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Let.pe plustrate. We determined that there were essentially four

different goal areas in which teachers were interested. That it, four general
.

. gr
.

)
. ..

questions arose radracernitig the function of simulation: 1) how can -we Use

`Simulation to *make the students more interested in the. clan, to turn what could

.:.- be bating daterial into exciting subject matter? 2) how cay. we change or affell_t

,

student attitudes Or value regarding some of the ideas or issuts addressed by

the course in question ?' 3) how an we convey-information'more-effectively to _

the students and help.tham under nd complex inte/relationships among the ele-
14.

'mints discusd In the course? 4) how*can weinelp the students to. :apply orimplex

A %. .
theory to new problems; how can we. yelp them to transfer kncw..eige from a known

-situation to an -_Inknown/s0t.'ci circ..stances?

One we had established 1-.he'categori,es or questions .Mich instructors
. -T ,

were interested we were better ablesto design el:aluations which tried to answer

these questjons and to measure the simulations':We used in lighliof.the goals

we had set ronourselveg. Clearly, a

one question need not be effe'ctive

measurement must be clear.

We then moved on to look at various alternative methods of evaluation,

simulation which did well in answerifg

answering otheri. One's standards of -

4

lcred at the following metllods: 1). treatment- posttest; 2) pre-test--treamnen--

posttest; 3) use-or control gou'Ps, some of whom received a differenr treatment

s(i.e., riot simulation) and see .of whop received no treatment whatsoever; 4)

use of questionnaires; Si'use aof outside observation and evalvation.;."§),measAte-

tent of varipus quantifiable tangential factors (e.g., amount of time, spent by
.,

students staying after class discussing material, outside the c ass, number of .
t

N

(1
t.

...Students visiting Drofessor to 'discuss material); 7) idtervitws,with students

or Frith observors of the simulation. We found that all of these methodes were

of use to the evaluation process and that no, single method uas judged so superior

-

as to exclude the others. The critical factor was not the method used but the

qudstions asked, the suitability of the method to tie goals of the simulation

;
_ , 74.
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Abstract

A

To da several reports Have been published on the work'in simulation

at Deni n University. This paper attempts to summa_ize brieffy the history

of ison's project for learning_tHrough. simulat.ton, detailing, the_ range Of

earch, devel6pment, education and 'training, and evIluational efforts whictr
a

eslated in the establishment of the Dnison Si.mulatioh Cenier. The paper

includes an explanation of the services currekly provided d by the Center-'and

discusses proposals now under consi,dera,tion to insure its continuedi&peration.

A list of the faculty papers .and publications.avaiaable from-the Denison,

Simulation Center is- contained in the appeildix.

va,
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The history of the Denison Simulation Center has been told before in

1 .
pore Oetall than- can be achieved in this preseAutIon. However, perhaps a

. .

S
-.. brief:overview:would be helpful before-goini on to describe soae of the new

projects on which we are now working. i --
.i . .;:,,

, v -
,-,

Stimulatedfby three ieers,of thinking, organization and t"riting, the

Denison Simulation Center began in- the fall of 1974 under the sponsorship of

..P -. a three-ye:Ar grant fiOm the Lilly Endowment, Inc. Building upon -a core of
s-:

,
- . .

.
.

a . /

interest in simulation ..as a teaching and research aid, the Center, during the
.

, ... - -- ,- ... . -_ . . ...
1

firit year, helped 38 Berson faculty became involvgd in the use of simulation,
.

.

se 20 faculty to conferences, a-K1 brought seven nationally-known consultants

to campus. Funding opporttinities'led tc three release-time projects, eleven,

research projects, ten professional papers and three paperS published in pro-
,

4

-fessional journals, as well as a series of op-campus single-issue workshops

and numerous` classroom changes.

The second year of the Project riot only built upon Vne successes of the'
A

firs t, but also directli attacked 46 difficult task of evaluation. With thr

help of an outsideconsultant, several evaluation measurements were developed,

many faculty evaluations reports ware written-and evaluation began tajbe accepted

a normajive aspect of the Project. the number of s'itulation-ielated projects

increased: three.courses were developed and such interdisciplinary pro4ects as

Women Studies_made use a simulation. Also of significance was the increase

in 'the-dissemination of the work and ideal produced by the Project., Such did"

.

eminaticn was.accomPiished in:several ways. A variety of major simulation

projects were directelat other institutions and catalogs of the

'ties and holdings were sent ra more than.-700 such institutions., _On campus,. the
.

