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introduggigg

Many economlcs departments offer several alternative introductory courses

to the students of their colleges and universities., Presumably this is the

. result of the need to respond to a combination of institutional reqnirénants as
well as desired educational objectives., The rational department, of course,
establishes a pattern of offerings which maximizes some objective function given
institutional requirements and resource constraints.1

Such a maximization requires that the objectives of each alternative
introductory course be carefully specified and measured, Besides providing
information regarding the actual outcome of each course, this process allows
a department to compare the alternative courses in terms of the tradeoffs
between them and to determine whether these tradeoffs are acceptable. Unfortue
nately the methodology for such an evaluation is not well defined nor is the
gpecification or measurement of objectives generally or easily avallable,

This paper addresses these problems by providing evidence on the educational -~
output of three alternative approaches to introductory macroeconomics with &
special focus on & new approach which has been developed at Notre Dame, It
attempts to measure the broad educational effects, both cognitive and affective,
_of the courses, The framework for evaluation will be the tradeoffs entailed
by using the new course as opposed to two courses of & more familiar nature,

Hopefully our attempt in this difficult area will encourage further efforts

lthe objective functions may differ in terms of what is maximized (or
minimized), For example a department may choose from among the following
alternatives: maximize the number of students who take introductory economics,
meximize the economic knowledge of students who take the introductory courses,
maximize interest in economics as & major, masimize the usefulness of introductory
economics with respect te either the general educational background or vocational
orientation of the gtudent, and so an. Each one of these seems to imply a
different pattern of offerings or at least a variation in the content of a
given pattern,
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1eading to improvements in both the measurement of educational output and the
methodology of evaluation.

The first section of the paper provides a brief discussion of the‘three
courses, including a specification of their desired or expected outcomes as
well as & simple profile of the students enrolled in each course, The next
two sections present partial analysis of results and ‘tradeoffs. The first of
the two examines cognitive achievement of students as measured by the Test of
Understanding College Economics (TUCE). The second section presents the availe
able evidence concerning affective outputs, e.g. student attitudes toward the
respective courses; towards economics as & course of study; and toward certain
economic problems, institutions, and policies. The final section employs

regression analysis to provide a "total analysis" of the output of the various

courses,

Description of the Alternative Approaches
Each of the courses is an introductory macroeconomic course and thus they

share certain common elements: |

(1) Treatment of the nature of certain macro problems and institutions;

(41) Treatment of certain tools of macro ana]qrsi's ; and
' '(i11) Treatment of the application of the tools to the problems.
Beyond these shared elements there are significant differences in the
courses. Of major interest is Economics 101-102, the new approach which

teaches introductory economics as a "lad" course.a

25 more extensive description of this sequence as originally offered

can be found in Economic Education riences of Enterprising Teachers, vol. ll,
(New York: Joint Council on Economic Education, 1974), PP. 95-m.
|

Do
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. The course is offered to groups of approximately thirty-five self-selected

treshmn and it fulfills a .university gocial science requirement, The students
are introduced to economics as a science and learn hoth economic theory and the
technical skills of testing hypothesis, Thure are three meetings each week,
two lectures and a "lab"--a two-hour session which is conducted in a lab
equipped with computer fimesha.ring facilities. The first semester lectures
cover two topics. The first is philosophy of sciencg and here the students are
introduced to the methodology of modern science with emphasis upon the process
of analysis, The hypothesis testing methodology of economics is introduced
vwithin this broader scientific framework. The second topic is the content of
macroeconomics. A typicel model allowing for monetary and fiscal influences

is construrted and then expanded to include aggregate supply. Policy‘ implica=-
tions are also highlighted, In this discussion the theoretical antecedants

of the postulated relationships and the empiricel evidence bearing on their
validity are explored as well.

In the lab the students initially learn the basic tools of empirical
research, They first learn to program in Fortran IV and attain the skills
necessary to construct and manipulste large data sets, Next they learn the
basic statistical concepts which are used in econc;m:lc research, The final
behavioral objective of this portion of the lab is the programing and use
of a simple linear regression routine, The concluding lab sessions allow
students to select certain macroeconomic hypothesis drewn from the lecture
and to test and evaluate these hypotheses for the U,5. economy, €.&. the
determinants of consumption and of investment demand, These final sessions
integrate lecture and 1lab, theory and methodology, by having the students perform
simple research tuks.a The meterials used in the course include two textbooks,

37he second semester of the sequence deals with microeconomics, Here the
entire laboratory time is devoted to testing micro relationships about education,
migration, and regional inequality. Thus the integration of lecture and lab is
mich more complete during the gecond semester, '
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one of which is on philosophy of science, and a lab qanual.

The other two courses are of & more familiar variety, Economics 223 is &

4 Two of the

sophomore level course required of all Business College students,
three meetings per week.are lectures with approximately 300 students, the other
is & small discussion class of approximately 20 students directed by a teaching
assistant. The same basic macro model is specified with some micro, govermment
activity within a market economy, and poverty treated as additional topics.
There is one text, & standard introductory book.5

The third alternative, Economics 121, is another freshman course which
fulfills the university social science requirement. Its 75 self-gelected
students meet three times each week, two sessions are lectures and tﬁe third
may be either lecture, discussion, or problem session. Hhile the biaic mACYO
model with its policy dimensions are specified, the major concentration of the
course is on current policy issues in macro, e.g. one-third of the course
was spent on wage-price controls during Fall, 1973, In keeping with'this general

emphasis, three paperbacks were used, one of which was & short macroeconomics

text.

. ‘uAt Notre Dame the Fconomics Department is in the College of Arts and
Letters.

5Although this sequence may be considered conventional, it too has been
subject to change. In particular, during the time covered by our investigation,
Fall 1973, under a grant from the Alfred ¥, Sloan Foundation an experiment
involving & specially designed system of computer assisted imstruction was
conducted. In the experiment certain students were allowed to use the computer
materials in place of the regularly scheduled discussion classes,
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The above discussion highlights some of the differences between the
alternative approaches but does mnot explain why these differences exist. The
structure for Economics 223 results from its being the first of a two course
sequence required of all College of Business students. As such it places a
heavy emphasis on conventional macroeconomic contenrt. The 121 course exists
because it allows students of all) colleges to use economics to satisfy a social

- g8clence requirement. It utilizes a current macro probiems approach in order to
stimulate student interest in economics. The 101-102 sequence was created
because we felt it was a "better way"lto teach economics and at the same time
better served the educational objectives of the freshman year. With respect
to the former the 101-102 students would become familiar with economic content
as well as the type of activities performed by professional economists. In
terms of the latter the sequence equips students with knowledge and skills
which are applicable over a range of academic areas.

In attempting to evaluate and thus compare the courses, our concentration
is on the educational side. In particular, we are.aaking "if the economics
department were to teach all introductory courses in the form of 101, what
cognitive and affective tradeoffs would be involved?"6 Given our specification
of the respective educational objectives our expectations, are that there would
be a loss in the pure content area as measured by TUCE when compared with
the 223 approach. We would expect TUCE performance to be comparable to the
national norm and to exceed that of 121. Turning to the affective domain,

the impact of 101 should be less than that of the more topical course 121.

