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ABSTRACT .
The effectiveness of *+he simulation-gaming method of
instruction as opposed to the lecture-discussion method in teaching a
college introductory economics course is examined. Ore hundred and
""+wenty Ashland College frestmen were tested to determine their
.knowledge, interest, and *raining in eccncmics; retention of
' knowledge seven weeks after the course; and scholastic akilities.
‘Students were randomly assigned *o one cf the two tjpes of courses.
Using the lecture- discussion technique as the control method, two
tests (ths hybrid version of the Test of Understanding in College
Economics ard the Questionnaire of Studert Attitudes Toward :
Economics) were used %o measure the imfpact of the twn methods of
instruction. Tests were given pre-course, post-course, and seven
weeks later. Four addi+ional data were alsc analyzed: level of high
school %+raining, Scholastic Aptitude Test (SAT) sccre, college course
instruction method, and +he instructocr to whom the student was
exposead. Findings showed +hat students with low pre-course knowledge,
no previous economic .ralnlng, and low SAT scores achieved a higher
level of post-course economic knowledge and retenticn when instructed
ty the simulation~gaming method. The cbverse is trve for the
lecturs-discussion method. While neither me*hod could be labelled
superior, the rela*ive effectiveness cf cach was dependent on cer+air
student characteristics. When advising or assigning s+tudents to
introductory economics courses, collegs instructors should be aware
of these findings. (CK)
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It was clear “rom a revi«v f the literature that additicnal research

with greater research controls ..z: needed to support or refut= the advantage

of using the simuleticn-gaming :+ anique in an introductory economics

course. Such —=2sezr~h would e: ..e educators to draw more acr—ate con-

clr=ions concer—ing the effect -m=ss of the simulatior—gamirs “echnique

far teaching sch -ourse
[ 4

This stu=r +v=. an "= utilize a strong research zs=sign to

in =stigate ti: ~Ife-tiven=ss - simulaticn-gaming method of instruction

More specifice_ly the two

5

te ~eazh a well= - 1evel ©ITy course.

Pr . questiors inTast L aTns the study were: (2) Is tane =“mulation-

;emirs -echnizwue zuper=or - rture discussion termninue in increasing

[+

the wonie  cowledg L st .1 economics, and r=t:enti.n of eccnomic
s OW. &= of coll. : . " -rnrolled in an intrc :2tory eccnordics
.ourss () -he ir. > - nr the students' pre-- wse wcoromic
knowledge, : ‘hoe_zstie il it ;. “r=—course interests acomrmdes, and
previ .us ecwr ~trainins {r.’lw... .- the relative efZ——_-renz:x= of the

two methods of ‘7.struc®i-r t¢ 1ir :~=25e the students' ecznomic snowledge,

retenticn ¢” ecconomice .o -wledre. ond interests in econcTZczs?

Design <2 t: - -ud- .1 _ata Coilection

Ths Ato: 24 Col ege Freshman students of the 1377-1978 ucademic

year who Zz. = -=d ar ‘ntent +to major or minor in business administration

or economics w=re defined as the porulation for this study. .£ —otal of

172 freshmer :—2dents had indicated on pre-registration forms ~heir intent

< -l

to mujor :r T=or in business administration or economiecs. (v cundred

twenty of ti=== 172 ctudents were randomly sampled. Each of tize 120
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s+tm@lents wem= randomly assigned to one of the four course mectzicas used
in the stusr- ‘The stucents.in two of the course sections wrere =xpo=ed
to the simuim=zion-gamirxz method of instruction. The studensits Iz the
other two se——ions wer: exposed to the lecture-discussion methct of
fms+ructicn. The stud- -ts were heterogeneous with respect to tzeir

pre- murse e--nomic knc. iedige, pre-course interests in eccmomicsz=,

schalast. = a%.lities, an: previous economi~ training. The results of
t-tes-s e=i chi-squere *+'si-, however, inc_cated there was no
statisticallyv zignificant :tferences at tne two-tailed criteria level

of .05 -metwsan the simu” *: n-geming sections anc the lecture-discussion

geczion. with respect - —= student charac=-rsties. Further analysis
ind..cat=d 1:zz -=seurc: T -3:lity thet occurr iuring the study did not
at<e-t <he 7o: senei- - course sections wIth respect to the four

stw 2nt chersacteristies.

Two = s+ uctor: wer ciczen to be the ins-ructors for the four
course secT_ons. Dach i:.stru--or was raendoml; z2ssigned to a simulation—
gaming sec—or and 2 lecture-di scussion secticz >f the introductory
ecoromies —oiTse.  The introdu:-ory course was a one semester economies
corrse the .melud=a both micr -2conomic and mecroeconomic concepts.

The basic festure of ths lecture-discus:ion technique, which was
the method of instruction utiliczed in the control groups, was the

{nstructors lectures. Studer- questions and comments were, however,

emcouraged. This lecture-discussion technique was designated as the



control method because it was the most frequently used method of
fnstruction in the Economics Department at Ashland College.

