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ABSTRACT

AN ANALYSIS OF SELECTED SIMULATION GAMES AND THE
ASSESSMENT OF THE SUBJECTIVE FEELINGS OF
STUDENTS AND TEACHERS WHO USE SIMULATION

GAMES IN SOCIAL STUDIES INSTRUCTION

By

James J. Harpstrite

The Problem

The instructional simulation game has been used
extensively by business executives, members of the Armed
Forces, teachers, and students. The teaching potential and
learning value of simulation games is yet undetermined.

The problem, therefore, in this study was to assess
the attitudes of teachers and students who participated in
a selected simulation game compared to the attitudes of
teachers and students who did not participate in a simu-
lation game and to analyze the differences in teacher and
student feelings toward simulation as a teaching strategy
compared to their feelings toward lecture-discussion as a

teaching strategy in social studies instruction.

Methodology of the Study

The experimental procedures used in this study

included:






(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

James J. Harpstrite

An extensive review of the research literature

on the value and rationale of simulation games;

the random selection of eight groups of students

from eight selected high schools in Hawaii;

six student groups were treated experimentally in
that each participated in a selected simulation

game while the other two groups served as control
groups (one group received no treatment while the

other received the lecture-discussion treatment);

one teacher group was treated experimentally
while the other teacher group received no treatment

and served as a control;

the experimental design for the study was adapted
from D. I. Campbell and J. C. Stanley's "Design 6

--the POST-TEST only Control Group Design";

the deviations from Campbell and Stanley's
"Design 6" were the inclusion of a time extension
feature, the non-treatment control section and the

polydiagnostic method of forced ranking;

the polydiagnostic inventory was used as the post-

test for all ten sections;

and the tests used to examine the experimental vs.
control group differences were the test for mean
differences for the effects of two treatments,

one way analysis of variance for the eight
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treatments and the Studentized Range Test for the

differences between pairs of means.

Major Findings

The study revealed that both teachers and students
held positive associations toward simulation games and
negative associations toward lecture discussion. Students
who were tested after two months delay also had high
opinions toward simulation games. It was found that there
were no significant differences in the attitudes of high
school teachers who received the simulation treatment and
those teachers who did not receive the treatment.

There were significant differences, however, in
the attitudes of high school students who received the
simulation treatment and the two control groups. It was
found that students participating in the Ghetto game, Crisis
game, Black and White game, Sunshine game, and Dangerous
Parallel game had more positive attitudes toward simulation
games than students who did not participate in a simu-
lation game. The major exception was the group receiving
the Inter-Nation simulation game treatment. When compared
to the control groups there were no significant differ-
ences in their feelings toward the simulation game as
compared with their feeling toward lecture discussion.

Moreover, the evidence of this study suggested that
simulation games are highly motivating and heuristically

suggests that simulation requires the student to
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conceptualize, apply predictions, interpret propositions
and evaluation formations. Furthermore, the study
suggests that the most important learning is the effect
that simulation games have on the social setting in which

learning takes place.
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CHAPTER I

THE PROBLEM, NEED, AND OBJECTIVES

Introduction

We are moving toward the day when sophisticated
forms of simulation will dominate our educational environ-
ment and provide a more realistic means to individualize
instruction. Such was the case when man reached the moon
with the assistance of complex computerized simulators.
Neil A. Armstrong simulated each critical phase of landing
and takeoff in the lunar module (LM) trainer. In fact,
all American astronauts have been trained to some degree
through the use of simulators. The educational promise
of simulation is seen in NASA's definition of simulation:
"The creation of an exact computerized replica of a piece
of equipment which is used for training purposes."l
NASA's faith in simulation has resulted in the creation of
several simulators which are programmed into a computer to

aid the astronauts. Another definition of simulation comes

lJames Larkin, "Simulation Era Can Be Economical,
Hasten Training," The State Journal, Lansing, Michigan,
March 12, 1969, p. B4.




from Richard R. Wing who has defined simulation as a method
of instruction which offers possibilities of providing a
more realistic means for decision-making. Simulation
replicates the essential features of some object or
process. It is usually abstracted in a model which
represents the functions of the original and can be
manipulated for the purposes of instruction.2 More

briefly stated, simulation is the imitation of reality for
instructional purposes.

Industrial corporations are using simulation
techniques to train personnel for more efficient managerial
skills and to sensitize executives in the area of inter-
personal relations. Examples include the games of Dill,3
the IBM game,4 and the UNIVAC game,5 in which simulated
experiences in business management are provided to the

learner. The decisions made by the students are computer

2Richard L. Wing, Use of Technical Media for Simu-
lating Environments to Provide Individualized Instruction
(Westchester County, N.Y.: Board of Cooperative Educational
Services, First Supervisory District, 1965), pp. I-5-I-6.
(Hereinafter referred to as Use of Technical Media.)

