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THE PEDAGOGY OF BEHAVIOUR SIMULATION

Udai Pareek

New discoveries in the fiwlﬁ ~f human learning and growth,
new advances in technology in general, and in the techniques of -
behavioural modification and behaviour change in particular, have
stimulated new experiments in pedagogical methods and approaches.
New methods and techniques have been proposed to make learning more
effective. It may be useful to havé a conc;ptual framework to look

at the various teaching-learning methods and techniques in a meahingful

waye

Pedagdgical.msthods A Conceptual, Frgmework

b

-In order to“uﬁderstand the yarious pedagogical methods;and
techniqqes it may be useful to consider same significent dimaﬁsiqns.
Three dimensions seem to be important in this‘respects the amount of
'atudent activity allowed in the metﬁoa or tachnidue,‘the amaunt of
amphasis.on'coénitiue learning, and the amount of emphasis on pro-
-viding experience to and scope for experimentation Ey the learner.
Student activity is not necessarily in conflict with teacher activity
or the central role of the_teacher. Teacher'e,iole‘may be quite central,
and)%:y be controlling and directing the activity involved in a \

ﬁedagogical method, and yet the student actiUity may be high.



$tudent activity would involve wider sbope Fdr'fhe learner to be

metive and to tazke initiative and engage in activities. Embhasi§ oni
cognitive learning signifies the concern that the particular activity
leads to the formation of certain cencepts, or their reforﬁulation

in a new pattern. Emphasis on experience and experiment on the part
of the learner indicated the concern that the lsarner undergoes some
experience out of which he learns, and the best way to have such an
experiéﬁce ig for the learnser to try scmethingvon his own (experiment).
Such experiments may be done either with cutside (usually material)

_phenomsna, or with behaviour.

A.threefdiménsional cube may be copstrudted out of these three
dimeneions, each dimension may be conceived as a continuum f;om high to
louw. However to simpli}discussion, each dimension can be dividad
into two -~ high and low. A combination of these may give us 8 di fferent
typologies. These are shown in Figure 1. The~Figure shows B different

categories or typologiss of pedagogical methods. These are briefly

discussed belou ¢

Figure 1 about here




1. Insepirational methods: These methods are primarily based on'high

activity on the part of the instructor or teacher. Giving a sermon
to the student or to any group of learners is a good example of this

methodology. In this methodology, all the three dimensions are low.

2. Expository Methodss In these methods cognitive emlphasis is very
high, while student activity and emphasis on experience is low. One

good example of expository method is the lecturs method in which the

main dehasie is on imparting cognitive information to the learners.

3, Natural Learning Methods: The main rationale of these methods

is that learning takes”place in a natural way and planningrfo:'laarning
is not hecessary. Learners are left on their oun, with free and
' udplanned‘actibity.u Thus, the emphasis on learner activity is high,

whereas it is 'low on planned experience and on cognitive inputs.

4., Individualised Methodss These methods are quite well knomn-mainiy

. through the popularity of programmed inséruction. The main characteristig
of these methods is ‘the guided search encouraged by the 1nstructof or

the teacher. These methods are low on providing experience to or
experimentation by the learner, and are high on both learner actiuiﬁy

and cognitive emphasis. In addition to programmed instruction,
self-study, computer;otiented'instructibn, case method, and prescribed
experiments in science are other examplés of.individualised learning

iﬁ which hthe main emphasis is for each learner to iearn at his

own pace.



5. Behaviour. Control Methods: In these methods the main emphasis

is on exﬁarienpe by the learners, and there is very low emphasis

on both Cognitiva inputs and'léarner activity. The various methodé

of behaviour control come under this category. There is almost

conclusive evidence that the efficient technigue of teaching social
skillé are modelling by the teacher or the facilitatar, and difféfential-
rainfnrceﬁant of behaviour (Cartledge and Miburn, 1978). Both these
emphaci®® a specially designed programme in which the learner is not
directly approached, but his behaviour is influenced either through
the bshaviour of the instructor or through management of rewardé and
punishment meticﬁlously planned. Thus, the learner is neither able to
expbrience or experiment; nor does he learn the ccghitivs basis of
change occurring, unless,. of course, such an input is'prouided for this
purpose. A good example of changs of behaviour through pure expsriencing

is hypnosis.

6. Controlled Exposure Methods: These metﬁods are high both on -

cognitiué inputs and on experience and experimentation; but learner

activity is lom; In these methods the learnsr is allowed to experience
.

without being ac;ive himself. Films, demonstrations of various kinds

to allow the learqer to experience what is being 3smqnatrated, are

gsome examples of such methods. Several methods of controlled simulaQ

tion also come under this category.



7. Encounter Msthodsg Carl Rogers had popularised the term

tencounter', although se&eral ather termé are used like T-Group,
L}Group, sensitivity training, interpersonal confrontation and so on.
in these methods the main emphasis is on'experiencing and learner
aétivity. Since the mephasis is on proﬁiding sxperience th¥ough
confrontation or throuéh encounter, and not through c09nitiﬁe under—
standing, these methods are effective for change in basic baﬁavioural
patterné and developing new ways of looking at things. HRole play also

involves some amount of sncounter.

8. Discovery Methodss These methods are high on all the three

dimensionss learner activity, experisnce and experimentation by the
leérnar, and c0gni£iue understanding. Simulatibns primarily come under
this category as also self-generated experiements in <science. The main
émphasis of méthods in this category is on problem soclying and providing
necessary frameswrk to the learner, so that wHile solving the problem
the lsarner is also able to learn the rationale and logic of what he has

done. We shall discuss this a little later.

