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ABSTRACT

Fiscal and monetary policies taught in macroeconomic
principles courses are concepts that might require both lecture and
simulation methods. The simulation models, which apply the pirinciples
gleened from comparative statistics to a dynamic world, may gJive
students an appreciation for the problems facing policy makers. This
paper is a report of a pilot study of a policy making simulation,
"Macroism, " provided by a publisher as part of a package for a
macroeconomics textbook conducted at Southeast Missouri State
University. A review of studies concerning leacning and economic
simulations reveals that computer assisted instruction has an effect
On learning, but does not establish a clear relationship to the
text/lecture approach of instruction. "Macroism" is based on an
econometric model of the United States economy, and is available for
both Apple and IBM computers in an interactive or classroom version
(used for this study). While the students clearly enjoyed the
simulation, there is limited evidence that student learning improved
as a result of participation in the simulation. Students' cognitive
abilities in the area of policy making are likely to be enhanced as a
result of playing "Macroism," but more study iS needed in this area.
Nine riferences and a "Macroism®' sample problem are included.
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Pliot Study: Impact of Microcomputer Simulation on Students'
Economic Pollicy Performance

Bruce R. Domaziicky and Judith France
Southeast Missour! State Jniversity
. Introduction

Many concepts In principles of economics are, perhaps, best
expiicated via the |ecture method. These might Inciuds such concepts as
opportunity costs. the Keynesian Cross diagram, and efficlency of the
competitive market modei. Some concepts, however, are difficuit for
students to grasp from viewing a lecture. These may require additiona!
methods of teaching as simuiations or games for fuller comprehension by
students,

Fiscal and mcnetary poiicies which are taught Ir the macroeconomic
principlies course are concepts which might require both lecture and
simuiation methods. Lectures can be used to teach the basic approaches
and tools of policy-making. However, "Simuiation models, which «apply the
princizies gleaned from comparative statics to a dynamic worid, may glve
students an appreciation for the difficuit problems confronting
pollcy-makers." (Siegfried and Feis [1979, p. 940]) h

This paper Is a report of a pliot study of a policy-making
simulation which Is being conducted at Southeast Missour! State
University. The simuiation which Is being used Is provided by a book
company as part of » package for a principies of macroeconomics textbook
(Byrns and Stone [1987]). After a brief review of ear!ler research on
simuiatlons, the third section of the paper wiii describe the Byrns and
Stone simuiation (called Macrosim) and the resuits of Its use In flve
sections of Principles of Macroeconomics. The final section of the

paper will Include a summary and evaiuation of the evidence.
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|1. Recent Research o~ Simulations

In 1979, Slegfried and Fels were compeiied to state that "...the
conclusions about the effectiveness of CAl [games and simuiations] In
improving understanding of economics are pessimistic." (Slegfried and
Fels [1979, p. 940]) The evidence from studles seemed to Indicate that
students enjoyed learning by playing games and simuiations, but that
there was |ittle or no advantage from such methods as compared to the
traditional lecture/textbook approach.

One exception to the conclusion of Slegfried and Feis was the study
by Emery and Enger [1972]. Their use of a fiscal policy simuiation
appeared to Improve student understanding of various fiscal policy
concepts. The evidence consisted of a sfaflsflcalfy significant
difference In Improvement from a pre-test to a post-test for students
playing the game versus those who did not.

Schenk and Silvia [1984] Iisted seve-al reasons why researchers, In
general, may not have found simuiations and games to be superior tc +he
traditional textbook/lecture approach. In some cases, the lg§frucflona!
materials may not have been very good. Cleariy, some of the earl!lest
simuiation models appear woefully simplistic and nalve when compared to
the complex computer models of today. But even If the simuiations are
vel I-constructed, they couid be Improperiy used. As Schenk and Slivia
point out [1984, p. 241], for simulations to be effective they need to
be complemented with student guides and explicit Instructional
obJectives. There are further problems with the evaluation of the
effectiveness of simulations. Student benefits from participation In a

simulation may Inciude improved analytical and critical thinking, a
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better appreciation of the difficulties of policy-making, as well as
greater famillarity with computer technology. A TUCE-based evaluation
would have a tendency to underestimate the total henefits from a
simualtion.

A carefully designed study of simulations by Fraas [1982] was
successful In anticipating some of the problems outlined by Schenk and
Silvia. As a result, Fraas was able to draw scme very specific
conclusions from his exper ience. He found that students with lower
pre-course TUCE scores tended to learn more when they were taught by
simulation/gaming methods. Students with higher pre-course TUCE scores
learned more when taught by the lecture/discussion method. A simliar
dichotomy existed when students were grouped by SAT scores. Those with
lower SAT scores learned more In a simulation/gaming ciassroom while
those with higher SAT scores did better In a lecture/discussion format.

