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The socilal scientist has tended to model his research techniques on ‘
those meuhods u;ed in the physical and natural soiences The apparent goal.
of such modeling hes been to achieve precision and exactness often found in

" the physical and natural sclences, Unfortunately, the nature of sonial *
L}

" behavior has, so far, eluded the methodological efforts by the social scientist,
’
Nevertheless, he continues to pursue his goal and sometimes discovers, to

his embarrassment and to his professicp?s embarrassment, that certain‘important

studies are either. impossible to conduct or that certain'studies modeled from

natural science methodologies have ylelded absurd and often useless results,
Research in communication seems particularly vulnerable to these_ﬁroblems,

In'spite of some innovative and ingenious efforts, the speech-communication

field‘still falls far short of a sufficient scientific methodology capable

2
{ ' !

of the power fonnd in other sciences, Partly‘as‘a-result'of simple frustration,
" a considerable segment of the. speech-comnunicationist's.efforts have been to

abandon creative methodolﬁgical alternatives and to }urn instead to speculaticn,

anecdotal evidenqe,.ang empirical testing under severely restrictive-para-

..
~

‘dignatic procedures.
Sessions such as ‘this one are heartening because they allow creative
’ explorations,of alternative research methodologies that might be conducive
to ideal ‘soctal behavior research. In'the spirit'of creative exploration,
this paper seeks to iiscuss-some imﬁlications of the growing interest in the .
use of simulations as an alternatime research paradigm. The particular
constraints given to this papor arevto‘identify for the speech-communicatlion
! | professional those general problems and issues important in consiaering
simula%ions for 'research and to Zdentify, where possible, the Tesolution

‘given those issues by others,




The nunber of scientists involved directly or inoirectlx/in thp use of -

simulation and gaming has increased dramatically in the’ last ueveral yea

N Intérest and 1nvolvgment in simulations has increased in the fleld of
speecthOAmunication as well, although~not aé'much'as one .might hava_h@ﬁed.
A variety of published articles and papers indicate the use of simulatiéné
and games used as a research tool, Tﬁe'host émbitious study undertaken'by

a speech-communicatiqm specialist éppgars to be the Hylton;and Lashbrook -
Attempt to simpléte in a man—machiné'opératioq diffe?ent audiencegconditions
in a study of saliency.in attitude cHange 1 Although not identified as a
51mulation¥“Leathers' experiment involving trust creation and destruotlon .
utilized most of the essential characteristics of~a simhlatioﬁ.“ Similarly,
Tubbs' study ofﬂinterpersonal_trést and its rclation_to behavior under
differiﬁg message conditions required a simqlated condition for manipulating

3

the growth and deterioration of trust behavior,” Tubbs used the commonly‘

employed Prisoner's Dilemma game as the bas%s for his investigation. Uther
researchgrs have used the PD game and other éspects of game theory feor their -

research foundations, Staanfattu used the PD as a generator for his cofimuni-
7

cation study and later with Frye5 he agaln uoed the PD as a gcnerator in a _
™~

related cemmunication 'study, Beisecker turned to game thcory in general for

"his studies of verbal communication on thé outéome of ongbfng interactions;

however, Beisecker's efforts are prdbab y outside of tne definition for

' simulab}.on.6

i1
¢

Several articles and papels have devoted their purpose to the Qiscussion .
of the agproprlateness of 51muiation,to communlcation research, The earl;e@t ( -
" L i

and oné of the very best efforts was Tucker's discussion of the use for

simqlatiqn-in the speech field.7‘ Kline spoke directly to an issue followed




up, here: the di 1cu1ty of achiev1 isomorphism between simulation and
» v ‘ i

theory.§ Smith briefly outlined potentials and limitations for reSedrth

in the speech communication field.9 Jandt provided a thorough listing of

_ Y :
- appropriate references for anyone interested in simulation sources, particularly

\

_computer simulati'on,10 and provided a brief analysis of the appropriateness

- .. v
«

~of simulation in the study of conflict behéﬁior.ll

. r
However, some serinus shortcomings are evident -within the speech-

. - . )
) . . 0 .