Goodman (1971) has suggested classification of various pedagogical
.maethods in four categories, based on a combination of two dimensions -
whether the sn hasis is on eéssentialism or non-essentialism, and

whether the inFluencé exercised by the teacher is direct or indirect.



THe dimension of teacher influence comes very close to the dimensions
of student activity. Recent researches have, however, shoun that

student activity and teacher activity are not necesserily contradictory.

Blake and Moyton (1976) have praposéd a model of lookihg at the

yé:idda ggchniquqé used fon learning fromidirect experieﬁce in the

field ofbmanagemént. Theyihave suggested three dimensions (Five”
agpéC£s of each dimension), and have proposed what they call “critiqubef
for understanding these methods. The three dimensions and their
aspects proposed by them are gexperiences encouétared (ﬁarformance,
product, procedure, process, and people), strategies of eritiquing

. 1earning (inspection, simulation, participant observation and strategic

assessment), ahd management function (controlling, directing, staffing,

.organising, and planning).

What is Behaviour Simulation?

Formal learning activity, whether for children or for adultg,
ramers the léarners from the reality situation. Thers has, therefore,
been a-continuous search for ways of bridging the gap between the formal
learning attempts and the reality. Simulation is one such way; and

has been found to be exciting and useful in the fields of defance
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»reseafch and training of managers. Simulation as a methodology is not
quite new. About 1500 years back in India the game of chess was

designed and played for the first fime to simuléte the strateqic skills
employed in planning of battles and wars. Since then games have been
seen as one way of simulating some pafts of the realifiywhich cénnot
otheruise be auailabie to people who want to learn a strategy.

Simulation became popular mainly during the Second World uar, when

it was widely used mainly by American Armed Forces, and by some‘othgr
countries, in training people in sfrategic skills of aircraft manoceuvering
handling of variocus complicated equipment, and making strategic and
tactical aecisions. Since then simulation has been employed both the
study of managerial decisions and characteristics as well as for training

of various managerial skills.

Simulation has been characterised by an attempt to imitate and
create some dimensions of reality based on an understanding of inter—
relationship governing it. Elgood (1976) distinguishes between three
kinds' of simulations: (a) conventional model—based simulation in which
he includes simulation involving decision variables, puzzles, in~
basket exércise,imeasures, enquiry studies including cases, and
encounter games in which future is simulated and predictive model is
uged, (b) computer—controlled games, roles‘playing.exercises and

behavioural games (the main characteristic of thesse simulatians being

the gaming part), and (c) practigal simulations.



~ Lovelack distiggnlisbes _between three types of simulations,
-basédaon the scope of simulation in business and industrys functional
‘gimulation (simulating only one function or two or three fuhctions),
:dompany»simulation (simulating most functions, but simulationibeing
confined only to internal opergtions), and business or managsment
simulation (simulation of competing and interacting companies). He

also distinguishes between interactive and non—interactive simulations.

Twelker (1971) makes a distinction between media-ascendant and
iﬁtérparsonal—ascendant simulations for learning. The former are
characterised by the use of mechanical devices and media, while the
latter primarily simulate human interaction. Although the two need not be
exclusive of each other (some simulations of human intergction can be
done by the_usa of computers or media éleo), the distinction has some

value.

What TQelker (1971) calls interpersonaléascendant simulations
can be called behaviour simulaﬁions. They‘eimulate the processes aof
human behaviour, and interpsrsonal interaction is an important part
of such simulations. Behaviour simulations are primarily focussed on
the proceés, and learhing ‘of and about the process. Process is
cdncerned Qith why and how of behav@our. for example, a bshaviour
simulétion would focus on how decisions are made, and with what

consequences, rather tham on the decisions made.



Amongst behaviour simulations distinction can be madé between
exercises and games. Games have set rules, predictible result, hidden
design to highlight or demonstrate a behavioural procéss, and they
produce dfamatic effect. The games arec quite effective in their _
purﬁoaé, but they cannot be played again and again. On the other hand,
exercises simulate a process, with enough”scope for improvisation,
adaptation, and redesigning according to the situational_needs. Some
authors use the term "stfuatured gxercises' to denote all kindB-oF

simulations (see Pfeiffer and Jones series).

'Behaviour simulations for training and eduéation were stimulated
by two main dévelopmentsi; the results of simulation in social science
ressarch, and by increasing emphasis on and seafch for ways of helping
individuals to experience psychological real;ty. Research on a non-
zero-sum game, Prisoner's Dilemma, stimulated a lot of interest in
this game in psychology (thpaport and Chammah, 1965), and two very
useful béhaviour simulation games on trust, competition and colla=-
boration were developed; Prisoner's “Dilemma (Glass, 19773
Pfeiffer ana'Jones, Handbook Volume 3, p.52) and Win As Much As
You Can‘(PFeifFer and Jonés,vHandbnok, Volume 2, p.62). Frederiksen's
research with in~basket exercises ( ) has stimulated several in=

basket simulations both for assessment and training. Many such

examples can bg cited.
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Relevant Concepts of learning

Every pedagogical device uses some principles and concepts of
learning even if these are not made explicit. With changes in technology
and evolution of human society resulting in different norms and expect—~
ations, the concepts of learning also change.. Some recent work in the
field of learning has necessitatsed sesarch of new ways of organising
teaching-learning activities. Simulations in general, and behavibur

simulations in particular, seem to respond to these new emerging needs.

