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The stated purpoae of economic education is to provide stuﬂents with

-J J

the economic understanding and problem—solVing 'ability to deal with both L \u

personal and societal economic problems [15]. To achieve thip purpose, . ;/zi“

: ,students at ‘all ages may need experience in working on meaningful economic
Yy
/}problems [12 13 26]. Unfortunately, fbw opportunities have been provided
P - v ey -
for elementary students to 1earn aconomics using a realistic problem~4olving o
1 : _ o ‘ ﬁﬁ . .
approach o : . Ep - ) £

. ; v

~,
we !

One reason for the failure to implement various approaches for teaching

v n

economfcs may be the inaquuate economic understanding of elementary teachers'

[21, 25] Although extensive resources have bee‘ used to upgrade teachers’

~

stock of economic knowledge through iL-serVice .course’work f23], more research .
vé . ! -
is needed on the methods, materials,qand types of in-service training which are !

e {effective in'the classroom [6] . Combining in-service economic instruction with-

: traiﬁing in phe use of a realistic problem solving approach may 1mprove economic SR

«

uggzg tanding of elementary teachers and their students. ) l o ’ -l

N j,% ,~estimating the effects of programs on student economic learning, most
'm'f- : r

evalugtion studies in econbmic education have only measured student outcomes

'
,x" /

‘in the;oognitive domain and have often neglected to measure student leﬁrning P

'an%? the¥§§£ective dbmain [20] Mbreover, the possibility of a simultaneous
. G i

3 ig;beuween.achieVement in economics and attitude towards economics2 T

,-_-;'» @ i : LY .

may rEquire the use “of simultaneous equations téchniques, such as tw7 stage . o

'( least,squares (QSLS), to obtain consistent estimates of model ‘parameters. '

)

f' This statistical proc dure has received limited use. in economic education studies.

s Uty {I J ‘Bi 4{-" .
This study investigates the effects of a teacher in-service program thft ’ o
» -g )

provided instruction in economics ‘and problem solving as 1it applied to the ,, ‘\_
<

A
Unified Sciences and Mathematics for Elementary School (USMES) curriculum [9].'#

»

Single and simultaneous equation model are sped&fied and éstimated to account -

T4



1

for'the.effectsjof achieyement\and attitude on one another in student

' economi¢ learning. To mesdsure the effects of the in-service}training on
teachers' economicAunderstanding; a single equation model is also estimated.
Finally, sunmary estimates qf'the{full eff!cts of the in—service program on
students are obtained using eombined results from student and teacher data }
analyses. | . B o ;} C - \ ’ r

\

. Design of the Study © . o

This study was conducted in the St. gaul (Minnesota) Public Schools.
»

ﬁA non-e qﬁivalent control group design was»used with contfol and experimental

‘classes sélected on the basis of ‘whether the clagsroom teacher participated '

_in- a‘summer in—service program on, economic problem solving.4 Treatment for

LN

?the experimental teachers invo{ved exposhre for three hours a day over a four-

week period to basic economic concepts and their application to problem
[ *

5 \Q\ving in the classroom. ‘Experimental’ treatment for students included working

on an qconomics—oriented USMES unit Manufacturing [10], over” an eight-week

pe;idH in the subsequent fall. 3 Control - teachers and students received no
/ ' A
“Instruction in economics or problem solving during the evaluation period.

Information on student age, sex, grade level and absences was obtailned

’

from a ques;ionnaire.6 Student socioeconomic status (SES) was éstimated from

census tract estimates of the average value of housing on the block where the ‘

student” lived.? Studedt understanding of economics was measured by a reduced %{

¥

29 .question form of the Test of Elementary Econdmic (TEE) [36] Student
.

e attitude towards economics was assessed by a semantic differential instrument.

e ’

{ Pre and post‘test teacher knowledge of economics was measured with forms A and

B, respectively, of the Test of EconomirgLiteracy (TeL) [17]. All test

8
instruments showed‘suitable reliability  and validity-

. . | -
o, Experimental teachers were pre-tdeted ¢ the first day of the in-service
workshop and post;tested on the last c,y of the workshOp.' Control teachers

t ' o . . 3

N \)4 ) . ) .n ’ . K ! A . ”
EmSmy ... - v 4 :
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were pre-tested at the beginning of the workshop -and post-tested at the time
. R R

their students received their‘prq-tests. Students were postftEStqd elght weeks

! 4

. R ‘ P .
later. The teacher sample consisted of 17 teachers,.seven control and 10
4 .

