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ABSTRACT

Studies of simulation usage normally involve respondents who use different
simulations. This paper presents the results of a survey of the users of the
same simulation, The Management/Accounting Simulation. One objective
of the study wag to determine the degree of variation in the administration
of the simulation among the various users. The findings regarding variation
in various aspects of administration and performance evaluation are
presented in this paper.

INTRODUCTION

The Management/Accounting Simulation, a simulation designed
specifically for courses in management accounting, has been in collegiate

use since 1974. Originally, written in FORTRAN and designed for use on
main frame computers, the simulation wag rewritten and published in 1988
exclusively for use on micro computers. Since the original publication date,
nearly 20,000 students have participated in the simulation.

Until this study, no formal survey of users had been made. Since a
significant number of professors and instructors have used the simulation,
the time seemed right to do an in-depth study of usage and learning
benefits. Consequently, a questionnaire was designed and mailed to 110
users and non-users. Questionnaires were not sent to purchasers of the
software in foreign countries including Canada. Thirty-two usable responses
(29%) were received, Of this number 15 were from non users.

This study presents the results of a survey of users of the same
simulation. The value of this particular study is that results may be
evaluated without any distortion from users who use different simulations.
If significant variations in perceived learning and benefits are found in
situations, as in this case, where the simulation used is a constant, then
studies based on one simulation under the control of the same user may
require that generalization of results be withheld pending additional further
research involving other users.

Simulations are flexible educational tools. Considerable variation
can exist regarding administration, objectives, grading, and performance
evaluation (Wolfe, 1985). A major purpose of the survey was to learn how
usage varied in the following broad areas:

Management accounting courses

Goals and objectives

Simulation administrative procedures

Perceived learning and educational benefits.

Evaluation of performance.

MANAGEMENT ACCOUNTING COURSES

This study revealed that the Management Accounting Simulation
was being used in all levels of management accounting courses and in
different types of schools. The simulation has been used in sophomore,
junior and senior, and graduate level management accounting courses. Also,
the simulation was being used in several community colleges. Fifty percent
of the users (Table 1) indicated they were using the simulation in the
graduate management accounting course. This finding is somewhat
surprising in that the simulation was primarily designed for accounting
majors. The fact that the simulation allows the use of management tools in
the functional areas of marketing, production, and finance probably
accounts for the use of the simulation with MBA students. Also, the
maturity of graduate students may be another reason.
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EDUCATIONAL.. GOALS AND OBJECTIVES

The Management/Accounting Simulation, even though heavily
accounting oriented, is still a general or business enterprise oriented

simulation. The goals or objectives and procedures in using this type of
simulation can vary significantly. Respondents were given a list of some
possible objectives (Table 2) and were asked to check as many as apply.
The degree to which these objectives were accomplished is presented in
Table 4.

All user respondents except one checked choice number 1; that is, a
primary goal was to use the simulation as a type of practice set. All users
(100%) as shown in Table 4 believed that their objective in using the
simulation as a practice set was accomplished or that their expectations
were exceeded.

There is virtually unanimous agreement by Simulation theorists
that simulations have a high potential to integrate concepts of the same
discipline or from different disciplines. Seventy one percent of the user
respondents (Table 2a) reported that one reason for adopting the simulation
was to give the course an integrative multi disciplinary element. Since
business simulations in general have been recognized for their integrative
potential it was not surprising, to learn that 76% of the user respondents
(Table 4) reported their expectations on this objective were achieved or
exceeded.

Other simulation studies have reported that a high percentage of
students consider business simulations to be fun. In this study, 65 per cent
of the user respondents indicated that a major purpose of adoption was to
introduce an element of fun in management accounting courses.
Surprisingly, however, only 45% of the respondents (table 4) felt that there
was significant accomplishment of this objective. The “fun” element of the
simulation may have been negated somewhat by the fact that the simulation
was challenging and required a significant amount of time and effort in
order to achieve good results.

Respondents were also asked to select the most important reason
for using The Management/Accounting Simulation. Choice number 1 (ace
Table 2b), giving students an opportunity to practice the use of management
accounting techniques, was selected most often by user respondents (29%)
as the main reason for adopting. Other reasons listed as most important are
shown in table 2a.

When asked about their student’s reaction to the simulation, 44%
of the respondents reported that 50% or more of their students (Table 3)
considered the simulation to be too difficult. However, Table 3 also reveals
that 95% of the users felt that 50% or more of their students considered the
simulation to be a positive learning experience. Although a high percentage
of students seemingly prefer a less difficult simulation, it is possible that use
of a simpler simulation might have significantly decreased the percentage of
students who believe the simulation to be a positive or rewarding learning
experience.