Graham and Grey ( 1969, Introduction) haue‘mentioned six laws of
learning underlying learning theories of 1940s. These are § the law
of continguity, thé law of effect, the law of intensity, the law of -«
organization, the law of facilitation and interference, and the law of
exercise, They have suggested the necessary cha;ges and modifications
in these laws as a result of recent approaches to learning. Essentially
there seems to be some shifts in thé emphases béing given in lsapnings
(a) from static or ﬁéchanical understanding of learning process to a.
more dynamic interpretation of learning, {b) from the coﬁcept of
leérning as a receptive procéss to that of taking learning as the

process of discovery in which the learner is active, (c) €£rom

task=orientation to process-orientation or insight=orientation, and
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(d) from standard approach to differentiated and individualised
approach. 1In the past the focus of learning was acquiring of
knowledge. Tﬁis was regarded as a given task to be accomplished.

The new emphasis of learning is on how to learn, and understanding
the concepts rather than only acquiring them as items of knowledge.
The shift from the standard procedure or csearch for the standard way
of maxihising learning to differentiated and indiuidualised approach
to learning emphasises learning as a process ofthelping people to
make choiee. It is in this senss a liberating process rather than a

conditioning process.

Greenbalt and Duke (1975) have stressed the importance of two
types of communicstion human learning needs in contemporary society,
viz. the need for modes of learning large quantities of information,
and the nesd for modses of developing general comprshensions of some
domains rather than detailed information about them. Both of these
indicate the importance of "systems" awareness. They have, therefore,
emphasisaed the need of using holistic insights in communication and

learning.

New developments in the field of learning have primarily been
contributed by Rogers (1963) by emphasising the importance of

nurturing self-direction and fulfilment, Bruner (1966) by stressing



12

the importance of autonomy and self-reuard and discoyery as the main

way of learning, and Freire (1970) by his emphasis on conscientization

as the main goal of education. The shift in emphasis can‘be seen from
copiné behaviour to expressive behaviour (using the terminology of Briner )
lor from prescriptive behaviour to liberating behaviour (using the
te:minology of Freire) or from direct influence to indirect influence,

ueing the concept developed by Flanders (1970).

‘The relevant concept of learning for behaviour simulation relate
to process of learning and managing the process more effectively.
Pareek (1977) has listed the following 15 different conditions to make
léarning effective. For this purposs, learning has been defined as
"the process of acquiring, assimilating, and internalising cognitive,
motor or behavioural inputs for their effective and varied use when
required, and leading to enhanced capability of further self-monitored

learning" (Parsek, 1877).

1. Authentic and open system of training institution or the
place of learning :

2. Non-threatening climate

3. Challenging learning tasks

4, Collaborative arrangements for mutual support of learners

5. QOrganisation of graduated-experiengeé of challenéing successes
6. Mechanisms for supportive and quick feedback

7. Opportunities to practice skills learned
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8. Opportunities to apply learning

9. Opportunities for and encouragement to self-learning
10. Upportunitiés for and support to experimentation

11. Emphasis on learning through discovery

12. Indirect and liberating influence by trainer/ teacher
: through:minimum guidance

13, Trainer's/teacher's humanrvalues and faith in man

14. Trainer's/teacher's high expectations from learners,
and opennese to examine own needs

15. Trainer/teacher competence

Behaviour Simulation as a Pedagogical Device

Although simulations have béen widely used as pédagogical device
in the military, indust;y and recently in education, the use of |
behaviour gimulation is very new. In education and other fields role
playiﬂg nhas been used for lang for training in édubation. However,
bshaviour simulation in games and exercises has not been much used.
These have recently been used as training devices in management
education. Their pedagogical potential is quite high. In this
section we review some relevant aspects of behaviour simulation as

a pedagogical sdevice.
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Types of Behaviour Simulations

Behavioural simulations can be divided into various categories
according to several bases. We can distinguish the various simulations

on the basis of the following four different groups.

1. Players Involveds The simulation may require an individual to

play the game alone, or may involve twa players, or several persons
playing in a single team, or it may involve inter—team activity, or
there may be an activity in which quite a large group is.inuolued as
a total organisation. We may thus have five kinds of simulation

exercises or games according to the players involved.

2. Variables involved: Simulation exercises can also be divided
on the basis of the number of variables used. In an exercise only a
single variable may be used, or several variables may be used so that

it becomes a complex exercise.

3. Orientation of the Simulation: Simulations can be divided into

two categnries, some being problenho:iented and others being experience-
_orinated. Prgblenroriented simulations are primarily task simulations;
Soma»tasks may be provided and simulation may be prepared to help the
-learner to understand how that task is done. In an experience—
oriented simulation the main emphasis is on process, simulating various
kinds of processes, Some of the processes which have been simuléted

in games are. competition or cooperation, trust, encounter, decision

~.making, resource utilization etc,
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4. Purposes oF’SimUlations Simulation exercises can also be classified

acecording to the purpose for which an exercise is designed and used.
There may be four différent puUrposes. (a) A simulation exercise

ﬁay be designed and used primarily to demonstrate some process or soﬁe
aspect of learning. (b) It ma? be used primarily for providing
csgnitive learning about certain processes. (c¢) Simulation exercises '
may be used to develop insighf into the behaviour, or to change
orieﬁtation or attitudes of the players. Usually such simulation
exercises provide a shock to the learnefs tno jolt them into realising
what kind of behaviour they show. Such simulation is usad to create
cbghitive diaéonancs as the main basis of learning and change. (d)
Simulatioﬁ may bs used ta give b;actice in certain skills. Very goad

examples of such simulations are given in Miles (1959).

