Instructor interprets feelings
and ideas of students when it
is necessary for class Progress

Reaction reportse

Much instructor participation.
Instructor student interaction.
Instructor determines activities,
Discussion kept to course materials,
Traditional use of tests and

grades.

Instructor awoids interpretation

of feelings.

No reaction reports.
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55+ A further investigation spread over four years at Antiooh College

(Antioch Ccllege Reports, 1961) suggests that:
a« DBStudents learned equally well whether they studied under the
regular method of instruotion or under the experimental method of
independent study. No significant pattern emerged favouring one
group or the other. This heid ‘true regardless of the type of
examination used to measure achievement, and :lt‘held true for both
beginning and advanoced courses.

i
1
i
1
o
4
w1
i

b. Data on retention (two yesrs after jthe vourse had finished)
revealed no significant differences favouring cne group over the

other.

¢+ There was no evidenoe that the independent study methods needed
to be reserved for the superior or advanced student.
While s'zdents still tended to prefer the leoturs-disousasion type of

teaching, they sxressed growing acoeptance of,and satisfaction with, .
independent study as they became morc familiar with it. The study data
showed a decided shift in student attitudes at Antioch College from one

L, s

of deoided dis-satiefaoiion with independent stady in 1956 to few differences |
in the degree of satisfaotion under either method of instruction in 1960.




SECTION THREE

EXAMINATION JF THZ VARTABLES AFFECTING DIFFERENT f
TEACHING 1IETHODS

1o A study of tte effectiveness of different teaching methods would be
incomplete witkout an exemination of some of the more important variables
related to the overall learming and instructional process. These
variables can be manipulated by the teacher in such a way as to have the
most profound iﬁfluences upon the actual course of learning, and although
great imporiance is often laid upon them - indeed some like the size of
class have political significance -~ the amount of actual experimentation
within the area is very limited. Indeed, the strong feelings that 5
educators often express about the variables are, to a very large extent,

based upon sentirent rathér than upon fact.

.Teacher attitudes and characteristics . "

2. Intuitively it is often supposed that the attitude of the teacher is _ i
basic and significant to student learning. ﬁirect evidence upon this N
point is very meagre, and even trends within gesearch reports fail to suggest
that .ii might be significant. A recent sﬁmmany of summaries, as it
were, on this matte. - finally concludeds '
"Even though thove is a vast body of research on the relation b
of teacher characteristics to effe;tiveness in teaching, the reviews ;
of this research (Domas & Tiodman,. 1950; Barr, Bustice & Noes 1955)
show no consistent pelation between any characteristic, including
intelligence and teaching effectiveness" (Brim, 1958).
3. Several investigators, finding that the.more popular and better
adjusted students are the better achievers, have concluded that a good
classroom climate will ,romote excellence. Two studies, aowever,obtained
negative results, ‘One (Hawkes & Egbert, 1954) found no relationship |
betwWeen empathy and teaching success, and the other (Gage, Leavitt &
Stone, 1955) found that the teachers® understanding of the intellectual and
personal problems of their students was not significantly related with
students' ratings of their teachers. A study by Heil, Powell & Feifer

(1960) stands alone in relating achievement to aﬁy interaction between

/teaCher eecee
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teacher and student personalities. They found that the well integrated
(self—controlling) teachers were the most effective with all types of
Students, whereas the weakly integrated (fearful) teachers were ineffective

with everyone except the 'strivers!.

Style of Leadership & Supervision.

4. The style of leadership exercised by the teacher in kis classroom

can have important consequences upon the course of leamning., In any group
learning situation, the style of leadership is deteimined more by the
expectation of the members and the requirements of the situation, than by
the personal traits of the leader himszlf. To a very great extent, the
teacher-leadér is better able éo affect the classes means of achieving
objectives than its actual objectives, although the teacher will tend to
direct activities along the lines in which they themselves are skilled and
proficient and away from those areas in which they lack competency. The
greatest danger -seems to lie in the actual life of the leadership; the
longer this tends to be, then the less open andvfree is the communication
within the group. Those groups which ezperience leaders who. have had

long tenure of office are probably less efficient in solving new problems

(Mexrci, 1958).