communication field as to the dissemination of useful material about simus-
’lations as a research tool, In a casual review of commonly ujed research '
texts and btooks - published within the field, rmn;:contained any substantive }

refeqence ;d'simulations_with the'exception of Emmert and Droaks' shorthﬁis—

. . 12- .
cussion-of computer simulatiocns, 2 - W

- ~

This “shertcoming is'a"l‘ttle surprising since mest-users are quick to
polnt out that simula.lons are partlcularly helpful in closing gaps betwanen

- - fleld studie and laboratory research¢ a, particularly essential feature |

’

for most thorough communication studies, Furthermore, simulations can be -

~ helpful in increasing coherence within.and among theéories as well as serving

) to consolidate or unite theories,
A charactefistic of slmulation that helpe yield these advantages is its

generally close tfe to the orlginal theory. By deflnltiOﬂ, a =imulation is

a representatlonal model of a partlcular theory. However because the

simulatior is only represeptational, it is susceptable to several metho-

Y

dological questions. The remainder df this paper will pursue some of the

a S

more important questions, 't

'{/
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Does the simulation represent the theqﬁi? ‘ . ' ,.

- This may’ seem like a simple and, therefore, unnecessary,question,

However, thls question poses rather serious implications, Often'a simulation.
. o . .
is constructed to serve one theory.and is currently?beiqg.ﬁsed to!serve

'Wyanother theory unEelafed-(except possibly inta most general way) to the
: oriéinal theory., For example,.mgch of th; research using ihe PD‘Eame
seems wholly unrelated to tﬁe.originalrtheory associated with'tbe PD éame
and wholly unrealistic for th; theory being tested. -Sdmulationé are Q
o representational of theories and are depend?nt:oé theory for‘iheir anaiysis,
| Whén isoiated_ffom theoz& ;;Ftransplanted_for use with anotﬂer theo?y Fhe

simulatign can easily fail to serve the‘researcher; Coﬁéequently, tﬁe
researcher whq‘pirétes a .simulation without making an anélysis éf the ° o ‘
simulatiog's agproﬁriatenesé‘for the research question can obtain absurd
results), | . '

o Kliﬁe raises this question‘by ind}gating';he~importance in seeking an
isombrphic relationship between tﬁgory and simulation, A step commonly
forgotten is thaﬂ, for Qost thedries, a mbdél:m&st'be'con§tructed-before
‘the éimulation iéldésigned. 1From the model a aynamic simulation is condtructed,

d

Thié means the simulation is a éécond level fepreseﬁtation of.the original
theory and is susceptible to all the.co 'Edfng"influences conferréh in each
stage of repregentatiog. In all probabij:jg, the simulation's approximation
of the model's ;pprox%mation of the theory may.yield‘é simﬁlation.not
representative of the!theo;y. 0f course, the bet?er ihe simulation fits’

the model and t%e model fits thejtheory the more closely the §imuldtion will

be representative of the theory,
i ' ’ ——




)

’ ' : -

v C
Does the simulation represeht the theory fairly? v

‘ theory; T . _ ":;‘ o /

\ v '
The previous paragraph relates closely to this question For the simu-
- M |
1ation to,represent the theory fairly, the s*mulatlon must- tranbcend the model

To do so, the simulation most account for the’ interaciion, of variables ir the

.
. same~way the theory_accounts for, thenm, th& simulation's operationalization

- -
D T

of YarlablPS must be consistent with thn thaory, and "tine scenario for tne

'.-x

'simulaticn must aIlow-behavior typical of;that behav1or_referenccd by the

:

o & ) v R e ., T . :
The simll ion must account for the interact*on of variables consistent

with the way thcory or realitj accoqnts for the variables, " Thig is a diffi-

cult challpnge to meet as qhould e cleax'af+er oonsideration of thie next

. i
questiog,; The attempt should be to achieve realism in the experimental,
<3

setting so that the systenm behavco exactly as its real counterﬁart.‘_For _
example, if the theory is de?criptive'of behavior. found in collectives then

