Developments in Business Simulation & Experiential Exercises, Volume 12, 1985
LEARNING THEORY AND RESEARCH DESIGN: HOW HAS ABSEL FARED?

Richard J. Butler, Rochester Institute of Technology
Peter M. Markulis, SUNY Geneseo
Daniel R. Strang, SUNY Geneseo

ABSTRACT

Since its inception in the early 1970’s, a major focus of
ABSEL has been research on learning. However, after years
of ABSEL research, many of us perceive little in the way of
definitive findings relative to understanding the relationship
between experiential exercises and learning outcomes. This
paper examines two major problems that may have impeded
our work in the area: lack of adequate research designs and
lack of a good framework for conceptualizing the learnin,
process. The authors have reviewed eight years of ABSE
proceedings and classified studies of learning according to
their use of good research design techniques and accordin
to the nature of the learning that the researchers investigated.
Suggestions for altering research methods and foci of study
are offered.

INTRODUCTION

One has only to peruse any one of the Annual
Proceedings or any of the programs for the annual meetings
to note that ABSEL members have been preoccupied, since
the inception of the Association, with the issue of learning
attributable to simulations and other experiential exercises.
Yet little has emerged from this collective effort that
establishes what learning outcomes occur with experiential
exercises and under what conditions.

The project reported was undertaken for three
reasons. First, to review what ABSEL researchers have done
in terms of linking simulations/experiential exercises and
learning theory. After reviewing the research studies in the
ABSEL Proceedings it is our contention that most attempts
to show that learning is associated with simulations have
fallen short of the mark. The difficulty of developing such
evidence takes on special significance for ABSEL given the
interest in simulation/experiential exercise pedagogy on the
part of much of the membership. Second, we are interested
in identifying the causes of this state of affairs (i.e., lack of
definitive evidence) . Two factors in particular seem to have
impeded development of knowledge 1n this area: inadequate
attention to research design and the lack of a paradigm to
guide investigation of learning. A third for this project is to
suggest the value (for future researchers in this area) of a
standard taxonomy for categorizing and classifying 1earnin§
outcomes, that is both consistent with generallgr accepte
learning theory and relevant to the objectives and purported
benefits of simulations/experiential exercises.

Some earlier attempb:[s at evaluating the state of

ABSEL research have been undertaken by ABSEL
researchers. For example, Wolfe (1981) reports that a
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review of ABSELs Proceedings for the years 1976-1980
revealed: ] ] )
“a proliferation.., of ‘pre-experimental’ designs and
an almost total absence of true experimental studies
All the studies appearing in the ABSEL
Proceeding failed to meet the criteria of external
validity, and more importantly ...Velg few ... met
the criteria for internal validity.” (p. 72)

In an earlier article Wolfe (1976) noted that even the most
rigorous designs (viz., Stanley and Campbell’s separate-
sample pretest-posttest control group) had not been fully
implemented b%/ ABSEL researchers.

Keys (1976), in a review article on simulation gaming
and learning, located only eight studies (mostly non-
ABSEL) ‘that utilized definite criteria for the measurement
of learning and professionally acceptable research criteria”
(p. 173) . Furthermore, the focus of the research in these
studies appeared to be on pragmatic tests of the efficacy of
simulation-gaming vis-a-vis other teaching techniques.
There is little indication that any paradigm of learning
guided the selection of outcome measures.

It is also the case that at least a few ABSEL researchers
have recognized the need for a paradigm that could be used
to guide research on learning outcomes (Brenenstuhl and
Catalanello, 1976~ Burns and Gentry, 1977; Gentry and
Burns, 1981) . Perhaps the most sophisticated design was
suggested by Brenenstuhl and Catalanello, one which
incorporated learning theory and research methodology to
gather data on different ty]pes of learning outcomes _(%. "
co§n1tlve development, skills, motivation, and satlsfaqtlon%_,
and correlate them with personality variables. Certainly in
terms on conceptualization, this design represents a_stron
Fropqsal, which attempts to capture very different kinds o
earning outcomes using a rigorous experimental
methodology. In another example, Gentry and Burns (1981)
propose operationalizing learning (one of two dependent
variables m their model of effectiveness of experiential
exerc1sesg using Blooms Taxonomy of cognitive outcomes.
Smith (1981) issued a call for game designers to incorporate
the implications of Blooms Taxonomy and other learning
models into their simulations.