5. Clearly leadership and supervision play z very important part in

" group performance, and many studies seem to demonstrate that the greatest
efficiency and highest morale occurred with a"democratic' leader, who
encouraged participation in decisions, gave a clear picture of the group
activities and the reasons for his requests, and took an active = but not
over-active - role in the group's activities. The laissez~faire or
passive leader who allowed complete freedom and aggumed no active role
vas normally associated with the least efficient situation. Whilst the
autocratic leader, who was very active in issuing commands, without
giving explanation, was effective in raising achievement only while the
group vas under his immediate surveillance; Morale was lowest in the
autocratic situation (Vhite & Lippit, 1960). Other studies in industry
confirm that productivity and morale are higher with a participator-

) leader ceoee
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" leader or supervisor, who assumes an active role in ths group, supports

his subordinates, delegates authority and maintains an optimal degree of
supervision (Kahn & Katz, 1954). There is similar evidence that group
orientated roles on the part of the :eacher and instructor may also lead

to improved learning.

6+ The supervision of a trainee's work always presents a number of
difficulties, particularly in the decision as to whether to use close,
detailed supervision cr general supervision. In general, close super-
vision is undegirable, except when the teacher is accepted as a‘member of
the group who is responsible for tﬁeir well being; in these circumstances,
frequent checking of the student's work in such a way as not to reduce
their freedom of action may develop high performance normé in situations
where students have considerable control over how they carry out theiwx
actual assignments. Checking, therefore, should take the forﬁ of advice
and encouragement, rather than in detailed orders and instruc?iéns, whi ch

only result in apathy‘or resentment (Patchen, 1963).

Te The style of leadership and the style of supervision also affects
the actual cohesion and operation of the glass or group. Active teacher—
leaders (who guide, persuade, direct and coerce) are characteristic o.
those groups who determine their own activities, while passive teacher-
leaders (who mediate, serve as models and co-ordinate activities) are
characteristic of those groups whose activities are imposed upon them from
outside. In small group or class work, different styles'of leadership
by the teacher can have different consequences:
a. Authoritarian leaders tend to be least effective in holding
the group‘together and in getting work done.
be Democratic leaders tend to be most effective in respect of the
durability of the group, members' satisfaction, their independence
Vis-a=~vis the teacher and their productivity on the task(White &
I;ippitt, 1960)
8. However, personality differences can blurr these generalisations,

since "authoritarian personalities prefer status-laden leadership, accept
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strohgly directive leadership and regard the authorif .. ian leader ag
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'batter! than his more demcoratic counterpart", Indesd, they will tend

to express open hostiliiy towards the leader as S8oon as he reveals any
sign of weakness. Equalitarian personalities, on the other hand, accept

authoritarian leadership only as the circumstances demani (Gibb, 1954).

9¢ A further difficulty arises when the teacher-leader must simultane=
eously satisfy two necessary but conflicting group needs:
a. The need for initiative, guidance and contribution of ideas

etc (the intellectual leader).

e —— e

b, The need for harmony, liking and mutual acceptance etc (the | f
social leader). '
| Unfortunately, few teachers are able to combine these two quelities; <chey
may begin by tzying to fulfill them, but befome long they become differ-

"entiated and any weaknesses become exposeds In one series of experiments,

the highest position on both "liking" and "ideas" was held by the same
person in 56% of the cases in the first session, btut this fell to 124 at
the second and was down to 8% by the time the fourth gession had ended

(Slater, 1955), This trend is closely related to two other modes of

expression within the group - advancing the task and keeping the members
happy. When faced with a decision, most group leaders give up advancing
the task in favour of keeping the group happy; those who tend to control

the group, lose in popularity (Bales, 1953).

Spatial relationships

10  The communication network within a class can affect the group's

performance and the memberts satisfaction in a number of ways. They can

be summarised (Leavitt, 1958) as followsse

; as One-way communicati;n is considerably faster than two=way
communication.

5. Two-way communication is more accurate than one-way communication.
G The receivers are more sure of themselves and make more correct;

Judgments on how right or wrong they are in the two-way system.
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FREQUENCY OF OCCURRENCE OF RECOGNIZED LEADERS AT THE
DIFFERENT POSlTIONS IN PATTERNS A, B, C, AND D.