the simulation should deal with like collectives,, Although this example

¢

seems rather atraight,forwara, ; aurprising number of research studies do

not fulfilrvthis consideratioa. Sufficient résearch évidaace exists to the
interactive effects ffom group activity.that alﬁers the behavioral outcomes

of individuals, Consequéﬁtly,.like behavioral conditiors should -exist between

theorv and simulation. ‘In my own research, I adjust the simulation to’
N ‘

account for both group-induced and non-group-induced behavioral patterns as

a test for ihese effects.v

The operationalization of "variables is also Important in the design of

€

the simulation, Often this is & difficult task requiring reconsideration
. . 3 .

of+the original theoretical framework, "Too often care is not glven ‘this
by . '
essential step and the datum given.from the simulation proves to be worthless,

E
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Here is an cportunity to utilize one advantage of simulations--the ability

to 6perationalize certain conditions nct normally possible id oiﬁer research
par;digms: ly own research in slmulations started Sgecifically_as an ’
answer to-an inadequacy seen in another's reseaxch'with trust, Where others
were assigning-levels of trust to shbéecté I felt it was importapt for thé,
ubJécta to internalize’those levels of trust,- Léathers appa;ently.feels
the same way since he went to great pains in simulating an environment for
creating and destroying levels of trust held by subjects, “
° Finally,'the simulation cannct represent tre theory fairgy if the
' scenario does not allew behavior typical of that'referenced'by the theory.
Thé scenario is the contéxt for the AOdel. The construction of the scenargg
has an im.ortant influence on the behavior w;thin the model, Tor examp}e,
a war setting elicits different response patterns than a businesé setting,la_
Benson, licMahon, and Sinnreich have wrilten an exceilenﬁ article onx

~

scehario design and the important considerations that must be/givenléo
scenario planning.lg - -

In any scenario plann%ng the‘ererimeﬁterlﬁuﬁt face the issue of
mundane realism versus experimental realism, Ohly the quality'énd degree
.of care given the scenario will defermine iff expegiﬁental realism is achieved,
Drabek and Haas h;ve identified fivé charaoteristiés ﬁecessary for a realistic
simulation in the study of grouf behavior, These characteristics are useful
for any rgsearcher to consider: (1) use a Tedl gro;p, prefé}ably a natﬁrai
group in a natural setting, that can be manipulated by the experimenter;
(2) keep the type of taqk, aptivity, or denand placed on the group realistic
and within their capacity; (3) reflect.a reasonable ecological getting

appropriate for this group; (4} keep the input, information, Yeedback data,

EKC

SR S |
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etc,, at a meaninpful level for the subjects; and (5) infora the subjiects
that they are participating in an experimerit,l5 "This last characteristic

Wwill be more fully discussed later, The esscrce of at least four of these

0 ] ’ . ‘
characteristics is to respond to John Keﬁnedy’s statement that " , ., ., people

start behaving like people only when the cnvirorment they are behaving in has

"reality’ for them , . . ."16

.

Does the simulation serve the theory, the'exper&mentet,'gg itself?

. N £
There is a certain paradox present in any experimeutol ‘paradigm that

scems to be ;articularly obvious with simulations, ‘hen the datum .from the
simulation does not support the hypotheses or the theory, does offe adjust

the simulation or the theory? Consider.the rore overlooked case of the
. ' B TR

simulation yielding data that does support the hypntheses or thecry., Then,

¥ ’
does the researcher claim the simulation is isomorphic with the theory? .
' it some point the researcher must decide that the simulation angwers the
- l -
~ first two questions and the data supports rejectlon of the theory or that the

simulation needs further fine~tuning to.yield'datﬁ supportive of the, theory,
' Ti-%eri , adjusting, modifying the zﬁmulition is a rnecessary task

*  ichieving'a satisfactory aﬂéuer to the first two questions, In fact,\

simulations.offer the aj}antage of being able to sustain repetitive runs in

order for the researcher’ to make adjustments--a condition directly

v

lacking

in some soclal research pafaaigms. Robert A elson states theArgunent

ﬁuccintiy:

If a simulation ~culd be "right for the wrong reasons,"
that is, fit the data by virtue of compensating errors,
then in what sense can a good fit be rcgarded as
suppertive for the theory underlying the simulation
model? Can one ever "prove' a simulation theexy bI?
displaying rood imitations of particular outcomes?