The simulation-gaming technique, which was the method of instruc-
tion used in the experimental groups, integrated simulation games and
simulations with the lecture-discussion method.of instruction. A total
of 18-1/3 class periods were either devoted to playing the simulations
or simulation games or spent in debriefing sessions. Thus, approximately
50 percent of the 37 class periods used for imstruction were devoted to
the simulations and simulation games. The seven simulation activities
that were used in the simulation-gaming techniqqe aﬂd the order in which

they were used were as follows: (a) Outdoor-Endurance [11] (b) St=rting

a Small Business: A Simulation Game [4] (c) The Multiplier [ij

(d) Mr. Banker [é} (e) Tightrope [5} (f) Specialization [2] and

Baldicer 117] 1

Two test instruments were used to measure the impact of the two
methods of instruction. The hybrid version of the Test of Understanding
in College Economics (Hybrid-TUCE) was used as a pretest, posttest, and
retention measure of the students; economic understanding.2 The Hybrid-
TUCE was administered at the beginning and the end of the 1977 Fall
semester to measure the students' pre-course and post-course economic
knowledge. During the first week of the 1978 Spring semester, which was
seven weeks after the completion of the course, the Hybrid-TUCE was
adzinistered to measure the students' retention of economi: knowledge.

The Questionnaire of Student Attitudes Towards Economics (QSATE)

was used as a pretest and posttest measurement of the students' interests

Cn
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in economics.3 The QSATE was uliminicter=d at e degirning eand end of
the 1977 Fall semester to measu~e the =—desats’ -=—corzse and post-
course interest in economics.

Tour additional pieces o iata we- ~olilecta on eech student. A

studert's level of high school =conomic.s +- #nzz; .w@s recorded. A

studert who had at leust nine we=ks =f . tsohc. econoric instruction
was icdentified as u student wha nead pre o o2cczcmic instruction. A
student's Scholastic Aptitude Test szor ~ ;= Americen College Test

score (ACT), which was converted to zn GAT Scose,. was ussd as a measure

of the student's scholustie ability. ° ~ me:thod. 2f instruction and the
instructor to which the ctudent was 2:pCied ‘were 2lso recorded. The nine
basic pieces or data that were collec-»t n ee student and the additional
varisbles that were penerated frem t:-7 ..  -7ic pieces of déta were listed

in Table 1.

Insert Tuble 1 abou

Multiple linear regression mods . e _unstructed to analyze the
impact of the methods of instruction » students' post-course and
retention of econcmic knowlzdge and - _u-se interests in economies.
A regression model wus conszructed f:= . =n researck hypothesis and each

null hypothesis. A regression model .o ch was idertified as the full
regression model, was desigied to dem=" - he conditions stated in
the research hypothesis. Ia a similar f.2ion, a regression model,

which was identified as the restricted regression model, was designed to

t



reflect the =ttuation dermicted in the null hypothesis.h The results cf
the FP-tests conductec on tre,gf values cf the restricted and full
regression models wers used -. test the hypotheses contained in the
'study.5
Test Results

The reszlts of the Eybr3-TUC" amd QSATE tests were.listed in
Table 2. Thé dependent t—test res:r <= indicated thét the students' pos=-
course economic knowledge =an— =et ‘tim::cf economic knowledge were
significantly higher than thei= —..2-ccarse economic knowledge. The
average percertage increases ir tne students' economic knowledge betweer
the beginning and end of the cTurse were 53 percent and 51 percent for the
control and experimental grous=, respectively. The average percentage
decreases in the students' economic knowledge between the end of the cc: "se
and gseven weeks after the completion of the course were only 2 percent and
3 percent for the control znd experimental groups, respectively. The
dependent t-test conducted -u the GSATE scores indicated that the studerts’

post-course interests in ec momics significantly increased during the

course.

Insert Zable 2 about here

Pogt-Course Economic Knowledge

Hypothesis 1H1, which wz= stated in Table 3, was designed to deter-
mine if a significant interact—on existed between the methods of instruction

and the students' pre-course s—onomic knowledge when accounting for the

~1



variation in the students' post—cozrse =mconomic know_:2dge. The values
resulting fro= the analysis of the de== examined by *wpothesis 1}{l were

presented in Table 3.

Insert Table > :hout h=re

The interaction effect examinel in Hypothesis__'l—:1 accounted for
.7 percent of the variation in the students! post-course economic
knowledge. The 5.7 percent of explsined variation in the students' post-
~ourse econ~mic knowledge produced an F-value of 7.56. The F-value of
~.56 was significant at the predetermined alpha level of .05. Therefore,
<he interaction between the methods of instruction and the students' pre-
course economic knowledge did account for a statistically significant
amount of the variation in the students' post-course economic knowledge.

A graph of the statistically sigrificant interaction that existed
between the methods of instruction and the students’ pre-course economic
knowledge when accounting for the variation in the students'post-course
economic knowledge was presented in Figure 1. The graph presented in
Figure 1 was obtained by plotting the regression weights of the independent
variables of the full regression model used to test Hypothesis 1H,. The
y-intercept values for the control and experimental groups corresponded
to the falues of 29 plus a; (5.91) and ag plus a, (13.02), respectively.
The slopes of the lines for the control and experimental groups corresponded

to the values of 28jp (.92) and 811 (.17), respectively.




