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about 240 in 1969 to over 700 by the spring of 1976 (2). A large

» student achievesent in economics. In addition to the absolute achieve-

*
I .

In recent yéar§ the number of sgudies dealing'witl‘the teach- .-,

v

ing of economics at the college or adult level has increased from

. . - . A
percentage of these studies have discussed either genefal course \

evaluations or the’controlled evaluation of various teaching methods

¢ . . . .
, .

,such as computer-assisted ‘instructiyn, personalized methods ef in-

.
-~

struction, the use of audio-visual materials,' etc., (1,2,5,6,7,

(3
.

xXamine

rd

- . ’ : .
14,15). -Many of these studies have focused -on trying to e

the Factors affecting student achievement in a cdurse under different,

- ’

4 . 4

N ] .Y
teaching methods. Mpst economic education researgh
(X3

i .

ers have used ~

.the Test of Understanding in Collage Economics (TUCE) to measure

- . ¢ R
. .

. . " .
&6 g
ment score on the TUCE, other dependent varizbles includg such feasures ,

7 LY

as absplute jimprovement, percentgge improvement anq gap-closing

) -’

hodels'(3,9).“Many studies have conélﬁded that different approaches

- . . v . .
to teaching do not lead to very different results in terms of the

above measures of achievement (1,2,7,15). .

\e

. ., . ., . . 4
However, there are several reasons that the "traditional' use m, ,

.
- 8 . -~

of one of the four measures maw fail~to12£ovide evidence of one

-

\Qarticular teaching method being superior to anothef;approaéhn In
. - , /
Van Metre (16) poifts out that many studies fail , v

’a'reégnt artiede,
S , P ; .
to corsider, mueh less try to measure, the different types of
- , ’ . _ ) \' .
"ledrning that take place in a course. ®Van Metre suggests 'that . \ ;
“7 ' . . ] '
: S 2 \

. - A ’ . )
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‘the various testing devices or measures. The discussion presented . -

" by Van Metre suggests'that the four TUCE scores may not match with

-

student as a decision-maker with various gpals enfering-into his/ -~

L

‘most studies have mot-attempted to match the method of instruction
. . . - . . Lo A

vith particular types of learning, with course objectives, or with . *

~ v

the course objectives! Therefore, the TUCE scores, may not be ap~- -

propriate selections as dependentvvariahles in the regression

- ®
analysis. i
: .

-~

A second reason,.the use of one of the four TUCE measures may ‘.

.
¢ - !

-
fail to demonstrate the superiority of one method over another is

- . . -

the fact that student achievement is’ a function of a student's in- .
. - L .

tellectual ability -and the amount of time the studeént puts intd the v

course. Several different researchers have suggested that changes

- »
N o

in achlevement may not be the SOli or even the dominant benefit of el

a diffefent teaching approach (1,7,11, 12 »13.) If we view the

‘

5 . . ‘
her utility function the resukts of earlier studies areyplaced into . v L o0
. . . '

. Y

a different context. Consider a wepresentative student at point M

on Indifference Curv% Ein Figure 1. Por a given-teaching technique

A, the student can gain some maximum amount of achievement as given
/ ,vY' .
by the horizontal intercep; of the budget line.s,én "improved" ’

e

teaching techn1que B ¢can 1udhicitly be viéwed as' a ﬁivot of the -
.. - ¢
(time) budget constraint as shown by the dotted line. Given this

4
(3 - o -

improved (eaching technique the student can utii&ze it to capture *
. - ‘ v e

tore’ leisure time, more achievement in ecpnomics or a ‘combination Of

- .

» -
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‘ ' the two, resulting in a move from M to M'. Decision making theory

s

suggests that usipg levels of achievement as the dependent variablpg |

. , " o \
may wiss the majpor benefit's of a particular teaching methfd, namely
- ‘ P . €. * « .
. ‘ﬂ ‘
. less effort and time spent studying economiss.and additional leigure

-

7 P . R

level of achievement). v;I‘he;usual empirical, researth appro chAimpli:itlf '

assumes that M' is horizontal to M: the sf)dent captur

,all thg_- .
,° . < \
» benefits frgm improved teaching method B in terms of igher gchieve-
] .. . - - o

& . )
(/ ment. It'may.be, given the student's prefergnce f
/ . . . . . ] .
_gain is taken in more leisure:- a more vertical

new M'.