. _ . . , " .
. Actually, to minipulate the simulation to achleve good imitation -1 - S

. \ . - . o
particular ~utcomes is a partial sacrifice.of an apprepriate advantage *o

- SR S o
using simulations in the first plac~, Abelczon has noted that: * ‘The sinu-

latior of a model is nsst worthw.lle wen.the sinulation is capable of pro-

Q
v s .88
durlng conseguences unanticipatel! by the investigator.

Ancther issue clesely relatod to this guestion iz the xperinenter's
goals, A-zumhiyg total objectivity is inpossible, there is zlvway 5 the iqsue

of the =imulation operating f{avorably because of a self-fulfilling propheey.,

-
In designing, const. 1€ti..;, operatirs, testing, and validating the cinulaticn

there are sufr;cient opportunifies for expcrimenter bias, Thé'extent and

pervasiveness of such a bias is well cﬁchentedxfoi other éxgériﬁgnta}

paradigms but little atténtion has peeﬁ given the documentation of guch bias
. for simulation exggrimgnéaéien.

Furthernore, the eiperimbnter bias can take other forms rdlatcl to <o
O Vot .
" goals of the simulation project, As hgs bec.i well documented for manyi
. L 4
soclal science research projects cutside pressures can have. pervasive in-
fluenc: on whethgr'the research effort will contribute to the status quo or-

I } L ey -

social change, This'is a’particularly sensitive issue for communication

19

~

research; particularly in ‘he areas of conflict and bersuasioh.
. . a

?
Does the simulaticn meet standards of validitv?

Thls guestion has been touched on in discussion of the preceding question,
It is singled out here to further emphasize its overriding jmportance to

\ : I .
simulatlon research, Validity is defined as the degree of correspondence
. . _ A .
between the medel and the refecrence systen, : . .

Hermann20 has attempted to identify five aprroaches to satisfying

P

questions about validity, He qualifies his approaches by noting that each

IToxt Provided by ERI



simulaiion must'face.issues of validity Qﬁf§c£iy rel§£§d}to the specific .
"objé.c.tives for-that simulaticn, The first ;_/a'l.Lidi'ty',tes‘g he ‘mengions is
ihterna}/yaiidity., This is,a test fofiasédfing ﬁptweeh—ipn varﬁapcetis
Aiow. Therefore, internal validity is attgmpted(by_replication§ cf the

simulation run, The -second test is for face;vulidity, This i1z a commonly
- ; ‘ ’
reported validity bused on the impression by the exparimenter, observers,

or participants that "things are going all right,"” This validity is, at bes.,

a rbugh test improved pﬁon by cbservations stated ifi advance of what is

expected and by the.?xperim?ﬁtef's attempt% ;t objectivity, The third
validify issue is “"variable-parameter Valfﬁity." This test ic 4 co%parir 3
of "the simﬁlafiéh's variable; and parémeiers ﬁitﬁ=cohnterparts‘in the roference
sysfem. The fourth validity iésuelis evént validity, Tﬁis test:As import-nt
tg prediction from the the01y for 1t checks for a comparison between events,
occurrences, or p%ﬁterns'of behaxior occurring'in goth lhe r?iarence systen
and the simulatinn, The fifth issue Hermann cutiinGS’ﬁs hypozhesié validity,
‘This is a test for relationshlpﬁyﬁetween variables, The test is based on
discovering if systematlc differerces develop between the hypothesized
rerationéhip as seeq. fn'the reférence systien and the simulation,

Validation 1s always a matter of degree, Techniques for testing

4 ’ 3

validity lssues such as Hermann and others | we advanced are not very well
! . .