,

4 .

- ,Center spdiisored five.single-tapic workshops and ,conducted a major stimmer.simula-

Lion workshop in,June, 1976, in N4tieh 14 Denison faculty and 15 out side con-. 0
.

sultants
,

participated., and 88 persons Trot 36 colleges and universitieepftended
-

.. - .
.

ii
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,,,,
..and took part in 10 single-area modules anA severalgeneral

, simulation sessions..-
. .

. % :

,... In addition to these activities -, Denison faculty also worked within their pro-
,/

. /-

fessionel fields, delivering eight-papers-ft..professional meetiAgs during the .

-----.., ----
____ __.. ,

.
-._

i 1, Courser of the year. ,.4,
.

. _ _
.

- 'i In its third year, the Denison Simdlation Centei-expandea considerably

9

/,

,
. ..

its facilitiks and capacities. With over 7.0b simulations, any developed or
A .

_ e
. / t

codified by'Denfson.faculty, evaluaeion'has become riore sophisticated, and a

ma3or papr on the subject waseone of_the products Df the year. A simulation

-newsletter was-begun toyeep the lodel communityabreast of events and develop-

ments on a-continuing basis, with news items chc en by Snid ext Fellows selected'

by the Simulation Advisory Committee. In addition, these Student Fellows beloed

to run simulations, :performed 'simulation research and, in:three cases, proauced

papers read at professional meetings. Denison faculty developed new courses

on ethics, environmental affairs, ;urban studies, and analysis of the futtre,

all of which extensively used simulations. Thirty" new papers were presented
r

during the, year, of which ten were published. The year culminated. in a second

summer simulation- workshop Involving 22 Denison faculty and.62 participants 9
from thiily schools. Modules at this workshop ranged from small group dynamlidg

. ,

to history and international relations.to computerized biology simulations.

In addition to its continuing sertiees of prAidins the Denison commgnity

'and other close constituents such as the Great Lakes Colleges Association with

and up-to- tet of simulation materials from around the country, the Denison

Si9ulap.on ter has now undertaken a series of projects related to Mahv tef

tde directions begun under-Lilly auspiCes. Let me describe some of them for

.you.'

As was noted above, evaluation, not simply of individual simulations, but

of the process, and technique of simulation itself, was a critical componentYdf

-

, .

the project from the second year onl In fact, the success achieved in developing

significant methods of evaluation -of simulation is one of the things which make

4,
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Let,pe ii.lustrate.. We determined that there were essentially four

. -

different gdal areas in which teachers were interested. That it, four gene ral
gr

questions arose concerning the function of simulation: 1) how can 14e Use

OF

`simulation to make the students more interested in the. cla, lo turn what could

J.
' be boring material 'into exciting subject matter? 2) how caii we change or affei:t

student attitudes or values regarding some of the ideas or issuts addfessed by

the course in question ?' 3) how an we convey-infor=ationmore-effectively to
4

the students and help, them under nd complex inte/relations4lips among the ele-
_

10,

mints discussLi in the course? t) how "can welhelP the students to apply complex

A "
theory to new problems; how can we. help the= to transfer knwleige from a known

s.siruation
to an unknownseCof circmstance?

-
One we had established .the categories or questions in which instructors

NE.

44-

were interested we were better able'to design evaluations which tried to answer

these questions and to measure the simulations':We used in lighl4of.the goals

/

we had setfor,ourselveg. Clearly , a simulation which din well in answeriyg

one question need_not be effective in ansWering otherS'. One's standards of-

measuiement Must be clear.

We then moved on to look at various alternative methods of evaluation, We

Ted at rbe'fallowing methods: 1), treatment- posttest; 2) pre-rest--treatmen.p--
.. .-

posttest; 3) use ref control groups, some of who "received a diiferenr treatment

=14.
. .

f(i.e., not simulation) and see .of whop received no treatment whatsoevee; 4)
1 .

.

use of quesynr.naires; 5puse of outside observation and evaivation.meastre-

.

.

sent of various quantifiable tangential factors (e.g., amount of time, spent by

students staying after class discussing material, outside the class, number of .

, ..students visiting professor to discuss material); 7) idterview:with students
*.-,- .

or *1th observors of the simulation. We found that all of tire methods were

of use to the evaluation process and that no single method was judged so superior

-

,._ .