Elements in Behaviour Simulation

Bshaviour simulations involve sevsral dimensions. The following
are the main elsments in the various exercises and games designed and

used.

1. Dbjectivess It is necessary that the designer of the simulation
‘and one who uses simulation with a group is clear about what the main

abjective of the simulation is. This objective may be in terms of the
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purpose of simulation : whether it is to demonstrate certain ideas,
or provide cognitive learning, or give insight into behaviour, or

. provide opportunity for the learner to practise skill etc. The
object;ve'may also be stated in tefms of the speéific outcomes which

are expected from the simulation exercise.

2. Cognitive fFrameworks: A simulation exsrcise should be based on

a cleaf understanding.of the cognitive linkages between various elements
 inuolued. Every simulation exercise has an underlying cognitive model.
Simulation may not be effective and successful unless the cognitive
framework is clear. The cognitive framework provides the designef

of the simulation enough opportunities to simulate the various dimensions
effectively. Bloﬁm (1976) summarising researches on learning shows the
.importance of student attention to academic activities, those which they

" perceive ae resulting in cognitive learning.

3. Variables Simulateds A simulation exercise simulates either the

thought process, or a behaviour process, or some élsments in group work.
The designer as well as the user of the simulation exercises should
be quite clear about the variables which are involved and which are

being simulated.
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4, Roless All behaviour simulation exercises and gamsa involve scme
roles which the learners or-the participants take and play during the
simulaticn exercise. These roles are designed according to the purposse

and the nature of simulation.

5. Intsractions All behaviour simulations involve interaction usually

amongst people, or if the exercise is being played by an individual

alone, then between him and the simulated roles.

6. Rules for Behaviour and Interactions Simulation exercises pre~

detérmina what rules will apply to the behaviour and intaraction
amongst the various roles and participants involved. It is detscmined
in advance that certain things may be permitted and certain other
thinge may not be permitted. This is done to make simulation esffective.
Such control of certain variables is necessary fbr directing and

chanpelising simulation into a specific way.

How to Use Behavigur Simulation

Severa; elements are inwolved in the use of simulation games
and exercises. To make these exercises effective for purposes of
learning of various kinds it is necessary that dﬁe attention is paid

to several aspects. The following suggestions are made in this regard,
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facilitators Facilitator plays the crucial role in behaviour
ptimulation. The facilitator plays sevéral rales and guides simulation
according to its purpose. . He is 2 resource of expertise on a
particular topic which is involved in simulation. He also plays the
role of theory building, in the sense af evolving a cognitive model
but of the experiencs which psople have by relating various elsments
which emerge out of the experience into a meaningful cognitive under—
standing. This would mean that the facilitator intsgrates experience and
datz generatec by experience uith the cognitive elements involveﬁ. The
opgnitiue eleménis do not hang looss, separated from each other. On
éame ocecasions, the experiential data may not necessarily fit intoc the
cognitive framework mhich the facilitatur has prspared, and'is reaay
to use at the end of the exercise after the deta are generated and
discussed in thebgraup. Cn such Dccasions the ingenuity of the
facilitator in weaving the data into a cognitive frameswork shawing
the verious inter linkages is crucial. The author's experience is
that suéh gocasions provide the most thrilling moments for insightful
understanding and creative’ theory building sbout the experience genetated.
‘The facilitator as a theory builder should be well read in various 1
theories, as well as should be creative so that he 1is prepé:ed for

frethinking and his current knowledge does not necessarily freeze him
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into inactivity if the data genefated is guite different from the
sxpected data. The third role of the facilitator 1s that of process
facilitsting. This role is an importent role in meking simulation
effective for bshaviour change. The facilitator uses simulation to
telp the learners become aware of certain behavioural processes, and
thereby facilitates behevidural change. - The fourth role is the
managing and administering role, making necessary arrengements and
sceing that simulation exercise is conducted according to the plan.
The role of the teacher/facilitator is very impoertant in organising
isarning éctiuitiés. In the area of learning of basic skills in reading
and arithmetic Rosenshine (1978) has found academic engaged time as
the most important factor in learning. This sesm to be true in octher

areas also.

2. Participants of learnerss Although the simulation exercises or

gahes aré constructed with predetermined rules, and several variables
are determined and controlled in advance, the participants or learners
should have snough freédcm to respond Lo situations in their own way
and learn by their exparienge. wittout such freedom the simulation
may merely result in gaﬁe or exercise which may not lead to

experimentation of behaviour on the part of the participants.
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3. Insight learnings It is necessary that behavicur simulation

7 ingight

produces/in learners. This is possible when the learner is involved
in the simulation through his behavicur, iz zble to see the conse--
gusnces of his behaviour and the results obtained. As already

stated earlier, one of the roles of the facilitator is to process

the data of behayiour generated in the simulation so that the learners

“are‘ables to ssee the relationship betwesn what they did andg their con-

sequences in terms of simulation.

4. Cognitive learnings Behavinur simulation should also result in

cognitive learning. If simulaticns are used merely to provide ex—
perience, and necessary insight to participants without tying the
prerience in a cognitiQe f ramewnrtk wnich explains .what ﬁﬁe partici-
pants‘ekperiEﬁCEd,“they may rehaih ogly exercisés of'pehauinur
modification. Some facilitatars da this by providing simulation
experience t3 the participants and then leaving the participanfs ta
draw théi: own conclusions. Ia the opinion of the author, houwever,
the purpose nf behavinur simulation is not fulfilled unless‘the

- cognitive framework emerges anc the facilitator concludes by ~
summarising the cagnitive framework. He may certainly nqt give the
cq{)itiue framework himself, and may elicit the necessary lesrning from

the participants by asking appropriate questions. But his responsibility
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to derive cognitive learning and to help the participants seée
cognitive connections amongst variuus elements of experience in

simulation cannot be neglected.