When asked about whether the simulation was a positive learning
experience, 50% of the respondents reported that 90% of the their students
felt this way. Another 14% of respondents indicated that at least 60% of
their students believed the simulation was a positive experience. Even
though the simulation was regarded as difficult and challenging, it is clear
from Table 4 that the simulation had been regarded by the majority of
students as a positive learning experience.

Another measure of learning benefits was obtained by asking users
whether they plan to continue using the
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Table 1 Courses in Which Simulation Has Bean Used
(N = 17) N* L]
Cost Accounting (undergraduate) 4 .20
Managemant Accounting (graduate level) 10 .50
Management Accounting (undergraduate accounting majors) 3 -15
Management Rccounting (undergraduate non-accounting) 1 .05
Other courses 2 .10
Total 20 1.00
* Notg: Several respondents indicated use in more than
one course

Table 2a HReasons for Using the The Management/Accounting Simulation

(H=1T7) H L]
a. To give students an opportunity to practice the use of management 16 .94
ic:uunt.;i.l'lg' 'r_en:rmj.q-uen
b. To increase students' understanding of management accounting concepts and 11 «65
fundamentals
To provide a tool for integrating disciplines within the course 12 - 71
d. To increase students' motivation to learn B - 47
e. To provide students and epportunity for meaningful use of the 9 .53
microcomputer
f. To introduce an element of "fun” in the course 11 . 65
g. To introduce an element of realism in the course 13 76
h. To give students an cpportunity to work in groups 13 LTE
i. To increase students’' understanding of financial statements 7 -41
j. oOther 2 12

Table 2b Most Important Reason for Using The Management/Accounting Simulation

o= 17y N %

a. To give students an opportunity to practice the use of management 5 .29
accounting ttl:hniqu_t!_

b. To increase students’ understanding of management accounting concepts and 2 .12
fundamentals -

€. To provide a tool for integrating disciplines within the course 3 .18

d. To increase students’' motivation to learn 1 06

2. To pr\o‘\r:i.dt students and clpp-ulrtunit]r for mnahingful usée of the 1 .06
microcomputer _—

f. To introduce an element of "fun" in the course

g. To introduce an element of realism in the course 2 .12

h. To give students an opportunity to work in groups - -

i. To increase students’ und&rﬂ-tlﬂdiﬁg of financial statements

j. Other 3 | .18
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simulation. When asked this question, 16 users of 17 user respondents
reporting reported plans to continue using the simulation again. On the part
of user respondents it is apparent The Management/Accounting Simulation
was perceived to make a significant contribution to attaining course
objectives.

In this study 15 respondents stated that they had not used the
simulation. However, 7 of these non-user respondents reported they planned
to use the simulation at a future date. The major obstacle to implementation
by non-users appeared to be the perception that the simulation would
require considerable startup time

SIMULATION ADMINISTRATIVE PROCEDURES

The use of a simulation requires the planning and execution of a
series of administrative procedures. The more important of these procedures
include:

Determination of number of periods of play
Assignment of students to teams

Determination simulation grade percentage
Selection of method recording decisions by students
Selection of method for printing simulation results

In this study, two-thirds of the user respondents (Table 6) reported
assigning 3 students to a team. This number is consistent with other studies
have that found that the optimal number of participants on a team to be
3(Wolfe, 1985). Regarding the number of decision periods, 60% of the
respondent indicated that their students were required to make decisions for
three periods. However, 3 respondents reported that they required their
students to make 6 or more sets of decisions. It is not uncommon for users
of other types of simulations, e.g., business policy simulations, to require 12
or more periods of play. Because The Management/Accounting Simulation
is more oriented to the analysis of data, the number of periods of play was
expected to be considerably lese.

Because The Management/Accounting Simulation is geared
towards the use of specific management accounting tools, it would seem

unwise to require the first set of decisions to be submitted early in the
course. The inability to analyze critical decision data because an important
tool had not yet been taught could create frustration in some students. on the
other hand, a benefit of an early start might be that those tools learned later
in the course will be appreciated more. The majority of the respondents
(63%) required the first set of decisions to be made between the fourth and
sixth week.