3William Dill, "A Complex Management Game as an
Environment for Learning" (paper delivered at IBM Confer-
ence on Simulated Learning Environments, Thomas J. Watson
Research Center, Yorktown Heights, New York, June 28, 1962).
(Hereinafter referred to as "Management Game.")

4General Information Manual, IBM Management
Decision-Making Laboratory (White Plains, N.Y.: IBM
Technical Publications Department, 1963).

5Marketing Management Simulation (Remington Rand
Univac, 1963).




analyzed, providing feedback on planning, interaction and
the dynamics of the competitive business situations.

While games have been used extensively by business,
the military and by institutions of higher learning, the
use of simulation games at the elementary and secondary
levels is still in the beginning stages.

Some writers attempt to make clear distinctions
between gaming and simulation, others, including this
writer, treat simulation and gaming as roughly synonymous.
Instructional games are being used to teach international
relations at Northwestern University, Michigan State Uni-
versity, and Stanford.6 However, the full value of the
gaming form of simulation is yet to be determined.
Cherryholmes reviewed six studies and indicated that the
case for learning and attitude change resulting from

simulation games may not be as strong as has been claimed.7

The Problem

Statement of the Problem

The production of simulation games for the

classroom has spurred a great deal of research on

6Richard E. Dawson, "Simulation in the Social
Sciences," in Stimulation in Social Science Readings, ed.
by Harold Guetzkow (Englewood Cliffs, N.J.: Prentice-Hall,
1962), p. 218. (Hereinafter referred to as "Simulation.")

7Cleo H. Cherryholmes, "Some Current Research on
Effectiveness of Educational Simulations: Implications
for Alternative Strategies," American Behavioral Scientist,
X, 2 (October, 1966), 4-7. (Hereinafter referred to as
"Current Research.")




simulation's potential for improving instruction.
Cherryholmes succinctly reports:
Simulation does produce more student motivation and
interest, but there are no consistent or significant
differences in learning, retention, critical thinking,
or attitude change. It should be noted, however, that
conclusions on two hypotheses (retention and critical
thinking) were based upon one study only.8
He summarizes the research literature in his assumption
that simulation's effectiveness lies in the social-
psychological interaction among the participants. Ogunniyi
has provided the classroom teacher with an excellent
taxonomy of the simulation field, but he fails to give any
insight into the subjective feeling of the users of simu-
lation.9 In order to develop games which are usable by
the classroom teacher and to design games which are
acceptable to students and teachers, data are needed
concerning the teacher and student reaction to the new
simulation materials. Thus, the major problem identified
for study is the assessment of feelings of teachers and
students who use simulation games in comparison to their

feelings about lecture-discussion activities in social

studies instruction.

81pid.

9Omoyosho Ogunniyi, "The Methodology of Educational
Simulation and Design of a Simulated Instructional Model
for Occupational Education" (unpublished Doctoral disser-
tation, Michigan State University, 1969). (Hereinafter
referred to as "Methodology.")



There are three questions relevant to an analysis
of simulation acceptance.

First, do simulation games have a personality?
Motivational research has recognized that some products
(in this case instructional materials) are described as
"friendly," "cold," "conservative," "casual," or other
personifying adjectives. Bennett points out that a product
is thought of in much the same way as one might think about
a human being.10 He states, "knowing something about
people's impressions of a product's personality enables us
to investigate the origins of the more intense pleasant
and unpleasant aspects of the personality im.pression."11

Second, what are the personal reactions of students
who play simulation games? Recognition of user attitudes
is important if students are to develop a more positive
attitude toward themselves. Bennett states: " . . .
knowledge of such positive and negative feelings may direct
the attention of the design analyst to the parts of the
product's design that are its emotional assets or lia-
bilities. "2

Third, what are the personal reactions of teachers

who participate in a simulation game. Teachers develop

10Edward Bennett, "Product and Design Evaluation
Through Multiple Forced Choice Ranking of Subjective
Feelings," in Human Factors in Technology, ed. by Edward
Bennett (New York: McGraw Hill, 1963), p. 522. (Herein-
after referred to as "Product and Design Evaluation.")

ipig. 121pi4., p. 523.



impressions about methods of instructors and it is these
impressions which count for him.

In keeping with Bennett's contention, this study
will be an assessment of the subjective feelings of high

school students and teachers toward simulation materials.

Importance of the Study

There are a relatively small number of studies
that have attempted to evaluate the new social studies
game material produced for the secondary school. Con-
clusions regarding the effectiveness of games for social
studies instruction are tentative at best. Shirts states:

If one were forced to make a judgment on the basis of
the results obtained from research conducted to date,
he would have to conclude that games have not met_even
the more modest expectations of their developers.