In fact, one might argue that if opé r%ﬁlly.beliéves»B.is a

/,

M 4 t
‘ superior* teaching method®(one that enables’the student to'gain more
) ’ N - ¢ * \
. achievement per unit of leisure time foredgone) amd if the researcher
- . : , : ‘ '
A cannot demonstrate that the &tudents ard doing better in terms of
. / ¢

achievement, then ‘one might infer that the sgédént must be taking

the gains in terms of increfséd leisure time and holding their-

.

level of aEhievemept constant. The issue then becomes one of fimding
an alternative to use as the dependent variable which will measure

the change in the.étudeng's effort in economics. One such variable
. . . -
\

would Jpbe time spent

L3 « "
.

on the course. However, this variahle 1is cgp-

3

_Plicated by thelfact that students with different learning abilities

. 0

hay drtain differént levels of aéhiqwement\even thoygh they spend the

N, same amount of tfme on the course.

,"{ ' i
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. b McKenzie and Staaf (ll% have, developed a model which is de-:

rived from the Qork-leisurp model of wage theory. The work-leisura

-
LI P v ’

model of wage theory assumes that a person's total income js com-

.

'
-
-

4 ~ ’ . -
which is "given".: The second part is earned income which is a fune-

v
., PR

I tion of wage rate and«tjme effart. Unearned' income and earned in-

/ *

come combine to gi&e the total income figuré. Consider two individuals
4 i \‘ . ] ¥ ’
X and Y, both who earm $50.‘per hour. _ X starts out with $1,000

wealth. Y starts with $100 wealth."For\both to échieve a wealth ¢

L\

level of $2,000, X'is,going to have to work mgfe hours than X §?nce

.

<. ' Y'has to earn $1,900 whereas X only has to earn $1,000. Thus, when

’
L

both°reach $7,000—of weaIth we can say tﬁat Y has exhibited more

of

v

-time effort in the pursuit of thaé leyel of wealth than X did.

) . . ' . ) . -
: L The Learning Model ¥ .
L D - ) . r o : “
. McKenzie and Staaf used this wages fund model to develop ah ' .-

economic learning;model. Achievement in ecopdmics is 3ﬁewed as .

"wealth". The student's score on a TUCE pre-test represents the .
wea = S

"
# stock of knowledge.of economics at the béginn%sg of the course (;t,ll);

= That*stgcﬁ.of'ecoqomic achieyement is probably a function,of.pagental
[ * NN : S .
background,: newspaper availability in the homey the lsvel of social .
> j _ S v '
science instruction in high school, etc. , The student”s score onh a
[ ° ‘. ‘
' . . TUCE post-test represdnts total "wealth" at the end of the course .
& e . . ~
R \ * . - \1?3‘\ L. . - . . L
- * . ' , - ; N
[y . R R ;"‘ ‘ v . . .
. t. " ‘ﬁ‘+ N ) . - o
. 4 - LY . - -
R ’ - ’ |
\‘ 4 . - ) '
- ‘ . "t Y , -
. ) .
: - 6 ’ s
] * "nﬁ,' N . .

P s . ©

4 [ N ., 3y o

.. posed of two pargﬁ;. The first part is un%arned income or wealth -
L - .
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)

which isfcompbsed Bf the stock of knowledge at the .beginnidg of -the

\

qggrse plus the addition to the stock of knowledge dur

-

) '
The student's I.Q.

transkate time into increased ’ro~ledge (7

erpect

[

L4

»

~ . .
£:§-the course.

<

or}§AT score represents the-student's ability to

those stwllen:c$ with a.high SKT score to learn

lO 14,15).

$

unrf of study in any tybe'of intelleetual endeavor. C

1 ) %
students:

K]

A and B.