6Note that once the educational side has been determined questions regarding
institutional requirements and resource constraints would then be addressed.
For instance the educational tradeoffs may be acceptable to us as a department
but not to the College of Business or the hardware facilities necessary to
process 600 students through 101-102 may preclude its adoption as the norm
for the introductory course.
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However we would expect that both 10 and 121 would be superior to 223 in this

domain. The following sections will indicate that our expectations are

generally correct and that we are able to specify the types of tradeoffs that

would occur if 101 became the norm for introductory courses.

Before twiiing to the results of the analysis of the tradeoffs among the

courses it will be useful to indicate the characteristics of the students in

each of the courses since no attempt was made to assign students ra.ndomly.7

TABLE I

Selected Characteristics of Students

(standard deviations in parenthesis)

Characteristic 101 121 223
Verbal Scholastic Aptitude Test Score (VSAT) 539, bl 526,35 567.51
(76.34) (86,08) (86.54)
Mathematical Scholastic Aptitude Test Score (MSAT) 602,78 590,00 . 620,09
(69.27) (68.98) (78.04)
Projected University Grade Point Average* 2,81 2,66 2,855
(0.668) (0.668) (0.567)
Percent Male 768% 85% 829
Percent White 9% %% 95%
Pre TUCE Score 12,39 12.37 13,04
(3.57) (3.39) (3.86)
Number of Students** 36 h 205

#The projected university grade point average is calculated using a formula which

Weights are assigned to each
variable with rank in high school class receiving the highest weight,

includes VSAT, MSAT, and rank in high school cless,

The range here is from 0,00 to 4,00,

s#Although there are more than 300 students in 223, we have selected only those

This was done so that the
comparison is in effect between students who are experiencing their first college

students who have had no previous college economics,

economics course,

Taccount of the difference in student characteristics will be taken in

the regression section by including these as independent variables, However,
no such correction will be made in the following sections,
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In examining the data presented in Table I it would appear that the
students in three courses do differ in some major respects. The 223 students
have higher MSAT and VSAT scores as well as a higher projected universiéy
GPA. The 101 students follow with the 121 students having the lowest MSAT,
VSAT, and projected university GPA. In terms of the other two characteristics,
percent male and percent white, the three classes seem quite similar. The
students do not differ significantly (at the 5% level) on the TUCE pretest.
Finally, as stated previously, all the 101 and 121 students are freshmen =--
indeed first semester freshmen. The 223 students on the other hand are

exclusively non-freshmen with about 80 percent of them being sophomores.

Cognitive Domain

As stated we would expect that a course such‘as 101 will yield less
cognitive attainment as ordinarily measured by researchers on economic educa-
tion than a course like 223. The basis for this expectation is straightforward;
the time spent on economic content in lecture 1is less anq the lab period develops
skills which do uot translate into content knowledge. Thus the question to-

b; answered in this section is: what is the extent of the tradeoff?

Before attempting to answer this question, it is important to state

explicitly why we are willing to accept less cognitive attainment in 101 (as

measured by TUCE). There are two reasons. First, other knowledge and skills
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are developed as & substitute--philosophy of science, computer programming, use
of statistics and hypothesis testing--and we.feel that these are valuable in the
context of modern ec:onolm.cs.8 Second, we feel that the reduction in cognitive
attainment will not occur evenly; that is, 101 emphasizes the '"process of
economic analysis" and thus these students will do relatively better on problems
which require analysis and thought.

In measuring the cognitive dimension of the courses we followed standard
procedure and utilized the TUCE Part I (macroeconomics), Form A, as both a
pre and a posttest, Several different types of information are available from
the TUCE and are presented below.

The first of these is student performance on the entire 33 question exam.
(See Table II).

TABLE II
Test of Difference of Means (t-test) on TUCE Posttest™

Mean of Economics 101 20.89 (15.78)**

Comparison Course Mean t-value Significant at .05
National Norm 19.22 '1.70 yes
Economics 121 18,31 (1h4,35) % 2.27 yes
Economics 223 23.35 (17.91)%* | -2.27 yes

*There was no significant difference in performance on the pre-test across the
courses (see Table I).

**mhe values in parenthesis are the means on 25 questions which the imstructors
felt were covered in all three courses although the eoverage was not the same
in breadth or depth. The results of the comparison of means is the same for
this common core as for the overall TUCE. Thus the discussion will concentrate
on the whole TUCE,

&rhe success of 101 in these arcas is measured by the students' ability to
attain behavioral objectives set prior to the course. In general the students
do succeed in attaining the goals. »
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These results correspond to our expectations, The 223 course is most effective
in teaching content as measured by TUCE, The 10l course, slthough ylelding
significantly less cognitive attainment than 223, does produce significantly
better results than either the national norm or 121. Given that maximization
of TUCE type performance is not the sole goal of 101, we fi.d that the tradeoff
between brosder types of knowledge attained in 101 and TWCE is not severe and
the students actually perform quite well. In ow view this tradeoff is more
than acceptable, '

Another type of insight into cognitive attainment is available from 2
disaggregation of the TUCE posttest scores into "objective categories," These
include recognition and uwnderstanding, simple epplication, and complex applica-
tion. This categorization was suggested by the authors of TUCE and results
in three 1l-question divisions.” As noted above we would expect the 101
students to do relatively better on questions which require more complex

91t 1s aifficult to say whether the names given the categories represent
the types of knowledge tested, The TUOE manual defines the categories as follows:
"Identification or 'recognition and understanding' refers to questions which could,
in principle, be answered by reference to a text book,"
"A simple application of a principle or concept may be defined as one in wvhich
the student demonstrates that he can utilize that principle or concept when
its use is specified or clearly implied," ‘
"A complex application requires that the student demonstrate ability to select
and utilize a concept or principle when its use is not specified," See Manual
Text of Understanding College Economics (New York: The Psychological Corporation,
1335. It has been argued however that the categories reprcsent different
degrees of hardness as evidenced by student scores, See Darrell Lewis and Tor
Dahl "The Text of Understanding College Economics and Its Construct Validity,"
Jowrnal of Economic Education, Spring 197i, 2, pp. 77-85. ‘
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thought and reasoning patterns, i.e. on complex application as opposed to

recognition questions, Table III presents the results of this disaggregetion

of TUCE performance,

TABLE IIX
Test of Difference of Means on Objective Categories
TUCE Posttest

Significant

Mean t-value at .05 __
Recognition and Understanding
Econ 101 = 7,39
Comparison Course
National Normw* T.41 -
121 7.6k -0.34 No
223 8.16 -1,12 No
Simple Application
Econ 101 = 6,97
Comparison Course
National Norm# 6.17 +
121 : 5.49 +2,06 Yes
223 8.21 -1.89 Yes
Complex Application
Econ 101 = 6,53
Comparison Course '
National Norm** 5.03 +
\ ! 121 5.17 4’2.11 YCO
223 6.98 -0.62 No

*There vag no significant difference in performance on the pre-test across the
course in any of the objective categories. The means on the objective categories
were as follows: recognition and understanding 5.00 (101), 5.11 (121), 5.