There is a need to provide teachers with data about
how students feel about the new materials, not only to
prevent students from having an artificial outlook toward
the world but so they can be helped in integrating simu-
lation methodology into their instruction. It is important
that the characteristics of new instructional techniques
be established so that past conditions, trends, and mis-
takes can be understood. With this understanding, we can

profit from where we have been in order to establish

relevant, sensible, and useful methods of instruction,

13Gerry Shirts, "Games Students Play," Saturday
Review, May 16, 1970, p. 81.






which would help prevent students from dropping out of the
system.

When a teaching strategy as new as simulation games
strikes the classroom, it is expected that teachers and
students will have some equally new and intense feelings
about it. Many of these feelings will not be rational or
intellectual but their impact on social behavior will be no
less impressive.

There is still little empirical evidence of the
sociological and psychological impact of simulation.
Perhaps this void can be attributed to the newness of the
materials or perhaps to the relative lack of research.

The present study is concerned with assessing some
of these feelings which students have when confronted by
simulation in their social studies instruction and
comparing these feelings with reactions to the more
traditional teaching strategy of lecture-discussion.

Success in such an effort will help in establishing
guidelines for the use of simulation materials and will be
most useful for designing materials which improve our

present methods of social studies instruction.

Objectives
The general purpose of this study is to analyze the
idiosyncratic feelings of teachers and students who have
played selected simulation games. The aim of the study is

to find answers to such questions as:



1. What are the factors of personality within a game?

2. What are the personal reactions of students who

have played simulation games?

3. What are the differences in student feelings
toward simulation when compared with the more

traditional method of lecture-discussion?

This study also indirectly aims to provide

answers to such gquestions as:

1. What do teachers see as the general acceptability

of a simulation game?

2. What rationale for the use of simulation games are
suggested by an analysis of the personality traits
of teacher, student, and instructional simulation

materials?

3. What curricular modifications are possible in the
elementary and secondary schools because of

simulation games?

Hypotheses
The hypotheses for this study are stated as:

1 Teachers participating in a simulation game will
have a more positive attitude toward simulation (a
significantly higher mean score of intensity on the
standardized index of polydiagnostic association






setsl4) than toward lecture-discussions. Ud >0

Ug = 0 Let a = .01

Teachers participating in a simulation game will
have a more positive attitude toward simulation (a
significantly higher mean score of intensity
association on sets of qualities on the standard-
ized index of polydiagnostic association sets)
than teachers who have not participated in a simu-

. . 5
lation game Ul Uc ,

u, =10 Let o = .01

High school students participating in a simulation
game will have a more positive attitude toward
simulation (a significantly higher mean score of
intensity association on sets of qualities on the
standardized index of polydiagnostic association
sets) than toward lecture-discussion. Ud >0

Ud =0 Let a = .01

Students participating in a simulation game will
have a more positive attitude toward simulation (a
significantly higher mean score of intensity
association on sets of qualities on the standard-
ized index of polydiagnostic association sets) than
students who have not participated in simulation
games. (H, is false)

(0]
X, =X Let a = .01
t e
Up = Uy = U3 =0y Ug
Assumptions

In order to give coherence and meaning to the

evaluation procedures used in this study the following

14Edward M. Bennett and D. K. Kemler, "Forced-

Choice Rankings as a Method for Evaluating Psychophysio-
logical Feelings," USAF WADC Tech Report, June 20, 1958,
58-310.
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assumptions are made: (1) An instructional theory must

be expressed in terms of individualization, (i.e., each
individual differs from every other and thus, each must

be taught in a unique way); (2) most learning takes place
outside the school in an unstructured way without the
conscious effort of training; (3) the learning environment
must be adaptable to allow for change of content, pace,
sequence, style of the learner; (4) a teacher's subjective
feeling toward instructional materials influences his
acceptance of the materials and his use of the materials;
(5) the student's feelings about materials influences his
learning from the materials: (6) the pleasure or dis-
pleasure of instructional materials influences the
acceptance of the instructional materials; (7) each person
experiences product satisfaction in his own way since he
has his own needs to satisfy; and (8) the successful
design of simulation games depends upon the ability of the
designer to gain dependable insights into the subjective

feelings of teachers and students who use the materials.