experimental. For the analysis of student economic uﬁderstaeging, the sample

size was 333, 156 control and 177 experimental.9

A simultaneous Economic Learning Model[' ‘ -, “ -

N The model used for analysis of student economic learning\is presented

N
in equations 1 and 2 in Figure 1. In*structural‘equation 1) post-test
: economic understanding (Yl) is considered to 'be a fuanion of: post test
attitude towards economics (Yz), age (xl), sex (Xz),.SES (x3), pre-test economic
understanding (XAD, grade levels (X6, X7); absences (ke),,teacher oost-test
econonic understanding (Xg),'and group (control”or‘Exﬁerimentala xlO)’ plus
a constant term (Xo) and an error term (Ul). On the}other-hand, post~test |
attitude towards economics (YZ) is expressed in stxyuctual equation 2 as a function of
hpost-test gconomic understanding.(Yl), age (Xl),\sex (Xz), SES (Xs),(ore—test

‘attitude 'towards economlcs (x ), grade levdls (‘ 5 X7), absences (X ), teacher

. post-test economic understanding (xb), and éro xlO)’ plus a constant term

(Xb) and an errorfterm (U 5u The two structur l.equations form a model that

I

: incorporates a reciprocal, scasual link'between the two endogenous variables,’ T

) _ ‘.}
post~test economic understanding (Y ). and p53t~test attitude towards economics
\ s
.. . Y
(Y ).10 : |
2 . . \
_ A | X ,{ “

In this sﬂnultaneous equation model pre-test attitude towards L v
» ' ‘economics (X ) is excluded from equation. 1, where post test economic under-
standing (Yl) was- the dependent variable. -The 'reason for this exclusion i;
based on the following "chaining and was not frbitrary. Pre-test attitude
(x, ) is directly related to post-test attitude (Yz), as shown in equation 2 of

the model. Post-test attitude towards economics (Y2), in turn, directly
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FIGURE .1
. AN ECONOMICS LEARNING MODEL

(atruétural equations 1 and 2)

. .
) Yl 812Y2 Tloxo + Y. X, + lexz + f13x3 + 714x

where:
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18%8 * Y19%9 * Yy10%10 * Uy

* t}dxe MRS L Tt

- + y ) '
Yy = ¥y + YagXg gy Xy YpoX, + Y X,

..
PEN

"

T Yas%s * Va6 * Ya7%; + vag¥g + Yao¥g * Va10¥10 t U,

= post-test economic understanding

= post-test attitudes towards cconomics

P

- 1 (constant te}m)

= age..

= sex

= ﬁocioecopomic ?tatus
,

= pre-—test econo+ic understhnding

= pre-—test attitude towards economics

= grade 4 . ot ) ' i (//

"= grade 5

= gbsences
= teacher post-ticst economic understanding  »
= group

= error terms..
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“influences poat-teot economic underethnging (Xl),,as shown by the inclusion. of

()
Yb as a regressor in-equation l.. Only alcontemporaneous direct link is assumed

to exist betweentthe cognitiVe and affective domains. In otUEr words, the

model specifies that pre—test attitude towards economi cs (X ) only has an

indirect effect on post-test economic understanding (Y ) through its direct

effect on post-test attitude towards economics (Yz). In each structural equation\

tr

(1 or 2), only the direct effects of vartables are included. Hence, the exclusion

of pre-test attitude towards economics (xs) from equation 1, but its inclusion

~1n equation 2.ll In this_manner, the model specifications for the structural

equationa provide an explicit way to dlscribe the complex relationships between -
variables, rather than just assuming that all effects are direct, with onp-way

causality, as would be done in a single equation learning model. PO o
. . . ~ g
A cumulative or total descriptioniof these complex relat;pnéhips can be
. » | k ' t
provided by solving for the reduced form equations for "the economic learning

model.as given in Figure 2. The reduced form and the structural equations are

"alternative'representationS'of the same model in. that both .describe the relation-

ship between economic.achievement and attituae in the classroom. But the reduced

“ ) -
" form” and the structural equations provide different information and require

'

-

different estimation ‘procedures. The reduced form equations summarize the entire

. _ j J _
structural model in terms of the total change expected in each endogenous variable

from a change in any one of the exogenous variables. The structural equations, on

the other hand, merely provide the direct effec;\of relevant variables on an

endogenous variable. s e t

Problems in Parameter Estimationl R : ‘

~

If the use of OLS estimation procedures is to-be applied to each of the

structural equations of the model, then a number of assumﬁtiona about the error,
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(reduced form equations 3 and 4 'U : )