~ Itis evident from the above that the issues of research
design and recognition of the need for a paradigm of
learning outcomes to %}Inde researchers are not entirel
missing from ABSEL. However, it appears clear, as will
become evident below, that much more needs to be done by
us as an association, that an occasional exhortation to
strengthen our research designs or a passing reference to the
value of employing a shared paradigm of learning.
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A TAXONOMY OF EDUCATIONAL OBJECTIVES

Basically, a taxonomy is a way to classify or categorize
according to natural relationships. A taxonomy must be
constructed so that the order of the terms corresponds to
some ‘real’ order amon% the phenomena represented. A
taxonomy is helpful to: (I) standardize communication; (2)
focus attention on under researched areas; and (3) classify
phenomena (the most basic level of science). Characteristics
of a good educational taxonomy are that it: (1) actually
improves communication; (2) is logical, consistent and easy
to use; and (3) is consistent with relevant and accepted
psychological principles (Bloom, 1956)

In the education literature that has come to be known as
Blooms Taxonomg of educational objectives was first
introduced in 1956 (Krathwohl, Bloom, and Masia). This
taxonomy is considered a standard way to classify learning
objectives and outcomes and has been successfull
employed by researchers in the field of education. It
classifies learning outcomes into three domains: (1
cognitive (or knowing); (2]) affective (or feeli_ngsc?; and (3
psychomotor (or doing). The cognitive domain deals with
recall and recognition of knowledge and with the
development of intellectual abilities and skill. An example of
cognitive skills emerging from a simulation experience
might be the ability to forecast sales given information on
historical sales patterns, the state of the economy, and
competitors_* strategies.

The affective domain refers to the way and degree to
which learners are sensitized to learning. The affective
domain emphasizes a feeling, tone, or a degree of acceptance
or rejection of learning. In a simulation context, the affective
domain ml%ht refer to the goal of having students enjoy, and
perceive value in managing a (simulated) firm.

The psychomotor domain refers to the development of
motor skills. An example of a simulation aimed at the
psychomotor domain is the flight simulation, used by the
airlines to train pilots, demonstrated at the 1983 ABSEL
Conference at Tulsa, Oklahoma.

Within two of the three domains, Bloom, et. al., have
described several levels. In the cognitive domain, the most
basic level is knowledge (of specifics, terminology, facts; of
ways and means of dealing with specifics; of universals and
abstractions). The second level is intellectual abilities and
skills, principally comprehension. It includes the ability to
translate, interpret, and extrapolate. The third level in the
taxonomy is the ability to apply knowledge. The fourth level
is analysis (of elements, relations, and organization
principles of the body of knowledge). The fifth level is
synthesis. This includes the ability of"a student to generate a
unique communication, produce a plan or set of operations,
or derive a set of abstract relations. The sixth and highest
level in Bloom’s Taxonomy is evaluation. This involves the
student’s ability to judge in terms of internal evidence and in
terms of external evidence in the situation. For your
reference, Apé)endix 1 lists the learning objectives of the
taxonomy and relates them to various types of learning
objectives for the student.
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Bloom offers a similar hierarchical scheme for the
affective domain. Briefly, level 1 is receiving (or attending
to) the material presented. It includes awareness, willingness
to receive information, and controlled or selective attention.
Level 2 is _respondm%_ to the material. It included
acquiescence in responding, willingness to respond and
satisfaction in response. Level entails valuing. It
encompasses acceptance, preference for, and commitment to
material learned/values. Level 4 is organization (of values)
into a system. Level 5, the highest Tevel in the affective
domain, involves acceptance of a generalized set of values
and characterization of the world in an internally consistent
manner. Appendix 2 summarizes levels in the affective
domain. Within the psychomotor domain, Bloom offers no
taxonomic levels. ) ) )