Definition of Terms
Recent developments in the simulation field have
resulted in a number of new descriptive terms. Their usage
has not been precise and their meaning has been vague.
For the sake of clarity the following terms have been

defined.
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Simulation.--Simulation as it is used throughout
this study has been defined as a technique by which the
essential features of some object or process are abstracted
from real life and re-combined in a model which represents
the functions of the original and can be manipulated for
the purpose of study or instruction. The model takes the
form of three elements: (a) a situation in which a
stimulus is provided, (b) action which is the immediate
reaction to the stimulus or the manipulation of the object
or the interaction among learners, and (c) positive or

negative feedback as a consequence to the learner's

action.15

Simulation Game.--Simulation game is defined as a
social, political, economic or international model or
exercise having the properties of simulation and the
essential properties of games in general. The model

itself is oriented toward specific educational objectives.

lSThere are many definitions of the term simu-
lation. All writers are in agreement that simulation is a
representation of a system or of real life. Because many
writers have reviewed the definitions of simulation, it is
not necessary to review this effort in this study. Beck
and Monroe's review offers a precise definition. It means
a procedure in which a model of, or an analog to, a real
situation is created for the purpose of instruction or
testing. In all cases relevant conditions and presented
assumptions, hypotheses, or courses of action are fed into
the system, and the consequences are observable. Isobel H.
Beck and Bruce Monroe, "Some Dimensions of Simulation,"
Educational Technology (October, 1969), p. 45. Sackman is
another writer who has given a precise definition of simu-
lation. He says "Simulation is the differential represen-
tation of objects and events in my position of a referrent."
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The basic elements are: (1) players or actors, each
striving to achieve a goal; (2) rules which limit the
range and define the nature of legitimate actions of the
players. The rules establish the basic order, sequence
and structure within which actions take place; (3) action
or play which is the time dimensions which may analogize
the "real time" or "real life"; (4) feedback which is
spontaneously received for actions taken, and through
which the players are able to feel the consequences of
their decisions as their actions affect other students in
the game; and (5) competition between players or between
the player and the model or other players. In the end
someone wins.16 Not all games are simulations. Cherry-
holmes stated "A game becomes a simulation when it attempts

wl?

to model a referrent system. For example, games of

chance such as Monopoly, slot machines, or card games are
not a valid form of simulation because they are not
oriented toward specific instructional objectives. It is

the instructive objectives of the game and specifically

16Some writers attempt to make clear distinctions
between gaming simulation and other related operations;
others treat simulation and gaming as roughly synonymous.

An informative analysis is made by Dawson in "Simulation."

17Cleo H. Cherryholmes, "Simulating International
Relations in the Classroom," in International Dimensions
in Social Science, ed. by Becker and Mehluzen (Washington,
D.C.: 38 Yearbook, National Council for Social Studies,
1968), p. 176.




13

of the model, that distinguish educational games from
parlor games. Shubik's analysis of games and simulation
takes the position that the definition is determined by
the application of method. He suggests:

Gaming is an experimental, operational, or training

technique which may or may not make use of a simulated

environment but is invariably concerned with studying

human behavior or teaching individuals. In simulation,

the behavior of the components is taken as given. The

actual presence of individuals is not necessary to a

simulation, but it is to a gaming exercise.

Eric Berne in the best seller, Games People Play,
takes a similar approach. He indicates that gaming is a
contest whereby players fulfill a conscious or unconscious
objective. Games may be pleasurable or painful or both,
depending upon the weapons and the prize. A game may be
defined "as a kind of caricature of social life. It is
a magnification of some aspect of social interaction from
its social context and giving it a special context of its
own. "9
Thus, a simulation game is a technique which

places the learner in a role-playing situation in which he
assumes a decision-making role, but where he must follow

procedures and rules to achieve specific objectives. 1In

this environment he discovers a basis for his actions and

lgMartin Shubik, ed., Game Theory and Related
Approaches to Social Behavior {New York: John Wiley and
Sons, 1964), p. 71.

ngames S. Coleman, "Introduction: 1In Defense of
Games," American Behavioral Scientist (October 16, 1966),
3.
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he is led to conceptualize about the practical consequences

of his courses of action.20

The Kamehameha Schools.--The term The Kamehameha

Schools has been used in the study as the accepted title of
a private school which is supported by the Bernice P.
Bishop Estate, and is located in Honolulu, Hawaii. There
are four separate schools within this private school
system--the Kamehameha School for Girls, the Kamehameha
School for Boys, the Kamehameha Schools' Preparatory
Department Elementary Division, and the Kamehameha Schools'
Preparatory Department Intermediate Division. The secondary
division of the schools for boys and girls enrolls students
from grades nine through twelve. Since 1965, students
enrolled in the two upper schools have had co-educational
classes. The elementary division enrolls students in
grades kindergarten through grade six. The intermediate
division enrolls students in grades seven and eight. The

total enrollment in all four schools in 1970 was 3,976.21

Procedure of the Study

The procedure for this study is based on the

assumption that simulation games produce intense emotional

20Arthur J. Hogan, "Simulation: An Annotated
Bibliography," Social Education, XXXII (March, 1968), 242.