(223); simple application 4,16 (101), 3.99 (121), k.27 (223), and complex
application 3,22 (101), 3.27 (121), 3.63 (223).

s#Note: No standard deviations are avallable for ihe national norming dats
and thus tests cannot be made,
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In examining these results, we find some confirmation of our hypothesie

that the loss in TUCE performance for the 101 students would decline as we
moved to more complex skills. Although the 101 students attained a sig-
nificantly lower total TUCE score than the students in 223 there was no sig-
.nificant difference on the complex application questions--a result in accord
with our expectations. However, the major difference between the 101 and 223
students is on the simple application questions which -is not the expected
result. The comparison of 101 and 121 shows exactly the pattern expected,
101 returns a lower (insignificant) score on recognition and understanding
questions and in the other two categories yields higher (eignificant) resultﬁ.
The same pattern seems to be indicated when 101 is compared to the national
norm. There 101 is very slightly below the national norm on recognition and
understanding and then rises to 12% and then to 30% superiority as we move to simple -
and complex application questions. These results when added to the overall results
in effect reduce the negative'impact of the TUCE tradeoff, the loaa'ip TUCE
performance occurs in "skill areas" that are not stressed within the 101 courae.lo
The final type of insight into cognitive attainment as meﬁsured by the
TUCE involves a disaggregation by "content categories." The TUCE developers
have established seven content catégorius. An analysis of the cou.:i2s on this
basis is important for the courses differ in topical cov;rage and the emphasis
glven-to covered topics. It is also important becaqse the objective categories
of the TUCE also vary with content.

Given the large number of categories and the difference in the number of

items per category, it will be easier to deal with these results in terms of the

100ne might add that the comlex application area is the most important not
only because it requires the more advanced skills, but also because the retention of
this type of knowledge appears to be greatest. These results were reported by Philip
$anders in a paper given at the 1974 Midwest Economics Association Meetings.
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perceat of questions in each content category answered correctly om the posat~-
test. Our expectations were that the 223 students would do better in most
or all categories while the 101, while not perfurning as well as the 223 students
ghould perform better than the 121 students iu most or all categories. The one
.poseible exception was the content category labeled determinants of economic
growth. Here 121 might be superior because this is the only course which spends
any time on growth per_se. Simply performance acroas -content categories should .
be responsive to the breadth and depth of coverage given these areas in any
course.

These results, (Table 1V) in general also confirm our expectations.
TABLE IV
Content Category Results of the Tuce Posttest

Percent Correct®

Category 101 121 223

A. Scarcity, functioning of econvindc 70.8% 65.7% 76.2%

systems, base elements of supply

and demand
B. Macroeconomic Accounting 86.0 69.8 87.0
C. Determination of GNP (income~ 46.5 - 49.3 $9.5

expenditure theory) -
D. Money, banking, and monetary policy 64.8 ? 50.3 70.9
B. Government fiscal policies 60.0 47.0 68.1
F. Determinants of economlc growth 45.8 70.9 63.4
G. Policies for stabilization and grovwth 56.4 52.2 61.6

®ou the pre test there were only two differences which were significant: on
Category D 223 was significantly above 101 (t = 2,77) and Category E 101
was significantly above 121 (t = 1,91). In terms of the above posttest, 223
{s significantly better than 121 on categories A through E and significantly
better than 101 on topics C and F. In turn 121 is significantly better than
101 on category F with no other significant differences appearing.
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The 223 students perform best in six of the seven content categories and are
seéond best in the remaining‘category. The 101 students are second in five

of the seven categories while 121 students return the highest percentage in

the growth category, second in another, and o; the other five are in third

place. Again 101 performs in an acceptable manner yielding its poorest
performance in the growth area--an area'not specifically covered in the course.

It was also lowest in the determination of GNP, a result which was not expected
but whose negative impact is reduced because of the absence of complex application
questions.

Thete then are the cognitive results. As we have indicated 101 does not
maximize TUCE performance. But the loss in performance whether measured in
terms of total loss, loss by objective category, or by content category
is more than compensated for by gains in areas which are not captured by the
TUCE exam. It should also be noted that these losses are only relative to a
course (223) which has as its objective the maximization of TUCE like .
performance.l2 Perhaps even more important is the fact that performance of

students can be influenced by the structure and coverage of materials.

Affective Domain

There is clearly another output of the educational ﬁroceaa which must
rate én a par with the purely cognitive effects. This is the impact of our
educational endeavors on the attitudes and beliefs of the students. The

major problem in dealing with this important area is the absence of standarized

llFutther analysis by content category is presented in Appendix I.

1214 should be polated out that micro semesters of 102 and 224 return
TUCE results which roughly correspond to the pattern noted in the macro cutrses.
In addition, we found that the gap between the courses, the tradeoff, is less
(102 Posttest of 23.19 compared with a 224 score of 23,58 with t = .8). This
result was to be expected since there is much more direct concentration on
economic content in both the lecture and the lab of 102, for philosophy of
science and computer programming are not taught directly.
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instruments or techniques for assessing these impacts of teaching. Nonetheless

tﬁe attempt must be made and this section of the papef examines three possible
measures for use in the affective area; University-wide course evaluations,
change and final attitudes toward economics as a discipline, and changes in
opinions toward economic iaaues.l3

Our expectations are that there will be a tradeoff in this dimension among
tne three courses. In particular we would expect the.121 course to have more
of an impact in the affective area than either 101 or 223. This is because
of the nature of the course which tahes a much more topical approach to
macroeconomics and relates the material directly to current economic questions.
The 223 course should yield the worst results because it is a large lécture
class and is taken as a required course by a majority of students.

One commonly used measure in the affective domain is the course evaluation
form« On the particular form used at Notre Dame students are asked to rate
the instructor and the course on a variety of items using a scale from 1 to 4

with 4 being the highest possible rating. Within the Economics Department the

13There is gsome question whether all three of these elements should be .
placed in the affective domain. This is especially true of the changes in
opinions toward economic issues which some might label a cognitive element
rather than an affective element. See: Benjamin S. Bloom, ed., Taxonomy of
Educational Objective Handbook I (Ann Arbor: McKay Company, 1956) pp. 185-189.
Opinion hence decision changes on the part of the student regarding specific economic
issues reflects the attainment of an objective in the cognitive domain in a different
sense than is measured on the TUCE examination. For example, a student may be able to
replicate the economists' analysis of comparative advantage (e.g., TUCE, complex
application or some other application question) as that . relates to foreign trade.
However, if at the end of the course the student still feels that free trade is an
economic evil have we achieved our objective in the cognitive domain? Finally, the
affective area might be expanded to includes measures such as the number of subsequent
economice courses taken by the students and the number of students who become majors.
In the current case such measures are not possible or useful: at Notre Dame students
do not formally declare majors until their juninr year and thus for the base vear we
would formally have no majors generated by 101 and 121 and Business students who make
up the majority of the 223 course are much more restticted in course choice than
Arts and Letters students.
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scoreé on the items seldom fall below 2.5 with a typical range between 3.0
and 3.5. The evaluation is taken towards the end of the semester, normally
within the last two weeks,

The course evaluations for the three alternative approaches are reproduced
ip Table V. In summarizing these results we can begin by making three |
observations: (i) in general, 101 receives the highest rating even though
. it engendered the heaviest work load; (ii) 121 was rated close to 101 with
major differences appearing on three items~-~teacher's ability to encourage
independent thinking, quality of texc,'and work load and (iii) 223 receives the
lowest overall rating, and, even though this course yields superioxr TUCE results,
it was ra.ed lowest in terms of work load.