5. Flexibilitys Beohavicur simulation should not become a routine

exercise or a ritual. In many cases the exercises or games may be
followed by the facilitator without exercising his ouwn judgement and
creativity. Rs already discussed, the facilitator needs to exércise
his own qreativity. He may innovete the rules according to the
changes occurring in the group. He should also feel free to drop
same part of the simulation as the exercise develops and if he fesls
that thig may be reguired. However, it should be made clear that only
a facilitator who has had encugh experience with such simulation
exercises and who has develcoped enough salf-con}idence and insight
in his own behaviour may feel free to do sq§ anc then freedom mezy be
creative. If, on the other hand, the facilitator uses his freedom
only to escape out of the difficult situstion developing in the
simulation, he is misusing his freedom. The distinction should,
therefore, be made between flexibility as a convinient way'of
getting out of some difficultiss, and creative flexibility which
enhances the value of simulation and adapts it to the need of the

situations.
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6. De-briefings One of the 6ﬁiticisms againét some simulation‘

games and.exeréises is thét exercises are designed without the
kncvisdge of tha participants as to what processes they are being
exposed. An cthical questinn is raised ebout the propriety of

daing sametﬁing with a group about thch the group is not aware. If

an exerciss is used as a diabolical measurs ta producs changerin

psaple, and psoﬁia do not kfiow about it, this becomeés unethical. 'Une
important dimension, thérefora, of bshaviour simulation is sharing

tﬁe ratiopale and the purpose of éiqulation after the simulation ie
_Oyere /This may especially be neéessary in exercises in which conflicts,
cumpetiﬁion, trust otc. are simUlated;.and imterpersonal trust or

lack of trust, cooperation or conflict are generated as part of
simulation. The participants should be dbbrie%ed about the entire
"exercise after data hava been collected t5raugh quqstions and interviews
witﬁ thqse whé participated. Debriefing-bacumes a necessary part

of simulation in which attitudes, valuas, behaviour etc. are involved.

Designing Behaviour Simulation

Several steps will bs involvecd in the designing of
:bahaviour simulation. Thosewho have mnfked with simulation far
purposes of educatisn and training have defined ways of designing
rsimulaﬁion. Twelker (n.d.) has given 13 sgecific.sféps in designing

“;instructional simulation systems as follouwsg
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2.
3.

41

6.

T

8.

9.

10,
11.
12,

13.

23

Cefine -instructiaonal problems

Describe the cperational educational system

Relate the operational system to the problem

Specify objectives in behavioural terms
Generate criterion measures
Determine appropriateness of simulation

Determine type of simulation regquired

‘Develop specifications of simulation experience

Develop simulation system prototyps
Try out simulation system prototype
Madify the. simulatinn system prototype
Conduct field trial |

Make further modification to the system on the basis

of ths field trial.

Walfort (1971) mentions four major phases of the building

process of geographical simulation, and these may apply to other

simulations alsu. They are as fallows 2 (1) Identification of the

concept or process which it is desired to simulate, (2) Cohsidarati;ns

about the ‘general nature of the simdlation — should it have rulses

or be unstfuctured, should it be a practical kit or theoretical

exercise controlled by the teacher etc.? (3) Construction of the

rules»andxframeuork af the game. Participants should be identified,
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their ultimatg objective specified, and the methods on interaction
in each round of ﬁlay worked out. (4) Comparisun of the Pinished
simuiatio& with the réality which is dssired.fa simulate. Bgt

if tﬁis is not saﬁisfactmry the simulation should be redesigned or

acrapped.

Duke {1974) has discussed in oetail the process of designing
a game in four phasss 1 initiatibn, design, construction, and usse.
The process is discussed as a geetaltt anc a 'wheel! model has been
auggested_to indicaterthe cireular nature nf the process, and the

importance of various sub-parts.

- Pedagogical Value of Simulation

Behaviour simulations have similar advantages as other types
aof simulation. One main advantage of such simulations is that they
mzke it bcasibla to control some aspects of human behauiéur; to bé
able to focus on and deal with_séme others. Simulations'take the
behaviour out of its natural setting and recreate it in &n artiﬁiciaL
way. They also exaggerate and dragmatise some aspects of behaviour,

~

Soth these characteristics may ba cited againet behaviour aimulatidns.
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But'ihese;'in fact, are their advantages. Study of a phenomenon

can be facilitated by bringing in into a bolc relief. Phenomena are
depined on a much larger scale than their natural states. Uhile
behaviour simulations in a restricted view are far away from réality,-
they bring the participants much cloéer to psychological reality Ey
blearing the way for them to experience what they are prevented to
éxperience (end kept éway from experiencing) by the overwhelming
reality in every day life. After they_haye been helpéd to see a
part of the reélity in bolder relief, their ability to perceive and

~ experience it in every day life is enhanced.

* Several studies have been reported-aﬁ the pedagogical
ﬁalué of simulatién. The most rigorou; studies have been reQDrtéd
from the wuee of simulation in the military ;iﬁuatiog. Such studies
have been summarised by Carroll (1978) ahd_by Twelker (1971). These
studies show that simulation haé been found useful in the military
in providing traiﬁihg of varinus kinds. This includes also transfer
of tréining from simulation to real life situation. The advantages
include 10@ cost traini;g, bomparative safety etc. simulation has
been increasingly used and faound valuable in various such settings.