21The Kamehameha Schools, ‘Accreditation Report,
Form B, The Kamehameha Schools, Honolulu, Hawaii, June,
1970.




15

experiences for students and teachers, perhaps differing
only in kind and extent from the emotional experiences
associated with any new and impressive cultural phenomenon.
In one way or another, each student must decide exactly
what the structure, function and meaning of each experi-
ence is to be for him personally. The motivational nature
underlying simulation games can be explained through an
analysis of the patterns of association held by differing
individuals who have participated in a simulation game.

Therefore, to gain an empirical picture of the
associations held by students and teachers who have played
a simulation game, the Polydiagnostic Method of social
research was used. The method was designed to reduce the
student's ability to distort his responses when dealing
with emotionally loaded material.

The historical method of research was used to
determine the general status of simulation practices, and
the functional criteria for the selection and administration
of the simulation game treatment. This included an
extensive and critical review of literature on educational
simulation. Primary sources of data pertaining to the use
of simulation games in education included recent disser-
tations, studies supported by the U.S. Department of
Health, Education, and Welfare, studies made by Air Force
and Army Personnel Training Research Center, and studies
reported by key investigators to the National Council for

the Social Studies. Secondary sources included books and
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articles pertaining to the use and development of simu-
lation games and their potential in education.

The data were organized and analyzed in the
following ways. First, an analysis was made to determine
the effectiveness of simulation in social studies in-
struction. Second, an analysis was made to determine which
simulation games were available for the study. Next, a
summary of its uses and functional criteria were described.

Six high school social studies simulation games,
described below, were selected for the study. They were:

1. Western Behavioral Science Institute's Crisis

939522 which was designed for students in grades

9-12, and simulates an international crisis among

six hypothetical nations.

2. The Foreign Policy Publishing Association's

Dangerous Parallel Game23 which was designed for

students in grades 9-12, and simulates an inter-
national crisis similar to the Korean conflict.

3. Science Research Association's Inter-Nations

24

Simulation which was designed for students in

grades 9-12 and for university students.

2ZWestern Behavioral Sciences Institute, 1121
Torrey Pines Boulevard, La Jolla, California.

23The Dangerous Parallel Game (Glenview, Ill.:
Scott Foresman and Co., 1969).

24The Inter-Nation Simulation (Chicago: Science
Research Association, 1970).
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4. Western Publishing Company's Ghetto Game25 which

was designed for students in grades 8-12 and
simulates problems felt by minority groups living
in the ghetto.

5. Interact's Sunshine Game26

which was designed for
students in grades 8-12 and simulates various urban
problems faced by different races in a mythical
city.

6. Psychology Today's Blacks and white527

which was
designed for students in grades 9-12 and simulates

racial problems in American cities.

Interviews for the selection of schools and
teachers were scheduled during the week of December 18,
1969, and January 5, 1970.

The results of these interviews indicated that
eight public high schools and two private high schools in
Hawaii were interested in participating in the study. The

following experimental procedures were used:

25The Ghetto Game (New York: Western Publishing
Co., 1970).

26The Sunshine Game (Lakeside, Calif.: Interact
Publishing Company, 1970.

27Blacks and Whites (Clinton, Iowa: Psychology
Today Publication Company, 1970.
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The Post-Test only control group design suggested
by Campbell and Stanley was used. (See Chapter III

for a discussion of the design.)

Twenty-five teachers volunteered to play a simu-
lation game (experimental group). These teachers
had no previous experience with simulation games.
Immediately following the game, a post-test was

given to evaluate their feelings.

Each school would randomly select twenty-five
students in grades 9-12 to play the simulation
game (N = 225). Social studies teachers would
volunteer to use the selected simulation game with

students who had never participated in the game.

Controls placed upon the teachers in their use of
the simulation game were that they would introduce
the game as a regular part of their social studies
instruction and would follow instructions provided

by the publisher.

Two conference sessions were held with each teacher

who used the materials. During the first session, teachers

chose the games and the time for their use. During the

second session, teachers were introduced to the post-test

and given instructions on the evaluation procedure

(polydiagnostic method).
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Population

Two samples were selected for the study. A sample
of fifty high school teachers who had never used simulation
games, and a sample of 225 high school students from public
and private high schools in Hawaii, who had not partici-
pated in a simulation game. Characteristics of the samples
are found in Chapter III. The subjects were pre-selected
as having met one major criterion--they had never partici-
pated in, or used a simulation game as part of their

social studies instruction.

Evaluation

Conclusions on the subjective feelings of students
and teachers who participated in a simulation game were
based on the analysis of data gathered through the use of
the polydiagnostic method. Related research on simulation
provided guidelines in establishing criteria for this
study. Specific criteria used in the selection of simu-

lation games were:

1. Does the simulation game present adequate intro-
ductory materials relevant to the real life model

in a manner that will motivate the student?