. .
1

as to exclude the others. T1 critical factor was not the method used but the

questions asked, the suitability of the method to are goals of the simulation

. 7 4
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Let.pe illustrate. We determined that there were essentially four .. .

--'2

different gdal areas in which teachers were interested. That it, four general
: gr

. ..

questions arose odncerning the function of simulation: 1) how can we Use

`simulation to take the students more interested in the clan, to turn what could

* .z be boring material into exciting sutject-matter? 2) how can we change or affeit
.

,

student attitudes Or values regarding some 'of the ideas or issuts addfessed by

the course in question?' 3) how an we convey-information more-effectively to _

the students and help. them under -nd complex in.teirelations:-.1ps among the ele-

;
.

ments discugsd in the course? 4) bow can we help the students to. 13ply cLmnlex
, -

r
theory to new problems; how can we-help the= nto taszer kncw.ecvkge from a known

-situation to an unknowniseCof circ_rmstances? _.*

.

%. r
OnCe we had established "zhe'categor4es or questions in which instructors

7-

were interested we were better a.;le 'to design evaluations which tried to answer

these questions and to measure the simulationse used in lighl,of-t goals
. .

.,
.

we had set foriourselveg. Clearly, a simulation which did well in answerifg
\

_

one question need nQt be effettive In ansWering other'S'. One's standards of

measurement oust be clear,

4

We then moved on to look at various alternative methods of evaluation, We

1 kec at the-following methods: 3J treatment- posttest; 2) pre-test--traatmen,;--

. .

posttest; 3) use of control groins, some of whom 'received a differenr treatment
.

1 s ,

-.p

+(i.e., got simulation) and scde .of whop received n o treatment whatsoever; 4)
.

.

use of ques0.onnaires; 5pu,se of outside observation and evaluation.;.:6).meastre-
,

.

tent of various quantifiable tangential factors (e.g., amount of time. spent by
,

fi,

students staying after class discussing material, outside the class, number of .

..students visiting professor to discuss material); 7) idterview:with stunts

or vbith observors of the simtation. We found that all of tiirse methods were

of use to the evaluation process and that no single method was judged so superior

as to exclude the others. Tire critical factor was not the method used but the

questions asked, the suitability of the method to arms goals of the simulAtion

. 74.
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.

and the evaluatot's ability.tg take into account the possibly biases in'the _

responses. We:found we%had to separate variables gke the student response-. .
)

to the ihstructor or to t'he subject.matter from the responie to eN simulation;

,

,we had to watch, for self-selectiob among students if we allowed them to choose

a simulation-oriented section of a course which 4would then meesureagansc. a
v

i,

.

non-simulation section. And, perhaps most importantly, we found that the

,

effectiveness of ` simulations depended in large part on how well it was integrated
,

, .

. into-the course in question.. One could not, therefore, _separate a simulation_

frblry the context in which,the stuatnts conrronted it. A slMulation Stiewed by--

instructors and students as p:art of the.on-1. ,-ing curriculum, as .1-ied to external

-4

wtivations (like grades or forced student evaluations) and a.a critical ccm-

ponent

7-

of the -course was likely to be considerably more smccesifillin achieliing

its goal than one which was perceived as ''stuck ins' at the last minute.or as a

tangent from the "normal" direction of the course.

Let Fe move now to some general conclusions we have reached regarding evalb-

ationt First, we found that students do tend to Like sizulationg. This is

.

nothing neS7, howevdr, and something which most people fgmiliar with simulations

have noted- empirically.

Second,"we found that simulations, if well.cdnceived, tended to resulf in

better stuoent empathy with value'structures ot,er than their own-. They umder-

stood better what it was like to livein a na'hserican social struct,re, to have

'Nto"make decisions:sased upon a different set of values of tc confront some Of
_

th'e ethical dilemmas with which persons in circumstances other than their own are

41.

Third, we found that simulations so not.necessarily-convey information better.

4n fact, given the mount' of time and energy necessary to make a simulation work,
'..

s*Nless information 'may be ,conveyed than could beimpafted via another methodology

such as lectures or self-pacedlearning. Simulations may, however, provide in-
.

centives to students to internalize the informatton better and for a longer p-

/ .
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,

of time. It would be useful, although we have ndt yet had tile opportunity

to carry this'fbroughto measure infurmationiret tion.bY students after a

ten year hiatus to See whether our .intuitive sense is correct and simulation

..`;

VF d

_6-

.9--
indeed produce long-range ability to recall and use information.

