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ABSTRACT ) ) '

. The paperv diecusses a study ip which a cognitive
papping test was used to evalua*e 4he effectiveness of different
teachiay methods used in & colleae level introductory economics
course. -ognitive style mapbping is a -method of studying learner

"charactaristics in order %o individualize instruction. The hypotaesis
was that certain cognitive learninag styles would determine whethar
stuients would benefiit from a simuiation/gaminag or a
iecturefdiscussion section., Da*a regarding cognitive.learning styie
 were .obtiined by aduministering a "cognitive style gquestionmaire.
Questions focused on whether stulents jained meaning from spoken Or
written words, could place themselves in other peogle's positiorn, '
were strongly influenced by peers, and aale tiu=2ir owr decision.
Stuient grades served as *he measure of ezovomic krovwledge obtalaed
in the zourse. Statistical analysis >f questionnaire responses and
course-grades indicated b2+ pos* students preferred one -teachiay -
gethsdi sver the >ther and achieved higher grades on tests when tho
course was taucht by tne method they preﬁerr=ﬁ. The conclusion is
that teachers should use cognité ve pappinag tes*s to help determine
the type of inssfuut4cr vhich will banefi® wariouys types of stuiants. -
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THE USE OF A cocmnvz mpmc TEST TO . R
4 . ANALYZE THE EFFECTIVENESS OF A COLLEGE g

-

ECONOMICS SURVEY ‘CQURSE

L3

Introduction .

-

-
*

The use of simulation games in college economics courses and

teacher in-service courses has bétomé*popular during'theA;asc 15 years.

- -

: . - ® ..
-The results of the research conducted on the use bf'éiﬁhlation games

P 2

. to teach college ECOﬂumiLS, howener, have at best been conflicting.
.Varicus articles report pokitive findings while,. ether numerohs reports
cite inconclusive Eiudings. These conflic;ing findings may be due to

-the lack of emphanis placed on identifying the type of student who

would benefit from a simulation—gaming method of instructian [279].

-

- . . e -

Many variables have been used; however, one variable that has received
- \ -‘

little or no atcention is a measure of the individual student s learning

3
-
-

style. - Y

Cognitive style\mapping (developed by Joseph Hill and his associ-

ates at Oakland Community Ccllege, Bloomfield, Michigan) is a methed of

.

studying learner charagteristics in order to individvalize instruction.

-
- l‘

Cognitive style provides a vehicle within which the relatinnship Qf”the
important BtudenL learner tharacteristics, the mode of presentaticn, and
the instructidnal setting cap be considered {13]. Cognitive style re-
fers to the different ways in which students assimilateLknowledge.‘ .

-
-x.

—

_ The authors wish to thaﬁk Associate Professor David §traits of
the ‘Education Department at Ashland College for assistance with the
Cognitive Style Questionnafre: .

.

-

® ~ ;3 ¢
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The thesxs of the stugy examined in thid paper_ags that coilege-

- ~

level- Lntroduc:ory economics stu&ents with cer:axn cogn;txve learaaug
* 'F - ‘\ -
‘ styles would benefit from a simulatian-gamxng methad of. 1ustructxan,_

- 4 -

whxle students with othes leavnxng styles would bepefit from a lecture-

-—

diéqussion method. The emphas1!1af the evaluation was placed on deter-«
. & N
‘mining if :he'typé of student who would benefif from differen;fmechoda,

of instruction “could be xdentxfxed based on personal characteristics and

learnxng style. R ) | - .

Exgerxmencal Des ign

In order to- test this thesis, several hypotheses vere developed.

Sxmulatxan gamxng teachxng was hypothesized to be, superior to the~lecture-

discussion methqd of teachin} far students - thh certain learnxng styles

) o
(and vice venaa) Jn pddxtxon, it was ﬁypothesxzed that the cngnxtxve

style questxonnaxre could be used to establxsh a cutoff, point fur plac~

I

#
ing . studgnts in the cours® section taught by the appropriate method. .It

was further hypothesized that uther\?eraonai characterxstxcs would change

f
" the cutoff point established by the cognitive style questionnaire. .

N ..

The design of this study inualved the use of two methods of in-

-struction and two instructors with each 1nstructor teachxng one class

. 3
by each method. The lecture~discussion method of instruction was desig-

nated the control while the simulation-gaming method was designated the

experimental method.