Ins==rt Figure 1 ebout here

An examination of <he graph of the Znteraction effect presented
in Figure 1 indicated tf=r the interacticm =ffect was disordinal. The
simultaneous solution c¢Z —ne full and restricted regression models
revealed an important rezul:c. The students assigned to the experimental
classes who had pre~coirse Eybrid-TUCE below 9.5 points, whicﬁ was
slightly below the average pre-course scores of the four coursa sections,
generally received higter pcst-course Hybrid-TUCE scores then did their
counterparts who were assigned to the caontrol classes. However, the
students assigned to :he control classes who had pre-course Hybrid~TUCE
scores gbove 9.5 poir=s tended to recorc higher post-course Hybrid-TUCE
scores than did thei- counterperts who were assigned to the experimental
classes.

Hypothesis 2}{l was nosed to determine if a statisticelly significant
interaction existed betweer the me*r- is of instruction and the students'
scholastic abilities when accounting for the variation in the students’
post-course economic knowledge. The values resulting from the analysis
of the data tested by Hypothesis 2Hl were presented in Table k.

Only 2.5 percent of the variation in the students' post-course
economic knowledge was accounted for by the interaction effect examined
in Hypothesis 2Hl. The resulting F-value of 1.99 was—not significent at
the predetermined alphz level of .05. Therefore, the interaction between-

thevmethods of instruction and the students' scholastic abilities did not
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account for a statistically significant amount of the variation in the

students' post-course economic knowledge.

Insert Table 4 about here

Hypothesis 3Hl was designed to test for the existence of a
statistically significant interaction between the methods of instruction
and the students' previous economic training when accounting for the
variation in the students' post-course economic knowledge. The values
produced from the analysis of the data examined in Hypothesis 3Hl were
presented in Table 5.

The interaction effect examined in Hypothesis 3H, explained k.U
percent of the variation in the students' post-course econonic knowledge.
The corresponding F-value of 5.05 was significant at the predetermined alpha
level of .05. Thus, the interaction between the methods of instruction and
the students' previous economic training did account for a statistically

significant amount of the variation in the students' post-course economic

knowledge.

Insert Taeble 5 about here

A graph of the significant interaction effect that existed between
the methods of instruction and the students' previous economic training

when accounting for the variation in the students' post-course economic

1y
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knowledge was presented in Figure 2. The graph presented in Figure 2
was obtained by plotting the regression weights of the independent
variables of the full regression model used to test Hypothesis 3H, .
These regression weights represented the adjusted mean post-course Hybrid-
TUCE scores for the four groups of students examined. The adjusted mean
score for the students in the control classes who had previous economic
training (a0 + alh) was 15.89 points. The adjusted mean score for their
counterparts in the experimental classes (ao + 316) was 13.12 points. The
adjusted mean score for the students in the control classes who did not have
previous economic training (ag + als) was 1b.27 points. Their counterparts
in the experimental classes had an adjusted mean score (ao + 317) of 15.33
points.

An investigation of the graph presented in Figure 2 revealed that
the interaction effect was disordinal. A further examination of the
disordinal interaction effect indicated *hat the students with no previous
economic training who were enrolled in the experimental classes had a
higher average post-course lybrid-TUCE score than did their counterparts
who were enrolled in the control classes. However, the students with
previous economic training who were enrolled in the control classes had a
higher average post-course Hybrid-TUCE score than did their counterparts

who were enrolled in the control classes.

Insert Figure 2 about here

Hypothesis WH; was posed to determine if a statistically significant:

interaction existed between the methods of instruction and the teachers

Q . -1.1
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when accounting for the variation in the students' post-course economic
knowledge. The values produced from the analysis of the data tested by

Hypothesis hHl were presented in Table 6.

Insert Table 6 sbout here

Only .1 percent of the total variation in the students' post-
course economic knowledge was accounted for by the interaction effect
examined in Hypothesis hHl. The resulting F-value of .1l was not signifi-
cant at the predetermined alpha level of .05. Therefore, the interaction
between the methods of instruction and the teachers did not account for a
statistically significant amount of variation in the students' post-course
economic knowledge.

A fifth hypothesis was posed to determine if a statistically signifi-
cant difference existed between the methods of instruction with respect
to the students' levels of post-course economic knowledge over and above
the differences due to the teachers and the students’ pre—coursé economic
knowledge, scholastic abilities, and previous economic training. However,
prior to the testing of Hypothesis 5H1’ the homogeneity of the regression
slopes of the covariates had to be established. That is, if Hypothesis 5H1
was to be tested, statistically significant interaction effects could not
have existed between the methods of instruction and the four covariates
used in Hypothesis 5H1. These four covariates were the teachers, the

students' pre-course economic knowledge, scholastic abilities and previous

economic training. )
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As indicated by the results of F-tests for Hypothesis lHl and
Hypothesis 3Hl, the assumption of homogeneous regression slopes of the
covariates in Hypothesis SHl was violated. Therefore, it would have been
inappropriate to test Hypothesis 5H;. A statement could not be made
concerning the superior ability~of one method of instruction to increase
the students' post-course economic knowledge without consideration beiqg
given to the students' pre-course economic knowliedge end previous economic
ﬁraining.

Retention of Economic Knowledge

Hypothesis 6Hl was included in the study to determine if a signifi~
cant interaction effect existed between the students' pre-course economic
knowledge and the methods of instruction when accounting for the variation
in the students' retention of economic knowledge. The values obtained
through the analysis of Hypothesis 6Hl were listed in Table T.

