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liberal education. The important gquestion is howv such curciculus
reforms, wvhich increase student choice as opposed to university
choice of courses, affect the product of higher education. In
particular, does the removal of gemeral education course requiresents
affect the student retention rate, grade-point average, or choice of
major? In 1969, a randomly selected group of U85 entering studeats
vere given the option to not take the usual set of regquired general
education courses. A control group of 485 students were not given
this option. Four years later, the data were collected on these
students. The findings generally support 2 move towards more student
choice. The results of the study indicate that students in the
experimental group had a higher retention rate and received more
university resources, measured in dollars, than did students in the
control group. Section 2 presents the hypotheses of interest, section
3 describes the data set, section 4 presents a discussion of the
statistical tests of the hypotheses, and section 5 contains
conclusions and recommendations. hppendices include the model of
student learning and resource choice, statistical data, and the
survey guestionnaire. (Author/PG)
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I. INTRODUCTION

In the past decade, many colleges and universities have reduced
or eliminated the number of required gemeral education courses, which
had the original purpose of assuring a 'well-rounded,' liberal education.
Wwhile the main reason for reducing student course requirements has prob-~
ably been student pressure, these actions have benefitted the university
by making study programs more attractive to prospective students. If an
enrollment 'crunch' hits in the 1980's, one can expect coileges and uni-
versities to undertake more such curriculum reforms in order to attract
new students.

The important question, of course, is how such curricdlum re-
forms, which increase student choice as opposed to university choice
of courses, affect the end-product of higher education. In particular,
does the removal of gemeral education course requirements affect the
student retention rate, grade pcint average, or choice of major?

We attempt to answer these questions by analyzing the results of
an experiment conducted on the Santa Barbara campus of the University
of California. In autumn 1969, a randomly selected group of 485 enter-~
fng students were given the option to not take the usual set of required
general education 'breadth' courses. A control group of 485 studenis
was not given this option. Four years later, in late 1973, we collected
data on these students in order to answer the questions posed above.

Our findings would generally support a move towards more student

choice, although the evidence is, in some cases, marginal. A caveat



is «lso in order: we have no objective measure of the degree to which
general education requirements do or do not contribute to a broad, lib-
eral education, their original purpose. Nonetheless, even if such a
measure existed, the value of such education for the majority of students
1s not clear. The criteria for assessing the success c¢f the experiment
employed here, while also subjer. to criticism on grounds of relevancy,
are well-defined objective measures, such as retention, grade point aver-
age, etc. /

The results of the study indicate that s .dents in the experi-
mental group had a higher retention rate and reccived more university
resources, measured in dollars, than did students ia the control group.
However, there were no differences in grade point averages between the
two groups, nor did the distributions of students across majors vary.
There is also some evidence that achievement differences between students
from low and high income families were smaller for the experimental than
the control group.

A major portion of our study consisted of the development of an
estimation of a model of student learming and resource choice; the find-
ings of this investigation are reported in a separate paper attached to
this report as Appendix A. This model yielded interesting results; for
example, we found a strong and statistically significant relationship be-
tween the amount of wniversity resources received by students and their
achievement as measured by grade point average (GPA) adjusted for grading

differences between departments.



These general findings and the evidence supporting them are dis-
cussed in greater detail in the pages which follow. Section 11 presents
the hypotheses of interest, and in Section III the data set is described.
Section IV contains a discussion of the statistical tests of the postula-
ted hypotheses, and Section V gives our conclusions and policy recommen-

dations.

II. DATA

The project utilized data gathered on a group of students as part
of the general education experiment of the Santa Barbara campus of the
University of California (UCSB). The following is a statement of the
UCSB Senate Committee's description of the general education experiment:

In January 1969 a special committee assigned to develop
a way to implement the foregoing proposal reported the results
of its planning to the Academic Senate. The Senate approved
the committee's recommendations and directed the administra-
tion to put the program into effect on an experimental basis
in the fall of 1969. In response to this directive, adminis-
trative perscnnel in the College of Letters and Science in the
summer of 1969 made a random selection of about 20% (485) of
the netering freshman class for fall 1969 to serve as the ex-
perimental subjects. Another 485 students were selected at
random to serve as a control group required to continue in
the existing general education program.

Those students chosen for the experimental group were
informed that they were freed of the usual general education
requirements except for such University-wide obligations as
Subject A and American Institutions. At the time that they
were told of this opportunity to select their own pattern of

general education courses, students were warned '"gently" about



how their decisions might affect their meeting graduate school
requiremente should they choose to pursue graduate study after
completing their bachelor degree work.

The raw dats records for both sroups of students were retrieved
from the 3sneral computer files of the University. Information on courses
taken, grades received in courses, majors chosen, and changes in majors
were obtained from this source. Socio-economic data, high school records,
and entering SAT scores on the verbal and mathematics tests were obtained
from non-computerized files based on admission applications and financial
aids records.

The financial resources received by students were computed by
combining individual student information on courses taken with informa-
tion on the coats per atudent of providing particular courses. The lat-
ter set of data was obtained from a number of different university finan-
cial records. The method for computing costs per student is outlined in
detail in Appendix A.

All information was not available on all studemts. Hence, the
sample size varies depending i the variables required for the amnalysis.
This information is summarized in Table I, which shows that while, ini-
tially, there were 970 students in the experimental and control groups,
by autumn 197? only 502 had graduated or were within three quarters of
graduation. Of these 502, we were able to obtainm conplete information
on only 294. This latter subset provides the basis for a majority of

our analysis.

———— -




TABLE 1

Sample Sizes

Control Experimental Total
Original Sample 485 485 970
Graduated or Within | 230 272 502
3 Quarters of
Graduation
Complete Informa- 126 168 294
1 tion Available

III. HYPOTHESES

ramily Background

The experimental and control groups should be identical in terms
of their abilities and family backgrounds if differences in academic per-
formance are to be attributed only to differences in experimental status.
Therefore, we test several null hypotheses concerning the means and dis-
tributions of income, SAT, GPA, and sex between the twe groups. The def-
initions of all varisbles are given in Teble II. The results of these
tests are presented in Table III. A glance at the Table (a, b, f) shows
that in all cases, the hypothesis that the experimental and control groups
are identical cannot be rejected at the .10 level of significance. Hence,
the two groups are identical in terms of their entering chacacteristics
and we can analyze performance measuces by direct comparisons of the two

groups.



TABLE 11

Definfitions of Variable Categories

GPA Clagsifications

1 0.00 - 1.99 4  2.50 - 2.74
2 2.00 - 2.24 5 2,75 - 3.49
3 2.25 - 2.49 € 3.50 - 4.50

Major Classifications

1 Natural Sciences (NSA) 5 Natural Sciences Related
2 Social Sciences (SSA) 6 Social Science Related

3 Arts 7 Miscellaneous

4 Humanities

Graduation Status

1 Graduate on time (four years from date of entry)
2 Graduate no more than three quarters late

3 Graduate more than three quarters late

Parental Income
1 $0 - §9,999
2 $9,999 -~ $15,000
3 §15,000 and up

SATC = SAT, Verbal + SAT, Math
1 0 - 798 4 1199 - 1398
2 799 - 998 5 1399 - 1600

3 999 - 1198

SAT, Verbal or SAT, Math
1 0 -~ 399 & 600 - 699
2 400 - 499 5 700 - 300
3 500 -~ 599




TABLE III
Means and Distributions of Variables for Control and Experimental Groups
Test Statistic for Null

Control Experimental Hypothesis that Means or
Distributions are Identical

Sex (a)
Male 134 (49%) 119 (52%) 261y = .21
Female 138 (51%) 111 (48%) X .
GPA (b)
Mean and Standard 2.57 2.72 t = 1.53
Deviation (1.16) (1.08) *
Distribution
1 0 (02 0 (0%)
2 4 (2%) 6 (3%)
3 11 (5%) 11 (6%) 2.,y o
4 39 (16%) 38 (19%) X (4) = 2.51
5 142 (60%) 112 (57%)
6 42 (18%) 28 (14%)
Graduation Status (c)
1 201 (74%) 171 (74%) 2
2 45 (17%) 43 (19%) x(2) = 1.34
3 26 (10%) 16 ( 7%)
Major (d)
1 38 (14%) 3% (15%)
2 115 (42%) 98 (43%)
3 20 ( 7%) 20 ( 9%) )
A 49 (18%) 30 (13%) X (6) = 3.12
5 8 ( 3%) 10 ( 4%)
6 7 ( 3%) 7 ( 3%)
7 35 (13%) 31 (13%)
Income (e)
Mean $16,112 $16,908 £ = .41
(7,763) (7,209)
pPistribution
1 9 ( 4%) 13 ( 7%) >
2 110 (46%) 91 (48%) x“(2) = 2.92
3 121 (50%) 84 (45%)
- - ——
SAT, Verbal (f) 553.16 558. 30 ca .72
" (80.91) (79.45) .
SAT, Math  (8) 569.14 577.85 -
L (83.70) (81.08) t=1.09




Retention Rate

The required general education courses often serve a 'weeding
out' function among freshmen and sophomores. Since the experimental
group can choose to avoid such courses, we might expect a higher reten-
tion rate among that group. Table III presents the results (c) of a
test ot the null hvpothesis that the distributions of experimental and
control groups over three graduation status categories are identical;
the hypothesis cannot be rejected at the .10 level of significance.

The hypothesis may be tested in greater detail employing the
data of Table IV. Using this data, the null hypothesis that there are
identical propertions 2f students in the experimental and control groups
for categories 1 and 2 combined is rejected at the .05 level (x = 1.99).
Thus, we accept the alternative hypothesis that the proportion of stu-
dents making 'normal progress’' towards graduation, by which we mean stu-
dents have graduated or are within three quarters of graduation, is higher
in the experimental than in the control group. Furthermore, the source
of this divergence appears to lie with the differing retention rates of
males and females. We observe that 45% of males in the control group
and 52% of males in the experimental group made ‘normal prngress,' but
this difference between the groups is not statistically significant
(t = 1.13). However, 57% of the frmales in the control group and 67%
of the females in the experimental group made 'normal progress,' a dif-
ference which is statistically significant at the .10 level (t = 1.66).