Examination of the patterns on the specific items or of the overall average
indicates partial confirmation of the expectations of the tradeoff in the affective
domain. As expected both 101 and 121 yield ratings which are superior to the
223 course. Contrary to expectation the 101 course is more successful than 121;
on most of the items and, thus, on the overall average 101 réceives a higher rating.

A second measure within the affective domain is student attitudes regarding
economics as a discipline. Specifically students were given five descriptors
of economics and were asked to rank their attitudes on a scale from 1 to 5.

Fog example, one descriptor was "hard"with a 1 implying that economics was not
wery hard while a 5 means that it was very hard. The data were collected on
a pre and post basis. Table V1 presents these results for the three courses.
Here the 101 and 223 results are quite similar, for all five descriptors the
post survey yielded higher values than the pre survey. Thus these students
found economics harder, more abstract, more useful, more theoretical, and

more relevant than they had originally thought. The 121 students moved up
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TARLE V ' _ s
University Course Evaluation o

(4.0 Point Scale) < \x\. : -
Catego : yor| 121 | 223
1. Kuowledge of subject matter, | 3.93 | 3.9 3.9
.2, Enthusiasm for subject. ' 3,96 | 3.9% | 3.86
3. Bffectiveness of class teaching or direction. 3.64 | 3.56 | 3.k
4, Ability to stimilste student interest in the subject. 3,58 | 3.43 | 3.1b

5. Interest in stuemts--e.g., availability, helpfulness, etc. 3.60 | 3. | 2.89

6. Fairness in dealing with students. 3.67 | 3.58 | 3.31
7. Respect for student's viewpoint, 3.70 | 3.55 | 3.23
8. Organization and mansgemen’ of course. 3.58 | 3.65 | 3.59

9. What overall rating would you give this teacher as
compared with other teachers you have at Nobre peme? 3.83 | 3.78 | 3.57

10, Teacher's ability to lecture in a clear, interesting :
manner. 3.80 3.70 3.

11, Teachsr's ability to encourage independent thinking. 3.60 | 3.25 | 3.05
12, Teacher's carefulness of preparation for class. ' . 3.75 | 3.67 3.Th
13. Teacher's promptness in returning student's work. ' 3,73 | 3.70 |3.88
14, Intellectusl level of the lecture, 3.67 | 3.63 |3.43
15, Quality of text. , 3.48 3.18 3.22
16. Personhl value of the course to you. 3,60 |3.52 |3.29

17. Shandards for students performance required for this
course, 3.6 |3.31 |3.27

18. Compared with other courses yoihave taken or are taking
at Notre Dsme, the work losd for this course was: 3.5 [3.13 |2.79

A"r“‘ 3 067 3 ° 55 3 ohl
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the scale on these descriptors but they found economics less abstract and less
theoretical than they had anticipated,

TABLE VI
Attitudqs Towards Economics as & Discipline
(Scale of 1 to 5)

Descriptor » 101 121 ' | 223

Pre Fost “Pre | Post | Pre | Post
Hard 2.9 | 3.61 | 3.6 | 3.8 3,19 | 3.58
Abstract 2,69 | 2.80 2,71 | 2.63 2,81 | 3.00
Useful | u.38 4,54 L,48 h.55 4,15 | k.3
Theoretical 3,72 ‘u.os 3.64 3455 3.57 | 3.62
Relevant 4,36 4,70 b, U5 4,55 4,20 4,42

In interpretating these results we felt that economics courses, pu'ticulaﬂy
introductory courses, should be perceived by students as useful and z;elevant.
Indeed the 121 course is designed to stimulate interest in economics and thus
presumably should yield the highest post values on the useful md relevant
 gescriptors,* Relative to the 223 course this result was obtained but comtrary
to our eu:péctations the 101 course matches 121 on the useful descriptor (a
difference of only .Ol) and surpasses 121 on the relevant descriptor (a difference
of .15). Simply the tradeoff expacted between 101 and 121 in this ares of the

. : e
affective domain is not realized; indeed, this measure as well as the previous

measure imply that 101 is the most successful of the three courses,

n‘It is interesting to note that a course can be msde more useful and more
relevant without at the same time making it less abstract and less theoretical
at least as evidenced by 101 and 223, This is & tradeoff which many people seem
to feel exists in any given course, Our feeling is that usefulness and relevancy
can be maintained or increased even with heavy theoretical emphasis if exaxples
of & realistic nature are continuously used in the process of theoretical de-

velopment or if an involved theoretical development is subsequently applied to
to a problenm, '
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The third and final measure of the affective domain is student opinion

regarding certain economic institutions, problems, and policies. Again surveys
were administered on a pre and post basis. On these surveys an item—--say
inflation--is presented and under it are listed a series of semantic dif-
ferentials such as "b@d-good." "ynevitable-controllable," "demand pull;cEst |
push,”" etc. Each semantic differential represents then a continuum vanging
from 1 to 5 with a 3 representing a middle of the road ' position or no opinion.
Eight macro items were given with a total of forty-one semantic differentials.
The interpretation of student attitudes from such instruments is far
fronm clear.l5 It can be agréed however that change in student opinion 1is a
measure >f educational impact; the educational process operates on a student
opinion which is either poorly‘formulated or which is not based on knowledge
and evideqce. Consequently the educational process brings forth a change in
that opinion. This implies that a possible measure of the success of a course
is the size of the opinion chaﬁge.

Table VII presents these results. To'summariée these data we can establish
ranges of opinion change: (1) no effect-~average opinion change of less than
.100, (i1) intermediate effect--average opinion change of between .100 and
.506 and (11i) significant effect--average opinion éhangg greater than .500.‘
U,ing'chese ranges 223 generates the largest number of significant changes—-
eight-=followed by 101 and 121 each with five significant changes.