The interaction effect examined in Hypothesis 6H, explained 5.5 per-
cent of the variation in the students’ ret;ntion of economic knowledge.
The F-value of 6.38, which was calculated for Hypothesis 6Hl, was
statistically significant at the predetermined alpha level of .05. Thus,
the interaction between the students' pre-course economic knowledge and
the methods of instruction did explain a statistically significant amount

of the variation in the students' retention of economic knowledge.

Insert Table T gbout here
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A graph of the significant interaction that existed between the
students' pre-course economic knowledge and the methods of instruction
when accounting for the variation in the students' retention of economic
knowledge was presented in Figure 3. The graph presented in Figure 3
was obtained by plotting the regression weights of the independent
variaebles of the full regression model used to test Hypothesis 6H1. The
y-intercept values for the control and experimental groups corresponded
to the values for & plus g (4.85) and & Plus gy (11.76), respectively.
The slopes of the lines for the control and experimental groups corresponded

to the values for &1 (1.01) and aj; (.28), respectively.

Insert Figure 3 about here

An examination of the graph presented in Figure 3 indicated that the
interaction effect was disordinal. Further enalysis of this disordinal
interaction effect revealed that the students in the experimental classes
who had pre-course Hybrid-TUCE scores lower than 9;h points tended to
receive higher delayed-interval Hybrid-TUCE scores than did their counter-
parts who were assigned to the control classes. However, the students in
the control classes who had pre-course Hybrid-TUCE scores higher than 9.l
points generally received higher delayed-interval Hybfid—TUCE scores then
did their counterparts who were assigned to the experimental classes.

Hypothesis 7H1 was posed to determine if a statistically significant

5

interaction existed between the methods of ingtruction and the students'
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scholastic abilities when accounting for the variation in the students’
retention of economic knowledge. The velues produced by the analysis
of Hypothesis TH; were listed in Teble 8.

The interaction between the methods of instruction and the students’
scholastic abilities accounted for 4.6 percent of the variation in the
students' retention of economic knowledge. The corresponding F-value
of hh.46 was significuni ut the predetermined alpha level of .05. Thus
the interaction between the methods of instruction and the students’
scholastic abilities did account for a statistically #ignificant amount

of variation in the students' retention of economic knowledge.

Insert Table 9 about here

A graph of the interaction effect examined in Hypothesis TH, was
presented in Figure L. The graph presented in Figure 4 was obtained by
plotting the regression weights of the independent values of the full
regression model used to test Hypothesis 7Hl. The y-intercept values
for the control and experimental groups corresponded to ey plus 8y (-.02)
and 8 plus & (7.94), respectively. The slopes of the lines for the
control and experimental groups corresponded to a2 (.0178) and ay3 (.0079),
respectively.

An examination of the graph presented in Figure 4 indicated that
the interaction effect was disordinal. Further analysis of the disordinal

interaction effect indicated that the students with SAT scores below 802
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points who were assigned to the experimental classes received higher
delayed-interval Hybrid-TUCE scores than did their counterparts who
were assigned to the control classes. However, the students with SAT
scores sbove 802 points and who were assigned to the control classes
received higher delayed-interval Hybrid-TUCE scores than did their

counterparts who were assigned to the experimental classes.

Insert Figure 4 about here

Hypothesis B8H; was designed to determine if a statistically signifi-
cant interaction existed between the method of instruction and the
students' previous economic training when accounting for the variation
in the students' retention of economic knowledge. The values obtained
from the analysis of Hypothesis 8H1 were presented in Table 9.

Less than .U percent of the variation in the students' retention of
economic knowledge was accounted for by the interaction between the methods
of instruction and the students’ previous economic training. The corres=-
ponding.f-value of .35 was not statistically significant at the pre-
determined alpha level of .05. Therefore, tﬁe interaction between the
methods of instruction and the students' previous economic training did
not account for a statistically significant amount of the variation in the

students' retention of economic knowledge.

Insert Table 9 about here
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Hypothesis 9Hl was designed to determine if a significant inter-
action existed between the methods of instruction and the teachers when
accounting for the variation in the students' retention of economic
knowledge. The values obtained from the analysis of Hypothesis 9H; were
listed in Table 10.

Only .9 percent of the variation in the students' retention of
econamic knowledge was explained hy the intersact
of instruction and the teachers. The corresponding F~value of .85 was not
significant at the predetermined alpha level of .05. Therefore, the
interaction between the methods of instruction and the teachers did not
account for a statistically significant amount of the variation in the

students' retention of economic knowledge.

Insert Teble 10 sbout here

A tenth hypothesis was posed to determine if a statistically signifi-
cant difference existed between the methods of instruction with respect to
the students' retention of economic knowledge. Before Hypothesis 10H;
could be tested, however, the homogeneity of the regression slopes of the
coveriates had to be established. That is, if Hypothesis 101-11 was to be
tested, statistically significant interaction effects could not have
existed between the methods of instruction and the four covariates used
in Hypothesis 10H;. These four covariates were the teachers and the

students' pre-course economic knowledge, scholastic abilities, and
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The F-test results for Hypothesis 6Hl and Hypothesis 7Hl indicated
that the assumption concerning the homogeneous regression slopes of the
covariates contained in Hypothesis lOH1 was violated, Therefore, it
would have been inappropriate to test Hypothesis 10H,. A statement -
could not be made concerning the superior ability of one method of instruc-
tion to increase the students' retention of economic knowledge without
consideration being given to the students’ pre-course economic knowledge
and scholastic abilities.