Tnerefore, in terms of the retention rate criteria, females appear to



TABLE 1V
Cross~Tabulation of Graduation Status by Experimental/Control Status

and by Sex*
Combined
(1) (2) (3) Combined Categories
Graduate With- Drop or Longer Categories Total
Group Graduated in 3 Quarters Than 3 Quarters (1) + (2) (1)+(2)+(3)
'h__ Se e
Tota 372 130 416 502 918
Male 179 74 264 253 517
Female 193 56 152 249 401
Male/Female
Ratio 9275 1.3214 1.7368 1.0161 1.289
Retention
Rate Total .4052 1416 4532 .5468 1.0000
Male . 3462 1431 . 5106 4893 1.000
Female L4813 .1397 .3791 .6210 1.000
— . ~
Control i71 59 227 230 457
Male 86 33 143 119 262
Female 85 26 84 111 195
Male/Female
Ratio 1.0118 1.2692 1.7024 1.0721 1.3436'
Retention
Rate Total .3742 1291 L4967 .50133 1.000
Male .3282 . 1260 . 5458 L4562 1.000
Female 4359 .1333 .4308 .5692 1.00
CEE 201 71 189 272 461
Male 93 41 121 134 255 .
Female 108 30 68 138 206
Male/Female
Ratio .8611 1.3667 1.7794 .9710 1.2379
Retention ‘
Rate Total .4360 1540 4100 .5900 1.000
Male . 3647 .1608 L4745 .5255 1.000
Female .5243 .1456 .3301 .6699 1.000

w: employed a nonparametric test statistic (t) for the tests of dif’erences

in proportions reported in the narrative.
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benefit more than males by choosing their own coursas.

Grade Point Average

If students are free to choose their own courses, they can both
choose courses of interest to them as well as avoid courses which are
reputed to fail high proportions of students or are in areas outside
their compete-~:.:. Free course choice should also enable the experiment-
al group to avoid those traditionally required courses which take advan-
tages of a captive audience by offering large lectures and instead en-
roll in courses which entail a higher per student allocation of univer-
alty resources. Each of these factors could be expected to lead to
higher grade point averages for the experimental than the control group.
Table III shows that the mean GPA is 2.57 for the control group and 2.72
for the experimental group.

The simple null hypothesis that thc mean GPA is identical for
the two groups is rejected at the .10 level of significance; the alter-
native hypothesis that the experimental group has a higher mean GPA is
accepted. However, we find no statistically significant differences in
the distribution of students across GPA categories defined for each group
(Table II1).

Another test of the hypothesis is provided in Table V where GFA
is regressed on income, SAT, sex, major, and expzrimental status dummy
variables. (The variable control takes the value 1.0 if the observation

{s a student in the control group and takes the value 0.0 if the obser-

vation is a student in the experimental group.) The coefficient on this



TABLE V

Regression of Adjusted GPA by Family Income, Combined Verbal and Math
SAT Scores, Sex, Major, and Experimental Statust
(Standard Errors in Parenthesis)

Full Sample Control Experimental
Rk Rk i *k
Constant 1.96 1.53 2.16
(.19) (.36) (.24)
Income 2 -.015 .028 -.092
(.083) (.11) (.134)
Rk
(.080) (.102) (.132)
SATC 2 .288™" .603"" .162
(.174) (. 340) (.204)
*ek "k %
SATC 3 412 .656 . 343
(.169) (.336) (.197)
ok *k k&
SATC & 428 611 400
(.170) (.337) (.198)
%k *k *
SATC 5 .602 .904 488
(.205) (.374) (.259)
SEX .024 .089" ~.020
(.042) (.061) (.057)
NSA -.101* -.122 -.094
(.064) (.100) (.085)
ok Rk
SSA -.153 -.085 -.212
(.054) (.088) (.071)
Control -.049
(.039)
p? .112 .141 .143
R Rk R
F 3.56 2.11 2.93
S.E. .333 . 330 «332
N 294 126 168 H

*

Significant at the .10 level, one-tail test
¥

Significant at the .05 level, one-tail test

¥ Since all independent variables are duamy variables, defined on the
basis of the definitions in Table II, the F-value is identical to that

o found by a six-way analysis of vari
EMC 7 y riance procedure.
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dummy variable 'control' representing experimental status is of the ex-

pected negative sign but statistically insignigicant.

GPA Differences Between Income Groups

Students from low-income homes may be relatively worse off than
students from high-income homes in terms of preparation for material cov-
ered in general education courses. In particular, those classes empha-
sizing middle-class cultural values may put the low-income student at a
relative disadvantage. Low-income students in the experimental group can
avoid taking those general educationai courses in which they have little
interest or are at a disadvantage. Hence, the difference in GPA between
low-income and high-income students 1is likely tc be larger for the con-
trol than for the experimental sample.

The regression results reported in Table V enable us to test the
null hypothesis that low-income and high-income students perform equally
well in terms of GPA. Looking at the coefficient for Income 3, which rep-
resents the difference between the effect of high and low income on ad-
justed GPA, we see that the null hypothesis is rejected at the .05 level
for the control group. However, for the experimental group, the null
hypothesis is accepted. In other words, elimination of general education
requirements also helps to reduce achievement differences between income
groups by not forcing low-income students to take general education courses
where they appear to face a particular disadvantage. It 1s also in-

teresting to note that whereas there are sex differences in the control



group, there are none in the experimental group according to the regres-

sion.

Choice of Major

If exposure to new course material affects student choice of ma-
Jjor, we might expect to otserve a different distribution of students
across majors for the control than the experimental group. In particu-
lar, we might expect to observe higher proportions of control students
choosing those kinds of majors to which they are forcibly exposed in the
general education courses.

Table III provides the necessary information for a test of the
null hypothesis that the distribution across majors is identical for
control and experimental groups. The xz(é) of 2.51 indicates that we
cannot reject this hypothesis. Nevertheless, there may exist differences
between the control and experimental groups for the income distribution
by major.

One might expect to find that the income distribution of students
majoring in a particular discipline vary between the experimental and
control samples if in the absence of general education requirements some
income groups would not be exposed to a particular kind of course mate-
rial. For example, some low-income students may have very 1iceile expo-
sure to some kinds c¢f humanities or social sciences courses in secondary
aschool, especially if the secondary school was located in an area of low
property wealth and, hence, provided rclatively few special, or non-basic

courses.
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Table VI offers the results of a test of the null hypothesis
that the income distribution of students majoring in the natural sciences
varies between experimental and control group. The null hypothesis can-
not be rejected; simple observation of the column percent figures reveals
the distribution to be almost identical for the two groups.

Table VII presents information on the same null hypothesis for
students majoring in the social sciences. Here, the hypothesis is re-
jected at the 10X level of significance, and we accept the alternative
hypothesis that the income distributions do differ. Observation of the
column percent figures reveals that the principal way in which the dis-
tribution varies is that one finds lower proportions of low income (5.0%
ve. 13.2%) and higher proportions of high income students (50.5% vs.
38.2%) in the experimental group as compared with the control group.

We again test the null hypothesis of identical income distribu-
tions, but this time for students majoring in the humanities. The fi~
gures shown in Table VIII confirm that the hypothesis is again rejected
but only at the 15% level of significance. Observation of the column per-
cent figures reveals a somewhat different picture than was true for the
social sciences. The porportion of low-income siudents in the experimen-
tal group (3.2%) is lower than for the control group (4.8%), but the pro-
portion of high-income students is also lower in the experimental (44.4%)
than the control group (47.6%).

These tests offer some weak evidence that the distributions of
students by paiental income do vary between experimental and control

groups for majors in the social sciences and arts and humanities.



TABLE VI

Cross-Tabulation of Natural Science Majors by Experimental/Control
Status and Parental Income Category

{7 Count
Row Pct
Col Pet Experimental Control Row
Income Tot Pct 0.0 1.0 Total
Low 1.00 1l 1l 2
50.0 50.0 2.9
2.7 3.2
1.5 1.5
Medium 2.00 19 16 35
54.3 45.7 51.5
51.4 51.6
27.9 23.5
High 3.00 17 14 31
54.8 45.2 45.6
45,9 45.2
25.0 20.6
Column 37 31 68
Total S4.4 45.6 100
—
2
X (2) = .018 s = .99




TABLE VII

Cross-Tabulation of Social Science Majors by Experimental/Control

Status and Parental Income Category

Count
ggz gg: Experimental Control Row
Income Tot Pct 0.0 1.0 Total
Low 1.00 5 10 15
33.3 66.7 8.5
5.0 13.2
2.8 5.6
Med{ium 2.00 45 37 82
54.9 45.1 46.3
44.6 48.7
25.4 20.9
High 3.00 51 29 80
63.8 36.3 45.2
50.5 38.2
28.8 16.4
Column 101 76 177
Total 57.1 42.9 100
2
x (2) = 5.067 s = .079




Cross-Tabulation of Arts and Humanities Majors by Experimental/Control

Status and Parental Income Category

TABLE VIII

Count
Row Pct
Col Pct Experimental Control Row
Income Tot Pct 0.0 1.0 Total
Low 1.00 2 2 4
50.0 5C.0 3.8
3.2 4,8
109 1.9
Medium 2.00 33 20 53
62.3 37.7 50.5
52.4 47.6
31.4 19.0
High 3.00 28 20 48
58.3 41,7 45,7
44,4 47.6
26.7 19.0
Co lumn 63 42 105
Total 60.0 40,0 100.0
.
2(2) = .335 s = .846
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Furthermore, one observes lower proportions of low-income students in
these majors for the experimental than the control group. This finding
is consistent with our speculation that in the absence of general edu-
cation requirements, low-income students may not be exposed to particu-
lar kinds of course material in the social sciences and arts and human-
ities, or the exposure may come too late in the college course of study

to have much effect on major choice.

University Resources Received

We postulated a model, derived from economic theory, that stu-
dents simultaneously determine their level of achievement, as measured
by an adjusted grade point average, and the amount of university resour-
ces which they receive. The full results of estimating that model are
given in Appendix A, where the variables ir. the model are defined and
discusased in some detail (pp. 8-9). For example, the measure of output--
adjusted GPA--is developed on pages 12-13, and the calcualtion of the
resource meagsure is contained in pages 1l4-16.

In the body of this report, we only highlight some results which
focus only on differences in leaming or resources received between the
experimental and control groups,and which are not reported in Appendix A.