There are several possible advantages associated with
the use of Blooms Taxonomy for ABSEL researchers. First,
it may help researchers conceptually clarify the domain and
level of learning goals that the researcher is investigating.
Creators and users of simulations/exercises have citeclg man
goals. Many of these goals are disjointed, unclear, or so all
encompassing that they could not possibly be achieved by
one simulation exercise. Taxonomies can help clarify our
thinking with regard to what already exists and what we
expect after the simulation or experiential exercise is carried
out. Second a taxonomy can help us see how close--or apart-
-we are in establishing, measuring, and evaluating education
objectives (ef., might we be measuring the same learnin
outcomes and calling them by different name?). Third, 1
ABSEL research is to be cogent, credible, and coherent, a
standardized way to define, measure, and evaluate the
learning benefits of simulations/experiential exercises must
be established. Blooms Taxonomy represents a good starting
point.

“.through reference to the taxonomy as a set of
standard  classifications, teachers should be able to
define such nebulous terms as those given above. This
should facilitate the exchange of information about their
curricular developments and evaluation devices. Such
interchanges are frequently disappointing now because
all too frequently what appears to be common ground
between schools disappears on closer examination of the
descriptive term being used.” (Bloom, 1956, 1)

A FIRST CUT AT CLASSIFYING ABSEL RESEARCH
ON LEARNING AND RESEARCH DESIGNS

Up to this point, we have introduced in a somewhat
general fashion a taxonomy of learning. In this section of the
paper, we wish to combine this taxonomy with an
examination of research design, to develop a useful
framework from which to view work undertaken by ABSEL
researchers. Such a framework will be useful in illuminating
directions for future research.

~As we discussed previously, Bloom’s Taxonomy
envisions three qualitatively different learning outcomes:
cognitive (or
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knowing); affective (or feeling); and psychomotor (or doin

. Our first step was to examine eight years (1974-1977 and
1981-1984) of ABSEL research studies of learning and
classify them into these categories. The results of this effort
are displayed in Table 1.

Table 1

Incidence of Africies By
Learping Domain
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As can be seen, a number of interpretations and
insights may be spawned from Table 1. However, it is our
intention to simply note the major trends, rather than to
speculate as to why such trends exist. What we consider to
be the most pronounced trends are as follows:
directed toward the

--  There are no studies

Psychomotor Domain.

-- Opverall, the ‘Other category was most frequentl
observed. As noted elsewhere, this category included aﬁ
studies which do not address learning in either normative
or.elmpirical mariner. It was observed in 45% of all
articles.

-- The Cognitive Domain was the most frequently
studied of the three learning domains, approximately 21%
of all articles. Although it was not the primary purpose of
this investigation to study sub-categories within the
various domains, we found 80% of studies of the
Cognitive Domain were at level 3 (application) and level
4 (analysis)

- A com]ﬁarison of the first four years of ABSEL
studies with the last four years shows a remarkably
consistent pattern for all the categories. One noteworthy
exception to this is the Affective Domain, where the
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percentage of studies has doubled from the first four years
to the last four years.

Our second task was to categorize the same eight
k'{]:ars of ABSEL studies in term of research methodology.
hile it would be ideal to plasmtfy these same studies into
one of the three categories of research designs (pre-
experimental, quasi-experimental, and experimental), in
practice this proved difficult. The reason it is difficult is that
the categories overlap somewhat as depicted in Figure 1. We
determined to evaluate the studies on their use of
randomization, control groups, and experimenter control of
the treatment variable. These three characteristics were
selected based on a review of the research design literature,
as indicators of the strength of research designs. We would
not argue that these are the only possible indicators, nor that
there may be some other method that is preferable to this
approach. What we were looking for was an approach that
would provide us with a least a crude measure of the
attention ABSEL researchers have paid to research design
issues. It seems reasonable to assert that studies that lack all
three characteristics (randomization of subjects, control
groups, and experimenter control of the treatment variable)
reipresent pre-science studies~ Studies that have one or two
of the other characteristics are weaker than studies
characterized by all three factors, in terms of “goods’
science. The results of our examination of research methods
is presented in the body of Table 2.