~ L . S
o g Y ' '
. . o .
ORI 1m";o e Yo, X, + :12'*2.1 Y, Bt t Yy %
. 12823 T PBiaBy 1 1-8),8,, 72 .
14 ® ’ g : __/
! + 8 . . v
| P12¥23 * Va3, B1a¥aiy Yy, B12Y2s AT
- A ek L v X * X
. 1282 4= 81289 1= 8)9857 '5’ X
2 PB12%26 Y Yy N BiaYyy t vy 312328 MASCR
_ 4 — A X, + 32 X
- | : 12821 < 812821 1 =808, 8
. ’
. 812\;29 MRST I . Bya¥ard * Yo, cBYh Y
» - B [} 9 l = -
B 12821 2 Frfa 7101 - 8y,0,,
- r/" ' ' '
_ T BaiViot Yoo - By + Y - B + .
(4) R fl N R
. N 21812 621812 1 1 - 8y,8), 2
| ' : R ‘ [ I .
JEans t Yzz x + _21M14 L Bavis s <
1 - - : .
f21812, 3 1 ByyByy 4T T ByB, S
+ B . - . . . )
_. _ 321715 Y26 X+ 521*17 Y Y2, Baatug * Yo
o - B21812 6 1- 8,8y, 75 1-8yBp 8
+
. . 851*1: Y29 321”11;}\‘420 , Bl Y
. (, 21812 521“12 107 T- 821812
where: | . ~ -(_, . : ’ .
“. ByoU2HU) . f - - )
—— ettor term for equacion kI _ ¥ .
3 1-B1287) ' : v
o ByoUy4U . | | | ‘ >
. rl.L__l 2 « error term for equation 4 ‘
| "B218)2 /
Xo thru X;g weré defined previously in Figure 1 ' ( )
) .
; . L

g 8 ey L



v

- . P

terms would haveuto be met [16]. Namely, the conditions (1) through (5) would

A

be aalumed about ‘the error terme, where U1 represents the error terms and E( )
) 2
repreaents the expected velue operator. i ’
]
(1) E(Ui) = 0 for all'i

- (2) E(U ) = , where 1 = § /

1 i - . |
| ‘) NE) z(uﬁ% ) = 0, where 1 ¥ 7§ . ‘f L -

)
4) /E(U ?f+ ) 0, vhere 8 rgfers to all time periods other

' than the périod indicated by t A
’ .

(5) -B(U xi)'- 0, where xi dedotee the régreesore

Conditions (1) through (5) state that the residuals haye a zero mean, oonstant\

N
and finite variance, zero covafiance between or within ‘an equation, no residual\

egrrelation across time within or between equations, and that the independence-
! d ‘.
of the error temm with Tespect to the regressors is zero. . \

o

The éimultaneouﬁ)eéaetione bids inherent tﬂ"the s@rﬁciural equations can

oy

1

be shown by examining the relationship(b::fign the error term in equation 1 (U .
. (

For novbias to exist, the correlation:

.-

and the endogenous explanatqry variable
between the variables would be expected to be zero. It is Enown,‘though{)from

solving for the reduced form equazgonad for Yz that U1 ig part 6f the error term
! . - ’ Jd )

A\ :
for Yz. Therefore, the explanatory variable YZ in the structural equationm -I is’
. . i ’ .
' correlated with the error term Ulleince:
K 8 U + U 8 7 i
. 2 .
B A L R it e AR LR

1

T Enfia 1 By

- , J. \‘ . \j~ . N
Sinilarly, ;he error tern for the structural equatioﬁ 4 3 (U ) is correlated .
f e \‘

with the endogepous explanatory varigble Yl since: .

LI I

I o .
rly, Eapl - v, . Bp% t Y - sahso.
' - 1 - B1aByy V3ffn '
- PO

. . | ;‘
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As a consequence of the correlated 3/Lor terms (violation df conditiogs 5),

1 .
OLS estimation of each of the sttructural equationa can be expected to produce

inconsistent estimates of a parame;ér.lz Also, the e*timated variances of the

- 1

regressor coefficients are dependent on the estimation of the variance of the
. \

-~

error terms (U1 or Uzk causing estimated varilnces of the coefficlents to:be.

biased, All test'statistics are suspect and cannot be relied on for the rejection

of the null hypotheses concerning regressor effects. To correct this situation,

1

a TSLS estimation ‘procedure can be employed [16].13

. ) =N
?oat—Teat Ecoftomic Understanding . . (h\\*-

Tablg 1 reports the OLS and TSLS estimates of the structural equation 1.
Both estimation procedures showed the equation to be'significant'(F - 36.602)i
The R2 ;f .517 indicated that more than half of the va;}ence in the data is
explained by the eqﬁation. The direction of the sign and the size of the
-
coefficients were similar for each.estipation proceddreln \(’/
The most striking difference between the two procedures was the
significanceatest of the effecf\of the endogenons regressor, post-test attitude
‘towards economlcs (Yzi, ;n the dependent variable, post-test economic understanding
(Y). The OLS estimate indicateq that she felationship was significant
(t = 2.445; p <|,Ol). The TSLS éstimate showed the effect of attitude on
) achievement in economiecs to be\!nskknificant (t—f «145; p> .05): 'fhe ;sg of the
inconsistent OLS e;timate would lead to the rejection of a true null hypothesis;"

that post-test attitude. had no signifiéant'effecf on post-test economic under- |

sganding,'after controlling for the influence of ‘other variables. In other words,

use of the OLS estimates maf have resuived in a type I‘gtatisfical error.14

. Also important for the purposes of this study was the effect of

//éxperimencal treatment (xlo).on post-test economic understanding. After

[ 1 .