In Table IX, we illustrate the regression of total dollar value
of university resources [LR] received by a student on his adjusted GPA
(Lql, his entering SAT score [LSAT], a dummy variable indicating whether

the student engaged in extracurricular activities [LACT = 1] or not

18



TABLE IX

kstimates of the Resources Equation for the Full Sample, Controlling for
Experimental Status
(Standard Errors in Parenthesis)

oLs[1) oLs(2] TSLS
t 33 [ 3 3 e
Constant 3.52 3.77 17.56
(1.02) (1. 35) (7.10)
. 3.3 [ 33 33
Lq . 356 .363 8.86
(.169) (.171) (3.58)
DUMq -.062 -.072 -9.23"
(.248) (.250) (6.53)
LSAT .0267 -.0091 -2.94"
(.150) (.197) (1.38)
DUMSAT .0V06 .0844 3,36
(.029) (.299) (2.02)
i Rk
LACT -.137 -.137 .251
(.042) (.032) (.209)
LYP "s0031 -.0044 -.154
(.053) (.053) (.225)
Control -.580 -16.06*
(2.06) (9.91)
i
RS .09 .09 -
S.E. .311 .312 .975
N

%*

Significance at the .10 level, one-tail test

*
Significance at the .05 level, one-tail te:t

We follow common practice and use standard t-tests for the consistent
TSLS estimates, even though the precise sampling distributions are un-

known.
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{LACT @ 0], estimated femily income [LYp}, and a dummy variable [Control]
indicating whether the student was in the control group [1] or in the
experimental [0]. We have also included two variables to allow the slope
coefficients on GPA and SAT to differ between the control and experimen-
tal groups. Those variables take the form, DUMq = Control * Lq, and
DUMSAT = Control x LSAT.

In Table 1X, we have reported three equations. OLS[1l] is esti-
mated using ordinary least squares and omitting the Control dummy. OLS([2]
is estimated using ordinary least squares and including the Control dum-
my. TSLS 1s estimated using two stage least squares, which takes account
of the fact that both SPA and university resources are endogenous vari-
ables (see Appendix A).

Since students in the control group are constrained to taking
general education courses, they have less choice about the amcunt of uni-
versity resources which they receive. They may prefer to take a small
seminar but may be constrained to enroll in a large lecture. The ex-
perimeuntal group does not face the same constraint; hence, we might ex-
pect them to choose courses which give them a larger total quantity of
university resources. The results indicate this is in fact the case.

The coefficient on Control is negative and statistically significant in

the TSLS equation, indicating, ceteris paribus, that students in the

control group receive fewer university resources.



Effectiveness of University Resources

Table X illustrates the results of estimating the other equation
in the model of student learning. Here, the model is in the form of an
educational production function, hypothesizing that leaming [Lq] is a
function of university resources received {LR}, entering SAT scores
ILSAT], and dummy variables measuring sex [LX = 1 if the student is fe-
male}, major in school [NSA for natural science majors; SSA for social
science majors), and whether or not the student is in the experimental
or the control group [Control]. Again, we have formed a new resource
variable to test whether or not changes in university resources are
equally effective for the two groups: DUMR = Control * LR.

Given the model (again, see Appendix A), the equation which pro-
vides the most reliable results is the TSLS equation. The estimated co-
efficients indicate that we cannot reject th: null hypothesis that re-
sources are equally effective for the two groups. Also, we cannot re-
ject the null hypothesis that entering SAT scores have the same size ef-
fects for both groups. The results are -.18o interesting in that they
indicate a statistically significant rvﬁattonship between resources re-
ceived and student learmning: the cr: ‘ficient on LR for the experimen-
tal group, a production elasticit' . is .44. In other words, increasing
the resources received by 10% s!-.ld be reflected in an increase in ad-
justed GPA of 4.4%Z. As noted ‘- the review of the literature included
in Appendix A, this finding !: contrary to the resuits found by most

researchers.

-
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TABLE X

Estimates of the Student Learning Equation for the Full Sample, Controlling
for Experimental Status

oL5[1] oLs[2) TISLS
[ 23 Rk 113
Constant -1.51 -1,98 -3.36
(.51) (.64) (1.08)
* % %
LR .055 .056 .439
(.036) (.036) (.244)
DUMR .037 ,026 .241
(.057) (.057) (.4647)
(.33 [ 3.3 R
LSAT .30 .07 33
(.07) (.09) (.12)
DUMSAT -. 022 .18 -3
(.031) (.14) (.25)
LX ,020 .021 XS
(.018) C.018) (.021)
NSA -.026 -.027 130"
(.030) (.00) (.081)
| 3 L 13
SSA -.031 -.035 .166
(.027) (.027) (.098)
Control 1.16
(.97)
9
R 11 .12 -
S.E. L1645 1l 193
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IV. CONCLUSION

The results of the Santa Barbara experiment suggest that reduc-
tion of general education requirements has not had a deleterious effect
on student learning. On the contrary, while there are nc statistically signifi-
cant differences in grade point averages between the experimental and control
groups, there is a higher retention rate for the experimental group.
Furthermore, students in the experimental group choose courses where
they obtain more university resources than do students in the control
group, and the probable cause for the difference is the university-im-
posed constraint on student choice of courses for the control group.

General education requirements appear to affect students of
low and high income groups differeatly. While there are achievement
differences between income groups for the contro! sample, there are
not statistically significant differences for the experimental sample.
Also, we noted that low~r proportions of low-income students choose ma-
jors in the social sciences and arts and humanities in the absence of
required general education courses. We also tested hypotheses about the
differences in the distribution of students: by sex, income or SAT cate-
gories within the experimental and control groups. The distributions
of these variables only differed within groups on the basis of sex. The.
computational tables are given in Appendix B.

The results of this study suggest the beneficial effects of
allowing students to choose their own courses outweight the adverse

el fucis of such a curriculum reform. Students strongly concur with this



24

conclusion. A questionnaire was distributed to students in the control
and experimental groups four years after the experiment had begun (spring
1973). When asked what kind of general education program they prefer,
61% of the experimental and 39X of the control group wanted no program
or a program of recommended courses oniy. Another 45% of the control

and 24% of the experimental group opted for a program with fewer require-
ments. The full results of this questionnaire are reported in Appendix

c.
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INTRODUCTION

In recent vears universities have come under attack from students for
offering impersonal educaticnal services and for limiting choice with respect
to rourses taken. The target of t:e latter complaint is the set of required
reneral education or breadth courses. By requesting personalized instruction,
students are in effect demanding more university resources, which primarily
means more hours of faculty-student contact and smaller class sizes. As such,
university resources should be correlated with the work effort of the student.
A small seminar generally requires a greater student work effort than does
A large lecture.

Assuming students are utility maximizers with respect to leisure, con-
sumption, and expected future income, their actions imply an assumption that
more school resources and accompanying greater student time input are reflected
in higher levels of those kinds of outputs which determine future money and
non-monev income. One possible proxy for future morey and non-money income
is student cognitive achievement, as measured by prade pcint averages or
achievement on standardized examinations.

An experiment carried out on one of the Universitv of California camp-
uses 1llows us to test some of these implicit assumptions of students. In
the autumn of 19A0, a randomly selected group of 485 entering students were
niven the option to not take the usual set of required seneral education breadth
courses. A control group of 485 students was not given this option.

The continuing students in each group were followed until graduation in
snring 1973. The resulting data contains information on entering level of
cducational attainment and aptitude [SAT scores], the courses taken while in
callege, the grades received in each course, the grade ponint average for all
courses taken, and, in a few cases, scores on the Graduate Record Cxamination.
Also various other information concerning nonacademic activities and parental
income are available for the sample. By cousulting university records and
buigets, we derive information on the university resources received in each
course as well as a measure of total university resources rcceived by each
student over the four-year period.

Employing this set of data on the two 1949 cohorts, we test the hypo-

thesis that university resources are a determinant of student cognitive achieve-



ment, and, hence, future economic welfare by estimating a production function
for higher education. Furthermore, since some students were more constrained
than others in the choice of courses and thus resources received, we can test
the hypothesis that greater choice in courses, by being in the experimental
cohort, is reflected in higher educational attainment.

In the following pages we provide a brief review of the literature on
university productivity, present a theoretical model of individual maximizing
behaviour, discuss the derivation of our input and obtput measures, estimate
the strructural equations of that model, and, lastly, discuss the implications

of our findings.
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Research or production in higher education bepan with an attempt to
explain why most scientists with Ph.D.'s have historically received their
baccalaureate degrees from a relatively small number of institutions.l For
¢xample, a study by Knapp and Greenbaum [1953] concluded that the most produc-
tive colleges, using the number of baccalaureates obtaining Ph.Nn.'s as the
measure of institutional output, were those which were the most expensive
to attend. However, since the study did notr control for level of educational
attainment of students upon entering college, this finding does not imply a
c.ausal relationship between university resources received and output so mea-
sured,

A -..re recent study by Astin [1968] attempted to determine the "edu-
cational value-added" bv institutions to their students. The measure of in-
stitutional output was average Graduate Record Examination [GRE] field test
score, controlling for the level of educational attainmeat of students upon
entering college as measured by scores on the National Merit Scholarship
Oualifying Test. Astin discovered that resource characteristics of colleges
and universities explained only a minute propcrtion of total variance in
achiovement between institutions. However, the statistical technique employed
in that study was step-wise rearession, always entering measures of student
characteristics in the regression first. Furthermore, as shown by his data,
measures of school resources and student characteristics are highly correlated.
As a result of his procedures, any variance in achievement which could be ex-
plained either by variation in school resmurces or variation in student charac-
teristics was automatically attributed to the student characteristics alone.
Thi« procedure imports a downward bias to the estimated productivities of
school resources. In addition Astin's, as well as research by others in the
field, suffers from incomplete model specification. Most studies have failed
to allow for the effects of student choice on the estimated elasticities of
cducational attainment with respect to university inputs. In particular, a
crogs-university study of the type conducted by Astin must account for the
demand by students for the particular type of service flows offered bv each

wniversity. If student choice of university is related to measured student
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characteriastics ( and we suspect it is), then the effects of university re-
sources will be obscured in a simple regression framework which does not ac-
count for this choice process. 1In fact, in a world of perfect adjustment,
students with time for shopping will ensure that uriversitv service flows
have equai productivity at the margin. Thus, Astin's study offers support
that universities operate in a well-functioning market.