Figure 1
Overlaps of Research Designs Illustrated

Pre-experimental

B rE R R R omowowmom s on s "
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Table 3
Prequency ©f Incaidénce of Articled
Related to Design Features

1574 1574 1974 1¥77 1%81 1982 1983 L3E4
[ L] ¥ 1 ] 1] ¥ ¥
[ F.83 16.28 6.87 17.02 10.71 17.95 4.45 13.41
] ] o, 00 0. 00 @.00 - 11] o.o8 [ 1] 0.08
T G.00 .33 &.00 4.28 2.30 B.00 .00 [ 1]
i] 16.93 17.91 I7.27 J4.04 53.37 18.31 39.51 3g.Bl
P 51.85 14.88 50.00 29.79 23.81 33.11 4106 Iv.0%
C=R 5.TF 0. 00 il-.3& 0.0 o.a0 7,69 @00 [ % 1]
c=T [ 11 4.6% @.00 &30 .1 2. 56 .90 2.99
B-T [ .00 @.00 .00 .00 a.00 .00 ©.00
C=R=T [ .58 .00 .13 0. 00 3.0 690 .M
BOHE 3.85% &.98 4.5% &. 30 T.14 TR o.e0 i.99
100.08 100.00 100.00 lo0.98 Q00.80 100.00 100.00 QQ0.00
"T4="T77 "81-"H4d B YRE.
L] L] L1
C 12.37 11.%0 1. 4%
R .00 &.00 o.00
T 1.6l 0.T4 1.0%
[+] A%.03 L1-F ] I5.m1
P Ad.47 LM ] 15.59
=R .30 4.41 4. 37
[ 1.6% .31 .08
R-T &, 00 2.00 0.o8
C=R=T .15 Z.94 2.62
HOHE %.38 4.78 5.02
LgQ.80 100.00 LOO.0O0
Emy:
C iContrel)l » atudies with at ledit one centrol gEoup
B [Randem.) » acudies with Fasdemization
T (Treatsenel = studies iR which Ersatsents vefe vErled

@ {Oraer) = articles wnich 4o not PRCtaln ©0 research
F (Frescriprivel = articles promoting or describing
simglacion/experientlial exerclse without research

~ While the results of Table 2 seem self-evident, several
points are worth stressing:

-- The Prescriptive and ‘Other’ studies were the
most frequent, ran%ln from a low of 61% in 1982 to a
high of 82% in 1983. Generally, there is a relatively
stable pattern in terms of the design categories. One
notable exception to this is a decline in the Prescriptive
ty(ge articles, from 42% to 31% and an increase in the
~ (tihe(rl category from 29% to 40% over the period
studied.

-- Of all the design categories listed, the ‘Control’
category consistently occurred most frequently. After
“control, studies with at least two design elements
ranked next in terms of the number of actual articles,
while only 10% of the studies had all three design
elements. Clearly, studies in this latter category can be
described as having the strongest experimental Q,esign.

While this result is not indicated in the table, we
found a high cross-classification (roughly 65%) between
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studies in the ‘Prescriptive’ category and studies
which addressed one or more of the Iearning domains.
For example, a study which described a simulation and
suggested various learning benefits from using that
simulation would fall into this cross-classification.

] These findings suggest that much remains to be done
in terms of strengthening the typical research project.

DISCUSSION AND CONCLUSIONS

The purpose of this paper is to examine ABSEL
research in terms of a taxonomy of learning objectives and,
likewise, to examine the degree to which ABSEL articles
have employed fundamental research methodologies. The
authors hfypothes;zed that ABSEL research generally falls
short of  specifying clear learning objectives for
simulations/experiential exercises and that ABSEL research
generally failed to employ basic research methodologies.

urthermore, it became evident from examining the results
of this analysis (Table 1) that research efforts” of ABSEL
members have been focused primarilﬁ or~ cognitive learning
and have tended to ignore two other areas of learning~
affective, and psychomotor. In addition, within the cognitive
learning domain, ABSEL researchers have tended to focus
on only two levels--applications and analysis--of the six
prlmaﬁ levels in the cognitive domain hierarchy.