controlling for- the influeqce of-other variables, 1.88 out-of a possible 29

-

10

”
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xpointe was the direct contribution of the problem solving program to post-test -
economic understanding, as eetiénted'bi OLS and Téis. Students 1in the .
t

experimentnl group showed a significant difference in thei:/cconomlc understanding

wvhen compared to cohtrol students as a direct consequence, of thedir experience

»

4in economic, problem solving.l5 \
Previous research had also indicated that a significant positivc zelntiun—

|
ship exiats betweehastudenta SES, as measured in numerdus ways, and economfc
f LI

underetanding [5, 7, 24]. The TSLS and OLS estimates for students' SES‘Ix3) in

P

: »
equation 1 supported these findings. With this student sample, each 1ncreasc

in $100 in the estimated average valie of housing on the block where the student
. : t
lived conttibuted a small but aignificant .005 of & point to the prediction of :

\

the post- test economics score. In contrast, each point a student aehieved on

‘the pre-test in economics (X ) added .755 of a point to the post-test economics

score. This variable (xa) as expected. vas highly significaft and served to N
explain most of the variance in the post-test economics‘score.

Other student background characteristics showed less influence on post-test
L ’ ’

economic understanding-(Y 5. The OLS and TSLS' estimates for equation 1 indicated
that the effects of: age (Xl), sex (xz), grade level (X6,X7), and absences (Xg)

were all ihsignificant in predicting student-economic understanding. Of most
~ -

A e

interest, however, was the apparent insignificance of a teacher's post-test

. » [ .
economic under&tanding in 1nf1uencing thelr students' learning of the Subject.

: This result may have been due to the stronger 1n I ence of other variables in

explaining the post-test scores; or the level of teachers' knodledge

!

may not be sufficient to effect1Ve1y contribute to gtudent economic learning.

v Whatever the reason, this finding was not unexpected, The direct effect of
teacher econemic understanding has. not heen cons;stently demonstrated in -,
economic educntion studies at efther the. secondary or thé elementary level

B, 193 - /

-
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mut’sum RESULTS FROM EcoloMIC PRODLDM-SOLVING STUDY

v

(t-scatistic {we parenthoscs)

A
-

Dopendent Varfable: Posc-test cconomic
ndrr-tnndlnr

0—: Estimate . TSLS Eutlmate , OLS 1st(natcor
of \Structural’ of Structural Roduccd Form
\ Regreasors J‘-guj\t'nn 1 Lquption 9 Iquaefon )
. . 71 Post-tast attitude ¢ Y 086 .087 WA,
tovagds economics (2.445)» (.745)
) Q S) AN
X, 105 ¢o 161) . -027 ° L= 0N -.023
(-.821) ' (-.821) (-.762)
o~
X, Séx (0, 1) 1 ~ male, Laa -.121 -.091
0~ femalo b (-.344) (=.341) (-.259)
Ve
i , N
Xa SCS (87 to 600) . 008 .00 . 006
. (2.391)» (2.379)“ . (2.475)+
X, Pre-test ecdnonic 355 .755 - <769
understanding (15.177) a2 © €13.288) a4 (15.34) 4
. (2 to 29) - -
X  Pre-test .:mu‘s N.A N.A .027
i T . towards economica . _ (.739)
, (7 to 35) ' . )
.ﬁ ) * .. ‘
: !6 Crade 4 (0, 1) -1.580 -1.579 =1.6%4
. 1 = grade 4, - (-1.779) (-*.757) ¢ (-1.8472)
] = other '
¢ . .
. Xy Owdes (0, 1) . | -9 . =799 -.803 -
J 1 = grade 5, ' (-1.179) (-1.172) * (-1.163)
Q0 = other : .
Xy Abscnces (o to 12) .07 .on -’ .065
C o (.86) (.865) (.790)
X, Teacher ,post-test .013 . ’.013 .018
econoic under- (.385) €.375) - (.557)
standing (18 to 39)
X o'Croup (0, 1) 1.885 1.882 2.218
30 9 2 control, (3.879)%» (2.942) 4% . (4.700)%4
pe 1 = experimentsl v
. Constant 2.864 2.887 . 3.704
.- +«  (.603) , - (. 548) - €.762)
i .
Adjusted Rz .517 517 . 509
© o osEE 3,174 L3N 3.201
Total equatlion P 36.602A% . “36.502" L 35,4024
N ’ 33 £ 7333 ¢ an
] 3
*Sipnificant at the .05 lovel. ' .
4 *4S{enificant at. the 01 level. t .
o _ . .
ERIC SRS T:
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. positively and significantly important in prediction of the post test score

. . ' I 11 ' .