2. Does the simulation game provide for heterogenity

of students?
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Does the simulation game present concepts, skills,
and situations which involve the learner and provoke

his participation?

Does the simulation game reinforce and extend

previous knowledge, attitudes, and motivation?

Does the simulation game provide a stimulus, a
response situation, and feedback as a consequence

to the response?

Criteria for the polydiagnostic method of assessing

emotional feelings of teachers and students in this study

were:

1.

Evaluation must be a standardized technique for
eliciting patterns of association in quantitive

form.

The method should assess the subjects' attitudes
as they relate to a variety of objects, situations,

or conditions.

Test items have a level of common familarity as

evidenced by their high word frequence.

Limitations and Scope

This study has been limited to the assessment of

feelings of students and teachers who have participated in

a simulation game. The sources of data used are limited

to six simulation games used without follow-up discussion

for social studies instruction.
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This study does not have as its purpose the develop-
ment of a simulation game, although implications for the
design of simulation games will be presented from the data.

The development of a general plan for inservice
training for social studies teachers, through extensive
workshops, was considered a separate but related area for
future evaluation and study. However, the writer antici-
pates the need for this additional study of utilizational
procedures. The writer's intention is to carry out such a

study based upon the study reported herein.

Overview of the Study

A study of the related research and a general
review of the methodology of simulation in social studies
education is reported in Chapter II. Because of the recent
impact of simulation games and the problem of evaluating
the instructional variables in the simulation technique, a
review of the research on "Transfer effects of the
instructional medium" is made in the review section.

In Chapter III, a discussion of the procedures, the
design of the study and the instruments used for the
collection of data is reported. Emphasis is placed on the
polydiagnostic method of social research, which is still
relatively unpublicized.

Findings from the study are reported in Chapter IV.
Conclusions, implications, and a summary of the research

are discussed in Chapter V.
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In the next section the major concern is the
general status of the simulation game methodology and
conclusions that can be drawn concerning the effectiveness

of the technique for social studies teachers.



CHAPTER II

REVIEW OF THE LITERATURE

This review of the research will focus on four
areas: (1) critiques both favorable and unfavorable on
the use of educational simulations; (2) the rationale for
using educational simulating games in social studies
instruction; (3) the effectiveness of educational simu-
lation games on motivation and learning in social studies
education; and (4) a review of research on the value of
high realism in the development of educational simulation.

Critiques on the Effectiveness
of Simulation

Some of the best known simulations historically
have been military training devices such as the Link
Trainer, the Flight Simulator Trainer, and engineering
devices such as wind tunnels for testing scale models.
Paul Twelker estimated that there were over three thousand
different types of simulators used by the United States
military.

He stated:

23
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In the military, simulation applications range from the
exceedingly simple to the exceedingly complex. At one
end of the continuum, a simulator may cost as little

as ten cents, while on the other end of the continuum,
one single simulator may cost as much as 11 million
dollars.l

Military studies provided evidence that simulation
is effective in teaching identification skills,2 oper-
ational procedures,3 and discrimination skills.4

Military research has centered on the flight
simulator which Adams defined as "a complex electronic
device designed to reproduce, with considerable realism,
the physical features of controls and instruments, the
aerodynamic response of instruments under various conditions

of flight and operator response, switches, warning lights,

lPaul A. Twelker, "Simulation: Status of the
Field" (paper presented at the Simulation for Learning
Conference sponsored by the Commission for Educational
Media Association, N.E.A., Boston, Massachusetts, October,
1968), p. 3. (Hereinafter referred to as "Status of the
Field.")

2F. J. McQuigan and E. F. MacCaslin, "Whole and
Part Methods in Learning a Perceptual Motor Skill,"
American Journal of Psychology, LXVIII (March, 1955),
658-61.

3R. M. Gagne and E. A. Bilodeau, "The Effects of
Target Size Variation on Skill Acquisition," in Research
Bulletin AF-PTRC-TR-54-5 (Air Force Personnel and Training
Research Center, April, 1955), 257.

4J. A. Adams, C. A. Garrett, and J. G. Robertson,
"Measurement of F-860 Student Pilot Ability in Radar-Scope
Interpretation," in Technical Memorandum IPRL-TM-55-3
(Tyndall Air Force Base, Florida, Intercepter Pilot Research
Laboratory, Air Force Personnel and Training Research
Center, June, 1955).
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radio and navigational aids, and sometimes, auditory

stimuli.“5

Adams also reported that "the flight simulator
was valuable for training pilots to cope with dangerous
situations.“6 He stated:
Certain emergencies may occur only once in a pilot's
flight career, but when they occur, the pilot must act
with accuracy and speed if he is to complete the
mission, not to mention that it is wvaluable to
familiarize a pilot with the operational procedures
and characteristics of an aircraft to which he is
newly assigned.’
Other reasons cited for the use of simulators in the Armed
Forces include: (1) they have low operating cost; (2)
they are suitable to teach procedures which are impossible
to teach in the air, especially the continuous psycho-
motor skills required by the aircraft; and (3) simulator
training reduces a pilot's trial-and-error responses on
his initial flights.