Other research has been done at a more disaggregated level. For ex-
ample, Razin and Campbell [1972] attempted to determine whether resources
wore efficiently allocated between academic departments at the University of
Minnesota. The measure of output used was the expected value of the future
income stream for a student majcring in a particular discipline.2 As there
was no control for the expected value of the income stream for high school
graduates upon entering college, an implicit assumption of the study is that
the figure is identical for students entering all disciplines. After esti-
mat ing a departmental cost function, Razin and Campbell compared differences
between departments in the present values of future income and the marginal
costs of educating students. They concluded that resources are seriously
misallocated in the University of Minnesota.

Another study at the departmental level focuscd on zraduate education
onlv, BRreneman [1970] attempted to explained departmental differences in
the proportion of graduate students obtaining Ph.D.'s at the University of
California. He found no statistically significant relationship between fac-
uiiv-student ratios and that proportion, but the relationship between num-
ber of students receiving financial assistance and his measure of output was
highlv significant and {mportant. I[f students do nnt face the constraint of
having to work while attending school, then financial assistance may be a
proxv for student input to the production process because the absence of a
work constraint enables them to spend more time in study.

l.astly, a study by Perl [1970] regressed two measures of higher edu-
¢t lon output--proportion of entrants graduating from college and proportion
a1 haccalaureates going on to attend graduate school--on measures of student
cducational attainment upon entering college, financial characteristics of
students, and university inputs. His findings accord with Breneman's in that
he found a strong negative relationship between hours worked per week by stu-

dents and the output measures. Furthermore, he found statistically signifi-
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cant relationships hetween per student expenditures on instructicnal activi-
tivs and the second output measure but not the first.

In summary, the literature on the impacts of college resources on
Lhigher education output measures {is inconclusive.3 In part, this can be
attributed to faulty model specification and a consequent downward bias
in the estimates of the importance of college inputs. We hope to make a con=
tributfon by undertaking a study of the production process in higher educat-
ion with emphasis on the students choice of educational service flows. Spec-
itically, we investigate how the menu of courses, and the resources associated
with that menu, taken by students during their enrollment at a particular edu-

cational institution affect their cognitive a~hievement upon graduation.
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A MODEL OF EDUCATIONAL ATTAINMENT

The model developed here assumes that individual Students seek
to maximize the value of their educational attainment net of cosrs.
'ducational attainment q 1s captured in a single dimensional measure
hased on adjusted grade point averages while costs are presumed to re-
flect a leisure-work trade-off reflected in 'purchased' umiversity ser-
vices

University behavior, by the administration, departments and in-
dividual faculty, is not considered explicitly in the formulation of
this model. That is, we assume that students operate generally in a
world which offers them a fixed menu of courses, each of which provides
varying amounts of resources. Furthei, we argue below that the students’
costs, in terms of altermatives foregone, are directly related to the
service flows chosen from this fixed menu.

A more complete mode! cculd be developel 'y assuming that the ad-
ministration seeks to maximize the educational attainment per student
within a fixed budget given current enrollments which determine its over-
all budget. Abstracting from recruitment, maintenance and other nonaca-
demic tunctions, the administration allocates its funds among departments
on the basis of quality (in large part historically determined at any
point in time and generally slow to change) and number of students enroll-
ed in the departments course offerings.

Although departments react to student demands in their competition
for enrollments (and thus larger budpg.-ts) by offering new courses and
rechianneling instructor hours into popular courses, there are substan-
tfal lags in the process. First, the administration generally will not
increase full time equivalents (F.T.E.) immediately. Three reasons ac-
count for this: (1) F.T.E.'s are calculated in terms of discrete blocks
of student hours. Thus, if a department has a 20:1 faculty/student ratio,
and each faculty member is required to teach 5 courses per year, then each
F.T.E. requires an increase of 100 students or about 29% of a department
with 500 majors (this percentage will he somewhat lower for departments

with large numbers of so-called service courses); (2) The administration
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must view the increase as a permanent one which often may mean a time lag
of a year or two at the higher enrollment levels; (3) The existence of
university-wide restrictions on student course programs (e.g. general edu-
viational requirements) restrict the range of effective student demand.
Short cf overriding student pressure in the aggregate, it is diificult to
affect quick changes in this component of the course structure. In fact,
weneral education requirements may he viewed as a way by which politically
strong departments have been able to put a floor unuer their enrollments.

Thus, for purposes of this study, we assume reasonably slow ad-
justment times and focus our attention on a model of student choice in a
tixed environment. In addition to the reascns for adjustment lags discuss-
¢d above, we also note that even where adjustments are reasonably quick,
they tend to affect a very small percentage cf “he courses offered (due
in part to fixed faculty resources in the short ruﬁ) and tor most students
offer little in the way of new alternatives or have small affects on their
total service flows.

For the individual student, educational attainment q 1{s reflect-
ed in an increase in his stock of human capital. Despite the multitude of
problems associated with accurate grading, to the student, grading offers
bhoth a measuring rod of his own achievements and an information source which
he can utilize to "advertise" himself. That is, grades provide employers
‘nd graduate schools with a method for evaluating an individual's human cap-
ftal. Knowing this, the student has a positive motivation to achieve a
nigh G.P.A.

Just as purely statistical corparisons of prades across institut-
tons suffer from differences in grading standards and the mix of educational
services received, so do comparisons across departments within a particular
institution. For this reason, the G.P.A.'s utilized as measures of q are
adjusted for departmental differences. These adjustments are discussed in
detail in the section following.

Another aspect of the student's educational attainment relates to
the choice of major. We do not provide for formal specification of the
major cholice in this model, but differences in major are accounted for in
the productive relationship. Thus, the model assumes that students choose

their major early in the career.
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Formal Specification of the Model

Each student is assumed to maximize the net value of his education at-

tainment written

(1) V. Jpda - pq + [pg - C] = Spdq - C
where
vn ®» net value of educational attainment
p = value of educational attainment
q = educational attainment
¢ = cost of producing a level of «

The student is faced with a technical constraint of the form
() q = q(SAT, R, X, M)
where
SAT = measure of native intelligence
R = measure of resources or service flows supplied by the univer-
sity
X = other individual characteristf & asscci:ted with the student
M = a variable reflecting differences in service flows or the

nature of production associated with the student's major de-

partment.

The predicted signs associated with equatian (2! are

3q 9q
ISAT > 0 and 3R > 0.

We make no apriori hypothesis concerning

-%%}- because M enters the functions as a dummv variable reflecting

differences in technology across departments. Also %% has no apriori sign.
The value ot educational attainment is presumed to vary directly both
with expected future income Ye (defined for the student's major field of study)

and with the quantity of educational attainment. Thus, we have

(3 P=rla ye 1,
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where

I SR 0 and -2 > 0.
9q 3yf

Note that Y¢ is defined as the average or expected income from the students
major field, not as the relationship of future income to educational attainment.
I{ we presume that the distribution of expected incomes is the same for all
fields with the exception that means vary, then we can view the relationship
of q to expected future income in terms of the 1likelihood that it would be re-
latively high within the major class. This is illustrated in Figure 1. Also note

that the dollar value placed on an individual college graduate increases with his
stock of human capital. Therefore, p varies directly with qa

-

Figure 1
The role of Ye and q in determining the value of education attainment p.
Vg
Ve
Ml Major Ranked by
Expected Future Income
v
£
M
Y¢

C = Average Grade for Ml 9
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The costs of increasing the net value of q arise from the tradeoff be~
tween future income and current consumption. An increase, other things equal,
in q requires a decrease in leisure activities since work time is the only
choice variahle available. ‘low assume that the tire cost associated with in-
ereasing q is nropucilonal to the resources 'purchased' from the university.
This can be written as
(&) C = wR, w>0
where

w = student time required per unit of resources received, and

R = university services received or purchased by the student.
wWe further assume that w varies with the student's ability (SAT), financial
backing as represented by his parental inczome Yp and his preference for non-

arademic activities (ACT). Thus, we have

(8 w = w(SAT, yp. ACT)
where
ow oW _ . 3w BN
3SAT 0 » a:.‘p . .) 'Y and “'ACT 1o

Increases in either ability or parental iwcome wii! rend to reduce the price
ot increasing the volume of university services received wvhile stronger pref-
erences for rnonacademic activities will increase the copporrunity costs asso-
~tared vith purchasing resources.

From the first order condition tor a maximum ! equation (1) with res-
pect to resources, we derive the usual conditiorn thit the value marginal pro-

duct must equal the marginal cost of the input. Tnat 1s,

(6 VP = p%% . %% e W = VMC

I'quations (2) and (6) provide a simultaneous system in the variables § and R.
" implement the model, we assumed log-linear forms for equations (3;, (4)

and %), This gives us

, 8 2
NN q = sar’s R™? x33 y “
where the Ri are the elasticities of educational output with respect to the

variables. Also, we have

LN

(1) ;'g = B8,(q/R) ; %, > 0.

“wow, we write the demand equation (3) as
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(4" q=bp iy, )*

vhere ) (>0) is the elasticity of the value of educational attainment with
respect te q and <, (>0) can be interpreted as tre elasticity of demand

tor future income. Alternatively (3)' can be written as

(‘)u p - b-(]lcl) q(l/“X) (_Vf)ﬁ(“zlml)

combining (7) and (3)" yields an expression for the \'MP

-(x/“x)(u;+1\ L (==2)
Q 1

(R VMP = £, B (yf) =" R.

retting the w function represented in equation (5) be

()" w = d(SAT)F! (acT)™? (yp)r‘.

and substituting equations (5)' and (8) into equation (5} gives
g q

ST |
-1/=; (—1—=) ~{=a/%)
@, (Yf)

8; b q R = ArsaT)Tr (aoT) (yp)r’-

Solving for this last expression for R gives

(}f—) , i,

ap(1/%1) y T cacT)T? (sam T 05T

AY' &
{ R = &, £
hoth cquations (2)' and (6)° meet the necessary conditlms for identification
since each is overidentified as they stand. In the following sections, we

discuss the data and measures utilized to represent ¢ and R and the exogeneous

variables of the system: X, M, v¢, v, ACT, and SAT.