The Management/Accounting Simulation provides the students
with two methods for submitting decisions to the simulation administrator:
(1) A decision form (manually completed) and (2) an input computer
program (Student Input Program) which creates decisions file on a floppy
Disk. If submitted on a decision form then the instructor must assume the
responsibility for keying in decisions on a computer. Because most teachers
are highly adverse to performing unnecessary busy work one might think
that all users of The Management/Accounting Simulation would require
students to input their own decisions. In fact, 65% of the respondent did
require their students to input their own decisions. However, the
unavailability of computers or the desire to minimize input errors may
account for the fact that 35% of user respondents were willing to input
decisions for their students.

Among some potential users there is the perception that
simulations require considerable administrative effort on the part of the
instructor. The time factor was the major reason mentioned by non-user
respondents for not using the simulation. An analysis of the responses
concerning time (Table 9) reveals that the total time devoted to the
administration of the simulation varied between 20 to 40 hours. Assuming a
15-week semester, then the time devoted per week varied from 1 to 3 hours.
Consequently, the total reported time does not indicate that The
Management/Accounting Simulation required excessive administrative
time. With repeated usage of the simulation, the amount of time devoted to
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administrative details should become significantly less. One of the more
important expenditures of time appears to have been made

consultation with students. From an educational point of view, this
increased interaction with students should be considered as a desirable by-
product of using the simulation.

PERCEIVED LEARNING AND EDUCATIONAL BENEFITS

The effect of using simulations on learning has been the study of
much research. The findings on this point have been somewhat
contradictory. In a few studies, the use of a Simulation did slightly increase
test scores slightly. However, it is believed that simulations have benefits
beyond mere acquisition or memorization of basic knowledge. While this
study does not provide a quantitative measure of benefits, it is apparent
from the responses to certain questions that the users felt that The
Management/Accounting Simulation did significantly help achieve the
learning objectives of their courses.

In the introductory chapter of Management/Accounting
Management/Accounting Simulation two of the more important objectives
are stated. Students are told that the two basic objectives are:

1. To increase your understanding of the importance of
managerial accounting as an aid to decision-making.
2. To be an instructional device for increasing your ability to

use managerial accounting techniques and concepts.

Perhaps the most important question underlying the survey is:
Did students understanding and ability to use and understand management
accounting techniques increase as a consequence of being required to play
The Management/Accounting Simulation?

From a careful examination of Table 10, it is apparent that the
simulation is perceived to have more impact on some tools than others. All
users agreed that the simulation had considerable impact to high impact on
the students understanding of budgeting. The next management accounting
tool receiving a beneficial impact from using the simulation was direct
costing. Sixty four percent of the user respondents reported the simulation
had considerable to high effect on the understanding of direct costing. The
effect of the simulation on students understanding of cost-volume-proof it
Management/Accounting was also reported as favorable. Fifty five percent
of the respondents reported that the simulation had considerable impact on
the understanding of cost-volume-profit analysis.

An unexpected benefit of the using the simulation can be deduced
from the responses concerning financial statement preparation. Only 31% of
the respondents (Table 2) said that one of the goals in adopting the
simulation was to increase student ability to understanding financial
statements. However 45% of the respondents perceived that their students
ability to prepare financial statements had considerably increased. Another
36% reported some effect on the ability of their students to prepare and
understand financial statements. This result is highly significant,
particularly, in light of a recent survey of controllers concerning important
areas of accounting specialization. This survey revealed that 72% of the
respondents considered the ability to prepare and analyze financial
statement to be very important to career advancement. This skill was
number 1 on the hat of 20 possible areas of specialization.

The management accounting techniques reported by respondents to
be the least affected by the use of 7he Management/Accounting Simulation
was ratio analysis and capital budgeting. This low impact on students
understanding from the use of the simulation is not too surprising since ratio
analysis is generally treated by management accounting instructors as a
financial accounting topic. The understanding of capital budgeting
techniques by students was considered by the user respondents to have been
minimally affected. This low perception rating i somewhat unexpected in
that the simulation provides several excellent opportunities for present value
analysis. In addition two cost analysis problems appear in the simulation
that expressly required significant use of capital budgeting techniques.
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Table 2 Learning Experience Factors

Fercentage of respondents classified by perceived percentages of students affected

Ho. respondents shown in (| ) 0— 5 [10-19 [20-25[30-39 30-49 [E0-59 [60-63[70-78 [80- -

a. A positive learning T3 .06 | .31 .08 | .08 .50
experience [(16)

b. A neutral learning E . 38 L12 .1 .12 L12
experience (B)

[ A negative learning 40 20 - 20 20
experience [5)

d. A challenging experience -09 .09 .09 I E]
(11}

®. Too difficult an .22 .22 .33 .11
experience (9)

f. Too time consuming (9) .22 |.11 « 11 11 .11 .