1548 stated previously, one can argue that the type of effect we are
attempting to capture is more appropriately cognitive than affective. We
have some sympathy for this argument but include our discussion within the
affective section because the affective area itself, as is this particular
dimension, fairly undefined.
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Opinions of Economics Institutiens*
Problems and Policies

(Scale 1 to 5)
104 el ~ 223
Ending ue awn | Ending Ending
Iasue Position Change Position - e | Position| Chang
Decision-Making for National
Economics Policy
Simple-Complex 4,581 +.275 bus2 | +.07h | 4.585 | 4.1
' W&-W h.°32 -.032 3.9& +.d‘° ,‘.]26 +.320
Political-Apolitical 2,400 «o1h45 1,986 «.109 | 2,189 +.13b
Important to me-Irrelevant
to me 2.097 -264 | 905 +.243 | 1.881 - Ol3
Important to soclety- .
Irrelevant to society 1,355 -.589 1.432 +,094 | 1.333 o217
Government Spending Deficit
Undesirsble-Desirable 3.097 +4375 2,527 | -.068 |3.433 | +.802
Democratic-Republican 3.065 +.176 2,986 +,027 | 2.936 =03
Promotes Prosperity- '
Promotes Depression FRL =142 2,342 -,239 |2.234 -48
Increases Aggregate Demand-
Decreases Aggregate Demand 2,290 -.5T 2,055 ' | =.T69 |2.241 -.50"
Government Controls such as Wage
and Price Freezes '
Undesirdble-Desirable 2,87 =407 | 3.027 -0l |2,97% -,08
Democratic-Republican 3,433 +,0lls 3.351 -.128 | 3.509 +,15
Tree Enterprise-Socialism 3.677 +,306 3.730 +.525 | 3.5 +,09.
Eﬂ.ctiﬂ-ﬂneffecﬁiw 3. 91h +1.081 3.m - 189 3.22 - .wf
Facilitate Market Operations- . .
Distort Market Operations 3.677 + 177 3.658 +.266 | 3.696. +,22€
Poverty - _ , : ,
Iaziness-Lack of Opportunity 3.355 +.gz 3.6k4 +,320 |3.873 +.323
Jergous-Unimportant 1.163 - 1.9 -,054 |1.503 +,00%
Market Determined-Discrimination 2.677 -.209 2,890 +,196 |2.615 -,1072
No Jobs-No Skills 3.19% -149 13,423 |+, 2,949 |-.239
Inevitable-Can be Eliminated 3,000 +,056 2,905 -.23% {3.283 +.156
Individual Responsibility-
Social Reponsibility 3.571 +,257 3.676 +.224 [3.870 +.357
Inflation '
M-GOOG 2.633 "‘."‘62 1.9& '0257 2.7& ' “'oﬁw
Recession=Prosperity 3.300 +,250 2.973 -.203 ]3.660 4,635
Inevitable-Controllable 3.452 - ,005 3.369 +.014 13,403 - 178
Democratic=Republican 2.900 -, 267 3.203 +,054 13,019 -,031
Demand Pull-Cost Push 3.267 -.019 3.563 +.320 [3.342 }4-.179
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Issue Position | Change | Position| Change| Position| Chang:
Righ Unemployment
Democratic-Republican 3.233 +,073 3.315 +,099 | 3.208 -,018
Recession-Prosperity 2.1% +,033 2,32k +,256 | 2,120 - 042
Inflation-Deflation 3.167 +.024 3.189 +.459 | 3,465 +.449
Controllable-Fact of Life 2. 467 +.238 2,54 +,365 | 2,132 -.098
Bed-Cood 1,935 +,324 1.589 +,008 | 1,767 +4159
Federal Income Tax
Progressive-Regressive 2,097 =292 2,486 +.222 | 1. 742 -.833
Good-Bad 2,097 =292 | 2.3%1 +,036 | 2,006 - 036
Mmtic-RMbum 2 0839 - 0078 3 [ m? +0137 2 [ 881 . e 5
Tree Enterprise-Socialisn 2,710 +.127 2,662 +,216 | 2,648 -, 017
Too high-Too low 2,806 +.112 2,541 +,089 | 2,722 +,356
Fair-Unfair 2,70 =.290 3.014 -.081 | 2,673 - 6lil
Increasing the Money Supply
Helps People-Hurts People 2,484 -, 766 2,669 -.861 | 2,296 -.838
Inflation-Receasion 2,033 -.18 2,028 +731 | 2.18%4 +,106
More Gold-More Paper 3.6T7 +.sa§ 3.919 +,824 | 3,829 +, 46k
m‘t’-c‘mnm 30033 + [ 1 2 [] 959 - 0“9 3 .M "'0031
Free Interprise-Spcialism 2.710 -.033 2,608 -172 | 2,491 -.207

* One often finds that the term "opinion" is used to refer to a type of 'guess"
that a person makes when asked & question, where that guess is based on little
_or no information. After being subjected to new information consistently
presunted (e.g., the process of education) the person msy be said to have
changed his "opinion" or to have made a decision or to "have taken a specific
position" or to have "defined his own position" on that particular question or
+ {1ssue. In a sense a student might have "no information" on a particular issue
at the beginning of a course and any response he would give in an opinion survey
would be a guess or an "opinion". By the end of the semester the student may well
have gained enough information (consistently presented) to have made & decision
on the specific issue or question and he has therefore taken a position on that
issue even if it 1s a "middle of the road" position. This is the basic problem.
of interpretation of opinion surveys that we have noted. By and large we should
probably use the word "opinion" for the survey results at the beginning of the
semester and "evaluation or decision” for the results at the end of the semester.
N
%% PEnding position is defined as 15101 where 01 represents the opinions of the ith

N

student and N the number of students. Change is defined as the difference between
ending and beginning positions. : ‘

#%% A plus sign indicates that ending position represented a higher score than initial
position. : '
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In only two instances did the significant changes occur for the same semantic

differential in all three courses. For the intermediate range there were
sixteen such changes for 101, and fourteen for both 121 and 223. Eight of

these occurred simultaneously across all three courses and four are concentrated
?ithin the issue of poverty.

On this basis then it appears that 101 and 223 students have a slightly
higher propensity to change opinions than 121 students.and in the case of 223
the changes appear to be somewhat stronger.16 With the exception of the poverty
issue these changes do not occur consistently, each course seems to have its own
impact. These results are contrary to our expectations and indicate that if
there is a tradeoff it is not between 101 and 121 (101 performs better) but
between 101 and 223.

Another possible measure is to examine the "no opinion" students, i.e.,
those who were noncommittal or 3 initially and remained as such on the post survey.
This case is viewed as the extreme of '"no impact"; a course did not provide any
information--as perceived by the student--upon which to form an opinion.17
To summarize the data we can compare the number of semantic differentials (out of
a total of 41) for each course for which less than 50% of the initial 3's
remained 3's. We find that this is the case for 20 semantic differentials in

101, 23 in 121, and 31 in 223. Thus 223 is most successful, This analysis is

for the most part inconsistent with our expectations: inconsistent in that 223 is

more successful than 101 and 121, but consistent in that 121 is more successful

than }01.

16xote that the ordering of effects here is similar to the ordering on
the cognitive results. This suggests that indeed this measure is part and
parcel of cognitive achievement.