Both start their economics course with the same

3

{One would

ofe per oile ]

onsider tho*

i

<

- stock Jf etonomic, knowledge as measured by a TUCE pre—test score. -
’ e ’ s ! hd ’
At the end of the course both students hae 1mprove& to a stock of ',
knowledge of’ 20. If A ‘has a comblned SAT sbore -of 600 and B has a *‘

<
combified SAT score of 1000 it is argued by Staaf and McKenzie that -
' f L Y 4 > ~"
: A has put greater effort into the course than B since A has @ lower N

. \ \ <

1eafning'rate than B. 'To summarize, an individual ehters an eﬁbnomics
. * \

s . _
course,with some wealth of knowledge of egonomics (pre-TUCE score),

generally‘leaves the ¢ourse with someagreater knowledge of economics

(post-TUCE "score). Brighter students need apply less effort to achieve

the same gafh in:wealth as do less bright_studentsa ,
' e N .
Thus, "the "following ug111ty and learning functions place the .

model into a dec1s10n—mak1ng_framework. Equatlon (l)

is a student

. o utility function which

L , (1) U=£ (&L) ; . .
Cat (2) A=1+E (R) o . -
. (3) T=E+L , LI : ’

5. \ A Y ' .




C(4) M= U(AL)+(T—E-—L) ' AR
() da-Rr : 5
JL - ' e , * .
_T’; . (6) E =_A_‘__I_ . . * . ) : v . <y
/ . * R . B ' e K ! .
where Tt ‘, } v '
N U : ) \
. U = Utility < o ) . P -
A = Achievement (post-TUCE) .
L = Leisure )
e . "1 = Initial level, of knowledge (pre=TUCE)
: ) E = Effort - ]
0 R = Learning rate (SAT scere) )
T = Time constfaint ° S, ’
< ‘ - ' v
M = Constrained maximization‘funczron ’
: is a function of achievement in economics and leisure, i.e., all
~ - . . A .
¢ M N .
time not spent on the subject “of vstudy. Equation (2) says that
4 e ) final achievemenr is équal tp initiﬁl achievement plus effort times
« the learning rate. Equation (3) . is the time constraint. Equation-
» . » . -.'
(4) '1is the conétrained utdlity maximization problem us¥g the 'La-
- ;‘ .
. grange" multiplier analy;ib~ Equation 1(5) gives the first order ‘con-
s ’ dition for utility/maximization. The first order ‘condition states .
‘ that the individual's indifference curve (his/her willingness to tréde
achievement 1n economics for leisure) will be tangent to the learning
‘Fﬁrée attzge point of ui}lity maximization Equation (6) defines
R S "scbolaé ¢! effort, in the course to be the gain in knqwledge of
oW . . . s ’
o \ ] - ’
' . N . ‘
g 4 "‘1 - . “
’ . -~y . 8 / - ) , !
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‘. ' economlcs divided by intellectual abllity ‘where aj}llty is meaSuxed
- . .. ) p .ol
( . by the SAT or some, equlvalent measune. It is 1m90rtadt to note~}hat t .
- . this scholastic ‘ef fort is not the same .as tlme.spent.studylng ecqnpmgcs.
. a . b \ ,

‘.
P - »

. \\ According to the modgl outlined Hefe scholastic effort is
' . empirigally revealed by the terms on the right/hand side of Eqpation\

. (6). -This is,analogous to the time effort of the wage theory model
. ’

which states thet‘iime effork is the change in wealth divided by'the

. . . . » -
s wage rate. This is seen in Figure 2, which is a graphical representa-
rate. Th ig o™i L ;

) - ‘ .
) L ..tion of. *I > above models, ™It is this last term from Equation (6)‘%which

is the reﬂi tionship /dzﬂsidered 4in t¥e paper. ’ r

. : -
' . .o “An Empirical Test qf the Model e
N " R . - t
- . The main question addreésed by an empirical test of a ngw model
v + ‘ :

\
Sy

is whether one can construct®an effort yariable such as the one dis-
. ~ N , ]
- . o ’ ' . »
‘ / cussed by Staaf and McKenzie. If so, theQ a second question ig the
- . - »
-

extent to which tha& dependent'variable correlgtes with some hype-

- —

thesis about its relationship to other variables. An important )
14 ° hd

part- of this second categor? is whether different Subgrougf of

students (male-¥emale) exh1b1t different levels of effort. The

e

issue is related-to‘fhe follawing type of statement: ''It is a real

pleesure to'teach older students since they are better motivated .
B , . . . - . .
- , and put more effort into this course than students just out of high
' ! ' ' “ : ' '
' [} ~ ' . .
schog%." Thus, theé purpose of the empirical results reported here .

are narrowly defined to (a) construct suchfanifffort variable and £b)

. , . L4 /._/-
to examine its relationship to selected student characteristics.
] . - ’ o

. .
’ . .
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,5‘ three different effort. variablés weré constructed and étbdleS. One
-»

N
.