‘e

L The Lec:ure—niscﬁssion.Method. The basic feature- of the lecture~-

discussion slethod of instruction was the instructer's lectures. However,
: i .

since student gMestiong and comments were encouraged, discussions of the

- N i . a

-

L

i d
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(d) Mr. -Banker [10]

L ) & A}

economic concepcs by the instructor and’ students were a part of the ‘in-

&

struccidnal‘process. This 1ecture~dxscussxan mechod of instruction was

‘. ¢ .

-degighated'as the control method because it was the mfﬁ;‘frequently

# - - - .

wfilized method of instruction im the Economi

Department at Ashlaind

COliege. - .' ' . ‘ - . .(‘ . - )

.
«

\The Simulation-Gaming Method.

The students exposed‘to the

~ . . - - ¢ - ’
simulation-gaming method of instruction were grovided copies of the
ggmg course syllabus and us.d the.same textbook as did the students who

were enrolled in the control’ claskes.

Y

However, the simulation-gaming

method of instruction ianvelved the'intégfatiqp of simulation activities

. 13

with the lacture~dxscussxon method af instructign. A tatal of 18-1/3

class perlcds were exther devoted to playxng the sxmulatlon actxvztzts
4

»

or spent on the debriefing sessxuns. Thus, approxxmately S0% of the

. «

37 class periods used for instruction were devoted to the simulation
actxditxes.
lation gamxng technique and the ordér in which chese actxvxtzes were

’

(a) Outdoef”Endurance {121,

pr%seﬁted were as follows:

) Mﬁs

A Simulation Game {4}, (c) The Multiplier {1&},

, (e) Tightrope [§1, (f) Specialization 3], %nd
=

a Small Business:

Baldicer {151.1 °

Study Implementation . . Vo ' L.

bt B

The Ashland Coilege freshman sfudents of t‘het'1978—197%vacademic

year who declared an intent to major or minor in. business adminlistra-
{- ’

tion or economics were defined as the population for this study. A

. . ©
total ofr175 freshman students had indicated on pre-registration forms

-]

-~
T

LL Ry
.
L)
»
.

. .
. . . -t ,3*
. - -
- .I

The seven simulation activities that were used in the simu-,

P2
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. Student grades seived

# an 1l-poing scale with F=0 and A=I1,

.
¢ \ ¥ * ‘»
. . - -

8 . -t

their intent to major or minor in business administration or economics.

- .

Since faur course sgctioné were made available for this study and each

'

asection normally contained 30 students, 120 of the 175 students were

randomly sampled. Each of the 120 students was randomly assigned to

i3

one of the Your, course sections used in the study.
T The students in two of the course sections were taught using -

-
.

the simulatioﬁigeming method of inétructign.

~

‘two sections were taught us ng the 1&ture-discussion method of instruc-

a

tion. - Two instructers weire used to teach the four course sections.

-

»
Each {nstructor was randomly assigned to a simulation-gaming section
» \ ' '
and a’lecture-discussfon section of the introductory economics course.

The Introductory course was a one-semester economics course that in-
’ -*

cluded both microcconmomic and macrocconom{c cuncepts. » .

L]

~ Data
Maita : ,
. \

as the measurce of cconomic knowledge they

) .
. obtained iu the economics (ourse.  The students' grades, which served

*

i )
)/;s thd dependent variable In the regression analvsis, were measured on

“ -

« i orfler to determine what type of student wﬂﬂldlhe benefitted

in his learning by simtdat iy gamoes, measures of varfous student atord-
» )
butgs were obtained. ; .

¥ -

\ .
The most fmportant attribute, given the thesis of the study,

The cognitive leayning stvle data were

t

was cognitive learning style.

¢ obtained bx‘admlnistering the Copnitive Style Questivnnatre developed

. ]

-
by Strother {13, The complete {nventory includes 24 subscores.

‘ o ¢

The students in the other

Y

i
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. However, since this axperiment was an investigation of the use of simu—

s

lation activities, only thosu subscores dLalins with learning style -

« -

characteristics important in the use of this tqpching tachniqun wer&
utilized {1]. The seven subscorea selected vere as followa.

1. Theoretfcdl Auditcry Lingutstic [TCAL)I the 3tudent

) obtains meaning from spoken words. ' - | S
T ) - 2." Theoretical Auditory Quantitative [T(AQ)]: the student

thaina.megnihg from spoken numerals or mathemgtical

-

.Symeols.