All these studies have been primarily made on what Twelker (1971)

calls media=-ascendant simulation. Reviewing various studies,
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Tweiker (1971) points out the following learning ouicamee of media
ascendant simulations s (a) cognitive outcomes (principles and
ralationships, decision—makiné,skills, identification of important

.cues and symbols, procedural segquence, skilled perceptualquto: acts),
and (b) affective outcomes (involvement, emotion, and attitudes

towards sslf, others and country). He mentions the following aduaﬁtages
of msdia—ascendént simulations s reproduceability, plénnad variation,
realism, integration of psychomotor and perceptual learning, learﬁer .
-cohpetence, traditional teacher control auer'studants, cost of training,
safety of personnel, effectiveness of learning, availability of fare
eu;ﬁte,.easa of experimenting with'newlprOCedure, measuremant‘bf
feadinesg, auailabiiity éf operational:equipment; damage to the

operational situation.

A recent report from én'airlines comhany based on the survey
during 1976 has inaicated that the use of a simdlaﬁor,saved more;tﬁan
6,830 flight hours, and saved more than 115 million géllén 0F~jet fuel
only during one year (gnon,:1977). All these advantages and‘achisve--;
ments of simulation are primarily of those simulations in which.costly

equipment was used.
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‘Alleﬁ (1971) hae.raported findings from non-simulation games
he has used with students to show that continued use of non-simulation
éamee by students resulted in an average ineresase in non-language IQ
scores on the California Test of Mental‘matd:iﬁy dufing a three-wesk
iAterual, and the gain was 20.9 points. This was in comparisén to the
gain of the control group durihg the same périod'pf 2.1 points. Thus,

there was clear evidsnce that the use of non-simulation gsmes increased

the level of 1IQ in the students who played this game.

Cherryholmes (1966) summarised the effectiveness Of stimulations
and iﬂdicéted that the pedagogical advantage of game‘like activities
is that they seem to promote the discussion of quite predictive type.
Boocock (1968) in Johns Hopkins University has been reported by Goodman
(1973}'38 finding that more realistic attitudes towards politics
developed in the high school students who participated in .an election
campaign game. Frederiksen (1962) found in-basket exercises quite
effective\in-improving adninistrative performance of the pérticipants.
" Goodman (1973) guotes the results of the study by Cohen published in
1970 by the Johns Hopkins University éhowing that a group of uniﬂferééted-‘
unmotiuafed ﬁruants ué;a motivated to attend school by pléying

"consumer game®.
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The most relevant findings For‘behévioﬁr gimulation may be
from simulations and games used in management aﬁd business training
and those used with teacher educatioﬁ.' Schriesheim and Yaney (1975)
reported no difference when rigorous reseafch was done by cantrolliﬁg
the motivation gain, for gimulation as compared with othsr methods
in business education. Schriesheim and Schriesheim (1974) analysed
about 100 books and articles out of a total 400 published an the
use of simﬁlation in business, and they made a detailed content analysis
of 25 of these‘books and articles to find out if simulation reporfed
to have producsed positive resulfs or negative results or nqn-positive
results. Tﬁere is a large support that simulation Fauourably influenced
decision making skills. Planning”and forcasting-skilia’were‘much moré.
increased:compared to other skills. Regarding some other skillq'the
‘litérature-doas not seem to indicate very clearly that simulatians have
more advantages than other methods. |

1

The advantages of simulation for teacher education have been
very well summarised by Cruickshank (1971), REViewing'various
studies made on the use ¢f simulation in teacher education,

Cruickshank summarises the following main advantages of simulations
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(1) simulation establishes the éettiﬁg'wherein theory and practice

can be joined. (2) Simulations Forcé students to take action and
»bear'rasulted conaequéndes. Cruickshank quotes Carl Rogers that the
‘atudants;Find it necessa£y 16 simulation to make a personal decision
~based on the information available and bear the responsibility for

the consequence of the decision and the action ‘takan. (3) simulations
are relétiuely safe. (4) Simulations are psychologically!encouraging.
(55 Simulationg promote control. (6) Simulations broaden the training
Horizon. (7) Simulations are relevant. (8) Simulations enable the |
student to be himself. (9) Simulations seem to work. In this regardv
the rigorous_findings based‘on highly contrclied and sophisticated
design of a study by Cruickshank and Broadbent,indicate‘that "gimulation

¢

training when tested under the most stringent conditions was an un-
qualified success as a teaching device that motivates and involves
studénts-and that, although simulation was only partially successful in

changing the student teacher behaviour, it was étleast as effective as

an equal amount of student teaching."

Krause (1970) has meported that the teachers of an experiméntal
group who used the behaviour simulétion shpmed signi%icantly grqater
understandiﬁg af the child's hiddeﬁ goal or-motiuétion for behaviour.
‘No difference Qas, however, found betwsen the experimentalvand
contral groups in their ability to.disctiminate the more suitable or

verbal response,
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A reviaunof 29 studies on effactivensss of education simulation
for changing attitudes (Heitzmann, 1976) has;cdncluded.that the
majority of the research findings indicéte that the simulation games
have proved successful in producing posi£ive attitudes towards as
issue the game has simuléted, iﬁ_impching participants' attitude
tdwards lesarning and the school system in‘genéral, and in influsneing

\

students! attiﬁude about their own effectiveness in their environment.
Garvey (1971) has extensively reviewed the reports of the

advantages and usss of s;mulatiﬁn, and based on sucﬁ an extensive

‘review, he concludes that although there is nﬁ‘clear proof based on

soﬁhisticated research designs that simulation is more effectiye as

a metﬁod fOr)cognitive learning, simulations haue.been found to have

several advantages by those“who have used them.. These include the

‘followings

1« Motivating studentss: Enough svidence has been collectsd by
those who have used simulatinn that such methocs create higher

motivation amongst students.