P
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where: GRF.j mean raw GRE score in the field exam of the jth
department
GRE? = maximum GRE score in the field exam of the jth

department

GPAij actual GPA for the ith student in the jth department
GPA

19 adjusted GPA for the ith student in the jth department

According to this formula, for the example given, adjusted GPA would be [600/
RON] %« 4.0 = 3.0,

13
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I RESOURCE MEASURE

Aggregate university resources received bv individual students are de-
termined by weighting each class taken by an appropri..te resource index. The
index, valued by university cost figures, reflects several romponents of uni-
versity resources--rank of faculty, numbers of student~-faculty hours, class
«ize and support services--and is calculated separately by department and type
ot class (upper and lower division and independent and regularly scheduled
vhas ), While our procedures enable us to examine various components of
the index individually, here we discuss in detail only the calculation of
the cost per student for the classes taken in each department.

For each department, budgeted salary, Yy oo and budgeted F.T.E. (fac=~
uitv positions), Fi , are recorded for each faculty rank ( i = 1,...,6 ).

An average salary for that rank Yq is then computed by simply dividing
hudgeted salary by budgeted F.T.E. Thus we have

-

v, = - (i=1, . . . , 6).
i
i
Due to leaves of absence, sahbaticals, etc. actual F.T.FE., ﬁi’ differs
i rom budgeted F.T.F. By multiplying average salary by actual F.T.E. we obtain
an estimate of the total actual expenditures Fi for each faculty ramnk in each

~

department ((E, o= V{ x Fy ).

The next step is to record the numher of student contact hours by rank
iaeulty and type of class (or division). while nur sample is composed cof
mdersraduat es, contact hours were also obtained for graduate courses since
wome faculty time is correctly attributed to teaching at the graduate level.
Aluo, some undergraduates enroll in graduate courses.
4v dividing actual expenditures by aggregate student contact hours, we
ottafn an estimate of the cost per student contaect hour for each faculty rank
in cach department ¢ CSCH, ). Letting Hj

1 i
the ith rank of faculty in the jth division (type of class) we can represent

represent the contact hours of

«ost per student contacl hour as

= j = o 1 j = N
cscni § (Eilui? hi (% ;/Hi) (i =1, . « « ,6)
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Vhus, CSCHi has two components; average faculty salary and F.T.E. per contact
hour, _

Cost per student for the ith rank and jth division CS{ is then obtained
hv dividing the cost per student contact hour by actual class size times the

inverse of the number of hours per class for the jth division. Thus we have

CSCHi

1
cnd

¢csd o

: (1,3 = 1, . . . 46)

sdx ()

where

Si = average class size in the jth division, and

anw average number of hours per class in the jth division.5

With the ahove information by faculty rank, class division, and depart-
Fent, We can calculate estimates of average resources received by, say, stu-
dents taking a regularly scheduled lower division course in the department of
voonomics by summing the weighted faculty rank estimates, where the weights
are the ratios of student contact hours in regularlv scheduled lower division
ceonomics courses by a particular faculty rank to the total student contact
hours in regulariy scheduled lower division economics course by all faculty
ranks. Similar procedures are used for upper division and independent study

courses,  In general, the weight56can be represented as

AR | h] o
wi Hili H1 (i,3 Iy « . . ,6)
5
Using these weights the cost per student in the jth division is given by

csj-.;‘,csiwg (3 =1, . .. ,6)

In a similar fashion we also obtain, by department only, measures of
average cost per student four support services hased on salary data ( SS ) and
average cost per student for budgeted supplies and equipment expenditures ( SE ).
'ince these measures are calculated on a per student basis, they can readily
he added to the figures for CSj to obtain a measure of resources including
hoth academic personnel and other costs.

The above data, collected and calculated by departrent, division, and
catepory (rank) of contact hour is weighted and summarized for each student
in the sample. Thus, for each student total resources received in the jth

categorv, Rj. is based on the formula
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+sr-:d) (3 =1, . . . ,6)

Joov ¢ oad 3
R 5 ( N3 ) ( CSd + SSd

where Nj represents the number of classes taken in the jth division of the dth

d
department (d = 1, . . . ,32). Average and total resources received are readi~

lv calculated from information on the total number of courses taken in each of
the § categories (ENJ- 5 Ni ). Letting R stand for total resources and R

for average resources, we have

R-§RJ (= 1y « o o »6)
and
Ea)j‘.aj/mj (3 =1, . « . »6).

Since GPA figures represent average achievement, it is a variant, El’ of R
which is primarily employed in the empirical secticn. In particular_k-1 stands

for R sans non-academic persomnel resources SSd and SE,. The simple correlat-

d
fon between Rl and R was .92, indicating there is little difference between
these alternative measures of vesources. Since i& is the most direct compo-~

nent of student choice, and this measure yields the best empiriral results,

we restrict our discission to it.

16
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16a

Measures of Resources for a University Academic Department

Salary:
Budgeted FTE:
Actual FTE:

Student contact
hours [SCHil:

Average salary

[Yils

Aggregate sal-
ary [Ei]:

Cost per stu-
dent contact
hour [CSCH]:

Average class
size in jth
division :

Average hours/
class in jth
division:

Cost: udent in
jthtdivision
{Csk]:

Total enreoll-~
ment in courses
[FN}:

Expenditures on

support personnel
[FSP] per studeut

[SS]:

Expend{tures on
supply & equip-
ment [FSE]} per
student [SE]:

1

2

professor associate

ESE
EN

professor

Y

ESP
EN

ESF
EN

faculty rank ( 1)

3

assistant
professor

Y3

4 p) 6

lecturer teaching instructor
assistant

Ya. Ys YG

Y¢/Fe

_Y-s*ﬁs

CSCHg

%
the six divisions of classes are independent study and regularly scheduled

courses in lower, upper and graduate level courses.
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The variable SAT was obtained directly from student files. In the
results reported, we utilized the simple sum of the verbal and quantitative
tests. Parental income, Yp. was estimated from occupational data from both
parents. Conversion of occupational information to income equivalents was
based on data from the U.S. Census [1970] and the U'.S. Department of Labor.7
While these calculations necessarily involve some imprecision, other alter-
ndat ives were not available.

Fxpected future income for each major is not included in the empiri-
cal tests since we were unable to develop income figures for numerous major
fields. In fact the best estimates by major that we could find were for Ph.
b.'s only. Therefore, we omitted this variable from the set of estimates re-
ported in this paper.

The other exogenous variables of the maodel are all binary in nature.
ihe variable X represents sex of the individual student and takes the value
one for males and zero for females. ACT is a dummy variable indicating whe-
ther the student participated in student government, athletics, and other
extracurricular activities (ACT=1l) or not (ACT=0). Finally, majors were
vlassified into four varibales, each of which took the value of one if che
~tudent's major was in that group and took the value zero otherwise. The
sroupings were humanities [{HUMAN]}, arts [ART], social sciences [SSA]. and
natural sciences [NSA]. Because the number of majors in the arts was small,
we combined humanitles and arts into one dummy variable; thar is the variable
wvhich is omitted from the regressions in order to avoid perfect collinearity

with the constant term.
FSTIMATION

The results of estimating equations (2') and (6') are reported in
Table 1. The Table gives the estimates obtained from both two-stage least
squares [TSLS] and for comparison ordinary least squares [OLS]. Although
strict]v speaking, the t-test is not valid for TSLS we follow common prac-

tice in reporting the t-values in parenthesis below each estimate and use

17
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Table 1

Two-Stage least Squares (TSLS) and Ordinary
Least Squares (OLS) Estimates of Equations (2') and (6'")

Faquation (2')
Pependent Variable

(1) TSLS Lq
(2) VLS Lq
(3) TSLS g
(4) OIS Iq
(5) TSLS l.g
(6) OLS Lq
€7y TSLS Lg
(R)Y OLS Lq

Fquation (6')

(T-Values in Parenthesis)

(1) TSLS LR
(2) OLS IR
(1) TSLS LR
t6) OLS LR
(%) TSLS LR
(h) OIS LR
(7) TSLS LR
(4} OLS LR

The

natural logarithm.

ot 10 percent level.

Constant LR LSAT 1LX R2
* * t 13

-3.806 672 .259 034 -
(3.23) (2.57) (2.54) (1.33)
-1.669 .079*  .310% .025%* .10
(3.47) (2.69) (4.66) ~ (1.47)
-2.113 297 244 .029 -
B S - S
(1.47) (1.55)  (2.13)  (1.47)
-3.331 .439% . 328 .049 —
(2.92) (2.21) (2.84), (1.24)
-1.730 .042 . 346 .003 .15
(2.67) (1.OR) (3.88) S
-3,249 484 .292 .036 --
(3.14) (2.41)  (3.29)  (1.474)
-1.540 .068% 300t .020 .11
(3.064) (2.20)  (4.32)  (1.1D)

Constant Lq LSAT LACT va R
8.045 6.450% -1.127°  .158  -- —
(2.89) (2.7&)* (2.05)  (1.15)

3-299 0322 0057 - 0121 - .07
(3.48) (2.78) ( .41)  (3.14)

3.718 2.029% -1.69 L0R2 = 126 --
(1.96) (2.61) € .55) ( .64)  (1.04)
2.920 .332% 083 - .N44 011 .06
(2.20) (1.98) ( .42 ¢ .79) (.17
12.772 5.940% ~1.890% 265 = .232 --
(2.45) (2.54) (2.01) (1.01) (1.06)
3.879 J310% - 002 - .212% -~ 026 .11
(2.65) (1.65) ( .007) 1.29)  ( .33)
8.642 4.80% -1.150% .185 -~ .253%--
(2.91) (2.97) (2.1%)  (1.24)  (1.89)
3.436 .338% .039 - .137% - .004 .08
(3.39) (2.65) ( .262) (3.26) ( .N7)

variable symbols are the same as those used in the text.

All tests are one-tailed except for LX.

rmites for the major dummies are not shown to conserve space.

Sample
Maximum

n=336

Control
n=126

Experimental
n=168

combined
n=294

Sample
Maximum
n=336

Control
n=126

Fxperimental
n=168

Combined
n=294

1. signifies

A * and ** indicate respectively significance at the 5

The esti-~-
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them as a rough guide for purposes of testing the hvpothesis of interest.
since the TSLS estimates are censistent our primary interest focuses on

thelr values.