4 *
All students at Virginia Cohmonwgalth Wngvérsity who were tak%pg
i . ' - . . - "t
the basic'économics course in the Fall “Term (1975) were ssked to fill
., ; s g .

out a questiannaire Which asked the students for their age, sex,

N - Y ] ' ) ., ., . .
year in school, hours of "outside york, etec. }n add1t10n /the students
. . . L N

were given an att1tude towa(ds econom1cs test (4) and a pre-TUCE

’

in the first week of the courpe. At the end of the semester, ‘the same

a

attjixude toward economics test and a post-TUCE were administered. )

Fidally, the students' SAT scores and final grade in economics were
v . . ‘e ]

. 14
obtained. The combined SAT scores may be regarded as 3 measurg of

.
. .
i . : , .

'
the sﬁydent's abi&ity to-translate time into knowledge. However,
.1t may be argued that the analytical nature of eéonoqics may be

more strgngly related to mathematlcal ab111ty and that only SAT
) .

i

.- .

.

a - Iy A

ﬂl{ . . ’ !
.,of the effort variables used the mathehatics SAT secore, another .
. . . a

.

gffortryariable uded the verbal SAT score, and the' third uaéﬁ the
) v . * - . .

combfne%.SAT score as a proxy fo the learming or aptitude orﬂratg;

¢

i

These three effort variables were tested in two different ways.

The first way was to uséﬁregression analysis to determine tye statis-
— . - n

t{cally)significant factor. The‘three effort variables were regressed

on four course redated factors: the student's expected grade upon ,

Y . .
H

. ”‘ﬁh?E . -
entering the coufse, the actual %inal grade, e pre—attitude scoré

- " } i .

,//;nd postj?ttltude score. The ratlonale for picking these course :

. »
relatell factors was to ascertain if effort was correlated with either

v - L.

v

é
‘math score should be used (8). IQ order to consider this possibllity, .
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of the two grade yariableg or with either'of the two attjtude var}ables.,

L . . o
In addition to these course ;elated factors,.several demographic .

*
€

%ariables were inclyded in the set of independent variables. - These

) . - ]

deﬁographiq variables ihclgde sex;'age,_hours worked, year in school,

- ' N T *

day or night class ahd having had or not had an economlcs course "in

.
- .
v - ’

high school. The rationale for,picking the demographic factors was
' \ ‘ ’ . , ‘.l -

to try-and determine if studeﬁge with 'different demographie charac- : N

teristics exhibited,different levels of effort as defined by the
. Co S U o
learning theOry model. _Using-a ,stepwise procedure with ,the dosd . v

L 30N . . -
31gn1f1cant varlables' enterlng the equatlon ,f1rst, the‘nly stat’).stlcally
: »
significant variables found wege (1) the hours worked and (2) the

-

expected grade upon entering the course. The'nore hours the student’
- . . »

was employed the smaller.was 'the effor€§that wag -demonstrated in the )
' > Tt ! v . E 3
basic economics course., This result'is to be expected since "Thavirtgs

- .
. l

‘a joh places other oblZgations ubon the*studeht.“ The coefficient

LI . L. . .

on the expected grade variable was positive indicating that the >

.
!

»
d N

higher the expected grade in the course at the beglnning of the

~ . ‘g ‘. .
semester,‘che greater wpuld be the level of effort demenstrated in

f 0 o . <
thé course. The remaining varimbles were not found to be statistically
s~ . | . .

. ' ‘ - -

significant. o P . “"

J—- . -

" : 3 - * ’
A second apo\oach was ﬂb div1de the total data set into more

.

t
Sdistlnctive groups in order to determine if there was a statistically

. 'l - 4

significant différence-in the effort scores generated by different-

. - ) -
“*subgroups. This'prbcedune enables thg researcher to examig sub-

éfgups in a more Specialfzed mahner. Again, the subgroupinés were
N -

7 . 2

'
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: ' on - wt o3 /‘A.' i .
classified as Bither cou):se related ’Q’I:' demographic.