2. Affecting student attitudes Again reports by several investigators
and experience of those who have used simulation indicate that the

student attitudes are'infithced at least in three areas. In the first
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place tﬁe‘stgdsnts‘ view of their dun'abilitiee chanéé,_ahd they Eegih
to recégnisé'and”realise their own poﬁential. In the second place,
studsnfa"attitUde towards gahaa and simulated gituation cHange.

‘And thirdly, their attitudéa change in terms of their expressing more °

realism after simulation experience.

3. Facilitdtiﬁg the acquisition and retention of knowledges: In

this regard although sﬁme impressions of those who have'used'éihulaﬁion
have ihpicéted that tha.participants in simulation exercises receive
cbpsiderabls reinforcement because of thé intenéity of'apﬁlicatioh

and dbncantratibn, there ie ho clear evidence thgt simulation is é‘
decisively bettet;mééhod for acquisition and.retGAtiun of-knowleage?-
Garvéy:has‘reviewad two experiments with some empirical evidence
indicéting'that simulation was faunc to be;mbr; effective_ih the

‘learning of what is variously termed‘principies or concepts.

4. Developing social skillss Simulations seem to be most effective

in this_regérd.

5. Providing laboratory experiences 'Simulations have been

reported to be very effective in this regard also.
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B8ased on the extensive survey of yarious researches Garvay
concludss that although there is no svidence from well done experimsntal
research about the superiority of simulation as a méthoﬂ in acquiring
and retaining knowledge "there is no room for doubt that simulation .

possesses some solid adventages for use :in educatizan'.

-Gouﬁman {1973) emphasised thé importance of enjoyment in
learning. ™"for decades ed&catnrs have definite apprdéph tn learning
that recoénisas the consummatory side of prublem sclving, the sense
of éatisfaction that is 'consumed' at the moment of doing, quite apart
from the residual, instrumental benefité'which may accrue for having
éoived the p:oblem.( The sensg of closure that is possible in.a
Fgrmél learning activity §uch as é gane may.bé of great velue in.
bringing a student to an appreciation of joys gf learﬁing in its own
right... Lest‘these 'joys of learning’ be'msrely'the satisfactipn
of daminating another person, researchers have the additianal obligation
to seérch'fpr harmful side sffects for 1b£esponsible competi tion, "

Gaadman»qubting Cherryholme (1966) sugéests‘that an -
alternative may be to foch an learning by designing games than on
iaarning by playing games alons. He also comments on the ssérch for

the advantages af such games. "But the appropriate research postures
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seems to be to determine qhen formalisation of learning hélps-and when
it'ﬁihﬂers learning, not a posture calculated té demonstrate the uﬁerall
a&pariorit9 éf one or the othe;." This is en impoftant aspect to keab
in mind while searcﬁing the adﬁantages and valuss of simulation.
Simulations have their owa role to play and should not be cbnsidsfed'

as supplanting any dtﬁer ﬁedegogical methods. They should certainly

supplement other methods and improve the quality of learninge.

| Wolfs (1976) has reviemed.the verious reports and studies on
effectiveness of simulations Foi teaching business policies; His findings
are relesvant for behaviour simulation, indicating their.uaefulness
for specific aréas.._ﬂé cdﬁclqdes "Baéed on the’eviden@e, simulations
as busihesa pdlicy teacﬁing:aiﬁs_or-ény;ronments appear to be effective
deuicoa for iﬁducing an understanding ofbthé ﬁéed for basic strategies,
goal—satting, and the behavioural problems involved in orgaﬁizational
decieidn making. The use of simulétians‘does not.appear to‘encouragel.
é‘délibgfata énd‘objectively analytical'abproach to strategy making"
‘and organizational>étructuring‘nor does it lead to the generatioﬁ of

systematic control or management information system."
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He indicates that simulations are useful for some aspects ang
not for some others. Several authurs have sugéasted the use Prdgigmmad
Instruction (PT) model (Gresnlaw and Wymen, 1973 and Wolfe, 1976)
for svaluation of pedagogicél value of simulations. This mo del originally
suggested by Campbell (1971) requires an initial speﬁificatiun of tﬁej
desired aéademic nutcomés:or terminal bshavioursj the de~composition of
ths:legrping tasks into structural components; and an assemblagé of .
teaching tools énd»methods‘capable of eliciting the outcomes énd behaviours

- specified.

Resourcs Mate:ial

'SimUIation is being inc:easihgly used in several areas of
éduaat}on. VSOMB handbooks proviﬁé'in?ofﬁatiunlabout simulation gamses
and exercises. Graham and Gréy (1969) heve provided a classified list
of important business games (50 general p;rpose, 50 special purposae
éhq functional, and 52 industry games) available in USA. They give
detailedjihformatidn about sach game (description, training purpﬂsé;
decisibhs made by the:participants how game is administered, sources .
of inforhatiﬁn) as well asba list of Organisatinns where'tﬁese are
available. Elgood (1976)_simi;arly gives some details about 86‘
simulation mate;ial available in Britain. Détails abéut the matefial

are also given along with a list of resource organisations.