A more recent study by Post [1985] concludes that computer
simulation and games (CAl) do improve student scores but not
significantly more than do traditional assignments. He does conclude
that CAl is better than lecture alone, though his evidence for such a
conclusion is not that well documented.

It would appear from this brief summary of some of the research
that further study of simulation as a teaching technique Is needed.
This Is warranted not only to address the one question which has
dominated the research-is CAl more effective than the lecture/text
approach-but also to assess Its role in achieving some of the other
objectives as outlined by Schenk and Silvia [1984]. The next section
will present both anecdotal and statistical evidence to assess the

effectiveness of the Byrns and Stone simulation in a Principles of




Macroeconomics course.

I11. Description of Macrosim and Evidence

Robinson [1983] states that simulations should demonstrate that 1)
no one knows exactly how the economy operates, 2) policy-making Involves
trade-offs between conflicting objectives and 3) accurate forecasting
can Improve policy-makling by removing potentially adverse slituations
before they occur. The Byrns and Stone policy simulation called
Macrosim demonstrates these points quite adequately.

Macrosim Is a simulation based on an econometric model of the U.S.
economy. While the exact model Is not specifled In the accompanyling
description of the simulation, the reader Is told that the model has a
fairly realistic lag structure. Macrosim is avallable for both Applc
and |BM personal computers. There are two versions of Macrosim: 1) an
Interactive version which the student can play alone and 2) q.classroom
version wherein the Instructor enters all data and the students see only
printouts from the computer. The Interactive version Is most
sppropriately used If the class size Is relatively small and students
are famiilar with personal computers. Because of large class sizes at
Southeast Missour! State, the classroom version was used.

To implement the classroom version of Macrosim, students in flve
sections of Principles of Macroeconomics were divided into groups of
five or six. (The sections averaged 35 students each.) Each group was

glven an Initial printout (see appendix for an example) which Included °




data on five economic variables (GNP, the unemployment rate, the

interest rate, the inflation rate, budget balance) for the past six
years. There are six possible scenarios from which to choose. The six
are stable economy, recession, depression, budget deficit, inflation and
stagflation. The scenario which a student group faces is described in
the Initial printout so they have an idea of the direction the economy
Is headirg when the simulation begins.

The role of the student group is that of the President who must
make choices for seven policy iastruments. The President receives
advice (which is generally limited in usefuiness) of various tvpes:
political, economic and military. Given the advice and the economic
conditions, the group then makes decisions on the seven policy
variables. There are four fiscal policy variables: excise taxes, tax
rates, government spending, and investment tax credits. There are three
monetary policy variables: open market operations, the discount rate and
reserve requiremnts. The policy opiions which the students have are:
Increase a policy variable (0 to 108), decrease a policy variabie (0 to
-10%) and no change. The students tend to learn quickly that large
changes in policy variabies can frequentiy have destabilizing effects on
the economy.

The policy simulation can be conducted for up +o eight perliods.

The procedure Is to give students their Initial printouts outiining the
data on the economy and the scenario which they face. The students then
submit their policy cholces. Generally, the first time this is done
requires about 30 minutes. At the beginning of the next class period,
students receive new printouts which give the results of their policy

cholices on the five economic variables (GNP, unempioyment, etc.) The




students then evaluate their results and submit new policy options. It
usually takes about 15-20 minutes for the second and subsequent periods.

Instructor time to enter student choices and to generate new
printouts is minimal. For 15 groups the t+Ime required was about 40
minutes per period. The actual entering of data is quite simple and
could easily be done by a graduate student or student worker.

The students cleariy enjoyed the simulation experience, even though
at times they were frustreted by the results which they obtained. For
examp le, six groups played the simulation under the budget deficit
scvenario. Every group precipitated a recession in trying to narrow the
deficit. This, of course, caused the actual deficit to grow larger.
Despite these types of setbacks, students were eager to participate In
the simulation. Attendance in all sections Increased during the time
the simulations were conducted. On a post-course student evaluation In
three of the sections, students were asked what they |iked best about
the course. By a ten to one margin they ind'cated the simulation was
their favorite part of the course.