Post-Course Interest in Economics

Hypothesis 11H, was designed to test for the existence of a
statistically significant interaction between the methods of instruction
and the students' pre-course interests in ~conomics when accounting for
the variance in the students' post-course interests in economics. The
values resulting from the analysis of the data tested by Hypothesis llHl
were presented in Table 11. .

Only .3 percent of the variation in the students' post-course
interests in economics was explained by the interaction between the methods
of instruction and the students' pre-course interests in economics. The
F-value of .36, which was calculated for Hypothesis 11H;, was not statis-
ically significant at the predetermined alpha level of .05. Therefore,
the interaction between the methods of instruction and the students' pre-
course interests in economics did not account for a statistically signifi-
cant amount of the variation in the students' post-course interests in

economics.,
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Insert Table 11 about here

Hypothesis 12H, was posed to test for the existence of a signifi-

1
cant interaction between the methods of instruction and the students'
scholastic abilities when accounting for the variation in the students'
post-course interests in economics. The velues procuded from the
analysis of the data tested by Hypothesis 12H; were presented in Table
12.

The interaction effect examined in Hypothesis 12H,4 accounted for
3.6 percent of the total variation in the students' post-course interests
in economics. The resulting E—value for Hypothesis 12H1 was 4.19. This
F-value of 4.19 was significant at the predetermined alpha level of .05.
Therefore, the interaction between the methods of instruction and the

students' scholastic abilities did account for a statistically significant

amount of variation in the students' post-course interests in economics.

Insert Table 12 about here

A graph of the statistically significant interaction that existed
between the methods of instruction and the students' scholastic abilities
when accounting for the students' post-course interests in economics was
presented in Figure 5. The gréph presented in Figure § was obtained by

plotting the regression weights of the independent variables of the full
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regression model used to test Hypothesis l2Hl. The y-intercept values

for the control and experimental groups corresponded to ap plus &, (24.88)
and ag plus &, (31.64), respectively. The slopes for the control and
experimental groups corresponded to a), (.00896) and 83 (-.00086),

respectively.

Insert Figure 5 about here

As indicated by the graph in Figure.5 the interaction effect that
existed between the methods of instruction and the students' scholastic
abilities when accounting for the variatior in the students' post-course
interests in economics was disordinal. The experimental method of
instruction was more effective than the control method with respect to
increasing the students' post-course interests in economics for the-
students with SAT scores below 686 points. However, the control method
of instruction was more effective than the experimental method of
instruction with respect to increasing the students' post-course
interests in economics for the students with SAT scores above 686 points.

Hypothesis l3Hl was designed to test for the e;istence of a statis-
tically significant interaction between the m=zhods of instruction and
the students' previous economic training when accounting for the veriatiom

in the students' post~-course interests in ecomomirs. The values produceé
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by the analysis of the data tested by Hypothesis 13H1 were presented
in Table 13.

Less than .l percent e variation in the students' post-course
interests in economics was nted for by the interaction effect
examined by Hypothesis 1311l ‘he resulting Efvalug of .0l was not
significant at the predetermined alpha level of .05. Therefore, the
interaction effect between the methods of instruction and the students'
previous economic training did not account for a gtatistically signifi-
cant amount of the variation in the students' post-course interests in

economics.

Insert Table 13 about here

Hypothesis 14}11 was posed to determine if a statistically significant
interaction existed between the methods of instruction and the teachers
when accounting for the variation in the students' post-course interests
in economics. The values that were used in the testing of Hypothesis

14H, were presented in Table 1l4.

1
The interaction effect investigated by Hypothesis 14E1 accounted

for only .l percent cf the variation in the students' post—course imterests

in economics. The resulting F-value of .12 was not significant at the

predetermined alpha level of .05. Therefore, the interaction between the

methods of instruction and the teachers did not account for a statisti-

cally significant amount of the variation in the students' post-course

interests in economics.
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Insert Table 1k about here

A fifteenth hypothesis was included in this study to determine
if a statistically significant difference existed between the methods
of instruction with respect to the students' levels of post-course
interest in economics. However, the homogeneity of the regression
slopes of the four covariates had to be established before Hypothesis
15H; could be tested. The four covariates were the teachers and the
students' pre-course interests in economics, scholastic abilities and
previous economic training.

The significant interaction effect that existed between the
methods of instruction and the students' scholastic abilities wh-on
accounting for the variation in the students' post-course interests
in economics violated the assumption concerning the homogeneity of
regression slopes of the covariates. Therefore, it was inapprbpriate
to test Hypothesis 15H;. A statement could not be made concerning
the superior ability of one method of instruction to increase the
students' interests in economics without consideration being given

to the students' scholastic abilities.
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Conclusions

The results of this study indicated that neither the simulation-
gaming method of instruction nor the lecture-discussion method of
instruction could be declared superior. The relative effectiveness of
each method of instruction was dependent on certain student characteris-
ties. The impact of certain student characteristics on the relative
effectiyeness of the methods of instruection revealed important relation-
ships that should be known by college instructors and administrators.