Twelker (1970) has listed some games and other simulation materials,
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The sacond énbyclopaédia of resesrch on teaching has included
review of simulations in addéétio? (Goodman, 1973). The most déafﬁi”
book for edusatinn is_tﬁa=pne edited by Tansey (1971). Séﬁérallchaﬁieis"

in thét book reuiéw the use of éimﬁléfioﬁ in sducatiun ang pébuidavfﬁé'
nacessary iﬁfarmation abdut availsble simulaticne if ﬁeachiné,érithmdéic
(athertan, 1971),-gaograﬁhy“(walfﬁfd, 1971)§;intérﬁational reléfions
(Shnke:; 19#1)'andffeachergedﬁcation {Cruickshank, 1971). . Tanssy and:
f.Deriék {jéﬁé)'discuss the use uf simulation in aducation. . Zuckerman
'éﬁd Horn (1970) have edited a resource book on games that can be‘uéed’;
in education and training. Boapock and‘Schild (1968) ﬁaua'also provided
mategﬂal for sucﬁlgamgs;_'uuatzkbw (1952);énd Youngers anq thn‘(1969) N
pfovida materials on various aspécfs;in_Sucggl science. Bift (19?5)
provides information on'éimu;atiqnelfor_téa&hing‘h@spory.' Guetzkou,
Ei.éi (1963) haué given cdetails of varinus éimulatinns oé intsrnational

relations. Alger (1963)_has reviewed this for undergraduate teaching.

:_some recent, materials giué ugeful infarmation about the_dsé\of
simu;afiﬁh ihlgarioué aréaﬁ. Maatsch 35 32.(19+6) heve reviewsd 224
publigationé in simﬁiation with implicqtions for medical education.
Wesaver (iQTEj gives information abcut simulation material which can
be used for library personaél to learn skills in ﬁegotiatinn,

decision making, budgeting énd programme planning. Stéinuachs {1977)



36

gives some details about simulation materizl on u;ban snviroﬁmenf-and
sgqiél;ﬁrbbiém. Simuiationsrhave been uéad fop ﬁaaching ngUp'mgmbeéship
roles to teschers (andeseon 1977), for training in benks (Ath and S_cojtt,‘
"19&6},'dairy manégament {Babb, 1953) and-guﬁlic-rélations (5iman, 1973).
simulation material ﬁave been deueioped fsr'proFeésiQnal educatidn ta
-give secundary and post—secondary teache;s skills inxusing simulation

v gechnique in teaching at Ohio State University (Anon, 4377). Simulation -

of administrative performande (Frederiksen, 1962) has stimulated various

vx other studies.

Recent interest in behaviour simulation nas_stimul;tad'publication
nf,g;mes andraxepgiéap. Pféif?érrand~anes>haue started-ragula?
publicatiaﬁ-ofjhéndboéka af éxéréiéeé anﬁfgames. Sa f;r, six_vsluﬁea
_have;beéﬁ hublished. Sihée'197é ﬁhey ﬁaue béen publishing annual L
" yolumes cantaining_seueral gamaé anc axercises as well as cnnceptuai
_ ﬁé#g;ial which are relevant to behauicur simulatiom. Tbey_ﬁail these
:thhﬁﬁursd ;xeréiaeé For group experience and human'relatinné-training._
Nylan,r¥&tch§il and sﬁout (1967} have éivah séveral exercises and
concepﬁual méterial wh;;h héue been widely.useﬁ._ éimulation ekarcises,

which have become popular ancd have been widely used are in areas nf

intsrpersonal cooperation (broken square, Pfeiffer and ane.'v:1, p.25},
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interpgrsohal com@uhication (Hollow SQUafB; Pfeiffer and JOnes,

Ve2, p.32), léadership (Hampshire Inbaéket,~PfeiFFe£ and Jone,

Ve®s podi1), gréup problem solying end decisivn making (Lost at Sea,
Pfoiffer and :brnes, Annual 1975, p.28, Wilderness Survival, Pfeiffer
- and Jones, Annual 1976, p. 193 consensus Seeking, Pféiffer énd Jones,
V.4, Pe51), competitioﬁ-colleboration (win As Much As You Can,
:Pfeiffer and:anes,FU.Z, p.62 aﬁdvprisoner's Dilemma, Pfeiffer and

Jones; Ve3, p.52).

In several countries experiments in simulation exercises
and games for training are continuing and more and moré material

is being generated. Several journalghave shown interest in this new

4

activity. Americch Behavioral Scientist has devoted several issues

~to simulation and games. A new journal‘Simulation and Games 3

An International Journal of Thsory, Design and Research is publishing

material on simulation and includes reviews of recent simulation

material. It is published quarterly{ Strategy and Tactics cohtains;

- in each issue a conflict simulation game, and articles and revicus
of current simulation material. A neusletter has also started publication
to facilitate communication amongst people interested ‘and involved

in simulation.



”Bahaviour simulation is a promisiﬁg:and exciting fiéld..
It can profitébly_be used in educétiﬁn mginly for developing attitudes,
arientatinns and values, and much more widely in teacher educatinn
for develeping new values and behaQiour. In the years to come moreb'
‘ materiél will be published. Several years back Miles (1959) published
simulation exercises which stimulated interest not as much in education
és iﬁ the.Field of management and organisational behaviour. Probaﬁiy_
the time is ripe for behaviour sileation'tc be usecd more extensively

in the ficld of educatinn.
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Figure 1
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