Fl JURE 1
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de The sender finds himself feeling psychologically under attack

in the two-way system, because his receivers pick up his mistakes

e v e

and oversigﬁts, and let him know about them.
8 The two-way method is relatively noisy and disorderly. Withl
people interrupting the sender and one another, with the slowest
man holding up the rest and so on. (See fig 1).
fe The oné'way method appears neat and efficient to an outside
observer, but the communication is less accurate.

11.  Groups whose problems require the collation of information fwom all

members work faster when one position is highly centralised and the others

relatively peripheral, However, morale, sslf-correctiveness, and perhaps
creativity in such groups may be better whep.the communication network is
more equalitarian and when each member has more than one socurce of
information. Steinzor (1950) has found that when groups of ten were seated
in a circular pattern; then those sitting opposite each other bended to
interact more with each othe» than with those on each side of them, He
suggests that this can 59 used by placing retipent members opposite
taikative ones, while p..ple who tend to monopolise the discussion can be
placed in adjacent positions. Although there have not been many attempts
to correlate individual interaction - rates with other factors? there is
some evidence (Knutson, 1960) that the more yooal members of discussion
groups are more vatisfied withtheir progress and produce better quality

work thai those who contribute very little to the discussions.

'Size of the group and class

12, The size of group is an extremely important variable in group

purformance, and is often discussed with great passion. However,

Thomas and Fink (1963) in summarising the whole literature on this subject
conclude that in considering group performance findings as a whole, it
sppears that in both quality and quantity production tends to improve with
increases in the size of group. 1he performance of large grouss is
inevitably as good as “hat in wmall groups, and in some instances is

ducidedly better (Vide, Taylor & Faust, 1963),

/130 XYXY]
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13+ Regardless of the effectiveness of different sized g.oups, the size
of group ealeo has & number of consequences., Generally.speaking, the
larger the groups

8e The greater the demands an the t eacher, and the more he is

differentiated from the membership of the group at large.

b, The greater the group's tolerance of direction by the leader

and the more centralised the situation becomes.

os The greater the tendency for the more active members to

dominate the interaction within the groupe

d. The wore ths ordinary members become inhibited in their

partiocipation, so that the group's discussion becomes less

exploratory and adventuresome.

es The less intimate the group atmosphere, the more enonymous

the actions end generally the less satisfied the members as a

whole become,

f. Tho longer it takes to arrive at non-verifiable (judgmen?al)

decisicns,

g+ The more acoeptable the unresolved differences.

h. The more competing the subgroups becomes

i. The more formalised the rules and procedures.of the group.
Most of the research studies, seem to demonstrate a watershed for these
tendencies in group methods around the 5 to 7 marke Eeyond this point,
formality in leadership emerges rapidly, tension decreases, attitude
changes becomes lsss marked, resistence to new ideas reinforced, and group

solidarity increases (Bales et al, 1957).

14, Table 8 is representative of the type of analysis inte the inter-
actions which cocur within experimental groups of different sizes (ﬁales
& Borgatta, 1955). The tubly demonstrates that as group size inoreases,
tension release (jokes, laughs, smiles etc) and giving suggestion
(direction eto) become more marked; signs of solidarity (help, rewards and
indications of status) &3 well as the giving of,information (reptition,
clarification snd confirmation) also somewhat inorease. On the other

hand, tension (requests for help,withdrawal) shows a considerable
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TABLE 83 ﬁ

*
I-TERACTIONS VITHIN GROUES CF LIFFERENT

S1ZES

Category of | Group Size: 2 3 4 5 6 7
\ Behaviour i Sums 8 12 16 20 18 28

] Shows solidarity ' 9.2 9.1 10,3 9.7 11.2 10.5 |
! Shows tension release 1102 1104 1208 14.8 18.4 1606
. hgrees 27.2  27.0 22,3 23,1 21,6 21.3
Gives Suggestions 1403 1305 1307 1509 1844 1902
Gives Opinion 31.7 3400 3500 32.0 3201 3102
G‘ives Orientation 2503 2303 2307 2606 2401 2507
Asks for orientation ' 12,0 10.2 10,5 10.2  10.2 10.1
Asks for opinion 9.8 8.5 8.2 8.5 T4 T
Asks for suggestion 5.2 5.9 5.0 6.4 4.6 5.9
{ DDisa.gI'eeS 10,2 1506 1909 1405 1707 1604
| Shows tension ' : 12,4 8.6 10.0 9.1 6.3 6.6
Shows antagonism 1.0 3.5 5.2 3.3 3.9 3.8