established nor widely uses, Subjectivity becomes a rullng force ard the

-
<

matter of degree accepted tends to widen further and further,

Orne of the more ngﬁon techniques of validity testing 1s the compariéon
of £he simulation data‘output with data output from some othe; enppirical
test: ReCngiéing the d;nger in deallng with output comparisons as méntiqgcd
vy Atelson, there appears to be a secoud important danger, éinée the
sfmul&tion is né; confirmed s being isomorphic with the theory (offepwise

Rt}
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this test is nc® necessary) then reliance is placed on the con;;rativé lata,

agsumed tc be the product of 2 valid met>od, This %z a tenuons assurmtion.

P

At best the researcher s dealing with thrio issues: (1 ‘the ex*-nt <o
other empirical methed achieves validity with the theory, (2) tae axtent ihe
simulation achieves validity”with the theory, and (3) the extent t-eo :ther.

erpirical nmethod relates to the simulation, If sinulation i:s a uniquely 'tene-

"I ficial social research tooi, then the 1ikalikood of thqigﬁird 1z bojng yﬁ

resolved is doubtful, In most cases, the zimulation is exproted’ Lo prodnce
-

[

different results, "hopefully more sophisticated results,- than ciher method.:,

This sort ¢f validity testing violatesfihat expectaticn,

v

Does the metaphorical use of "games" inmply conditions not accertabtl- 1o ti-

theory in question?

/
Many simuliticons in use today are more correctly. defined as gars,

Siroe games inply conditions and assumpticns of thei; own, it beconmes
aprrooriate to doal here wit: this special case of simulations, ,

Geres, ~o comnonly pfaved,‘are met&pgorical extensions of mgn's secinl
behavior, They serve as “dramatic models of ouf psychoicgica; lives ;r -
vidins relrace of particuiar tensions."21 They‘are used énd abursed by
p%fticipaﬁts ard spectators as a means'aé‘direcf and vicaricus satlsfa . ticn
In our lives, g;mes provider a uceful functioﬂ but they do sn‘more_ompathi:ally
then fufdnmentally.

Consequently, when the concept “game" iIs brought into the laborator. it
brings with it, for the participants, quaiities that may or may not be a i
part of the game's reference syst a, Dy definition, a game is-a’less com;
pex social.model usually involving different sides wﬁth conflicting interﬁ~?u;

If the theoiry dr referemesystem does not tolerate behavior consistent with

[}

‘R
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metaphorical concepts of the game being used, the research effofi is useless,
h The:é&perimenter's handling of certain key"parameters deterhings behavior:
e L

)‘_within the‘gahe, Among the key parameters are: (1) control of payaff

stsibilities'and whether they are based ¢cn a zero-sum or non-zero-sum

\

»

cond%tion; (2) control 'of rules and requirements nscessary for the game
that are realistic in term§ of the reference system; (3) the handling of the
éubjects wrior to ipitiaiing the game activity; and (4) whether'role-playing"
beg;vior or deééption is necessary for the game and whether it is realistic

for the subjects and vaiid for.the ;efefence system, ~

In the discussion of validity, quéstio@ﬁ couid have been raised about

tk~ necessary aésumptions required by simuIations to operatc, in and of
themselves,. Those questions were deferred forzdiscussion here under a con-
" sideration of games bec;bse they are more:obvious with games, Surelf the mles

t

of* behavior in a game must be cbnsis%gnt,ﬁith the rules of behavior in the

v

reference system, For example, this coﬁéistency'is particularly important

if game theory servés ac a foundation for a research game, 1If this ronsistency:
. : \

is imcomplete or faulty “hen game theory would be inr“propriate or misléading
as a research foundation, Y t