Structures of the model were estimated for four sucsets of the ini-
tial sample of those 502 students :emaining from the 970 who started in the
experiment. The subsets were chosen on the basis of available data. Re~
<ults are reported for a maximum grouping of 336 students in both the experi-
montal and control cohorts; all data except parental income are available for
tiiis prouping. [he results are also reported sepacately for an experimental
cohort [n = 168}, a control cohert [n = 129] and a combination of the cohorts
[n = 294]. Fach of these samples have observations on all variables avail-
able. Appendix I gives information on the means and simple correlations among

the variables for the combined cohorts.
HISCUSSTON OF THE ESTIMATES

As noted above, Table 1 presents the 'LS and TSLS estimates of equat-
ions (2') and (6'). The corresponding estimated elasticities for the TSLS
¢t imates are summarized in Table 2, and those are the results primarily
Jdiscussed in this section.

one of the first things to be noted is the lack of statistical sig-
nificance for the paramaters estimated for the control group, whicl: has the
smallest number of observations of any of the samples. For this reason,
we generally limit our discussion of findings te the results for the combined
and the experimental sample. However, we do ncte tha hoth the OLS and
1S1.S estimates for the control group are approximatelv of the same size and
sign as the estimates for the other groups.8

The elasticity of g, educational attainment, with respect to SAT
i-. s predicted, always positive. The otrder of magnitude however is small,
ranging in value from .24 to .33. The elasticity of q with respect to
resources, R, Is also consistehtly positive as predicted and ranges in value
from .30 to .67. Interestingly, this estimate is larger for the combined

cohort and the maximum sample th.n for the experimental uroufp. This suggests

19
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thitt the estimated elasticity for the control group is larger than that

for the experimental group even though the actual value estimated from the
control cohort is only .30. On the other hand, the estimated clasticity

of q with respect to SAT is sr.!ler for the full =ample than for the ex-
perimental sample implying a smaller elasticity for the control group as
well. (In this case the control group estimate is significant.) These obser-
vit fons suggest that, relative to the control group, changes in achieve-
ment of the experimental group are less strongly related to resources and
more strongly related to SAT.

The difficulty with this formulation of the problem is that there
is no reason to assume that a linear incerpolation of the significant es-
t imited elasticities gives a correct elasticity for the control cohort.
*or this reason we constructed a dummy variable representing the two co-
horts .«nd used it to allow the estimated elasticities to vary between the
sroups. This procedure allows a direct t-test f.r differences between
proups. Using this procedure ine dififerince betweln 14, R! for the con-
trol and experimental cohorts was onlv .5005 and not significant (t =
.09). Similar tests showed that ¢€[q, SAT] did not difrfer between the two
cohort s.

One possible explanation for a finding that the elasticity of q
with respect to R is the same or lower for the experimental group than
the control group is that the marginal productivity of resources may be
larger for the control than for the experimental group. This would be
in accord with the diminishing marginal procductivity hyvpecthesis as the
exnperimental groop reoeives more resour oo (852,41 per class) than does the
control group (548.50). These figures support the contention made earlier
that the primary effect of general education requirements is to constrain
the wtudents' purchase of resources, In short, general education require~
merits reduee the resources received by srudents since most GER courses are
relatively low cost lower division courses. The experimental group also
tiaw a higher average achievement level (2.730) than dees the control group
('.2%). Using these mean figures and the elasticities reported in Table
2, we caleulate 4 marginal product of .N?2 for the caombined cohort and .019

for the experimental . hort. Interpolation of these results under the as-
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Table 2
Flasticity Values BRased on the TSLS
Fstimates Shown in Table 1

Two Stage Least

Squares Estimates

Maximum Control Experimental Combined
Predicted Sample Cohort Cohort Cohorts
Paramater Sign n=336 n=126 n=168 n=294
* * * %
' “'. S.ATI > 0 026 .26 -33 u29
* * *
* !q. Rl > n -67 030 066 0[08
k% ®k
vlg. X1 - .03 .03 .05 .04
* * *
'[w' SAT', < Q -1-13 -1-69 -1-89 -1-15
*
 {w, AcT)? <0 .16 .06 .25 .19
*
¢ iw' Y l < 0 - - l13 - 023 - -25
p * * * *
[r, ql >0 .29 .97 .20 26
Source:  Table 1.

antv that the dummy variable used to measure ACT is defined as 1.0 when
a4 student takes no activities. Therefore, this sign is reversed from
that hypothesized in the theory section. A * and ** indicate respectively

significance at the 5 and 10 percent level.
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wumptfon that both groups have an identical production function provides
an estimate of .025 as the marginal product for the cqntrol group.9 Fur-
thermore, if we assume that both elasticfty estimites are the same as in-
dicated by the dummy variable regression then the mirginal products are
.019 and .021 for the experimental and control groups respectively.

We did not predict the sign of the elasticity of q with respect
to wex, but the results indicate a positive, though generally statistically
in-ignificant elasticity. If the results were statistically significant,

we could conclude that, ceteris paribus, males tend to attain higher levels

ot achievement than do women.

As discussed earlier, w represents the student‘time required per
unit of resources received. We predicted the elasticity of w with res-
peet to SAT would be negative because the higher is student abilityv, the
smiller i the time required to attain a glven level of aculevement. In
accordance with our prediction, the results indicote a consistently negat-
ive elasticicy estimate.

Similarly, we predicted the elasticity of w with respect to par-
ticipation in extracurricular affairs would te positive, indicating that
such participation is reflected in increasing amounts cf time required to
attain a given level of achievement. Because of the way participation in
extracurricular affafrs is measured, this prediction translates to a negat~
ive elasticity of w with respect to ACT. The results are mixed, with
the 115 estimates showing Insigniticant positive elasticities and the OLS
vstimates generallv showing negative elasticities.

lastly, we expected a negative elasticity of « with respect to
family income. If family income is high, students should feel less pres-
wure to spend time working; hence, their subje tive cstimate of the effect-
ive time required to attain a given achievemenr level decreases as family
income increases. The estimated elasticities are negative but statistic-
ally insignificant except for the combined cohorts.

The last elasticity reported is the valune of educational attainment,
p. with respect to the quantity of educational attainment. We predicted
the vatue of educational attainment would increase with increases in gq

or a positive elasticity. The elasticity is negative if the coefficient
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on ¢ in the resources equation (6') is less than 1. For the TSLS results
we find a positive elasticity implying the value of q increases with edu-

cat fonal attainment.
SUMMARY

In general, our results validate the proposed model. Furthermore,
the results are not in accord with past studies which typically show a
strong relationship between achievement and SAT scores, but a very weak
ind statistically insignificant relationship between achievement and uni-
versity resources received. Among the more interesting of our results are
the positive, statistically significant estimates of elasticities of achieve-
ment with respect to both resources and SAT. Furthermore, these estimates
uprest that within one university che responsiveness of student achieve-
ment is higher with respect to wniversity rescurces than to increases in
cantering SAT scores. (A1) estimates ofF the elas- ~itv of 4 with respect
to R are greater than the corresponding elasti ity of gq with respect
to SAT.) Since the mean SAT score for the maximum sample is 568, above
the national average, universities and culleges with luss prepared students
mav find these magnitudes reversed, although if our interpretation of
previous cross-university studies is correct (student selection of educat-

ional institutions is efficient), then this resnlt should be quite general.
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FOOTNOT!S

For example, see R.H. Knapp and H.B. Goodrich, vrigins of American
Scientists (Chicago: 1952).

There is a substantial literature relating earnings of college grad-
duates to college "quality." For example, see the studies by Hunt
[1963], Weisbrod and Karpoff [1968], and Daniere and Mechling [1970].

College outputs, of course, are not confined to productivity measures
ot the tvpe discussed here; there exists a large body of research on
the socializing effects of colleges. For example, see Feldman and
Sewcomb ‘1969) and Withey [1971}.

Soe, for oxample, Karpoff and Weisbrod [196R] whe found a positive
correlation between income and educational attainment as measured
bv rank in class.

We note that it would conceptually he better to utilize CSCH, and use
the individual students hours per class in Jeveloping his resource
measure. However, since we only have information on the department
and type of each course, CH} is the best alternative.

Note that the § Nz = ] and the i i Wi = the nunber ~f divisions uti-

lized tn the class breakdown.

The data was compiled from the following sources:

1Y Handbook of lLabor Statistics, 1972, (.S. Department of Labor, Bu-
reau of Labor Statistics, Bulletin 1735.

)  11.S. Bureau of Labor Statistics, kmployment and Farnings, VYol, 16,
Iytv=pPecembar, 1969,

1) National Survey of Professional, Administrative, fechnical and Cler-
ical Pay, 'une 1969, U.S. Department of lLahor, Bureau of Labor Stat-
istics, Bulletin 1654.

4) Statistical Abstract of the United States, 1972, inited States De-
partment of Commerce publication, Social and Lconomic Statistics
Administration, Bureau of the Census.

Nevertheless Chow tests based on tiw residuals from TSLS indicate we must re-
joct the hypothesis of identical structures for both equations (F = 2.07 and
I = 1.60 for the resource and production equations respectively). When

the test was applied to the OLS estimates the production equation showed

no difference in structure (F = .Y0).
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The calculations are summarized as follows:

Combined Control Experimental
Cohorts Cohort Cohort
q: 2.28 2.25 2.730
K: $50.75 $48.50 $52.45
g . 22.26 21.56 22.89
*
. (q. R): A48 .9 YA
4, .022 025" .010

)R.

» -~ Weighted Average.
** -~ fstimated.

it is worth noting that a simple mean test based on the total number
of students remaining in the program (502 and the total inicial sam-
ple (979) indicates that ferales do have a significantly higher re-
tention rate than males.

I
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Appendix
Table Al

Means and Standard Deviations
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x
For the Combined Cohorts (n = 294)

Mean

Average Grade .
Point Index (GPA) 3.05
q 2.28
Rl 50.75
SAT (Combined Verbal

and Math) 1128
v 17.99

P

SEX (1 = Male

0 = Female) . 46
ACT (1 = No Outside

Activities;
0 = Qutside Act~
ivities) .73

Natural Science (Per Cent) 22%
Sccial Science (Per Cent) 59%
Humanities and Arts (Per Ceat) 197
rxyerimental Cohort 168
Control Cohort 126

Sec Text for definicion of terms.