. - v~, \_d 3

' ‘l‘ .
- The course relqtéd faqt g* _that“wgre su'bdivided were (1) ex=
. ‘ > .

) . w " * ‘) ,
pected grade upen ehtering ‘the Qourse“"(Z) + final grade,. (3) prev
. ‘ ‘-\\\' ] ' % -‘\( & - . N

- B

attLtude scoré ..and' ('4) pod'tl"&t itude store With respect to grades .

.- \ ~

‘it is thus possible to e}gamlg_e the level of effort exhlblted by .those

' regresswn analysls where effort is regressed on all ‘grades. 1In

e
* : . .

- {
students rece1v1ng an "A" in the course: as cotﬁpated ytO thoss receiv1ng .

3 ’ I 0'

a lower,.g-rade. .This prov1des a somewhat different perspactlve .than

v-.

.

.
L] -

v . . P

a s;Lmzlar fashion the reseafcher ‘can d1v1de the data into those

-

. /
receivmg a "B or bette)'iy"c-orbetti', etc. ft« was hypothesized

,\' v

that higher grades, both expected and ctuél,. as welL,as highen.
~ 7

.

att1tude scores, botm/erand po;t-—, would exhj.bit/higher leve‘ls of,

& ¢

/

b S}
¢
effort in t'he cour,se. With‘gspect» to both grade variables this = -
. . . -t : s 7 .
hyp'otheEis was st\;b‘stantia.tedv onl‘y for those students who did very ‘: N

well in the course for the verbal effert and math effort variables"‘

N\ N + ’

H

but not for the cumulatdve 'ef_for;t .varf,able.‘ These student_s who | ~

.

received” a final gr'ade of'LA" exhibitek fmore ,effort than the rest
; , . ; N . \

. : . ] " -

of the students. Howeter, the grouping of "A" and "B" stu@ents did

. P - . - .“

not exhibit a higher level of effort than those who s'cored‘

’ - v

signif{cant lower ‘level of effort.~ A simi];ar result is obtained
¢ . ) .. .

-3

4 . : - R -
for" the expécted grade variable: Those wﬁo expected ,an "A" exhibited

\

. .

. .o 2% N . N y . .
more effort than those who exgected a&awe‘r grade. T

- . N .. - Va , . o
The division-of the'dafa set into different .subgroups by both

- - \

-




'preattitude and postiattitudé scores was al€5. done. The data set
. . A~ }
scores were divi%kd in¥o two groups picked from the tails of the dis-

v ]
.

‘tribution to observe.if those who had‘very negative .(oy very positive .

.
1

attitudes) toward economics exhibited a different-leye; of efforg-
than the rest of the data set./ The results Seem to indicate that :
[ 4 R * 1

lknefther of the extreme'sphdiVIsion (positive or negat'

a statistically 31gn1f1cant different 1eve1 of effor

- ®

dents 1n‘the remaining part of the,data set.

g
»

With regard to’ the demographic subgroupsg'the classifications
that werezsignificant were age and the student s numbeY of hOurs

.. - - v “ s

the student was employed. The age factor suggested‘that youngéﬁ\

) students exhibited a higher leMel of effort.' The work variable'

indicated that those who did not~work‘e3hibired higher fevel of
e

L ’ - ¢
effort. The 51gn1f1cance of the work factor is ob-surprising,
' ”)_ , TR
.? The age factor was more inxeresting T1f a karger percentage of
- . ‘ - TN
Qlder student's worked, then these ‘two patterns would.compiemeﬁf

. N .-
. . A

',

-»

LN ‘. - 3 <.
each other. gowéver, this is'not the case* at vCo, VCU‘f!"basiqally
.o . : d . . ‘ - :.‘ . .- , . 's. .
a commuter school., Most VCU students, come from Mow and middle 4in- °
.. . N Pl . . ™ ‘.

©

. 1 O ' .. .
come families. Conseauently,many VCU studentg have part-time or"

. -
3

full time Jjobs.. C

., The two statistical methods, the regression analysis and the

-
PR .. - [

difference between means both seem to indicate that non—working~

¢

.