The training importance of simulators in the
military has secured their position in training programs
and the trend is clearly toward more extensive and elabo-
rate uses of them. For example, Kristy described a
futuristic computer-controlled training of Air Force

electronics technicians. The system, he said, "would cost

approximately 130 million dollars but would reduce training

5J. A. Adams, "Some Considerations in the Design
and Use of Dynamic Flight Simulators," Research Report
AFPTR-TN-57-51 (Randolph Air Force Base, Operator Labo-
ratory, Air Force Personnel and Training Research Center,
April, 1957). (Hereinafter referred to as "Dynamic
Flight Simulators.")

6 7

Ibid., p. 2. Ibid.
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time by two-thirds and would represent a savings to the Air
Force in training costs up to 75 million dollars per
year."8

Simulators used for military training include:
Shipboard Universal Radar Land Mass Simulators, Sonar
Simulators, Submarine Simulators, Talos System Shipboard
Simulation Equipment, Target Generators, Three Dimensional,
Airborne Simulator, Helicopter Flight Simulator, Height
Finder Target Simulation, Fire Control and Launcer Simu-
lation, and the FIU-1 Operational Flight Simulator
Trainer.9

The military also developed the use of the war
game as a form of simulation. Adams defined the war game
as "the means for simulating the play of a systematic
strategy or a tactical operation of opposing forces
including th—sided maneuvers, board games, tactical games

or strategic war games.“lo

The objective of using "war
games" is to see how systems operate in practice without
becoming involved in the risk, expense and time of the real

situation. War games have been used to refine, plan and

increase the efficiency of military decision-making.

8Norton J. Kristy, "The Simu-tech Trainer for
Technical and Vocational Training," in Inventing Education
for the Future, ed. by Werner Z. Hersch, et al. (San
Francisco: Chandler Publising Co., 1967), pp. 114-22.

91pid., p. 116.

lOAdams, "Dynamic Flight Simulators," p. 3.
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Although the war game has been in existence for
many centuries, its exact origin is unknown.11 Raser
reported that "in 1798, 'nev Kriegspiel' a true war game,
was developed at Schlesurg which, instead of using a
board, the game used a map divided into 3,600 squares, each
with distinctive topographical features in which game
pieces were moved.“12

To date, Rand has continued to use war games as
political-military exercises to test strategies and
planning.13 Other attempts at war-gaming include the
United States Joint Chief of Staff Joint War Games Agency's
TEMPER, and exercises developed at Massachusetts Institute
of Technology.14

One current example of the war game is the

military-political game "Cold War" developed by the Rand

Corporation.

llJohn R. Raser, Simulation and Society: An
Exploration of Scientific Gaming (Boston: Allyn and
Bacon, Inc., 1969), p. 46. (Hereinafter referred to as
Simulation and Society.)

121p54.

13Richard E. Barringer and Barton Whaley, "The
M.I.T. Political-Military Gaming Experience," Orbis, IX,
2 (June, 1965), 437.

14Robert D. Specht, War Games (Santa Monica, Calif.:
Rand Corporation, March, 1957), pp. 7-10.

15J. M. Goldsen, "The Political Exercise, An
Assessment of the Fourth Round" (Washington, D.C.: The
Rand Corporation, D-3640 RC, May 30, 1956). (Mimeographed.)
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Another impetus for simulation in social studies
instruction came from the experimentation in the social
psychology of groups.

Raser stated:

The basic principles of group interaction are included
in modern simulation game efforts. These principles
include: the efficiency and reliability of different
kinds of communication nets, the development of group
loyalty, or ethnocentrism, the cohesion of groups as

a function of outside threat, and the impact of shared
responsibilities f?r a decision on the kind of decision
that will be made.l®

Business and industry are using these principles
in their simulation game materials to develop skills and
roles needed for executives in the business community.
Business organizations have used the in-basket simulation
to train administrators. The in-basket simulation is
usually an individual decision-making exercise centering
on situations that represent the daily work of an adminis-
trator's "in-basket." Every few minutes the trainee is
presented with situations which require him to make
decisions. The in-basket is concerned primarily with
overall performance of the student and of the ramification

of decisions the student made.17

16Raser, Simulation and Society, p. 50.