Standard Deviation

.43

.35

18.54

140

5.46

—-—an

*
The individual cohorts had nearly identical values for all exoge-

neous variables,

26



GPA

27

BEST COPY AVAILARIE

Appendix
Table A2
Correlation Matrix For the Combined Cohorts (n = 294)

q SAT 31 R GPA
1.0 .25 .20 .16 .95
1.0 .06 11 .24

1.0 .92 .18
1.0 .13

1.0
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APPENDIX B

Distribution of Total Sample by Income and GPA

Income Category

GPA Category 1 2 3 Total

X 0 0 0 0

2 0 .597 . 796 1.39
3 .199 2.39 1.79 4.38
4 1.19 8. 36 4,38 13.94
7 2.58 20.21 19.9 43,42
8 .398 4.98 6.77 12.15
Total 4,38 37.25 33.€¢ 75.29

x2(8) = 9.57 s = 0,30

Distribution of Control Sampie by Income and GPA

Income Category

GPA Category 1 P 3 Total

1 0 0 0 0

2 o .398 . 398 . 796
3 .199 .996 .996 2.19
4 . 796 4.58 1.59 6.97
7 1.59 9.16 7.56 18,32
e 0 1.59 2.78 4.18
Total 2.58 16.73 13,34 32.66

XZ(S} = 10.88 8 = (0,21 _

Distribution of GEE Sample by Income and GPA

Income Category
GPA Category 1 2 3 Total
1-1

1 0 0 0 0

2 0 .19¢9 .395 . 597
3 0 1.39 . 796 2.19
4 . 398 3.78 2.78 6.97
7 .996 11.75 12.35 25.09
8 .398 3.38 3.98 7.79
Total 1.79 20.55 20,30 42.60

x2(8) - 5 17 s = 0.92
L L]
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Distribution of Total Sample by Income and Graduatiocn Status

Graduation Status
incomc' 1 2 3 Total
li 3.98 3.98 0 4,38
2 31.47 6.17 2.39 40.03
3 29.68 7.37 3.78 40.83
Total 65.13 13.94 6.17 85.25
xz(é) = 5.49 s = 0.24

Distribution of Control Sample by Income and Graduation Status

Graduaticn Status
Income 1 2 3 Total
1 2.19 . 398 0 2.58
2 14,14 3.18 796 18.12
) 12.35 2.98 1,730 16.73
Total 28.68 6.57 2.19 317.45
[
2
L £ (4) = 2.23 s = 0.69

Distribution of GEE Sample by Incrme and “raduation Status

i Graduation Status
Income 1 2 3 Total
1 1.79 0 0 1.79
2 17.3 2.98 1.59 21.51
3 17.33 4,38 2.39 24.1
Total 36,45 ¥ b9 47,80
KZ(&) = 4,56 s = 0.33




Distribution of Total Sample bysm

Income Category
Major 1 2 3 Total
i .398 6.97 6.17 13.54
2 2.93 16.33 15.93 35.25
3 «397 3.38 3.38 7.37
4 .199 7.17 6.17 13.54
5 0 1.99 1.39 3.38
6 .199 . 796 1.39 2.39
7 0 3.38 6.37 9.76
Total 4.38 40.04 40,83 85.25
;2(12) = 17.89 s = (.12

Distribution of Control Sample by lncome and Major

, Income Category
Major 1 2 3 Total
! . 199 J. 1R 2,78 6.17
2 1.99 7.37 5.77 15.13
3 . 398 1.79 1,19 3.38
& 0 2.19 2.78 4,98
% 0 1.19 .796 1.99
h 0 . 597 .597 1.19
7 0 L 2,78 4.58
Total 2.58 18.12 16,73 37.45
it
x (12) = 14.04 s = 0,30
Pistribution of GEE Sample .by Income and Major
{ Income Category
Major 1 2 3 Total
= — e - s et e e ———— —
1 . 199 3.78 3.58 7.33
2 .996 8. 36 10.15 20.11
3 .189 1.59 2.19 1.88
3 . 189 Y. 3.3 b, b
5 0 . 796 . 597 1.39
6 .199 . 189 . 796 1.19
! 0 1.59 3.58 5.17
Total 1.79 21.91 24,10 47.80
x%(12) = 12.63 e = 0.40
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bistribution of Total Sample by Sex and Graduation Status

' | ‘cradvation Statws 7]
Sex 1 2 3 Total
F .38:4.‘ . o 7.5;” 3.;8 49.6
| 35.6 10.15 4.58 50.39
Total 74.10 17.52 8.36 100

| @ =200 0 s=c.2l )

Distribution of Control Sawmple by Sex and Graduation Status

- e ma v m —— s . = e PUNSSY

Graduation Status
Sex 1 2 3 Total
¥ 16.93 3.58 1.59 22.11
M 17.13 4.98 1.59 23.70
Total 34.06 8.56 .18 45,81
2
x (2) = 0.87 s = 0,65 _
Listribution of GKE Saumple by Sex ani Craduation’Status
Graduation Status
[ Sex i 2 4 Total
‘ ¥ | 21.51 3.78 2,14 27.49
;M ' 18.52 5.17 2.98 26.69
bofotal 40.03 8.96 5.17 54.18 !
i e AU .
! ) L - ,
‘ (2 = 2,77 s = 0.25 i

]




Distribution of Total Sample by Sex and SATV

SATV Category W
Sex 1 2 3 4 5 Total
L - N . - ‘it emamie . camemm  aem e . m o
F 1.59 8-56 2“.3 11. 75 2-78 49
M 1.79 10.95 21.11 15.73 .597 50.19
} Total 3.38 19.52 45.4 27.4 3.138 99.2
2
} x“(4) = 12.60 s = 0.013
Distribution of Control Sample by Sex and SATV
Saly Category
Sex 1 2 3 A 5 Total
¥ . 796 4.78 9.7 5.17 1.19 21.71
M . 796 4.73 7.56 7.5 .398 23.7
Total 1.59 9.50 19.9 12.74 1.59 45.41
".. ——— = m—t—— % i o —— -~ - a—— —
(%) = 3.86 s = 0.43
Distribution of GEE Sample by Sex and STV
I SATV Category
l sex 1 2 3 4 5 Total
{
t. -t - - . - e L e e e ime o —— - - PR, - .- - cmas ey arramrarae S
| F . 796 3.78 14.54 6.5/ 1.59 27.29
M . 996 6.17 10.95 8.16 .199 26.49
fr()tal 1.79 9-96 25.&9 14. 74 -“‘“l- 79 ;}. 78 o
)(2(4) = 11.77 s = (.02
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Distribution of Total Sample by Sex and Major

Major
Sex 11 2 3 4 5 6 7 Total
¥ 9.96 24.7 2.58  5.17 397 1.79 4.78 49.6
M 4,38 17.72 5.37 10.55 2.98 996 8.36 50.39
Total}l 14.30 42.4 7.96 15,7 3.58 2.78 13.14 100
2
X (6) = 44,79 s = 0.0

Distribution of Control

m—— 4 — — & —

Sample by Sex and Major

-——

dajor
Sex 1 2 3 4 5 o 7 Total
f 4.38 11.15 1.139 L;f;l. -ZAQ}‘ ”.Sééhh.étig__-éétil
M 2.39 8.36 2.58 4.18 « 796 .796  3.98 23.7
Totall €.77 19.52 3.98 5.97 1.99 1.3% 6.17 ~ﬁ§.81
4% (6) = 15.64 s = 0.016
e e e e e e, E——
Distribution ot GEE Sampie by Sex and Majox
Major
Sex 1 2 3 4 5 A 7 Total
¢ 5.57 1354 1.9 3.8 0 119 2.58  27.49 |
| 1.99 9.36 2.78 6.17 1.59 .199 4,38 26.69
Total] 7.56 22.9 3.98 9.76 1.59 1.39 6.97 54.18
) : e e e e e - ’
x (6) = 34.0 s = 0,0



Distribution of Total Sample by Sex and GPA

GPA

Sex 2 3 4 7 8 Total
v T T L 2.3 131 25.49 7.17 43.82

M . 397 1.99 7.96 25.09 6.77 42 .43
i Total 1.99 4,38 15,33 50.59 13.9 86.25
P T
o v e = Lee R

Pistribution of Control Sample by Sex and GPA
: C e .- e e e
GPA

sex 1 2 3 4 7 8—" . fotal

3 0 996 1.9 .78 10.95 2.1 19.32

M 0 199 796 3.78 11.35 3.18 19.52
| Total U 1.19 2,19 7.56 221 .57 18. 8%
L Xz(&) = 3,36 3 = 0.5

Distribution ot <HE Sample by Sex aunt GPA
— e ._,GP;\ e - _

sSex 2 3 4 7 8 Total

¢ T 98 19 nse La.sé 478 245

M . 398 .996 4.18 13,74 31,58 22.9
, Total 796 2.19  7.76 28.2% 8.3  47.41

K (4) = 1.02 s = 0.91

L e w————— s e e e AU SIS DUR I S S




Income
1
2
3

Total

T

e

)
C(8) = 4.43

Distribution of Total Sample by Income and SATV

1
.398
1.19

1.59
3.18

2

.398
8.95
7.96

17.33

- - i e e

s = 0,

SATV

3
2.19
18.12

18.92
39.24

1.19
10.55
10.95
22.7

5 Total
.199 4.38
.996 39.8

1.39 40.83

2.58 85.05

-

82

Distribution of control Sample by Income and SATV

SATV
Income 1 2 3 4 5 Total
1 .199 . 198 . 296 . 796 .199 2.58
2 .398 .98 7.96 4,38 .398 18.12
3 .996 2.9 8.16 4.58 .597 16.73
Total 1.59 7.76 17.13 9,76 1.19 37.45
2 N
k x (8) = 7.51 5 = V.48 L
Mstribution of GEE Sany i by [ncome i 5ATV
SATV
Income 1 2 3 7 4 5 Total
1 .199 0 1.19 .398 N 1.79
2 . 796 3.98 10. 15 6.17 .597 21.71
3 .597 5.57 10.75 6.37 796 24.1
Total 1.59 9.56 22.1 12.94 1.39 47.6
}- - . - - - - e v ea - ————— . - - - —— [P |
2 T
x (8) = 5.84 s = 0.66

e B na e —————




APPENDIX C

REPORT ON SURVFY QUESTIONNAIRFS
FROM THE

*
GENERAL EDUCATION FEXPERIMEMT

by

Robert McGuckin and Donald Winkleor
with asstistance
from

Jathv Kicaoa

*
. Marray Thomas prepared the duestionneizes mgiled to the students taking

part in the experiment and Merill Hatlen tabulated the individual student

responses.