. i o~ . A} N .2

Cos o . - :
The OLS estimates'of the reduced form equation 3, as did the OLS and

" TSLS estimates ofestructural equation 1, indicated that the total effect of

SES (xa), pre-achievement in economic (X4);§th treatment (X Q), were all

¢

in economics. Also, variables found to be insignificant in structural equation

Tara.,

l were also insignificant in their estimatedvtotal effect in reduced form

equatibn 3.‘ In fact, results from both the reduced form* and structural equatiqn

a

' e%timates showed no significant influence of either pre-test attitude (Xs) or

3

post-test attitude (YZ) towards economics -on post-test achievement in economics -

<

Y Much speculation about the importance of attitude in influencing

1)
economi c achievement is called into question by these results.

T ' L ' A

Post-Test Attitude towards Economics g _ T .

oy ’ . : -

: .The-OLS_and ISLS estimates of the structural parameters for equation 2

revealed that . the endogenous variable,'post-test economic understanding (Y, )

|
3

significantly influéhced post-test attitude towards economics (Yz) In fact,

.. as shown by the TSLS estimate in Table 2, each point a student obtained on, the post—

™ <.

test in economics contributed on average-.223 of a point to the prediction of.
the post-test attitude scgre.: 7he OLS estimate of this relationship was lower
( 205),.but the significance of the effect was greater < .Ol) than the

significance level of the TSLS. estimate (p < ,05). Again the reason for this

difference may be due to: the simultaneous equation bias. In this case, the

R

standard orrors for each variable, as. derived by OLS estimation, ‘would be

a

incorrect, and all test statistics using OLS estimates would be suspect.

4 - )
&£ u

The overall equation F for equation 2 was highly significant ¢
(p < ,01)- by both the OLS and TSLS estimates. The adjusted R of 232

indicated the equation explained 23 percent of the variancé in the data,

1( l

a good result‘pn relation to much attitude researoh in education. Besides

L
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REGRESSION RESULTS FROW ECONOWIC PROBLEH-SOLVING STUDY
(t-ctatlscic in pnrenthescs)

- - ’ i

Depcndent Variable' Post-test actitude
: towarde cconomice .

otsfzscimafb~'
of Reduced Form

TSLS Estimate
6f Structural

OoLS tstimntc
of Structural

S Regregsors Equa:ioq -2 Equation 2 Equation’ § .
'Y, Post-test ccbnomic ‘.zbs C | . .223 N.A.
understanding - (3.275)%x (2.316)* . .
(2 to 25) ' Lo . e
. . ]
xi Age (105 to 161) . . .025 - .025 4019 ,
h | T (.496) €.518) (.398) :
i x2 Sex (0, 1) 1 = male, 358 357 .335.
~ 0 = fesale 7 \(.688) (.680) (. 635)
x, sss (87 to 600) + 002 . .002 .003
, : - €.496) (.421) . (.804)
X, Pre-test economiéén-. -_N.A.” N.A. 172 -
derstanding (2 to 23) o €(2.297)*
; | X, Pre-test attftude 310, +309; 16
’ toward economics {5.684)x# - (5.562) %% (5.680)*x
(7 to 35) ' . . - _
x.6 Grade 4 (0, 1) ~.535 - 494 ~.864 a
0 =.other,’ (~.402) (-.368) (~.646)
- v 1 = grade 4§ _ ~ .
R x7.Gra ,1) . e129 . "t 4138 -.042
S other ,(.127), (:135) - (~.408)
lngradcs e T . . \...-
Xq Absences (0 to'12) ° -.082 -.081 - ~.067
, ”, 5(,.a72) (~.664) (~.539)
a - ’ Y ) ) : ok
. x9 Teacher pre-test 1& e .062 O -062 <066
R cconomic under~" . (1. 280) 77 (1.280) : (1.350)
t< ' ' standing (18 to 39) - _ : .
.. Xy Group (0, 1) ‘__3;406 . 3.360 | 3.855 .77
- " 0 = control, _ L4:757)%% - X < (4.542)%% . (5.472)aa
. 1 = experimental , A Y . :
L Constant © " 9.029 8.997 s 9.824 .
g o (1.256) (1.251) (1.355) | co
Adjusted B2 .e232 .232 .220
SEE SRR I " 4.738 4,739 4.777
: Total cquatfon F . . 711, 04744 11.036%4 10.33844
N | 1333, . 333 333 . '
Y hiatane

o ‘ ) , ‘. . Y . I.-/: . 0\ ‘ A f -
o *S:lr,uiflcmu at the .05 lewl 3 14 R o

N /**"ignlficnnt dl thv Ol-lovél._g,, e

~/~'..'n 7. ' . Tee TR S
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post-test achievement (Y ), two’ other variables were important in 7

explaining the variance. Not surprising was t e strong impact of pre-test

2conomics.. Each point the
/

student received on the pre-test attitude measure provided 309 of ‘a point on

attitude (X ) on post-test attitude towards

average to the determination of the post-test attitude scores, as estimated by
TSLS. Also significant was the effecnﬁof experimental treatment (Xlo) on
post—test economic understanding. In receiving instruction in economics \ ‘

through the real problem solving unit, Manufacturing, student post -test attitude

towards economics bécame signifitantly more positive by, 3 36 points out of a

/

possible 28 points, as estimated by TSLS in equation 2. Experience in economic

problem solving, thena had a substantial input on both the affective and the

-cognitive learning of students.