17

Ogunniyi, "Methodology," p. 62.
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The main elements of in-basket design have been
studied by Frederiksen, Saunders, and Ward.18 Their study
revealed that more research was needed to guide the
development, design, and evaluation of the in-basket
simulation. They suggested that the best way to design
in-basket materials was to classify the model by situation,
and by function. Frederiksen stated:

The situational problems must involve interactive
behavior and the functions of the in-basket must
include: (1) routinized functions, (2) flexible
function, requiring adaptability and willingness to
innovate, and (3) foresight requiring resourceful
anticipation and data evaluation requiring judgments
about what is needed and what is not.

Ogunniyi explored the theoretical principles of
role theory in the in-basket simulation form in his study
at Michigan State University. He found:

The roles must be proved before they can represent
those of the model. The relevant substantive elements
of the environment need to be represented in the simu-
lation design in order to give effect to active and
interactive responses of the model. The simulation
must involve life-like activities which provide
practice of the roles, so that the reward and punish-
ment constraints of real life can be brought to play.
Rules and constraints must be stipulated to condition
the role behavior of the learner.

18N. Frederiksen, D. R. Saunders, and Barbara Ward,
"In-Basket Tests," Psychological Monographs, VII, 9 (June,
1957), 22.

19pi4., pp. 2-5.

2OOqunniyi, "Methodology," pp. 88-89.
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It was clear that his analysis of simulation
assumed high-fidelity conditions that replicate the
operational model in real life.

Simulation games have been used in many American
universities to teach basic concepts of marketing, finance,
production, and overall management. The American Manage-
ment Association developed the Top Management Decision game

21

in 1956. Other games designed to teach business concepts

include "Play One"22 n23

and the "Integrated Simulation.
There has been disagreement on the value of
business games for instruction in American universities.
Goetz's critique of business games revealed that they are
too time-consuming and costly.24 While Klasson's study
pointed out that in ninety undergraduate and graduate
schools, eighty-two users felt business games had definite

value.25 Vance's study also supported the contention that

21Joel M. Kibbee, Clifford J. Craft, and Burt Nanus,
Management Games (New York: Reinhold, 1961).

22E. R. Adlinger, "Business Games-Play One,"
Harvard Business Review (March-April, 1958), 32-35.

23w. N. Smith, E. E. Estey, and E. F. Vines,
Integrated Simulation (Cincinnati: Southwestern Publishing
Company, 1968).

24B. Goetz, "A Critique of Business Games,"
Academy of Management Journal, X, 5 (December, 1959).

25R. Klasson, "Business Gaming: A Progress Report,"
Academy of Management Journal, XIX, 4 (September, 1967).
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business games have value. His data revealed that business
students and managers who did well in his game had high
correlations between game performance and attributes that
are found in successful managers; namely, self-assurance,
decision-making ability, perceived occupational level, and
initiative.26
More recently, Hodgetts at the University of
Nebraska concluded "that the design of management games
should be easy to understand and it must emphasize the
basic concepts of management."27
Another educational use of simulation has been to
test theories of learning in schools of education.
Fergenbaum designed the Elementary Perceiver and Memorizer
Model to simulate verbal learning.28 In evaluating the
model, Paul Kjeldergaard stated:
If one inquires about the extent to which simulation of
cognition and learning has contributed to the psy-
chological theory of behavior, one is forced to

conclude very little. The emphasis thus far has been
upon creating models which produce an adequate match

265. Vance, "Use of a Performance Evaluation Model
of Research in Business Gaming," Academy of Management
Journal (March, 1967), 30-35.

27Richard Hodgetts, "Management Gaming for Didactic
Purposes: A New Look," Simulation and Games, I, 1 (March,

1970), 53.
28E. Fergenbaum, The Simululation of Verbal
Behavior (Washington, D.C.: Sparton Books, 1961), pp.l21-22.
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of the human counterpart. . . . New constructs have
revealed behavioral phenomena previously unobserved.29
A seemingly significant observation by Hallworth
on computer simulation of cognitive processes was that "we

may use what is known about computer simulation of learning
w30

to write programs for student-teachers.
This observation has been true of the simulators
now being used to confront student-teachers with the
problems of the classroom. Bert Kersh developed a classroom
simulator which presents to student-teachers a filmed
sequence of typical discipline problems which they are
expected to face. In his model a filmed simulated situ-
ation was presented to the student who was required to
respond by determining a course of action. Feedback was
then provided to the student by the computer.3l Other
notable efforts in teacher-oriented simulation include

those of Cruickshank who developed simulated procedures

29Paul M. Kjeldergaard, "Simulation of Cognition
and Learning: The Role of Individual Differences," in
Learning and Individual Differences, ed. by Rogert M.
Gagne (Columbus, Ohio: Charles E. Merrill Books, 1967),
pp. 218-20.

30Herbert J.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>