. -

3. Theoretical Visual Linguistics [T(VL}]: the sgudent

N P a?;ains meaning fr?m written.wnr§sf _
4. The@retical Visual Quantitative ET(VQ)} the student

ubtains meaning from w:itten nugerals or mathematical

symbols. . L - L.
S. Qualftative Code Eﬁb&thettc'[Q(CEﬂ)}: thefstqdent “ .
‘ | - a N -
+ has the ability tq place hi—self in another person's .

-

position. * : ’ . .

6. Associdtes (A): the student is {nfluenced By his

-
-

peers or associages. ' ~
7: Individuality (L): the student directs his own #

behavior and makes his own decisious. .

L]

s The seven substores were selected on the .basis that. certain -

.« 1 . -t

student traits would prove benefi¢ial for students to pussess when

taught- by the ctnulation- gdming we thod'while nter traiis wuuld be

essential for students to possess when taught by the lecture-discussion

metRod. Since the simulation activities used in"the experimental

¥

RS

e
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) classes jnvolved verbal interaction among the participants or the per- 3
) . SN - . ) .
. formance of responses to verbal wessdges, the traits measured by the ° -,
. * . " . c -
. . . . oy
.. subscores T(AL) and T(A)) were identificd as important traits for sbu— B
> ' dents to pussess when taught by the gimulation-gaming sSthod. In addi-
4 . " .
. tion, the simulation activitics réquired the-students to role play, *
. L ’ " -.‘ I ¥ - ‘
- . - empathtze with that role, and interact with their pzer-group, Thus, .
¥ . ' . . . ' . R . .
' . subscores Q(CEM) and A were recorded. ¥ . . .
" . . . *Three traits megsuted by the Cognitive Style Questionnaire .
- l . - - , :
, , . :
appeared important for the” students taught by the 'lect.ur.c-dlscussion :
4g . s v ) , ) ! .
method to possess. More emphagis was placed in tig lesture-discusslon
- . £ . . ) ) .
. classes on the use of the textbook and the instructor’s notes. that were
& R . - . . ‘2
_owritten o the dlackboard,  Therefore, the subscores T(VL) and T(VQ) L
R . * - ] . [ . -
were hucluded in the profect. The thdrd tralt othat appeared impootant . ®
- L4 Y - . ) . - 2 -
tor a student sosponsvss vhon tanght by the lee ture  dis assdon metiod
- - ‘ P .
. . * [
was the studeni's ability o e self-directed,  therefore, sdbscore 1
14 ~ * ) :
; w.in pevorded dor 600k atadoeny .
[ . ' . * ..
= Bt wus emsvnt fal tor the enuilugtics of this study that the
*"% seven subscores be added together to obtaln cue scory, The resulting
& - .
. & . N
‘ sunl was uned o predict which students wonld most bhenefit £rf3m cach  ® .
. F P
m(;l'l:-w:! el dnstru i However, the subroctes correnponding to the
L ] -
lecture=discussion method--1(VL), U\'Q},‘r;x:u! I-had ta be tiansnformed . .
* ., ‘« * )
betare the gstven sabse. res cowld Te added topether toerabtaly 4 meaning
. woful total score,. Sinee the m.pch-mm Seare tor any <ane section of the “
- - . . -
1 Copnitive Style Buestionngite was o1, e hood (e nubieores orrespond- )
L] ‘ . . ' )
fug to the Lectare discuasfon mothod wae Sutei ted trom “. After the
. . .
~ transtormat e n of subscoares Mad oo coandetod and thee subseales had
e
’ ) - -\ , {
e ‘ - . j , (‘ -
M . *
. . . 8 . .
. ‘ : -, S . “ '
- . ' N - 4 . - - ,f N it oo ; u-_.;';é;E
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- ’ ]
- - .
-

¢ . ‘ L . '
been added together, the resulting total.sfure could be {nterpreted. A

student with « high total score should have pcrfo%med better if taught -

by.fhe'simulatinn—gaming method, A student with a low total score

[y

should have performed better when taught by the lecture-discussion

t
. . - . .

m;thad.

- -

*

-+ Other independent varisbles were utilized in this study {n addi-

- tion Fo the cognitive learning styles variable. Tun_eﬁ'theee‘indééégd—:

ent variasbles were thq methad of instruction and the:instructor to wi o

-
*

éach student was cxposed. The other independent variables were the

-
A 3 L]

* student's scholast Lo abilitiens, hiph school economic training, and -
‘ " ‘ . ’ . .