First, a pre-course measurement of the students' economic knowledge
may be desirable. This study suggested that students with low pre-course
knowledge would attain higher levels of post-course economic knowledge
and retention of economic knowledge Qhen assigned to a course section
taught by the simulation-ge=ing method. The students with high pre-course
knowledge would tend to attein higher levels of post-course economic know-
ledge and retention of economic knowledge when assigned to a course section
taught by the lecture-discussion method.

Second, an examination of the students' transcripts or a survey of
the students may be desirable to determine if they have had previous
economic imstruction. Students witﬁwgrevious economic training tended to
achieve higher levels of post-course economic knowledge when taught b&
the simulation~gaming method. Students with previous economic training
tended to achieve higher levels of post-course economic knowledge when
assigned to a section taught by the 1ectur¢-discussion method.

Finally, the students' SAT scores may be useful to college instructors
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introductory economics courses. Students with low SAT scores expressed
higher levels of post-course interests in economics and retained more
economic knowledge when instructed by the simulation-gaming method.
However, the students with high SAT scores expressed higher levels of
post-course interest in economics and retained more economic knowledge
when instructed by the lecture~discussion method. In the opinion of this
researcher, the criteria established in this study to place the students
in the course sections that would most improve the students' retention of
economic knowledge should bg given consideration over the SAT guidelines
used to assign sti:dents to the sections that would most improve their

post-course interests in economics.
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NOTES

l. A detailed description of the methods of instruction can be found in
Chapter III of the doctoral thesis by J. Fraas (1).

2. KR-20 reliability estimates of the Hybrid-TUCE, which ranged from
.66 to .82, were reported by Saunders and Bach (11). An estimate
of the known-groupn validity of the Hybrid-TUCE uged in conjunction
with the introductory economics class at Ashland College was made
by Fraas (1). The coefficient of validity was equai to .558.

3. Reliability of the QSATE was examined by Karsﬁensson (6). The split-
half reliability estimates for the QSATE used as a pretest and post-
test were .88 and .93, respectively. Results of a study conducted
by Karstensson and Vedder (T) led the authors to conclude that the
QSATE was a valid instrument to measure students' interests in
‘economics.

4., The regression analyses were performed by the computer program DPLINEAR.
(8). This computer program utilizes an iteration process to find
the least squares coefficients., The program requires both treatment
variables to be included in the regression model even though they
are linearly dependent variables, The computer autod;ﬁically assigns
a value of zero to one of the treatment variables.

5. The F-value for each hypothesis was calculated by the following formula:

(R - 82) / (m; - mp)

(1-R)/ (0~ m)
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Rg and R% represented the total variance in the criterion variasble that

was accounted for by the variation in the predictor variables in the
full and restricted regréssion models, respectively. The symbols my
and m, represented the number of linearly independent vectors in the
full and restricted regression model;, respectively. N represented

the number of students being examined by the given hypothesis.
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Table 1. A DESCRIPTION OF THE VARIABLES UTILIZED IN THE STUDY

29

Veriables Description of the Variables

Yl Post-course economic knowledge
(Post-course Hybrid-TUCE score, 0-33)

Yo . Retention of economic knowledge
(Delayed~-I-terval Hybrid TUCE score, 0-33)

Y3 Post-course _nterests in economics
(Post-course QSATE score, 8-40)

Xy Students exposed to the lecture-discussion
method (yes =1 ; no=0)
Xé Students exposed to the simulation-gaming
method (yes =1; no= 0)
X3 Pre-course economic knowledge
(Pre-course Hybrid-TUCE score, 0-33)
Xh Pre-course interest in economics
(Pre-course QSATE score, 8-40)
X5 Scholastic Ability (SAT score, ¥00-1600)
X6 Students with high school economic instruction

(ves =1 ; no=0)

X7 Students without high school economic instruction
({yes = 1 ; no = 0)
XB Teacher A
(yes = 1 ; mos= 0)
X9 Teacher B
(yes = 1 ; mo= 0)
XlO The pre-course Hybrid TUCE scores of the students
" exposed to the lecture-discussion method
Xy« X
Xll The pre-course Hybrid TUCE scores of the students

exposed to the simulation-gaming method

(X * X3)

28
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Table 1 (continued)

X0 The SAT scores of the students exposed to the
lecture-discussion method (Xj 'Xs)

X33 The SAT scores of the students exposed to the
simulation-gaming method (X5« X5)

Xy The students with previous economic training who were
: exposed to the lecture-discussion method
(Xy + Xg)

xlS The students with no previous economic training who
were exposed to ‘the lecture~discussion method

X16 The students with previous economic training who were
exposed to the simulation-gaming method

(Xg . X6)

The students with no previous economic training who
were exposed to the simulation-gaming method
(X2 . X—()

X Students exposed to Teacher A and the lecture~discussion
18 ; -
method of instruction (Xl . XB)

Students exposed to Teacher A and the simulation-gaming
method of instruction (Xp - Xg)