171¢ 1s necessary to admit that no impact for a continuing "3" position may
be a misnomer. What may have in fact occurred is that the student established
a solid foundation for a middle of the road pousition, changing in effect from no
opinion to a middle of the road position.
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While there is no agreed upon method of assessing the impact of a couwsa
in.the affective domain and iittle hope of isolating course specific effects,
the combined evidence indigates that the tradeoff expected between 101 and 121
did not occur. To use the positive approach 101 performed much better tpan

expected relative to 121.

Regression Analysis of Cognitive Achievement

Previously it was argued that the expected tradeoff of less cognitive
achievement as measured by the total TUCE for 101 relative to 223 was realized.
That conclusion, however, is suspcct for as Table I indicates the 101 students had
lower MSAT and VSAT scores than their 223 counterparts. The counter argument then
is that the tradeoff occurred not because of a difference between courses but
because of differences between students in the courses. In order to éontrol
for this possibility and other differences we can employ multiple regression
analysis of TUCE performance.

Before reporting the results of the regression analysis, it is ueéful to
articulate our view or theory of the educational process as it pertains to
cognitive achievement. It appears, at least to us, that three typés of factors
are operative in producing educational output although all center on or are
processed through the student. The first may be grouped hnder the heading
of huﬁan capital and measure the ability of the student. As a student enters
an introductory course he has certain abilities. These abilities at this point
in time are a product of his prior experience in the educational process ae
well as such things as home environment, peer group influences, and innate

ability. In measuring the stock of human capital we are not however concerned




BEST COPY AVAILABLE

about sources, we merely seek an appropriate quantification of human capital
a8 1t bears on the students capacity to achieve cognitively in economics,

But just because & student brings a certain amount of human capital to
an introductory course does not mean that he or she will use it. This obvious
statement raises the need for our second category of factors which we will
label utilization rates. Specifically we would expect that & student with &
given amount of human capital would learn more the more frequently he attends
class, the longer he studies the subject matter and so on.

These utilization rates unfortunately capture only the quantity dimension
of the students application of his human capital. The need to 1sola.t.e or
incorporate the quality dimension of time expanded on a course introduces
the third type of factor., For lack of a better name, we will call these
elements efficiency variables. The argument here is straightforward--a student
will get more out of & given hour of lecture if he thinks the lecture vas
"good"; he will get more out of a given hour reading the text if he ﬁhinks
the text is'good."

We may then specify the functional form of our view as:

(1) eA = £ (X,UR, E)
where CA = cognitive achievement.
H = human capital
. : UR = Utilization rate and
E = efficiency or opinions regarding elements
! employed within the educational process.
We also postulate that the relationship between each of the independent variables
and the dependent variable is positive,

Even in this general form, one might argue that our view of the educational
process is a simultaneous equation system with the values of the independent
variables in fact dependent upon each other. It seems to us that this indeed

may be the case., Students with lower human capital may compensate by increasing
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utilization rates. Different opinions regarding elements employed within the -

educational process may be a function of the human capital of the user. Higher
opinions of lecture or text may increase the frequency of lecture attendance
or the number of hours spent with the text. Perhaps an even more fundamental
question concerns the inclusion of outputs to explain outputs. The separate
treatments of the affective and cognitive domains implies that the two.areas
are distinct and influenced by alternative approaches. The above specifica-
tion on the other hand implies that a favorable outcome in the affective domain
will help to achieve a favorable outcome in the cognitive domain; that is,
favorable opinions about economics, the instructional elements, and shifts in
opinions about economic problems and institutions are not only desirable in
and of themselves but because they facilitate the attainment of cognitive
>bjectives (and vice versa). Carrying this logic to the extreme would imply
absolutely no tradeoff between cognitive and affective outcomeza; to achieve
one is to achieve the other. We of course do not accept this extreme argument
but we do feel that affective outcomes may operate positively, up to a point,
on cognitive output. |

Having briefly sketched our view cf the learning process we must now
operationalize the model. In terms of human capital variables three are
employed in all regressions. They are’QSAT, VSAT, and Fank in high school
clasq (RHSC). The latter was included on the presumption that human capital
may not be fully captured by MSAT and VSAT. Of course the three variables
are not perfect measures of the stock of human capital at the time the students
began the respective courses. In the case of the 223 studeats who are mainly sopho-

mores these variables measure human capital as it existed some two years previously.
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‘ Finally, the major purpose of the regression analysis is to determine
whether the differential cognitive results reported earlier could be at-
tributed to the courses themselves, Thus we have included two dummy variables.
The first is DV223 which was coded as a 1 for all 223 students and O for all
at.ers. The second is DV1?1l which was coded as & 1 for all 121 students and
zero for all others. In this way we can compare the 101 students to each of
the other groups by examining the sign and eigniﬁ.cm;c 2 of the two dummy
variables., |
| The regreesion version of the model thus appears as
CA=a+ bl(MSATH- by (VSAT) + b3(RHSC)+ by, (CE20)+ b5 (CE9)
+ bg (CEL5)+ b (CE16)+ bg(OFI) + bg (DV223) + by (DV121)

All of the variables~«excluding DV223 and NV12l--are expected to operate
poaitivéw on cognitive achievenent;. The elimination pf pre TUCE scores
as independent variables was Jjustified on the basis of using the gap closing
specification of the dependent variable.ao Regressions were run on the Total
TUCE as well as the three objective categories and the results are presented in
Table VIII.ZJ‘

These results offer insights in many areas b\;t the two of concern here
are the explanatory ability of the model and the impact'of the courses themselves.
With respect to the former we can begin by axamining the B> values, We f£ind
that the model works fairly well in explaining totsl TUCE performance (32 = 0,395)
but then unevenly among the objective categories., Here the model performed best
in ‘the simple application category (Rz = 0,425) and worst in the recognition
and understuuding category (R° = 0.101).

20gee Frank fery'Is there a Ceiling Effect to the Test of Understanding
College Economics?" Research Papers in Economic Education (New York: Joint
Council on Economic Education, 19%55 PP, 35a80 «

2lpaditional regression analysis is contained in Appendix IT,
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, TABLE VIII ;
. Regression Results -~ Total TUCE
° ) and the Three Objective Categories
r
Pecardant Tarisble Constant ___IMGAT VAT _ RRSC R CB CHS 6 o w23 ven o ] Scatistic
b walge -.0.UThgy 00967 ©0.00010  9.00070 0.0147h -0.0631% 0.00290 Q. 0.01058 0.13190 _ -0.10449 0.39538 226 16.12506
Tneal TUC2 X U109 0.03757 0.0h858_-0.150% 0.011g ¢ DB, 0.30552 _ -0.22677
t-ratin : s 33 53 3.496% 2.642%
Fz-iznition b e =0.12%03 __0.00075___=0.000%0 00833 0.0 00570 0.00051 0.050%3 __ 0,0022: 9.13795 __0.02775 0.10131 226 2.43511
a-i Seta woigats L BTG 5. 1160k 5. 05261 0.0620 <3200 I0W_0,18%%2 _ O.0LYy 0.23456 __ 0.04382
Cazzrzazding t-ratio 2.533% T.008__ 1.303 O, —1.51 D20 1. %% 5200 2.202% 0.421
cizote b 7alae -170%6 0.42528 226 15.9C347
T e aa- beots u=irnts . 264595
Arpiicaticn t-ratio L8¢
T vim 14165 0.19388 226 $.19506
Teaziex Tota weicats . 21864
anplication t-ratic

Indicates significance at the .C5 level

J18Y1IVAY A0D 1538




CEST COPY AVAILABLE 28

Another aspect of the model's efficacy is the sign and significance of
the coefficients. Of the three human capital variables we find that MSAT
is the most consistent--significant and positive in three of the four re~
gressions. VSAT has one incorrect sign but ie 1nnisn1£1ccﬁt here and in the
one instance it is signgficant. 1t has the proper sign. RHSC is consistently
positive but insignificant.