4

The OLS estimates of ‘the. reduced form- equation 4 showed that the

B )
: )

pre—test economic understanding variable (x ) significantly contributed to“‘

1

A S

s -the prediction of post test attitude (Y ), together with pre-test attitude (X ),

hd -
-

and the grOup treatment variable (xm) 'I'he significance of pre—test economic

achievement ( ) indicated another clear link between achievement and attitude

-,

in economics learning. In this case, the link was an indirect one baSed on the

/

simultaneous equations model Pre-test economic understanding (X ) directlz,\
ﬁ .

influenced post test economic understanding (Yl), which in’ turn directlz

influ’enced post-—test attitude towards economics (Yz) -

; // ‘In conclusion, results frod’estimating the reduced form equation 4'by
. ‘OLS‘!Ld the structural equation 2 by TSLS, showed both a significant effect
’of either pre- test achievement (X ) or_post-test achievement (Yl) in economics

. on post—test attitude towards economics (Y ). In contrast, results from

] -

estimating the reduced form equation 3 by OLS and the structural equation 1 by

, .

i'TSLS, revealed no substantial influence of either pre—test attitude (x ) or
y . . P -

¢ ) ‘. | .l . . ‘-7 | - _‘- ":‘_ fv"'." o
o1y
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post-test attitude’(Yz) towards economics on post-test achieveme t in economics

‘( ) These findings suggest, then, that achievement in economi s probably has

.. N .»r“. .
‘;economics has on achievement in the subject. C sequently, one irect means

‘of improving students attitude towards economics appears to be the improvement

of their economic understanding.x o= ‘

a .

Teacher Postbtest Results l . ﬂz- C - .

To estimate the effects of the summer in-service program o teachers,
a- single equation model ‘was specified Teacher post-test scores in economics

were considered to be a function of the following variables in equation 5

age x ), pre—test economic understanding (Xé), pre-test interest in economics

(X3), the number of graduate credits received x ), and whether the teacher
vparticipsted in the in-service program (control or experimental, x ). These
.variables were selected since they would control for such important factors as
o maturity, previous knowledge of and interest in economics,»and the educational

O background of the teachers [34 pp 54- 62] ’
The results in Table 3 showed that pre—test economics score (X2> was most
| 'important in determining the post-test score in economics. . In addition, the
experimental teachers gained a significant 7. 03 out of q,possible 46 points,
‘fon average, in their economic. understanding a;fa direct result of attending
;he summer in-service program, .after controlling for the effects of other |
varlables. Research in economic education has indicated that in-service
1training can contribute to the improvement of the economic understanding of .

A teachers [3] Results from equation S lend support to the growing evidence

- that teachers, including elementary teacherﬁ' are able to learh a significant
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. REGRESSION RESULTS POR Economc PROBLI'M-SOLVING STUDY
co , (t-statistics in paren:hcscs)

e : Dependent Variable: Teachier -
£ o . "o post=test understanding of

¢ cconomicq

L

Regressors - a OLS Estimate‘of agption 5

"

X, Age (28 to 53) ‘ L <o
| R S ey

) X'_Tbacher pre-test uﬂdet— ; R . .659 B
standing of. economics | ' B _ - (3. 295)**,

x3 Teacher pre—test in:erest . _ .1.622 ' g
L in economics (1 to- 3).. e > (1.009) o
c l= 1ow, 5= high™ = Ly e

X Number of graduate credits B S S .122 .
(2 to 60) . R (1.906)  °,

_ , S L
’xs Gtoﬁp (o0, 1) 1 = experimental o 7.032%
" -0 = control ' C ; (2.314)

e ‘1':

Gemstant T T e
-8 , o - L - T (701)

CMjustear? . %20
! SEET':“.“u R e -':A,gsqi
;'}ITotal'éQEGtion » N .-"‘,1QV'I\ ;-r”x" ’3.58§ 
,."i N ': ‘ | l-‘ ‘: :. ‘ ;::F‘”'k ,.ﬁ‘,‘.;, ‘-17 ';

*Significanc at the .05 level

#
**Significant at the .01 lcvel.
, | - o HREEE S
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Combining-Results' "The * Total In-Service Impact

- Results from post-test student and teacher data analyses can be combined
. using a procedure suggested by Thornton and Vredéveld [32]. While this Procedure
does not permit hypothesis testing, it does provide a means of deriving a summary

r

estimate of the full effect of tha in-service prog

. Also the estimates from

. the simultaneous equations model can be used to calculat a summary measure of

learning in both the cognitive and affective domains.