. ‘- N

Jrevious interost in l.“l'h_l}t?mxﬂ.t}. ' -— \

- «
-

T A stadent's Scholasttc Aptitude Test score (SAT) or American

College Test score (ACTE, which was converted to a SAT score, wis used

Y

"as the measore of 4 student's sebolastic ability. A student who had

- *
.

at least oine wecks qt~h}gh school ceonomic instruction was identified

’ .
-

ae hav bug, hpad previous trafning o economics, S

-

espect to o student's interest *in ceunomics, the question

. -

-
ursc or post-course fntercst should t@wc been uscd was a

valid questfon. However, since the ultimate purpuse of the study was

(to provide Inusfght into the separat fun of *studeots into the classes
taught by the most appropriate of the two teaching techniques at the

beginning of the course, pre-course interest was chosen. The Questica~

e - - -

Raire of Student Attitudesn Towirds heopomids (OSATE) was used to meas-

r *
-

are Lhe students’ pre-coarse intono oty toward - ecrnonfos {see

“NEaT el nsaol abd Vedder (ol o test reciabiliey and valldity).
]

L)

et
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= All the variables utflized in the study are listed in Table 1.

vIn addition, the mesan, standard deviation, and t-test values‘for the

*
*

varisbles are presenteé in Table 2. | .o .

-

L 3 . " ) v

Insert Tsble 1 and Table 2 gbout here

a . hd _ . -

A

-~ *

There were no sta:&éci:akly stgnificant differences between the means
‘ N - . - )
of the experimental and control groups for the independent variables « .

e at the .05 alpha level, ' ' < -

-

Data Analysis ‘ .
. .
The thesis of this study was that matching & student's learning

2 . .
. styli: and the method ot Indt ruction would resuit in superior achigvement .

in understanding economics.  Statvd fo another wav, the hypothesis was

that the simulation-gaming method of Instruction woald be superior to

~.

i
. ‘ h - .
the lb&tu::\din(uﬁ&iun methad of dnstructlon fGr only certain types of
j

¥

students. . !

' ®

( Using the prvvim;n/}y discussetd vognitive styvle scores and’

grades, the following hypothesis was tested: X
‘ 1Hg: An intcraction effeqt did not exist between the methods of
. {instruction and the Students' cognftive learning style score
when accounting for the varfations in the students’ perform-
* ance in an economicy survey class over and above, the influ-
ence of the methods of instruction and cognitive learning
style suores. ’ . . .

*i:‘!:il'tiple Pinear regression medels were constructed to test

*
-

e Hypothusis IHg. A regression moded - wa b owas adentified as the re-

. &
stricted regression model, was desipned 1o deplct the conditions dstated

fn the rescarch hypothesis, lH;. Tn a sintlar fashion, a regression

*

.

10

%
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model, which uus;idenzxfie‘ as the fuil regression mdel, vas designed
to reflect t&e situasipn dupicted in (he correspondiug taaearch hypoth~

énis. The tesulta of the F test conducted on the Rz values of the

-

restricted and full regression models were used to tést Kypothesis’

2 .
lﬂﬁn : - N

'The values resulting from the analysis of the data exasined by
lypothesis 1Hg ave presented fn Table 3.

.
- A

Lisert Tkhle 3 about here

¢
The interaction effect cxamined In Hypothesis 1Hg accounted

-

for 6.5% of the varlation in the students® perfornanrﬁs The 6.5% of
~

explained v¢fiatfuﬁvin the student s’ performance {n the economics sur-
. N

h vey course produced ou Fovalue vl 7.13, which was significant at the

L01 afpha level. Thercfore, the intcerdction betwaen the methoeds of

L]

{nstru. tiun and the vogaitive learntng style yecofes did account for a
. statistically signiffcant anount of the students' parformance in the

economies sulvey coulse,

. . A graph of this statistically Significant dnteraction is pres
sented in Figonge §.  Thergraph presented in Figu:L i Jas obtained hy