Furthermore, as Drabek and Haas nofe, the demands made on the subjects

.’v‘)‘

must be both realistic for the subjectsiand realistic for the referende system,
If the behavior is différént or complicated for thé’subjects, the éxpérimenter
faces a serious pyoblem, He may not be ahle/tc distiﬁguish the subjects’ )
behavior in coping yith the different or complex demands from the-béhavior_
energized by those demands, Tor example, after working with severzl hundrod‘
peopie in the use of PD-type gamés, I have come to the.conc1USion that even

wheMwgubjects tell the experimenter they are famillar, knowledgeable, or
“' 4

otherwise competent with reading and interpreting a payoff matrix {even

O
ERIC
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after the experimenter has explained the matriﬁg there will still be a si--

nificént\ndmber who ake unable to follow the matrix logic, The result is

] . . : : e
Aor this group of ;ijects to devote their efforts to:a problem-solving
béhavior'cpncerned_with haqdling‘the mafrix'while, concurrently, the experi-

E

menter is interprefing the behavior as a_game-playing behavior. . -

Although the ruies and requﬁrements mayvcall for -one rarticular behavior, /

fhe perception by the subJects of” the type of simulation may 1nduce ‘another
form of behavior ThlS seems particularly true. for games, Therecfore, tne
experinenter mustlbe careful ;n how he hand}es the sungcts prior t»o
inifi&tipg/the game activity, The/possiﬁility for ekperimenter-indﬁced

blas has been documented for iearning games,zz The. effect ii1 PD games of
ihtroduc;ng\the two subjects in £he dyad as ;oﬁponents” or'”ﬁartners":is
"known’to'algo affect the subjects' perception of the game,

The fiﬁal issue .djscussed under th%s question‘is the perplexing guestion

) qf whetherlfblékplaying behavior or déception best'serves the game or siﬁa-
niation, There hésibeen considerablé concern expressed recently ago%ffthe use

of human subgects in Pxperimen*al research and the effect such experiments might

have on the subjects, Simulat%pns are not immunc to this concern particular-ly

3

N

Y\)

sipcé onée major’use of simulation is to alter atiitudes of the participants,
Role-playing hés been advocated as an alternative to typical deception
¢
practicesl.,z4 Roie-playing 1s-of particular interest in simulﬁtion and gamo
' regearch since maéy of the human Eomponents ir. the simulation or game s
corresppnd to.a role or character in tﬁe reference system--politician,
ttéﬁcher, “usinessman, diplomét, etc, Agaln the metaphorical concept of /

game, now with surrogate participunts, plays an important part in achieving

validity.
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For the purposes of most decision-naking problems, the researcher must
be cautious ®o employ roles not dramatically inconé&stgnt with the.particular | i
subject's own life s£yle or parancters of beﬁaviof. Subjects cannot be
expected to produce "honest" behavior patterns cons}stent fog_tge assiéned
role if they’cannot, undef the best of circumstances, identify Qith the
role/ The subjec£kis left with'éhdosing betweenxhié own behavior or dis-
playing a behavior he thinks is-éppropriate for his role, Even if the subject‘
tells the experimentei he has ﬁehavedias he thoﬁght the character he ﬁlayed
would behave, the experimenter does not knoQ if éuch beha&&or 15Aréalistic or

stereotypic, On the other hand, if the subject faces one o{)these self-role

incongruencies he might *nduce conflict inappropriate for the game, lore

3

than 1likély, he willhdiSplay behavior inappropriate for either the role or

hig self behavior.?5

In this brief paper, five basic questlons and issues related to thenm

have been raised, No claim is made that ‘positive answers to these questions
a

will assufe research success with simulations, For some of these questions
therg are answers and for gome there are no anéwers, As efforts are made to
cope with these guestions simulation will take an appropriate’ place wlth other
accepted rescarch paradigms as an attractive methodological contribution to
the study of human communication and human deéision-haking Behavior. Theédore

Clevenger identified for the communication specialist the essentlal value yet

i

to be realized from'simulation techniques:

‘ Simulation is particularly appropriate where theory is
- complex and where direct experimentation on some of the
, variables is difficult or impossible because of the
- dynamic nature of the process, Since it is widely recognized
that any adequate analysis cof communication will prove both
“complex and dynamic, 1t seems likely tnat simulation holds
- the key to future theoretical development in the fleld and
’ thus will play a shgnif%ganttrole in the development of
comnunication research,
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