To illustrate this approach, the results from es ting the reduced

~
v

form equation 3 of the simultaneous equation model show that experimenta}
students differed from control students by 2. 218 points in post—test'ecqpomic
'.understanding.lj This 2. 2&8 point difference understa;es the full impact of
~the in-service program sinte their is an additional impact on student from

the summer in-service program on teacher economic understanding. The reduced
form estimate for the total effect of teacher post-test etonomic understanding

(Xb) on student post-test economic understanding in?equation 3 was .018. Also,
it is known from esE}mating equation 5 that experimental teachers knowledge of
economics differed’ from control teachers by 7. 05 points on. average as a result
'of participating in the in-service program. UsingQall three estimates, the in-‘
-service program had the total effect of increasing experimedtal students average
test_score by 2;35-points (2;218 + .Olé x'7 032),—or by about 8%.

Similar procedures can be employed to derive an estimate of the full

- /"
impact of ‘the in-service program on student attitudes towards economics. From

t

. the reduced form equation 4, the total effect of the experimental treatment

. on student attitudes towards economics was estimated to be 3.855 points.> The -
contribution of teacher post-test knowledge of economics .on student postvtest
attitudes towards economics was estimated in equation 4 to bei.066. The |

experimental teachers differed from control teachers by.-7.032 points on’°average_ '

\)4 . ’ L . ) 18 . . Lo . .
. - . ¥
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in their economic understsnding, as shown by Table 5. -Conseqﬁently, the'in-
1 . -

service program had the combined effect of . raising experimental students' averageattr
" A

attitude towards economics score by 4.319 points (3 855 + .066 x 7. 032), or a -

152 increase.

Implications‘ , - ~ p

The above findings;suggest a number'of implications for research,
classroom instruction,.and in-service training in econdmic education. Most
reseéréh in pre—c:llege economic education haslmeasured.only achievement out-
comes and has‘failed.to“assess attitude outcomes. In fact,-there may exist
a simultaneous relationship between achievement and attitude outcomes'in; .

L3

economic learning. Using OLS to estimate a simultaneous relationship between

< economic'achievément and attitude may produce inconsistent estimates of model .
parameters. Use of TSLS permits consistent estimates to be obtained. For
example when the TSLS procedure was used to estimate the parameters of the economic
problem solving model, it appearédithat achievement in economics had a
significant direct influence on attitude towards economics, but not vice-versa.
. The use of OLS estimates of this relationship would result in a type I

.statistical error.
One major purpose of economic educdtion is to provide students with the
economic knovledge to handle?hoth personal'and societal economic decisions.

S Iﬁtermediate elementary students:appear to’sigpificantly improve their economic

-”’iunderstahding by working on comprehensive, realistic, ‘and economic~-oriented
.problems, as found in the USMES curriculum In the process, students seem to
develop a substsntially more positive attitude towards economics.¢ This program
4appears to be well suited to the level of cognitive development of students and

-

contributes(to their affective as well as their cognitive learning.

N o 19
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The economic understanding of most elementary teacherq(is iimited- Also,
since USMES materials contain no specific economic content, an untrained teacher

would probably have difficulty adding an economic dimension to student problem—

solving work from-simplyvreading the materials.f Instruction 18 basic economic

concepts End problem solving methods may be necessary for teachers to help them

\

integrate economics into the interdisciplinary problem—solving approach
found ipfgSMES. This type of ‘in-service training appears to improve teachers
economic understanding and to prepare teachers for introducing economic

'problem solving in-the classroomg

In short, the findings indicate that teachers and students gain )

substantial benefits from the in-service program in practical economic problem

3

-solving. Simultaneous equation techniques can improve estimates of program

effects on economic achievement and attitude.

F I
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Footnotes .

»

LPor a distinction between “real” and "contrived" problem solving see

=t rg, pp. 5-15]. , For a discussion of the use of problem solving models ¥or

instrugtion.in economics and the social studies, see’[34, pp..-3-19].

ZId economic eéducation research, attitude has been cbnsider?d in some .
studies to aﬂfunctiOﬁg;g/hngievement [13, 18, 29]. 1In faet. Gery [13] =».-
-estimated a learning mofle d concluded that "attitudes and feelings may
be just as significanf as aptitude and achievemént‘in~explaiuing economic
understanding.”" [p. 158]. On the other hand, studies hate also indicated
that economic understanding may significantly influence student attitude

towards economics [33, 35]. No studies appear, to have examined the Joint\ .~

relationship between economic achievement and attitude towards economics.