g. A realistic experience L1 .30 .20 &
{10}

h.  To be motivational (11) .05 5 L] .27 45

Table 4 Evaluation of Accomplishment of Course Objectives

(N = 13) Evaluation 5 :
1 = no accomplishment
2 = goma accomplishment
3 = moderate accomplishment
4 = wobjectives accompliehment
5 = Expectations exceeded
Number responding stated as percentages Degree of Accomplishment
1 2 3 4 5
a. To give students an opportunity to practice the ~B3 =17
use of management accounting techniques (N = 12)
b. To increase students’ understanding of management 1.00
accounting concepts and fundamentals (N = 12)
C. To gQive the course an integrative multi=- .08 .15 .69 .07
diseiplinary element (H = 11)
d. Teo increase students’ motivation to learn .09 i .55 L5
(M = 11)
®. To provide the students an opportunity for +11 11 k] ¥ ¥
meaningful uee of the microcomputer (N = §)
f. To introduce an element of "fun™ in the course .09 .45 . 36 .09
(H=10)
g. To lntroduce an element of realiem Ln the course .10 . B0 .10
(N = 11}
h. To give students an opportunity to work in .20 .10 L&D
groups (N=11)
i. To increass student s underetanding of financial .30
statements (N = 11}
j. Other
=3 —
Table 5 Number of Decisions Table 7 Due Date for Decision 1 Period
Perinds
o TR T
Fericds of Play| N & Firat 3 weeks of course - | -
1 - - 4th = BEh weeks of the 10 .63
2 10 .12 courae
e - 7th = 9th weeks of the E
& - course
Last three weeks 1 D&
& or more E] .18 Total 1& 1.00
Total 17
Table 8 Method of Recording Simulations
Dacisions
able umbear ents Assigne N ¥
to &8 Team BY the instructor or an [ .35
assigtant
5 N By each student team 11 - 6%
1 3 15 Total — 16 1.00
2 11 &5
3 2 .12
4 1 L0%
5 or more
Total 17
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[Table 9 Amount of Tyme Devoted to Simuaton Play
(N = 15) [Fercentage of Respondents Classified by Timel
{Less than)
Simulation Adminigtration Activities 1 hr.|2 hrs.|d hrs. |2 hes.|s hrs. |& hrs.
a. Implementing the simulation for computer use - 33 - 27 .33 -06
b. Study of student manual -20 «13 - 27 - D& 27 - D&
c. Class t.me used to explain the simulation to - 20 <27 =47 - 086
atudents
d. Formation of atudent teama .B7 .13 .07 .07
e. Collection and processing of all declaslona 07 27 .33 .13 .13 .07
f. Printing and returning of results .33 .33 .13 .07 .07
g. Evaluation and reporting of results to students | .07 .40 PEE] .13 .07
h. Consultation with students outside of class -13 27 =12 .20 .13 .13
i. Aeasignment of simulation performance grades 27 .33 -07 27 -07
3. Gradingfevaluation of enrichment technigues .53 [ .07 .13 .20 .07
Table 10 Impact of Using Simulation on Understanding of Management Accounting
Techniques
Evaluation scale:
1 - Ho effect 4 = Conélderable effect
2 = some effect ] = High effect
E - Moderate effect
(B = 11}
Percantlﬁe rauﬁndlni classified by impact acale Impact on Understanding
Hanagement Accounting T:chniqu.- 1 2 3 4 5
a. Cost behavior .33 .58 .09
b. Cost=valume-profit analysis . 08 .09 .27 .55
£. Direct costing .36 .55 .09
d. Business budgeting .B2 .18
e. ROI analysis ¥k .18 ki il
f. Performance evaluation .18 .18 ki .27
g. Incremental analysis E] .09 .45 .36
e Inventnr'_.' m.lnl.gnmnnt .09 27 - 35 27
j. Capital budgeting kT .27 - 18 +18
| K. Ratic analysis .27 .27 _36 .09
L. Financial statement preparation .18 .36 .36 N
H. Cost analy2is of marketing and production .09 .09 .27 45 .09
- functions e
[ Table 11 Use of Enrichment Techniques
(N =17) N* U
a. Assignment of cost anaiysls pruE ems 11 65
b. Regquired budgets in connection with each set of decisions ] 47
c. Regquired students to write a report which analyzed the financial 5 .29
status of the V. K. Gadget Company
d. Reguired students to make an oral report on performance 5 .29
8. Required students to make electronic budgeting templates 4 .24
f. Gave a spacial test on student manual
g. Other requirements
*Mote: some respondents checked two or more items
Table 12 Percentage Simulation Counts Toward Course Grade
N = 17) N %
a. Less then 10% 4 24
b. 11% - 20% 5 .29
£. 21% - 30% 5 1]
d. 31% - 40% 1 06
e. 41% - 50% : o
f. B0% + 3 8
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EVALUATION OF PERFORMANCE