The TUCE (Saunders [1981]) was used to assess the Iearnlng of
students who played Macrosim. Their results on the Macro TUCE, version
A were compared to students lﬁ six sections who did not participate In
Macrosim. The latter students took Principles of Macroeconomics from
two other instructors, but they used the same text, Byrns and Stone
[1987]. A pretest was not administered in all sections, so comparisons
were not possible as to economic knowliedge possessed by students In the
different sections (five with Macrosim and six without). However,
testing with the TUCE from previous semesters had yielded a fairly

consistent average of 9.3 right (31%) on the pretest. There was no




reason to expect any significant deviations from that pre-course

average.
Eighteen questicas (2,4,6,9,11,12,13,16,18,19,20,22,23,
24,25,27,29,30) were Identified beforehand as policy or policy-reiated
questions. The twelve remaining questions were deemed to be nonpolicy
questions. It happened that 135 students from the five Macrosim
sections and 135 students from the six sectlions without Macrosim took
the posttest, Macro TUCE A. For the 12 nonpolicy questions, the mean
was 50.4% correct for the Macrosim sections and 47.3% correct for the
sections without Macrosim. The difference In the means Is not
significant at the 10% level (+ = 1.45). For the eighteen policy
questions, the students in the Macrosim sections achleved a mean of
43.6% correct vs. 36.2% for the students without Macrosim. The
difference In the means is significant at the 5% level (t+ = 3.51). The
eighteen policy questions were also divided into the three types of
questions suggested by Saunders [1981]: recognition and understanding,
explicit application and implicit application. In all three cases the
means of the Mucrosim sections were approximately seven percentage
points higher than the means of the sectlions which did not use Macrosim.
This offers some evidence that Macrosim Improved understanding of policy
for students who participated In the simulation. C!early; they learned
no less. The fact that both groups performed about as well on the
nonpolicy quesflon; would glve some Indication that the difference In
means on the pollicy questions was not due to other factors as student

intelligence, motivation, etc. However, it would be useful to test for

the Influence (if any) of these other factors.




IV. Summary and Evaluation

The experience with Macrosim at Southeast Missour! State Is similar
to what has been found for simulations at other colleges and
universities. The students clearly enjoyed the simulation; most sald It
was thelir favorite part of the course. There Is |imited evidence that
student |earning Improved as a result of participation In tho
simulation.

The pllot study on the effects of Macrosim on student learning
needs to continue for several ssmesters. There Is a need to control for
student and Instructor differences In order to get a clearer picture of
the simulation's effectiveness. The use of the TUCE both pre and post
In all sections woulid be a major step In that direction.

Despite the need for further study, a few tentative conclusions can
be made by way of a summary evaluation. Macrosim Is a sophistcated

simulation of policy-making In the macroeconomy which can give students

a greater appreciation of the difficulties of fomulating policies In a

comp lex economy. Student's cognitive ablilities In the area of pollicy
are |lkely to be enhanced as a result of playing Macrosim, though more
study Is nesded In this area. Students enjoy playing Macrosim and It
can be useful In generating Interest In economics. Given the nature of
Macrosim, It cannot be used until the last few weeks of the course.

This means that Macrosim can be used as a summary Instrument for many of
the topics In a principles of macroeoconomics course. In that way, It

makes an ideal "capstone" for such a course.
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» MACKOUILIM: A Macroeconomioe Simulition
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TEAM Y:

MACRGSIM 12 3 ma oo oMLy conr it - ridat ion desige et to onroside players
with a sophistica‘ed ang enjovalile tr.abtm@lc o) Macre-s Gnomie toiiTy maxing.
irounced 1r. souna macro thoorv, tre o ulaticn 11lnssrados phe interdeperndencie
«f economic mechanisms ar«d the proble: an-ountere ) ror covarw.n: bhodies in forr
ulating staplie economic felicy.

THE INITIAL SCENAKRIO:

The ececnomy is sliding 1nto 3 veces=ion .0 v 0 tr .2 -, %, an. there 1s a
si1zable budget deficit. The vuters hoepe p u can dolyer o your promise to
reverse the decline anc balance the Dudget pefor 2 tne terr <loction.  Good
luck!

ZCONOMIC TREND DATA:

Year GNP Unsvployment irtor-gt Inviat. B g Balance
2000 1878 B1l. 7.0 L 8.0 % C.4 . -1R% Bil.
1999 1743 Bil. 7.1 % 5.5 % 5.2 % -los Rii.
1998 1578 Bil. 7.0 % F.2 4 5.7 -12% Bil.
1997 1484 Bil. 8.6 ¢ 7.4 % 5.4 % =120 Bil.
1996 1340 Bil. 2.1 % 6.8 % 4.1 % -54 Bil.
1995 1282 Bil. 16.8 % 5.2 3.7 & -29 Bil.
ADVISOR CCMMENTS:
FCONOMIC: Tax cuts may overstimulate consumer and investmnent spending.

Are you willing to acceprt more inflation?

POLITICAL: I talk to my chauffeur tc get a sense of what poor people think,
and she thinks your policies are just about perfect.

MILITARY: We need ancther twenty-floor parking garage at the Pentagon to
accommoccate all of our new personnel.,
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