UR represented the single utilization rate variable. It's performance
ie diaappoigeing—-iplign1!1cant in all four regression with one incorrect sign.
As stated previously the wording of .the question on the course evaluation
form may explain the poor performance of this variable.

With the four efficiency variables, the results are also dinnppo?nting.
The sign of the teacher evalustion is consistently negative and in.two instances
it is oignificnnt.zz The text evaluation has two ﬁne:pactod signs bﬁt in all
four regrallions is insignificant. The course evaluation is consistently
positive but insignificant. OPI operates positively in all four regressions
and is significant ‘n the complex application regression. Clearly tﬁeoc results
iwply that the model needs further work and better devices to measure the
various aspects of the educational process which it specifies. |

Turning to the question of tﬁe effects of the course, the sign and
significance of the dummy variables support our clrlier.niocrtionn. In the
Eotni TUCE regression we find that DV223 is positive vhile DV121 is negative
vith both variables significant. The 223 students ;ttcr controlling tor the

' _othor independent variables obtain higher total TUCE scores than the 101 students .

but the 101 students are significantly batter thnn the 121 students. On

'recognition and understanding questions 223 1is again significantly better than

22p0r o fairly complete discussion of teacher evaluations see the Fall 1973
1ssus of the Jurmal of Economic Education.
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101 but there is no difference between 101 and 121, With simple applications
223 1s significantly better and 121 significantly worse then 101. We had
hoped that the 223 = 101 comparison would not be significant in this category.
On the complex application we do obtain our expected results==no significant

difference between 223 and 101 and 101 is significantly better than 121.
Simply the results of the regression analysis do confirm the earlier reported
results, again disconfirming only one of our & priori expectations,

'COnclusions

In the teaching of any course the instructor must identify his objectives,
develop a strategy for obtaining these objectives, and determine the extent
to which the objectives have been obtained, The same is true of a department
vhich offers alternative introductory courses. The identification of objectives
treated in this paper include both cognitive and affective outcomes for three
different courses as well as the expected tradeqffs. The strategies for obtaine
ing these different outcomes was developed by exanining the structure of each
course., The TUCE was used to determine the cognitive outcomes while three
different measures were used to assess affective outcomes., In general, the
results indicated that our objectives in each course were being attained;
. courses indeed cen be designed to achieve different outcomes.

We hope that this paper will stimulate others to undertake evaluations
of their own courses. In these activities, as indicated by our own difficulties,
sphcial attention should be given the TUCE. In particular the dual disaggrega«
tion of the TUCE provides extensive analytical capabilities, Simply 4f one is
teaching an analytical course he should pay particular attention to the objective
category results but also be careful that the content coverage of his course




BEST COPY AVAILABLE 30

parallels that of the TUCE, It also appears that the entire affective domain
18 an area in which much research needs to be done, Finally, it also aypears
that individuals must be careful in specifying what they believe to be the
educational process taking place in their courses before proceeding to

empirical analysis. Hopefully this paper has provided some ingights in these
latter areas which others may build upon.
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Appendix 1

Performance by Content Categories

As was noted in the body of the paper 223 students perform best in six of
the seven content categories and are second in the remaining category. The 121
students are best in one category, second in another and on the other five are
in third place. The primary factor which seems to affect these rankings is
the concentration which an individual course places on a gi§en topic. For
example, little time was spent on growth in 101 or 223 while 121 does spend
some time on this topic. Thus the shperior performanée of 121 students in this
content categ~ry can be explained by concentration alone. Also most of the
conventiona} macroeconomics taught in 121 is presented within tﬁe context of
GNP or income determination and thus the better performance of these.students
with respect to 101 students here is also understandable. In both of these
content categor1ee--determ1na;ion of GNP and determinants of aconomic growth--
there are no complex application questions. This is one dimension of why 121
students do better in these areas but exhibit reiatively poor performance on
complex application questions. In the same vein it is interesting to note that
more than half of the 121 éorrecc complex applications occurred in the area
of policies for stabilization and growth. Thus there is a rather clear linkage
yetwnen the objective and content categories of TUCE.

The data presented in Table III also seem to reflect a ceiling effect.
For example, the maximum average attainment on any content category was. about
86!q(macro;conomic accounting) for the 101 and 223 students. This implies that
in any given content area, it may be difficult to get an average attainment
greater than 86%. This specific result may be biased upwards, however, since

there are only three questions in this content category and it also has the
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.highest percentage of recognition and understanding ‘queations--%% as compared
to 50% for the next highest category. If we lock past thls for the moment,
the 223 students attained 76% on the scarcity category of six questions but
this was the only other score which was above 7%, Indeed twelve of the remain-
ing scores are between 55% and T1% while the other six are all above U5%. Thus
we may be dealing with 8 rather narrow range of final achievement for the
topical areas stressed in any given course,
In light of this difficulty, the data may be analyzed in an alternative

way which, hopefully, deals more directly with the goals of teaching; that
is, the percent improvement in the content categories. This 1s defined as a
ratic of the difference between posttest and pretest scores to pretést score
and the results are presented in Table A.I, Here we find mach noré variation:
in three cases we find the scores on the posttest more than double those of
the pretest and with the exception of one case in which there was absolutely
no improvement, the minimm gain is 30%. These bounds probably indicate the
general range of effects”?br a given course. The resultg agaln indicate that
the superior performance of the 223 students was the result of an across~the-
board improvement., In the theee cases in which the 223 students are not
superior only one appears to be a major difference--m'netary--in which the
1oi students practically dsubled the improvement of the 223 students. Again
only in the growth category do 121 students appear as superior &lthough they
also continue to perform better than the 101 in the GNP determination'category.

. It has also been suggested hoth becaude of the limited number of questions
in certain content categories and of the possible overlap of concepts between
categories that the questions be aggregated into four categories. The categories

are liateg in Table A,II as well as the results first for percent correct
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TABLE A.I..