Fourth, while simulations-do not bring eater information to the student,

they do. help-to convey relations better, Students seem better able to solve

'

(problem's, especially at the elementary level,*.than.tAey are wirhout'the aid of
. ,

;

simulations. Our data indica.tes thet simulation is most effect14.7e in this

,respect for the average or below average student. The superior student tends

tos solve prob\lems equally well with or without the aid of simulat:on. Preliminary

findings indicate that the ability to generalize from one.problem to another is

,

likewise effected by simulation in the same way, But we have not yet developed fps
e studies to demonstrate thif result with pertaInty.mOre conclusiv

Finally, we should note that slab- is not and can never be a cure-all

to the problem of educa!lonal methodolgy. ,More and more.we have become aware

of differences in cognitive ,styles among stadentg, and simulation an at best

meetthe needs of only-some of our constituents. We must as'teachers, therefore,
A

a4ways be on the look4out for effective ways to communicate with a variety of

methodologies,' of which siiulakion is only 'one option. that caveat accepted,.

1 , f ' .

webelleye that our efforts -;,th smulation evaluation have taken us

a long :.-ay __towards a better understarLfng of the process of making simulation

a technique which ea-, achieve positive results within the limitations inherent

in 'any single teaching methodology.

Our work with evaluatfon has taken the Denison Simulation Center,into a

more ,general inquiry also into problem-sojvingas a foundati9n:of educa,tionl

theciry. Another special 4nterest group has under taken the task of wrating a
. .

\ ; , . 4

detailed proposal Whereby the Denison faculty will, over the next five. years,

-examine problem-solving asla focuS of teaching, using a_variety of techniques,
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incluirg simulation. We are hoping for outside fu ing for this project.
.

A third spdcial interest group has likewise ,grown from'the est .

. . .,4
,t .

.

engendered by the simulation piojedl at.Denison, ttlis:one co erned with
7f.

.4

/values and value issues. For some time,-a large blodk of Denison faculty have

Wondered bow we would better address e. issue of values without .gecOming

, dogmatic or rigid in our methodology or approach.. It was our desire to con-

froht studentg with ethical issues, to force them to -deal with value questiOns

and to prepare them better- for meeting the ethical dilemmas with which marjy of

t} will be confronted in their professions or their lives after Denison.

Hari:pg experimented with simulation as a technique for achieving these. -goals

stIbillated by a desire to exailine more clotely the programatic impact of,
,

. .

values, education upon the'Collegft as a whole; representatives of.the siMulation-
.

,

1

project have combined forces with members of the community not involve. with
.. .

the Center whose intereat and exp-drtise in ethics, has lead them to similar
`,

. .

concerns. Our efforts haVe results in alnaior Proposal fc) curricular-revision

`and for further outside funding for. the entire University.

_ In these various ways, 412 find that....th-e work and impact of the Denison

Simulation Center extends far 'bey° the scope of simulation as a teaching

technique. We are engaged in the on-going life ofithe university -and we see

gimula,tion, therefore, as a stimulus to a general active confrontation 00

ourselves as teachers and educators.
,

The Center has not only become'in thege various ways an integral pat of

.the Denison community. It has increasingly work d to disseminate the results

.-
of its work.to other campUses. Let me cite four examples of these efforts.

For five days during the second seek of June? 1977, the Denison Simulation

Center hosted its second major summer workshdp, attended by 62 participantg'

from thirty colleges and 'universities across the country: Staffe4 by 22 Denison

faculty, the workshop offered six modules on Specific applications of simulation
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t--
, . .

......... t

- 1

.skills and techniques which could be applied in a liberal arts environment,

,

comp
r

The focus of these modules fallged 'from biology, computer. and chemi,gtry W.
O. ... 4.

1 .
..- .psychology, social science and small'gr.pup dynamics. Modules met every

I

morning and afternoon and were aimed at the-production .of materials,
i. . ' %

..asuch as games, evaluational techniques, computer programs or models, any of
, .- . ,,,

which could then be taken back to the home institution for use and further

y.

t

development and modification. 4 s

The workshop also provided an opportunity-for participants to gain a greater

understanding of the variety of options within the field of 'S'imulation and to

develop a familiarity with the Philosophy behind simulatioh techniques. , Accord-

.ingIy, the program also involved-general sessions and seminars on the runn_ng
, .

of games, group dynhics exercises, evaluation of teaching effectiveness of

simulation; m odel design; simulation and values ciarificafton and problems o
,

,computerizing simulations. Finally; the workshop provided opportunities for -
.