. plé!tins the regression weights of the independent varisbles of the

full regrussion model used to test Hypothesis 1Hg. Thi y~intercept
- : \¥ ' .
values fpr the conteold and expuerimental gyoups corresponded to the

values €or g, (12,28 ad a, phu: o, §7.01), redpectively. The *

- X - . .
slopies of the Hoes for the contral and experinental groups corvesponded
: ]

te the Valu;a for az (~.045) and a3y (.084), tﬁSpcctivvly,

®
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. ' Insert Figure 1 abouj here
;{‘:‘ X N . . ! ' - R . - -
' * - . “ i amal <
H ' - -

. .
. . ~

¢ An examination of the grAph of the intemctmn effect pre-'\j\l
ﬁented in Figure 1 indicaved t:hat :he intemctjon effect wae disotdi-
. ‘na;. The simn&tahaoua salu:ian of- che cvn-res:esstnn lines revealed
' an impcrmnt resul:. “The students &ssigned to the emri@ml c!nses

-3 who had cégnuive learning st;le scores ahqve 151, which was ﬁ‘iighely

-

in che ecomamics survey course than diq thelr counterparts who were
' - s’ .
L Y
) assigned to the control ¢lasses’. \Huwe(e 1, the studegts assig;?d to

]

* ; t‘.he control cliuses who had d:og,nitwe leaming s‘ty‘le ‘scores below ISI .

polnts tended ts n-cnrd higher g:ade* in the economics Survev cour se
\ .
than did their counterparts who were aﬁsigncd to the experimental

Y

. .
classes. ‘ ' -

*

It {a obvious, of course, that many tactors will affect a stu-

4

tuv wvaluate thu&‘smhuity" 0f the lnteractieon effect u_ncovered*hty the

previous analysts, several additionél hv otheses ware tested.

- N ) -
Une hypothesis wJas the fame Lest as above hut witl other per-
. «

sonal character «tics covatied. Thils resulted in higher Rz values for
a p ' .

both full’ arth restricted models. The interaction effect was signif i~

« .

L

.cant at the .01 alpha level, however, it explained onl'y 4.73% adafitioxal

variation, somewhat less than the §ivst analysis. \Pmbahlv the wost

{mportent result was that the disuﬂrlinal'mteraction {fnsdcted at a

. - A *

-
*

€

. < = . : p . .

dent's performance in learding any suhject. In_an sttempt, in a sense, .

above t.he ave cage score of 14 generily refeived higher f !nal__’gmdea v -

-
L T
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b ...~ . cogattive learning score of 153, nearly the same value as the first )
"2 analysie. -
; An addiciorel hypﬂtﬁesis was tested teo further investigate the ‘
N o - . R - . . . . ) ' t
R t “atability" of thig resuly. Bastcally, this test was a two-way fnter- e
action test between learning siyvle and method of imstruction and SAT
RO . score snd method of instruction. Speciffcally the hypothesis was: - k
o, 2y An theeraction effect did not exist between ihe methods °
of Instruction and the students” cognitive learning style
o | score and between the methods of iInstruction and the stu-
s ., dents' scholastic abilities (SAT score} when sccounting for .
‘ the variationsnin the students® performarnce in an economics
- . | .
, - . survey class oven and above the influence of the methods of
, .- o « Anstruction, cogaitive learning seyle scere, and SAT score.
g Again, mslriple 1incar regresslon models were construrted to
. test this bepothesis, The results of this mnalysis are presented in
" AT ' ' :
e - Table 4. d
X The trtergstiom cttevts vxamined fn hvpotbesis 2Hg acvounted
", tor 4:7F at the varfutlen in the staedents’ performance.  This produced
L ) o ‘
. ’ an Fovaloe ot &% which was slgntticant ot the .85 alpba level.  Fur-
ther analywis revealed that only .97 of the vartation was due to the - | .
. i SAL fotevaction, thus 3. 7L was due 1o the (.nﬁgnn&ve learniog style :
.- A integaction.
- IR R
- . Iosert Toabde & abrant beone
- - ' A graph of the interaction cffects 1y presented io Figure 2. ’
.. . . . . -
. , - k‘i‘ﬁtirt‘ that thin v o thive daren o nal flpare) Sl twe Interactien -
. cEfeets are heing constdered tagether, the result 4y as investigation
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-~"of the interaction of linear surfaces.~ The equation for these sur- . -
faces are: e
. v hd
. o
.. Contrel: s 713 4 2.167 SAT - .038 Cognitive score .
~ Ll
| Ex“eﬂuen:al- 5.057 + 1.770 SAT + 1.181 Cc:gnitive score o
*t oG
Examinacian'bf the graph of interdcticn.effects preaented ln N
‘ R S
Figure 2 indﬁcates_that the effécts-ate d:sordfnal. ;The‘sxmnttaneous, . ;MS\»-i
solution of the two planes :esults in a line which represents the : L
change in the cogritive siore intersection value as SAT of the stu- o
: - ‘ . T
dent chianges. )
/
. - ” :
___‘...,_.‘_ e e amn - g —— R S—— ! ;(}
. ] .
- lusert Figure 2 about here ‘ | ;
e e i e o g i e e o e _ . g.-
CThere apre e fepertast resalts from this eguat fon. First, at ’
the medan of SAT (8791 tne interdection ot vhe plases fo terms of cog-
nitfve Score wenid be 159308, veer o lone to the 191 deteradued with oo
. t
consideratfun uf other variaddes and o the 195 when other personal _
chargvtes Ist te o« w1 ine Diabed, /
Seenmily, dand st fopartant v, an ineredse in the SAT seare o "
had seme but ol oo preat offect op tiee copnftive soore interscect fon, * .
. . . -
CIWAs Ccan L6 nevn dn Figure 0 Deoooonpar mk the i oo Tintersection of
the planes, labeled A, with the Rlanc labdeled B, The top line of - —
Plane B shows a costunt coguitive soors o 1526 (the {ntersest lom 2
point at SAT of 750} a8 thy @t rol ~lane I8 affietedd bv SAl. The E ;
. F , + . - ( E
value of the faterses tion pofut of the planes at SAT of 950 is 157.5. b.
Thus, 4 00-point hangs m .:Af ru s4!t~ fr. aboat o S opevint change in
. / : . . . _
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ccgnitive score at vhich the planes intersect.