X2 Students exposed to Teacher B and the lecture-discussion
method of instruction (Xl . X9)

X1 Students exposed to Teacher B and the simulation—~geming
method of instruction (Xp ° X9)

Xo0 Pre-course QSATE scores for students exposed to the
lecture-discussion method (X3 + X))

Xo3 Pre—course QSATE scores for students exposed to the
simulation-gaming method (Xp+ Xy)




Table 2. DESCRIPTION OF THE TEST RESULTS

Test Results

Pre-Course Post-Course
Hybrid-TUCE Hybrid-TUCE
Z SD Z SD t-value
Control 9.67 2.78 1k, 82 L.52 10.35%
n = 56
Experimental 9.75 2.73 1k.70 3.90 8.308
n =56
Pre-Course Post-Course
QSATE QSATE
X SD X SD
Control 29.88 3.07 32,32 L.ob 3.878
n = 56
Experimental 28.80 3.10 30.98 5.0L 2.97%
n = 56 :
Pre-Course" Delayed-Interval
Hybrid-TUCE Hybrid-TUCE
X D X sD
Control 9.75 2.91 14,89 k.79 9.01%
n = Lk
Experimental 9.69 2.81 1k,52 3.91 8.398
n =48

85ignificant at the .0l level
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Table 3. TEST RESULTS FOR HYPOTHESIS lHl

Hypothesis 1Hl

Full Model:

Restriction:
Restricted Model:

Full Model R2

Restricted Model g?

ar

F

o

There was & significant interaction between
the methods of instruction and the students'
pre-course economic knowledge when accounting
for the variation in the students' post-
course economic knowledge over and above the
differences due to the students' pre-course
economic knowledge and the methods of
instruction.

Yy = agU v e Xy + gk + gy pkigtanndyt By

80" %11

Y) = gl * ajXpt apXot azXzt &
.191
.13
1/108
7.56

L0072

85ignificant at the predetermined alpha level of .05

[
AN
[ oW
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Table k. TEST RESULTS FOR HYPOTHESIS 2H1

Hypothesis 2H,

Full Model:
Restriction:
Restricted Model:
Full Model R?
Restricted Model R°

af

{=

o

There was & significant interaction between
the methods of instruction and the students'
scholastic abilities when accounting for the
variation in the students' post-course
economic knowledge over and above the differ-
ences due to the students' scholastic abilities
and the method of instruction.

Yy = agU + X+ apXot a1pXiot ay3% 3+ B3
812 = 833
Yl = aOU + 81X+ apXot 35X5+ Ey,
.236
221
1/108
1.99

.161%8

8ot significant at the predetermined alpha level of .05

oS
W
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Table 5. TEST RESULTS FOR HYPOTHESIS 3H,

Hypothesis 3H1

Full Model:
Restriction:
Restricted Model:
Full Model R?
Restricted Model E?
af

z

{a

There was a significant interaction between
the methods of instruction and the students'
previous economic training when accounting for
the variation in the students' post-course
economic knowledge over and above the differ-
ences due to the students' previous economic
training and the methods of instruction.

<
l—l
[0}
[+
o
[
+

apXyt e15% st s16%16*e17X ¢+ B
81k~ 816 = 8357 817

8 X+ apXy + 2gXgt erXyt Eg

.045

<
l—l
1
[+
o
[
+

.001
1/108
5.05

.027

85ignificant at the predetermined alpha level of .05

Ut
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Teble 6.  TEST RESULTS FOR HYPOTHESIS L,

Hypothesis hHl There was a significant interaction between
the methods of instruction and the teachers
when accounting for the variation in the
students' post-course economic knowledge over
and above the differences due to the methods
of instruction and the teachers.

Full Model: Yl = agU + 9'13X18+a19x19+a20X20+a21X2l+ E7
Restriction: 818819 = 820~ 8p3

Restricted Model: 1, = ggU + 81X+ axX,+ agXg+ agXg+ Eg

Full Model g? .06k

Restricted Model R .063

af 1/108

F .11

P .Th3

8ot significant at the predetermined alpha level of .05

%)
n
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Teble T. TEST RESULTS FOR HYPOTEESIS 6H1

Hypothesis 6H

Full Model:
Restriction:
Restricted Model:
Full Model R®
Restricted Model B?

af

ol

|ro

There was a significant interaction between
the methods of instruction and the students'
pre-course economic knowledge when accounting
for the variation in the students' retention
of economic knowledge over and asbove the
differences due to the students' pre-course
economic knowledge and the methods of instruc-
tion.

Y, = agU +a;X;+ spXptayoXygtay; Xt B

810 = 8313

aOU + alxl+ 82X2+ 3.3X3+ ElO

.2l :

Yo

.186
1/88
6.38

.013%

8Significant at the predetermined alpha level of .05
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Table 8. TEST RESULTS FOR HYPOTHESIS THp

Hypothesis THy

Full Model:
Restriction:
Restricted Model:
Full Model R®
Restricted B?

af

o>}

| o

There was a significant interaction between

the methods of instruction and the students'
scholastic abilities when accounting for the
variation in the students' retention of
economic knowledge over and above the differ-
ences due to the students' scholastic abilities
and the methods of instruction.