Percentage Improvement in TUCE by Content Categories

Category 101 121 . 223

Scarcity, functioning of economic systems, W17 | 30.0 7.1
base element of supply and demand '
Macroeconomic accounting 45.3 32.5 7.5
‘Determination of GNP (income expenditur 86.1 128.1 151.4
theory) : ‘
‘Money, banking, and monetary theory 126k b5 66.7
Government fiscal policies 38.4 34.9 79.0
Determinants of economic growth o | u5.8 |. 37.5
Policiesfor stabilization and growth 76.8 b5.9 | 65.5

on the TUCE posttest and percentage improvement, With reipect to percent
correct we find 223 superior in all four categories but with little variation
in these percentages between categories and coﬁruea. The lowest is 49§ correct
while the highest is 76%4. In terms of percentage improvement 223 is superior
in three of the four categories with more variation., The range here ia rroq
33% improvement to 105% improvement. These results are not particularly
different from those using seven content categories and thus because of the

L}

greater detail provided by the seven categories it is to be preferred,
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Table A, II.
Results Using Four Content Categories
Percent Correct on TUCE Posttest

Category 101 121 223

1. Scarcity, functioning of economics systems, . 7% 664 T6h
base elements of supply and demand ‘

2. Macroeconomic accounting and determination 6% 584, 7%
of GNP (income-expenditure theory)

3, Money, banking, and monetary policy and 63% 4o 0%

government fiscal policles

I, Determinants of economic growth and 5k4, 5% . 624
policies for stabilization and growth

Percent Improvement on TUCE

Category - 01 121 223

1. Scarcity, functioning of economic systems, 424, %
base elements of supply and demand

2. Macroeconomic accounting and determination 60% 664 105%
of GNP (income-expenditure theory)

3. Money, banking, and monetary policy and 814 ho% 724,
government, fiscal policies .

4, Determinants of economic growth and 5% 3% 57%

' ' policies for stabilization and growth
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Appendix B

Fufther Regression Analysis

One question which ﬁight arise with respect to the results presented
in Table VIII concerns the semsitivity of conclusions concerning the three
courses to alternative definitions of the dependent variable. Two alterna-
tive specifications of the dependent variable were tried--abaolute score
on the TUCE posttest and percent improvement (ratio of the difference
between post less pre to pre). In both instances the TUCE pretest was in-
cluded as an independent variable. The results indicate that no such gensitivity
exists~--the sign and significance of the dummy variables remains as reported in
Table VIII. As a point of interast, R%'s are maximized by using perceﬁt improve~
ment as the dependent variable and ;ncluding the TUCE pretest as an independent
variable-~typical increase on the order of .2 (an increase in explained
variation of 20%).

We also addressed the sex question which might be classified as a
human capital variable. The problem here was to control simultaneously
for sex and course. Thus five dummy variables were employed M223'(unle-
1n223=1), F223 (females in 223=1), M121 (males in 121e=1), F121 (females
in 121»1), and F101 (females in 10l=1l). The comparison group 1s males in
101. ‘The results of these regressions for the total TUCE and the three
objective categories are presented in Table B.I. Aéain the gap closing
vur;ion of ‘the dependent variable was employed. ‘

! Looking first at the 101 male versus female comparison we find no

significance difference on the overall TUCE and two of the three objective

categories. On recognition and understanding question 101 females are




- . | TABLE B:l.

Regression Results - Total TUCE
and the Three Objective Categories
Allowing for Sex

Dependent Variable Constant MIAT YBAT RHESC UR CES CEl5
B VAINR -0.,16818 0.0006! 0.0001¢ 0.0015C 0.01641 0.05519 0. 0019

Total FICE BEEA 0.218 0.C 05388  0.0538° -0,13722 0,00
.v... L J ¢ .- 0.-1\4 L J <o Q.'
t ratio _ 3.602*% 1.30& 1.390 0.961 2.303* 0.122

D value
Kecognition beta
ard
Understanding t+ ratio
3 VAL
Simple A
Appiication
< retio
? value
Complex veta
Applization o 7 . 008
- t ratio 1.518 0.895 1.483 1.652 1.870 .089

Indicstes significance at the .05 level.
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TABLE B.1.
~ (continued)

w - . " Regression Result ~ Total TUCE .
1 . - and the Three Objective Categories
- Allowing for Sex
? : ¥ Ratio ¥
_ o ToEn 25
| o :
| o
v .
W
5 0.1%18 2,.69501 225
(20 T 0.h5078  13.3846 205
i c,o U - \J o.&...\. .W Je 00 lo F o.
! ouu'm 'QAﬂ °.H.° 30 U .H.u 1Q |° Y, ngw ’.9@ Nmm
P (590 0. TC 3. 6 1
L 2 hlew 0.886 1.815 2.156%
|
3
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a;gnificantly below their 101 male counterparts. Both 121 males and females
are significantly below 101 malea on the overall TUCE. ¥For the 121 males
this i3 also true on two of the three ijective categories while only

true in one category for the 121 females. We find no significant difference
between 223 females and‘101 males while 223 males are significantly better
than the 101 males in two of the four regressions. In summary then there

is some slight evidence of a sex factor in 101 and 121-~to the advantage

of males in 10l and to the advantage,of‘femalea in 121--and stronger evi-
dence in 223--to the advantage of males.

As a final comment on the'regreaaion analysis there is the question of
multicollinearity between variables. The correlation coefficients ar; re-
produced in Table B.2. for the regressions presented in Table VI, Other
than the expected high correlation seﬁween the two dummy variables, the
remaining correlation coefficients do not suggest any high degree of
mullicollinearity. The variables exhibiting the highest collinearity‘are
three of the efficiency variabléa but even here the highest correlation

coefficient is only about .S5.




TANE B».2.

Correlstion Cosfficients for Indepsnient Varisbles

MBAT - VBAT REBC m cE9_ (- <1} e o p2e3 DI
— 1.00000 O0.2081 0.32598  -0.18389 -0.07000 -0.0313% -0.01%k -0.05%20 O0.11311 -0.13A5 L
USAT o.k2081  1.00000 0.27025 -0.12329 -0.1235 -0.07A32 0.00037 0.00080 0.18597 -0.2M3 .
 mmo . 032 027025 10000 0.02%8 o.0um7 0.5 0.08% 00026 o052 0B
P mR - -0.18399  -0.12329 ~0.0238 _ 1.00000 0.12558 ©.1183% 0.1318 -0.00056 -0.31572 0.1%20 .
- 5000 0.15P5 0.01337  0.12558 1.00000 0.2732% 0.3 20.30002 -0.19027 -0.12240
15 A -0.0313%% +0.07%32 0.10091 0.11836 0.27324 1.00000 09652 -0.07668 -0.03833 ~0.002h
=16 -0.013% 0.00037 <-0.01836 0.131hs O0.86632 0.h9632 . 1.00000 -0.1006% "0.15688  0.20220
= o.0552¢  0.01080 -0.0Mm26  -0.00096 -0.10062 -0.07668 -0.10M6s  1.00000 0.005A8 0.11799
DU223 0.11311 0.18997 0.1152 -0.31572 -0.19027 -0.03833 -0.15688 0.005%8 1.00000 <-0.758%19
pU121 -0.13645 "0.20132 -0.17058 0.15120 0.122h0 -0.082% 0.10220 -0.11709 -0.7589 ~.8__8.

1ANIIvAY AOD 1838