tinn ehange in SAI (168 peints) would change the intetsec:ian value by

ahout 4 Fﬂint$1

Imslicg:ions

.

Aiéne standatd dévia-

Thg(rela:ionship appears to be'relatively stablg.

{

§
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) The :esults of the analyses of Hypotheses lﬁo and 2Hg sup~ 1

por:ed che thesis of chis study.f
the simnlation—gaming meth d of instruction nor the lecture-discussion

method of instructton~Was a superior method for teaehing ghe economics

/-

survey courge.

of instruction only for .the students that possessed certain cognifive

s:yle characteristics.

The simulation-gaming wethod was the superfor method

The resnlts indicated that.neither

-

be successful in ideutifyinh those characteristics.

‘indicated that this s{muiution~gaming methnd of Instruction wvas deeri—

Thé Cognitive Style Questionnaire appeared to

The reqults also

mental to students with other cognitive style characteristics.

-

Two fmportacd lmp]ivations resul ted from this study.

First,

this simulation-gaming mughod was successful in improving the perform-
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ance of certain types of students in a collége cpoonomics survey course.
* ‘_‘ - . . N

-

Stnce the Cognitive Style Questionnaire requires approximately one.
&

‘hdur to admintster, the quvstiqnnaire appears feasible to use as a

means of placipg students in the

addition, the direct cosls of the simulation activities used were mini-

mal.

appropriate course sections., In

-
«©

Thevefore, the apparent‘beqefits received by certain students

in the form of higher final economics mav well outweigh the direct

-
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‘cost of implementing this simulatian-gaming_methud.'
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.t.eachers and resaa:chars to detemme :he type oE students who henefit -

- - ' - - ¢

Secomi. 111 a more geneml nat.ure, it appears importanc for

from mt only the simlst,ien—ganing method of fnstruction but also
. (3 .
ther methods of instructian. It is naive to think that a given : -~ .
net:had of iusttncticm will be superior to other methods for all’stu~ -
deats. - Future research projects in ecummica education should be, , -
designed with this point in mind. "
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1. A detailed description of the methods of instruction can be

found in Chapter III of the doctoral thesis by J. Fraas [2].

A -

2. 'Theigbvalue for each hypothesis was calculated by the following

formula:

i (RZ - F}) / (m) - mp)

. 2 :
Q-RD/N=-m) .