[hus, in terms of research on learning, it may be that
one direction researchers interested in experiential learning
should take is to examine the affective and psychomotor
domains as well as the cognitive learning domain. In
addition, even within the cognitive domain, we might
{)roﬁtably broaden our studies to look for evidence of
e_arnmﬁ outcomes at additional levels in the Bloomian
hierarchy of cognitive learning outcomes. In particular, level
1 (Knowledge); level 2 (Intellectual Ability/Skill); level 5
(Synthesis); and level 6 (Evaluation) appear to be almost
virgin territory for research. Most imperative, however, is
that ABSEL researchers, whether describing or analyzing a
simulation/exercise, must clearly understand and specify the
learning objectives studied in terms of a standard taxonomy.
Only by relating learning objectives and outcomes in a
standard format (Bloom’s bein§ an example), can ABSEL
hope to establish credible and unified evidence for the
benefits of exercises. o o

In terms of research design issues, it is clear from both
our review of the designs used in articles published in the
annual proceedings, and from our knowledge of how we
attempt to conduct research, that it is difficult to develop
strong designs given the attempt to integrate research efforts
with the teaching and learning context. In particular, as a
professional society, we have underutilized the techniques of
randomization (to achieve equivalent groups) , control
groups (to rule out the most likely of alternative
explanations) , and control of the treatment variable.
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_ The problem with knowledge developed using weak
designs is that it is highly suspect; and, therefore, does not
provide a solid base on which to build. It would seem that an
implication of our findings in this survey is that as a
professional society, we need to encourage our membership
to employ stronger designs and, thus, develop the reliable
knowledge base essential to effective utilization of
experiential exercises. Such encouragement might take place
through conducting workshops at the annual meetings on
dem%n of research, establishing a recognition program for
excellent research by our members, and other actions to
foster attention to this critical issue.

In the long run, this society will prosper as its
membership is able to demonstrate they are more effective
as a result of experiences and knowledge developed in
association with ABSEL. A task essential to the long-term
survival of this association is to strengthen our approaches to
knowledge building. This will require changes in the
emphasis and activities of our association. It will require us,
as members, to open up in the traditional ABSEL spirit and
share our questions, problems, and approaches to doing good
knowledge building. Given the unique spirit of ABSEL, we
can all expect to benefit from this challenge.
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Appendix 1%
Bloon's Taxonoey of
Edusational OBJectives:
The Cognitive Domain
Leagning Objectives

1 pasic Enowledge

bescription of Learnirg

Student recalls or recegnizes
information

1 Comprahension Student ¢hanges information
into & different symbolic
form

1 Applicatien Student discovers relation-
ERLpS. gensrallzation, and
skilis

4 hknalysis Student malves problemd in
light of conscious knowledge
of the relationship bebWeen
compotents and the pranciple
Lhat DEJanizes the aystems

S Synthesis Erudent generates unigdoe
comminicaeion, preduce

4 plan or set of abstrace
relatioaships==provides new
insights

& Evaluation Student develsps ability to
creat® atandards of judgment.
to welgh evidence and to
analyzs

BHaged on mecondary reference to Gentry and Burns, 1981.

Appendix 2

Hloge s Taxonosy of
Educational Objpectives:
The Affective Domain

Level 1nc | udes

L. Fecelv:ng ATLEnbion £O MAtEElal PERSEnCed

2. FRespording Acquiescence, willimgness.
and satisfaction Ln fespanse
Le matesisl presented

3. WValuing Acceptapte, preference for. and
Commltment to what's learned

4, Organization of wvalues Eatablishing ordicwed celatidnsnlps

anong values

5. MAcoceptlng genecal set

Person ix characterized by tme walue
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in set of values
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