1

/|

* The profile of each individual is the sum over four sessions of his raw )

scores in each session, This has then been normalised .for comparative purposes.




increase as the size of group reduces, whereas agioement (passive l
acceptance, understanding, compliénce etc), asking for opinion (evaluation,
analysis and expressions of feeling), and the giving of opinion (evaluation, \
analysis, expressions of feeling or wish) all increase as the group sizg
is reduced.

17,

15. Most of these trends appear to be the results of two main factors:
a. As group size increases, so the amount of talking time
available to each of the members is reduced.

b. As group size increames, each member of the group has to
maintain himself in a more or less adequate relationship with more
and more people. ' ;

This means that with increases in the size of the group, each member of

that group has to maintain more and more relationships with less and less

time available for him %o reinforce and cement them, (Bales & Borgatta,1955),

16, A certain amount of research has been carried out with different
sizes of small groups, (tutorials, smail discussion groups, T Groups,

- brain-storming, case studies etc) in order to investigaté their particular
properties (Mills, 1953). The results can be sumarised as follows:

i . a. Groups of Twvp, In this size group, 2 delicate balance is

r involved since there is no support within the group for either

participant should a disagreement arise., Mutual tolerance of cach
others ideas is, therefore, a main characteristic of successful
groups of two. Generally speaking, the main properties of this
type of organisation (as in a tutorial or with two students working

1 together) tends to be high tensions and emotion, & vendeney to

avoid disagreement, high exchange of information, high probability
that deadlock will be reached with consequent instability and a
high differentiation of roles = one person as an active imitator

and the other as a passive controller often with powers of veto,

be Groups of Three, This is probably the vost stable form of

group size in so far as one tends to have shifting coalitions. In

any particular role, the two most active members form the pair, I
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whilst the least active merber is relatively isolated. However,
this primary tendency - esPeciaiLy inproblem solving situations -
for segregation into one pair and one other tends to shift, so that

the pair is constantly changing.

ce 0dd_. ersus Even Groups. The evidence seems to show that there

is a greater tendency for more disagreement o occur in oven groups
(4,6,8) than in odd groups (3,5,7), owing to the formation of
equally sized sub-groups. |
The most satisfying group size would appear to be five, since this seems
to give ease of movement, within the group, whilst the 2:3 division provides
support for the minority members; At the same time, the group is large
enough for stimulation to occur becauée of the variety of its members,
and séall enough for participation and personal recognition. Increasing
maturity will permit effective utilisation of 1argér groups, but tke
tendency is still for five to be the most efficient and effective unit

(Bales & Borgatta, 1955).

57. The research findings for medium sized & ‘oups (1esson-demonstrations,
small lecture groups, etc) are more problematice Many Veachers complain of
the diffjculties of working with '*large' classes, and hopefully wish for
the day when classes can be reduced to the 'ideal® size of twenty-five,
There is, however, no experimental evidence whatsoever in favour of mediuﬁ
sized grouﬁs of twenty-five, and the only authority for this figure, which
has been handed down in successive educational textbocks, is a statement

in the fifth century Talmud,

18,  One early experiment (Edmonson & Mulder, 1924) compared the effec-
tiveness of two matched groups of university students - one a group of
45.and the other a group of 109, This pioneer study led to the conclusion
that size of class im not a significent variable in medium sized groups,
2l though students generally preferred the smaller class. Similar results
have been reporteé by Hudelson (1928)when &sing classes of 20 and 113, and
by Brown (1932). In fact, using special team pProcedures, Brown produced
slightly bett;r achievement in grouﬁs of sixty than were obtained from
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classes »f twenty-five.