Denison faculty and 'participants to play a variety of gades_and to discuss In--

formally the particular questions which may Save arisen during the more formal

part of the progra.

Preliminary evaluation of the workshop indicates-that it'satisfied well
,

, .

the,objectiNies laid out for it. Faculty. left .the experience with a.greater $ ,

Sense of potential of stmulation as a teaching aid andof.the variety of

possibilities which it_presented. They left with a senxeof their own competence
.

,as simulation leaders and designers, and some o1 the participants .have since '

iedicated that'they have tried simulation'in -their own programs. A more formal

inquiry following up on the use.of' the-skills and information aCcidired in the

workshop will be conducted in the spring.

thi4 point that the workshop: repponded to

who took, part in it, both at.PeniSon'alid-

of 1978. It seems, clearr-howevet, at
, t

need;.provd:ded. stimUlation to those

elsewhere, and held to promdle the

. .
actye dissemination of -the deyelopmentsfostered. at enisbn by the giulatiork,

g, .
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Project. The experignceA ,of this workshop, as with its-predecessor in:1976,
.

.
.. , ._...

was extremely exciting for all. As-with so many innovative techniques it
,.

., ,.

,
,-

teaching, soAthe use of simulation becomes most engaging when one shares.,,, -

.

lb&

)
-r with others the; problems. and the:-Successes associated with it:. It is in

% .

,communicatidn tWat effective,teaching grows, and this t.mmer's workshop

. was at its heart an experience in communicnion. Therein lies its value

and on that basis can be termed a success,

Second, we are .now in "t position to be able4to offer both the over 120
,

apers_and articles written by Denison faculty oe-simulation and the newly
* ,

completed computerized catalogue of simulations to the gqeral public. A partial
. -

listitg of these publications and papers is available at the end of this

-

at. _

.

oh-per or in our'brocbure. The catalogue-listsnot only the approximely. 700 's
:774, ."- .

.
. , -

.

. .
_ ,..

commercially available simulttions in 9 subject categories bdt also 25

4

simulations developed and tested by benison faculty. It is kept up todate
,

with the addition of nei:7 materials asheY become available and the deletion

of out of date or ineffectivematerials, We anticipate this catalogue wills

/be an ongoing resource for wide use.

,.Third, we are nOw awaiting the-publication of a seriesof-papers written
.

.-.
by participants'in,the ts.i.lo Denison Simulation Wtrkshops. This should -be out

, v.

of press by next summer to make available Co a wider'audience in a single volume

examples of

Tenter.'

variety or wdrk undertaken over the past four years at the

v we 'have begun to serve as t consulting referral service. With
I .

-
4 j r

oVar twenty faculty-Members who have artise in a wide rrige of simulation -

-- ,'

activities, the-Cenier.keeps a complete listing of available personnel and will

act as a clearivihuse for institutions' interested in specifid consulting ..

C /
.14

/ '

problems. Already we have begun to work in this capacity, leading symposia

.(5:0
not only for the Grpat takes Colleges Association but also directing a four-day,I .V

I

12 t

4

0

A
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workshop this spring the RansasiCity Regional Council for Higher Education.
, .

a.-
' . w .tie -have been encouraged by thd response have received so tar to additional

.
b... 1i .

4 e 1.-sariolte and we hqpe that in the future the consulting referral service provided

%
. by the Center will be able

3

to disseminat7e.theriositive results -of our wnrk to
, 4

.

,.

..0
S. ,

- A ti
Vt ..,--, 4 ,
ing-institution. But

-

a stilt-wider-audience.

The Denison Simulation Cent- therefor

its expansionumustbe wdthinthe context
'. . _ /

he ducatiOnalfrmnework of the-
- - s.

:liberal arts ..co lege. Its work_has all peen geared /o,provide,Sirect,impact
.0

-

on the educational "process and /tale functions its member are now' en- ..., ,
-f- .

gaged, whethirrthey be evaluation,)roblem-solving, value ideratioa, or
-. - -...

,ir
__

. dissemination of informatin-and expertise, all have as their ultimate goal
./ , / *i

the imProyement of the quality 'of ectiNation and increased facildty of communica

-...Ntion bet1een student and teacher in phis Country.
. --

.:411 .
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