Yo = agU +a Xp* ayXprajoXyptey Xy 3t By
812 = 813
Yo = 8gU + ayXp* spXp* asXst Eyp
.290
.2k
1/88
5.75

.019%

8Significant at the predetermined alpha level of .05

e
~1
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Table 9. TEST RESULTS FOR HYPOTHESIS 8}[1

Hypothesis 8H1

Full Model:
Restriction:
Restricted Model:

Full Model R°

Restricted Model F°
ar

F

P

There was a significant interaction between
the methods of instruction and the students'
previous economic training when accounting
for the variation in the students' retention
of economic knowledge over and above the
differences due to the students' previous
economic training and the methods of instruc-
tion. '

Yo = agU *aqX )t aysXygtajeXigteiriyy + B3
81k ~%g T &5 "7
Yp = agU+ ayXp* apXo+ agdgt ar¥7 + By

.007

.003

1/88

.35

.553%

8ot significant at the predetermined alpha level of .05
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Table 10. TEST RESULTS FOR HYPOTHESIS 9H;

Hypothesis 9H; There was a significant interaction between
the methods of instruction and the teachers
when accounting for the veriation in the
students' retention of economic knowledge over
and sbove the differences due to the teachers
and the methods of instruction.

Full Model: Yo= ayU+ 318X18+319X19+a20X20+a.21X21 + ElS
Restriction: 818 = 819 T 8y = &g

Restricted Model: Y, = agU + alxl+a2x2+a8x8+a9X9 + Epg

Full Model B2 .057

Restricted Model B? .0k8

af 1/88

F .85

P .358%

8ot significant at the predetermined alpha level of .05 }
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Table 11, TEST RESULTS FOR HYPOTHESIS 11Hq

Hypothesis 11H, There was a significant interaction between
the methods of instruction and the students’
pre-course interests toweards economics waen
accounting for the variation in the students'
post-~course interests interests in economics
over and above the differences due to the
students' pre-course interests in economic
and the method of instruction. ‘

Full Model: Y3 = agU+ a)Xj+apXptappXootansXog + Eyg
Restriction: app = ap3y

Restricted Model: Y3 = agU+ a1Xy+ apXo+ apX)y + Eig

Full Model R .058

Restricted Model RZ .055

af 1/108

£ .36

P .5u8%

8Not significant at the predetermined alpha level of .05
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Table 12, TEST RESULTS FOR HYPOTHESIS 12H;

Hypothesis 12H;

Full Model:
Restriction:
Restricted Model:

Full Model R°

Restricted Model B?

[«7]

af

He|

|'d

There was a significant interaction between
the methods of instruction and the students'
scholastic abilities when accounting for the
variation in the students' post-course
interests in economics over and above the
differences due to the students' scholastic
abilities and the methods of instruction.

Y3= agU+ a1Xj+apXota;Xjo*ay3X13 + Exg
a12 = a13
aOU+ a1X1+ 5,2)(2+ a5x5+ EEO

.0T1

13

.035
1/108
L.19

.0438

85ignificant at the predetermined alpha level of .05
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Table 13. TEST RESULTS FOR HYPOTHESIS 13Hl

Hypothesis 13Hy There was a significant interaction between
the methods of instruction and the students’
previous economic training when accounting
for the variation in the students' post-course
interests in economics over and above the
differences due to the students' previous
economic training and the methods of instruction.

Full Model: Y3 = agU+ alhxlh+a15x15+a16x16+a17x17+ B>y
Restriction: a1l - 816 T 815 = 8317
Restricted Model: Y3= ayU+ ajXy+asXotagXgrarXt Epp
Full Model B2 .027
 Restricted Model B? .027
ar 1/108
F 01
P 952

8Not significant at the predetermined alpha level of .05

.
by
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Table 1bL. TEST RESULTS OF HYPOTHESIS lhﬂl

Hypothesis lhﬂl

Full Model:
Restriction:
Restricted Model:

Full Model R®

Restricted Model 5?

1= lm
H

[ Re]

There was a significant interaction between
the methods of instruction and the teachers
when accounting for the variation in the
students' post-course interests in economics
over and above the differences due to the
teachers and the methods of instruction.

3% 8gUtay gXy g*aigXigtapgXao*api Xo1* En3
818 - 819 = 820 - 82
Y3=agU+ &) Xy +apXp+agXgtagXg+ Ep)

.207

.206

1/108

.12

a

073

8ot significant at the predetermined alpha level of .05



Figure 1, PRE~COURSE HYBRID-TUCE SCORES BY TREATMENT INTERACTION IN RELATION 70 POST-COUBSE s
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Figure 2, ECONOMIC 'TRAINING BY TREATMENT INTERACTION IN RELATTON TO POST-COURSE
v HYBRID-TUCE SCORES
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Figwe 5. PRE-COURSE RYBRID-TUCE SCCRES BY TREATMENT INTERACTION IN RELATION TO DELAYED-
INTERVAL HYBRID-TUCE SCORES,
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Figure b, SAT SCORES BY TREATMENT INTERACTION IN RELATION 70 DELAYED-INTERVAL HYBRID-TUCE
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Figure 5. SAT SCORES BY.TREATMENT INTERACTION IN RELATION T0 POST-COURSE QSATE SCORES,
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