‘ .
2 ‘
R ald Ri represented the total variance in the criterion

-

variable that was accounted for by the variation in the predic-

‘-

tor variables in the full and restricted regression models,
respectively. The symbols my and mp represented the number

of linearly independent vectors in_the full and restricted -

-

regression models, respectively. i represented the nuaber

of students being examined by o given hyvpothesis.
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. - Table 1. Description of Variables
) ' , - . -~
, * S ——— O at—
i. Y Variables Description @f Variables )
T A - S ' _—....!‘ e »
SR . . Y1 Final'grades for the‘ecdpomics survey course
* . “_. N (F“O.}‘139-2.N‘3‘C“-’5.C.5,
° ", :. 'c+-6|s-.7‘3.-8. H.gpa-c-l\O'A-ll)
Qe ' “d ’ X Students exposed to the lecture-discussion method
. ‘ . of, instruction (yes = 1, no = 0)
Xpo Students exposed te the simulation-gaming method
N ‘ . of instruction (yes = 1, no = 0)
) ’ x;! The student cognitiyé learning style scores
. .
' X4 Cognitive learning style’ scores of the students
. ' . exposed to the leCture-discuas}on wmethod of 8.
. instruction (X3 ° X3) . .. o .
: . kS Cognitive learning style scores of the studenté'
. ’ exposed to the simulation gaming method of
° = instriction (X - Xj3) '
\ T S
< Xp Scholastic Ability (SAT score, 400 - 1600)
. ‘ . Xy Scholastic abiliry of those students exposed to
' . the lecture-discussion method of instruction
- >t (xl - x&) . ¢
. - Xg Scholastic ability of those .students exposed to
- the simulation-gsming method of instruction
(X2 - Xg) s
. Xq B Studenrs with high school economics instruction
. (yes = 1, no = 0)
~
X10 . Teacher A
‘s (yes = 1, no = 0)
v Klli Pre-cohrég.interest in economics .
¢ . . (Pre-course QSATE score, 8°- 40)

*
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AR S5 W W W AT I S T . ‘ o el s e iR
(n = 52) (n = 53)
e Control Experimental - )
L ¢ - — ’ t value
L " Variable X SD X ‘'sp,
Final grade (Y;) 5.52 2.98 5.09 3.15 -—- :
" Cognitive learning .
style score (X3) 148.92 11.67 146.42 12.77 1.05
Scholastic ability ) _
N (Xg) 814.23 168.26 844.34 168.07 .1.30
Righ school B . :
economics (Xg L3272 - 4159 ——— 1.44
Teacher A (X;4) .558" -- 4722 -~ .88 -
Pre-course interest
(X11) 29.40 3.47 30.60 3.09 1.87
et e b . . e ;“_.
RO {
P

- ‘
+
- L] *

‘Table 2. Yeans, Standard Deviations, and t values for the Experimental and Control Groups

-

a P
the praport {on nf students
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‘Table 3, Test Results fér Hypothesis 1Hy

‘ -
. . i"“ —
#ill Model: Yy = agl + agXp + ag%,. + asXs +E
(12.23) (-19.44)  (-.065)  (.084)
- . )
Restriction: ‘a; = as . ) .
] ’ . '
&
Restricted ‘ S
Model: ° Yy =a,0 + aXp + a3X3 +E )
) - (1.65) (~-.36)  (.026) ’
N « 4
Full Model R%: ’ .080
Restricted 9 .
Model R%: : ' L0195
df ’ /10 4 -
-
. , * -
[ , 7.13¢ :
Note., The regression coefficfents are contained in the
parenthescs. 5 .
aSiguifirant at the .01 aipha Jevel, .
L
< y4) ) '
. e &
d
-
!
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. . " Table 4.  Test Results for Hypothesis ZHp )
o —— r s
Fall Model: Yy o= a,tt 4+ azKp +  agXy +  agXy +
. . (5.713) (-.656) (-49}8) {(1.181) .
7fi,: : S | L aX; ¥  agKg + Ey ’
X (2.166)  (1.770)
- .' ) ‘ ' *
) . Restrict{ons: ug = ug amd az = ag § )
Restricted .
Mudel : Yy o= a b 4 agXp o+ a3Xy o+ agXe '
' {2.6%0)  (-.85%) {.650) (.2
-
[ - :
Full Mudel R-: LA
Restrivesd ¢
Modet Re: ) &3y ’
B E Ji94 ‘ -
[ ]
.!.." ’ ‘.f}:ﬂ .
]
. o Note. The regression oot ficients are qontained in the
) parentheses,
UStgnttfeant Gt the L0 alpha level. .
“v \ -
n)c h -
LN . .
. 1
L] I . ;
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