With the use of a simulation comes the unavoidable requirement to
assign a grade value to performance. The difficulties and complexities of
evaluating simulation performance has been the focal point of considerable
simulation research. Measures or criteria of performance must be selected.
The most commonly used measure is net income, but it is not uncommon
for users to measure performance using multiple criteria of performance.
Sales, market share, return on investment, market and market value of stock
are frequently used in the same simulation play. This approach requires that
the multiple measures be assigned weights.

Another technique for evaluation of simulation play is to put
considerable grade value on enrichment techniques. Written and oral reports
concerning performance are frequently required. Under this grading scheme
the important grade factor is the students ability to communicate the results
of performance. Another means of indirectly addressing the evaluation
problem is to assign analytical problems such as preparing budgeted
financial statements and cash budgets. Also, documentation of analyzes
underlying certain decisions may be required.

Consequently, the evaluation of performance can involve some or
all of the following:
Selecting performance measures
Assignment of a grade weight
Use of Enrichment techniques
Evaluation of enrichment techniques

In this study the respondents were asked to specify the percentage
that simulation performance counted towards the course grade. The grade
weight given to the simulation varied considerable as is evident in Table 12.
this table shows that some users counted the simulation as less than 10%
and others more than 50% of the final course grade. Research into the use of
simulation in other academic areas also showed considerable variation in
the grade value assigned to performance.

Simulations provide a rich and dynamic foundation for innovative
teaching. The range of opportunity for innovative enrichment techniques is
quite large. The opportunity for case type analysis, planning of strategy, use
of budgeting, written and oral reports, etc. abound.

An important finding of this study was that many users were
using enrichment techniques. In Table 11, a list of some possible
enrichment techniques are presented. The Management/Accounting
Simulation student manual has built into it several optional enrichment
techniques. In the student manual are presented 24 cost analysis problems.
These problems contain information extracted from the simulation and
require the use of specified tools.

Sixty five percent of the user respondents reported assigning these
cost analysis problems. In addition 35% of the users requested that their
students support their decisions with budgets. Of some interest is the fact
that 29% of the user respondents required their students to make oral
presentations on simulation performance.

SUMMARY OF SURVEY RESULTS
Findings:
Approximately 50% of the usage is in graduate level courses
The major purpose for using The Management/Accounting

Simulation according to 94% of the users was to use the simulation as a
practice set.
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Simulation users reported that they believed at least 82% of the
students found the simulation to be a challenging learning experience.

In addition, the vast majority of users (88%) perceived that more
than 50 of their students felt the simulation was a positive learning
experience.

Eighty-one percent of the respondents believed that the use of the
simulation resulted in moderate to significant improvement in students
understanding and ability to prepare financial statements.

All users stated that the simulation had considerable to high impact
on student’s ability to use and understand business budgeting. The
simulation had the highest impact on business budgeting as a management
accounting tool.

The tool next in importance in which understanding was increased
was direct costing. Sixty-four % of the respondents reported considerable to
high impact.

Teams typically consist of three students. Several users permitted
teams to consist of one student.

Students were typically required to make decisions for three
periods. The first set of decisions were generally required during the 4th to
6th week of a semester.

The majority of instructors (users) required student teams to use the
Student Input Program.

Sixty-five percent of users reported assigning some or all of the
Cost Analysis Problems.

About 1/3 of the users required their students to prepare a budget
with each set of decisions

The amount of time users devoted to the administrative details of
the simulation varied from 1 to 3 hours per week. Sixteen of the seventeen
users respondents reported that they planned to continue using The
Management/Accounting Simulation.

The simulation was assigned a grade value of between 10% to 30%
of the course grade.

This study reveals that considerable variation exists in the
administrative  style and  perceived learning  benefits = The
Management/Accounting Simulation. Also considerable variation exists in
the perceived success of using the simulation. This study of the same
simulation by a variety of users indicates that simulation research based on
performance of students under the supervision or control of a single user
may be insufficient to make generalizations. In order to obtain valid
research data, future simulation research may require participation by many
users of the same simulation.
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