19. More recent experimentation has been less favourable to large classes.
Rohrer(1957) found no significant differences, while Macomber and Siegel
(1956, 19572, 195Tb, 1960) demonstrated that whilst statistically sign-
ificant differences favoured smell classes (particularly with high ability
stu@ents), most of these differences Qere very small. Significant
differsnces favouring the smaller sized groups were only found when
changes of attitude and problem aolviné were involved. \hen retention was
measured two years after the completion of the courses, large olasses did
not prove to be significantly inferior to small classes in any of the
courses. The staff involved in the liacomber and Siegel project felt that
large classes for lectures were about equal to small lecture classes in

covering content, but inferiur to achieving objectives.

20. One may perhaps summarise all this research by saying thats
a. large lecture ciasses are not generally inferior to smaller
lecture classes, if traditional tests and examinations are used
as the criterion measure.
b. When other objedtives are measured, large lecture groups tend
to be inferior.
0. Generally speaking, both students and staff feel that teaching

in small classes is more effective.

The clash between teaching principle or knowledge.

21. A persistent difficulty which confronts any teacher - but especially
the Lecturer = is the problem of deciding ﬁhether to expound broad
principles in olass or whether to teach the detailed knowledge upon which
such principles are founded. Different teachers sclve the prcblem in
different ways, but the issue has been examined (Erskine & D'Morchoe, 1961)
in a particularly well designed experiment concerr.ed with teacﬁing science.
One class stressed principles and omitted detailQ whilst another claus was
taught bothe The principles class scored higher marks in the examinations
stesting achievement, but there was no difference between ihe two classes
on a retention test. Too much detailed information tendsl to confuse and
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dismay the weaker students, whilst over-whelming the conscienticus ones

vho v'ere determined {u master everything. Both groups end by doing them-

selves less than justice.

Teacking Aids

22, It is not the purpose of this paper to rexamine thke effectiveness of
‘audio~visua1 aids, the subject would require a far more comprehensive
treatment than can be given here. However, despite the number and vaiiety
of éeaching aids available on the commercial market, we are still living
in the steam age both from the point of view of their utilisation and
experimentation vwitk them. The yearbodk of Education, 1960 was devoted
entirely to this subject. whilst one of the best %extbooks for those who

wish to improve their skills in this area is by Wiitich & Schuller(1957).

23¢ The most common of all aids is th~ chalkboard, which despite very
clear research findings (Seymour, 1937) demonstrating the superiority of
light-colpursd surfaces still remains black. Interesting results have
been obtained with the overhead projector which has the great advantage
of flexibility (Carimell, 1965), although research findings are of a

purely anecdotal character,

24, TFilms and filmstrips havq veen the subjects of considerable research
particularly by the Americens during and at the end of the last war. In
all cases, their success has been demonstrated, but participaticn in such
other éotivities as note taking whilst watching a filum can result in a
learning loss (Ash & Carlton, 1953). The greet mass of literature dealing
with research on films can be summarised under the foiiowing principles
(Miller. 1957):

a. Students can learn from films and usually do leasn at least

as much as from a poor teacher. |

be Such learning is not confined to details, but may include

concepts and attitudes.

c. Repeating the film increases leaming,

‘ do Students XXX
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do Students can learn how to learn from films, i.e. students with i
previous experience in learning from films learn more than those
with no previous experience of iﬁstructional films, \
e. Presenting pictﬁres is more effective then presenting words as
stimuli in rote association tasks such as learning a foreign language.
f. Participation incrqases learning.
Many of these researcﬁ findings can, of course, be transferred to tele~-
vision, which has additicnal flexibility and mobility, and can bring an

immediacy and reality into the, classroom impossible with other methods.

Classroom climatg

25. Vhen people associate with one anotherlunder conditions of equality,
attitude changes are likely to occur siﬁce small groups tend to generate
shared values and shared contact. This growing homogeneity of outluok
leads to increasing satisfaction and personal ties:
"Interaction between persous leads to sentiments of
liking which express themselves in new activities, and these
in tumm mean further interaction .... The more frequently;persbns
interact with one another, the stronger their sentiments of
friendship for one another are apt to be .... The more frequently
persons interact with ome another, the more alike in some respects 7
both their activities and sentiments (i.. attitudes) become", . E
(Homans, 1950).
In most case:;9 then, small groups of people.tend to generafe interaction,
and the greater this interaction then the more ‘the members of the group
share opinions among themselves and so converse in their Judgments on the

topics under consideration. .