Learning theory also suggests that a reciprocal :relationship may exist between

the cognitive and affective domains [26, p. 24; 27, p. 76]. - .

- .
- t '

3 .
The most notable exception is a study by Becker and Salemi f2). For a d
of the application of various statistical procedures to non-recursive models

ussion
in

l/‘

-

educational research, see Anderson [M. Soper [30, p.239] recommends multiple linear

regression analysis'for most economic education s udies,
. -t . ”~

4 Although classes were not randomly assigned to treatment, there was "no

‘

reason to suspect differential recruitment" related to treatment. Following

can be considered as a non-equivalent control group dgsign.

~ - o - \
b3 .
] - .

5The prdblem in the'Mhnufacturiqg wmit was "to prbduce in quantity an iﬁgm
‘that is needed." [10,.p v ]J. Among the items made were stuffed animals’,

this distinction by Campbell and Stanley [4, pp. 219-220], i?; study design

clay pots and ornaments, bookmarks, jewelry, 1978 calendars, -pillows, school

emblem folders, candles, and pencil or ticket holders.

6A.ge was expressed in months since this variable would serve to explain more
variance in the data thanf%ge in years. A grade level variable was included

to reflect possible differences in curricula experienced by. students,
- A

7

'berfect and corrections may be necessary. However, for this study, the

AS has been noted.by others [31], the incomg-housing relationship may not be °

correéﬁtion between the average value;of housing and family income in each ‘of

the school enrollment areas was .94.




s o -
8(1) The selection of items' to eliminate from the TEE was based on their
extreme difficulty level.in a previous Beparate sample study. The increase )
in reliability (.53 to .65; KR-20) did not come at the expense of content .
validity since all areas Of the test matrix’were still covered. (2) Scales ‘
in the semantic differential included:¥ val&able-worthless; serious-funny; b
important-unimportant; useful-useless; careful-haphazard; logical-illogical;
important for the future-unimportant for the future. The value of this approach
has been established [8, 35]. pre- and post-test reliability of the
attitude measure was .82 and .88, trespectiVely.. (3) _ The TEL was used with
~elementary teachers since the: test measured understanding of basic economic

cepzs, as taught in the program., The pre- and post test reliability was

81, respectively. ' _? i(i

» s °

\J ’

( Extensive hypothesis testing was conducted to provide a basis for aggregatioﬁ"

of classes into control andd experimental groups. Also, pre-test differences

. “in.economic understanding and attitudes towards economics were examinéd.

# Although %thé pre-test group differences were slight,. the pre-test scor
continued to be as regressors in the post-test analysis [34 pp 110f1§;]

10For this study, pre-test economic achievement and attitude are being . R
considered exogenous variables. Using a more technical distinction, these
variables are lagged endogenous/variables. It is customary to consideg.
exogenous and lagged endogenoug variables as pre-determined variables. SThere
are some problemsgwith this digtinction, as has been noted by Maddala
[22, p. 238] among owrs. : :

N\

%

11Followin_g a iémilar reasoning process, pre-test economic understanding (X )
was excluded . rqm)structural equation 2. . .

r

12’I‘he reduced. form equation expresses each endogenous variab}e as a function
of only exogenous: variables. In the reduced form equation, condition (5) is

not violated; OLS estimation procedures can be used to obtain consistent . .
total, but not direct, estimates, assuming, that conditions (1).to (4) are met.

« ‘ ‘
13 - L

Indirect least squares can also be used to derive the unique, consistent
parameter estimates. These estimates will be. identical to TSLS estimates when
the equations are exactly identified as is the case in this model [16]

~ £

lZ'One of the reasons for the different test results is the nature of the standard
errors for the OLS and TSLS estimates. In general, the standard errors obtained
from the TSLS estimates are greater than those far the OLS estimates. This does
not mean, though, that the OLS method is better. The standard errors from the

OLS method cannot be the correct ones, t ~estimates fail to control for

the simyltaneous relationship that may exist. The TSLS estimates, then, are at
least assym totically the correct estimates within the equational system considered.

[22, p. 241,

»

Ty

22
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’ 1581milar results have been found by Ellis and Glenn [11j using the \5\ '
©" .. Manufacturing unit with upper middle class students. - \\\\
‘.. . ) ’ e ) o 4 . \
16'.l‘he absence vér;able (X,) was 3h1§ bositively skewed. However, \attempts
to reduce’ the skewness t roug riable transformations failed to change the
results. . .- '

5 ‘ : .« . 7 /
f17The reduced form es mates are used here instead of the TSLS estimates for
one reason. The reduced form estimates measure the total effect of a variable
on "‘the dependent var j,,ahd‘not Just the direct effects, as 1is the case with
TSLS estimates. - 0 B ) ~
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