- students exhibjt higher levels of effort{and #hat those students

. " . i e, ’\ ) .
who expect-and/ofireceive high grades exhibit more scholastig affort

o .

. . ‘ - . ’ .
in economics as defined by the learning theory model (11). However,

PArantox: providea vy enic L4
e
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feither the preattitude nox the post-attdtude measures offered sup-

port to the hypothe91s that those students with favorable attitudes

S Lo . - ‘@». .

.

toward economlés\would exh&blt more effort in economics than those

0 . [
. 4

stug!nﬁé with less favorable-attitudes. ‘ . - -
- A
. ; - .. ‘ : . -
Educational Significande . . : .

This study indicates an iﬁportant*rediaection that evaluations

B
'
-~

" oF different.teachim$ techniques or- studies of student” evaluations

&

N
)

. . .

of'teachers may want to consider. The results indicate that the

neffort variable as defined in the learning theory model of Staaf

o

and McKenzie (ll) can be constructed and empirlcqlly tested Although

v

‘this study is only a pioneering effort Lg developing and testing a

more complete model of learning behavior, the following statistioal

1\ ' Pl .
‘ _ results are important: (1) * employed students reveal less effort

. - » -

than non-working studenss or than students who work fewer hours,
. . . , ;¢‘.' . R ) . N
(2) demographic factofs such as the year in school or the sex of the

*

student do not suggest any dlfference in effort rewealed.

#

- The pr1nc1ple finding of this study is=the directlon it suggests -

’

for future research. The implications would appear.to be strongest

for studies dealing with different teaching techniques. The inf
?, , y

df&brporation of dec1sion-making théory intd the evaluation procesi’

and. its implications for the‘student's tradevoff between achievement

’’ .

and Beisure are quite important. The real advantage of.systems such

as TIPS, personaiized'instruction, or teaching through the use of £y
N ' !

.
2

A-V materials may not be higher achievement. in the course under con-

3

-gideration. The real advantage of a teaching method may be that co

’ [ 4

! »

y .
. L
- . - & *

2 ? Pa o~ . 4

ar § * , ' : . .
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v
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C Regressigﬁ Analysis of Pye Relationship
" between Effort and Selected -Variables

Verbal Effort ) ~.00056 ~ ;%%019 Houfs.W6rked + .00388 Eipected‘

Math Effort-/)

Ve

*

£

(3.152) . . (2.504)

3

.00175 ,-- .pao1> Houxs'Worked + *.00387 Expected

Y

~

po(3I%s), e '(2.816)  ®
- . ’ - #"t

»

LY ]

Cumulative Effort ©.00056 - .00009 Hours Wotked + .00191 Expectéd Gy

<

4

"t" values in parenthesis |,

(3.192) ! C U (2.675) .

ol




p “ © Table 2

Di€ferences in Means of Effort for

Selected Subsets of Students T
\ t ’
. - .™Math Effort Verbal Effort
Male . - T .0090 .0107
Female . 0099, ' .0105 I
(.58, (=.09)
o Age-20 or more +.0073 : .0078 ) }
" Under 20 ~.0106 .0121 ‘
(-2.17) ~ (-2:48) ) >
Day Class ,0094* ) .0105 .
Night Class ., .0089 " - L0101
(.25) - e (1B s
" R Working SWhdent .0075 .0083 :
Non-working .0116 .0132
" (=2.61) (-2.62)
Expected Grade = A ,0121 .0135
Expected Grade A ¥, 0081 . 0092
- : ' C(2.35) “(2.17)
‘Final Grade = A .0132 .0147,
; Final Grade<A .0085 .0096
- ‘ (2.24). (2,13)
. ,
" Preattitude Score-High".0095 .0106 -
Preattitude Score-Others. 0088 .0097
‘ . (.31y (.38)
@ * N R ‘e
1} ) A4 * '

, .Cumulative Effort

.0050
.0060 .
(--65)

.0054 !
.0056

. (-.08)

.0057

© L0047 -

(.78)

.0639°
.0076

.(—2.27)

.0084

.0043
(1.84)
.0105
. 0045

(1.66)

.0095

.0046 <
(1.08) "

A

/
.




Post-attitudeScore-high . 0108
Post-attitude Score-®thers. 0085
’ « (1.33)

A} A

"t" values in parenthesis
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