26,  Small groups strongly influence the behaviour of its members, by

setting and/or enforcing standards for what it considers proper behaviours,

In this regard, the more stable and cohesive the group tends to be - and
the more attached the members are to it - then the more influentizal the
group is for setting standards for behaviour. This is of particular
importance when the group has ¢ viant members; in this scri of group, the
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behaviour of deviants is more likely to change to meet the standards of
the nodal nembers than vice versa. llodal members are more numerous and
so can exert more pressure, and furthermore they tend to be more moderate
i their approach than the deviants who - by their very nature - are
eztremists. Thus modal members represent a compromiss on the issues .

involved, and in this way they hold the group together.
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. later ewperimentation. '

SECTION FOUR

R ren A

1s  Research ot teaching methods whicﬁ will contribute to an organised
body of scientific knowledge reauires that the teaching methods them~
selves are designed systeméﬁically in terms of empirically established
learnins principles. Yet the design of such methods represents a branch
of educational technology that is still very muca in its infency; most of
the attempts that hove been made ~ with the possible sole exception of

programme’ learning - have provided only the flimsiest foundation Tor any

2. The r2tional for experimentation is, however, pressing, It lies on_
several bases: it is to be found in the elucetor's and trainer's desire to
find new ways of learning and to improve the quality of the student's
ovarall educational experience, it is to be found in a general desire to
reduce the 'detail' burden of the teacher and to provide him with new ways
of carrying out his own programs of resezrch and dvelopment, Certainly
much of tpe impetus for the experimeniation that is now going on in educ~-
ation grows out of the present emphasis for the more effective and effic-

ient utilisation of ihstructional resources.,

3. Despite the general paucity of research into teaching procedures,
enough has been dene to provide positive assistance to thoée who genuinely
sesk to improve their skills as lecturers, teachers, trainers 2nd instruc-
tors. If teaching is werth doing, it is worth doing well, and there can
be lettle excuse for any lack of concern; magnificent buildings and

expensive equipment can never compensate for dreary and lifeless teaching.

4, Teachers who make decisions as to which teaching method is most
likely to help them realise particular learning outcomes in their stﬁdents,
are behaving in highly professionael manner, .The research findings might
be confusing and might lack dogmatism, but a number of guidelines are to

be discerned. These are summarised in Figure 2, where teaching methods are

plotted against.the degree of control exercised and the objectives to be
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realiseds It will be seen that attitude changes can only be brought

about in a controlled and rsalistic menner, by making use of those
teaching methods which sllow the e#wient o participate, co-operate ard to
a large extent control ‘the course of his own learning. By very definiticn
these methods cannot be teacher-~based, and by;definition these nethods are
likely to be ineffioient when judged from a criterion of information
communicated and skill acquired. On the other hand, cognitive skills are
efficiently realised by teacher-oriertated methods, in which the degree

of student participation must rscessarily be limited.

5¢ The conclusion is inescapable: the educator and teacher must exercise
a professional diagnotic judgment in the light of their axperience and

the observed circumstances. Once the complication of teaching and

learn nghas been recognised, with all its delicate balarces between freedom
and discipline, imagination and critique, fact and concept, memory and
forgetting, it hardly seems likely that any one method or formulae can

fit all mses. énly the wise intervention of a sensitive and sympathetic

teacher can hold these shifting stresses in equilibrium,

6. It seems more and more clear thet good students are going to need
good teachers more than ever before. Formerly a teacher could perform
simply as a passive agent, acquiescently dispensizg pre-packaged bundles
of skill md information that had been approved by tradition. Today that
tradition is suspeots In order to fulfill his role successtully, the
modern teacher must play an active part in deciding what to teach and how
to teach, each decision must bs adjusted to both long range objeotives
and the needs of the moment as seen from the students viewpoint. The
controlling factor at every stage must be the student, the objeotives and

the resources available to meet them.

fquadron Leader I.K., Davies
Headquarters Technical Training Ccwmand,

1 June 1966
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