As part of the evaluation of the General Fducation Experiment ( GEE ),
in spring 1973, questionnaires were mailed to the 221 students in the experi-
mental group and the 182 students in the control group who were still enroll-
ed in school. The ohjective of the questionnalres was to determine if the
students felt that the general educ.ation courses played a significant or non-
significant role in determining selection of courses and career objectives.
The questions emphasized the effect of the general cducation requirement ( GER )

on chofce of first and second major.

The Response Rate

Of the 403 ar-..ionnaires mailed out, %23 were returned for a response
rate of 80.1%. Eightv-one point nine percent of the students in the experi-
mental group completed and returned their questionnaires, compared with 78%

ot the students in the control group.

Ther Results

The questionnaires, whirh were matled cut, ar. attached to this report.
Also, the percentapes of students selecting alternative answers to questions
are tabulated on the questionnaires themsclves. In this section we simply

attempt to summarize and Interpret the students' reponses.

Chofce of Major

The control group were asved [question 3! wnether or not the GER af-
foerted thelr cholce nf major; B4” of the responses answered that the influ-
ence was small or ror. Howewver, cnlv R1IY ¢ thise odipes offering written
comments indicated that the GER actually hindered development of their major
interest.

On the other hand, the ALK constrained student from either completing
a second major or from taking a1 roncentration of couries in some department
cut side the major. Of the contral group, 51% responded that the GF orevented
them from taking a concentration of courscs onfside the najor. The responses
from the experimental group confirm the constrainine nature of the GER. Of
the experimental group, 58% responded that exemption from the GFR enabled

them to take a concentiration of coumrses outside Ui mator,




llowever, the GER does appear to offer sume guldance to the student
who 1s undecided about the future. Fifty percent of the experimental group
indicated that they had utilized the published set of GFR as a guide, and
547 of those using it did so in an attempt to find clectives of an intro-

ductorv nature.,

Course Selection and Caveer Objective

The control group and experimental group do not differ much in terms
of plans after graduatifon. While 56% of the control group plan to attend
professional or graduate school, 53% of the experimental group also plan to
do so. Simi‘arly, 19% of the control group and 217 of the experimental
proup intend to work upon graduation.

Major differences between the two pgroups appear in the responses to
the question whether the selectinn o1 caurses outside the mijor had much
influence on the student's plauned ohjective. inly 337 of the control group
tousponded that the influence of sourses outside the major was important
while 617 of the experimental proup reswonded positivelv. These results
indicate that relaxing the GER constraint illews students tne freedom to
Choose a concentration of course~ outside ottt metor wd, furthermore,
that the development of that second intere<t has an 1mportant role in shap-
iny, the carcer objectives of £+ strudent.

From this result it - be deduced that the experimental group, heing
allowed to pick rtheir outside courdes, was ahie @9 choose those that would
bew fit their major course of study and their future careers.  This point is
further emphasized by the written romments :f the students. Only 207 of
the control group stated that outside courses were usclual in determining
thelr carcer objectives, compared with 607 of the experimental group.

Y riaps because outside courses emabled them to choose career object-
ives more carefully, a largerv vroportion of the experimental group expressed
satisfarion with thelr post-graduation plans.

Those students who were dissatisfled wiih iheir present post-graduation
plans were asked to state what they would prefer doing instead.  The responses
of the two groups are strikingly different. While 227 of the control group

would prefer to go to prefessionat school, only 1. vt the oxpertmental group




had this preference; and while 11Z of the control group really wanted to

travel, 27% of the experimental group wanted to travel.

Preferences for GER

Both groups of students were asked to choose from a list of the kind
of general education program they prefer; the list ranged from no program to
a program similar to the present one. The highest proportion of both groups
want no program or a program of recommended courses only. Sixty-one percent
of the experimental and 39% of the control group chose this answer. Another
457 of the control and 24% of the experimental group opted for a program
with fewer requirements. Lastly, 8% of the control and 3% of the experimental
groups preferred the present program.

These results show that substantial majorities of both groups prefer
a more flexible general education program, although a majority of the control
group would like to see some kind ot required program remain on the books.
The experimental group is quite clearlyv oppused to any king of required gen-
eral educational courses. By and large, each group appears to prefer a pro-
pram somevhat similar to the one it actually experienced, although the con-
trol group did feel that a program with fewer requirements would be prefer-
red,
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: Office of the Dean
College of Letters and Seience Experimental Group
University of California, Santa Barbara Nuestionnaire
Dear Student, Date: tay 1, 1073

¥hen you entered Senta Barbara in Fall 17¢% you were among those students selected
to participate in the Ceneral Education Experiment and were exempt from the normal
requirements of the General Education Program. Since most particinants will be
greduating in June we would like to take this opportunity to ask for your response
to the Experiment, so that we can develop an evaluation which can contribute to
discussions of General Education and proposals for its modification. 'e hope that
you will be willing to assist us by completing this questionnaire and returning it
t0 us in the enclosed envelope by May 15, 1973.

Alec ', flexander, Dean R. Murray Thomas. Chairman
College of Letters and Science Committee to Fvaluate the
General LEducation Experiment
Academic Senate

1. Did you at any time consider transfer to snother school but reject the
possibility in the belief that your participation in the Experiment would
in some way make transfer difficult? Yes 79z No2G¥ N/A 1Z

2. Did you use your exemption from the General Education Requirements to take a
significent number of courses, say at least 20 units, in some department out -
side your major which you consider a secondary concentration? Yes 58% No&2%

If so, what vas the concentration? See Table 1. -

3. In planning your program of courses outgide the major, did you ever utilize
the published set of General Education Requirerents as a suide? Yes49.7% No 50.2%

If so, in what way?

-J1z To attempt to closely follow the General “ducation pattern.
.20z To find courses which would introduce me co a particular area in General
Fducation,
_.38% To find electives of an introductory nature.
292 Other (specify)
2% N/A

L. what do you expect to do after graduation?

See Table 2.

What influence, if any, do you believe your selection of courses outside the
major had upon your planned objective?

1
L]

..30% Strong influence Comments:

- 317, Some influence General knowledge -~ 27.1%
..1oz Little influence Useful in deter-~
..20%_ No influence mining objective -~ AA.1%

No effect - 174
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2

. Would vou really like to do something different from what you exnect to do
arter graduation if you could? Yes34%Z No 66%

If so, what is your preferred objective?
Other -~ 47% Travel -- 27%
Professional N/A - 67

school -~ 11Z Work ~-- 3%
Wuat influence, if eny, do you believe your selection of courses outside the
major hed upon your preferred objective?
9%  Strong influence
._9%__ Some influence
..8%_ Little influence

7%_ lNo influence
6% N/A

Comments:
No pattern.

7. Uhkich of the following programs for Teneral Lducation would von prefer:
._3%_ A progran similar to the prescnt fatalos requirements
197 A rrogram with somewhat feup requirerents.

147 A program with substantiui', Jewer recuiremeat ..
51% _ A rrogram of recommended cwzrses only.
10%__ None at all.
8% Unable to decige.
37 N/A
Comments:
Conform to pattern listed.

#. 0f the eourses, if any, vhich you know to be General IAucation courses which
did you find most valualle and which least vaiualle. ('se following fornm)
Because of the nature of the responses, all answers have been grouped on this question.

Lest Valaalle Lewst Vapruable

a. 5L course See Table 3la o a. GU ccurse See Table 3a = _

I tunl. this course because: I took this course tecause:
(1) _ 571t wvas a GE course. 13.5% Tt was a GY course.
() Zfﬁunt.ur student recommended it. 47 _Another student recormended it.
(3) 2%t came at a convenient hour. 47 It came at a convenient hou~.
(&) :§7ﬁu instructor recommended it. .32 _An instructor recorrended it.
(5) .3Z! v faculty adviser recommended it. 1Z_.% fuculty adviser recommenced i’
(6) 6Z1t had an interesting title. 3% It had an interesting title.
(7) 0%t vould broaden my education 16% It would broaden my educaticn
(8) §22T2 ripht L2lp surport oy ma oo, 4 1t okt heln o support nr o nejor.
(9) 10% ther (specify) 11%_ Other (Pnacxfy) e

e AR s Al = e

St cmms e - s me g - - . comm— — - -

412 N/A

(10)272 N/A~ ~




v.

10.

tfost Valuable

GE course __ _ b.

I took this course because:

It was a GE course.

_Another student recommended it.
_,O_It came at a convenient hour.

.-An instructor recommended it.
-]’y faculty adviser recommended it.
—1t had an interesting title.

—.. it would broaden my education
o It might help support my major.
—_ Other (specify)

GF course c.

I took this course because:

v.. . It was a GE course.

.. Another student recommended it.
_..It came at a convenient hour.
_.-An instructor recommended it.

_ly faculty adviser recommended 1t.
.1t had an interesting title.
_It would broeden my education
... I* might Lelp supvort oy mat-r.
_Other (specify)

BEST COPY AVAILA™'E
Least Valuable

GE course

I took this ccourse because:
It was a GE course.
Another student recormended it.
It came at a convenient hour.
An instructor recommended it.

__ Yy faculty sdviser recommended it.
It had an interesting title.
It would broaden ny education
—....It might helv support my major.

Other (specify)

-——  ———— cee w-n e

|

|

. - ——— = S—-

- e

GE course__ =~
I tcok this course because:
It was & GE course.

... _Another student recommended it.
It came at a convenient hour.
An instructor recommended it.

_ Wv faculty adviser recommended it.

_m-At had an interesting title.

It would broaden my education

Tt misnt help support my major.

" Other (specify)

-~ m————

-

s & @a o . - - - . s

liov many times, if any, have you changed your major (even if unofficially)?

27% MNone
35% _One change
~ _Two changes
Three changes
Four changes
27 other (specify)
3T ON/A

Comments:

No comments made

Do you have any cormmenis regarding the Experiment or the General Education

Requirements?

See Table 4h
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Office of the Dean

College of Letters and Science Control Group
University of California, Santa Barbara Questionnaire
Dear Student, Date: Mav 1, 1073

In an effort to obtain student response to the General Education Program we are
asking a nuuber of students to answer the folloving questionnaire., so that we

can develop an evaluation vhich can contribute to discussions of General Pduce-
tion and proposals for its modification. We hope that you will be willing to
assist us by completing this questionnaire and returning it to us in the enclosed
envelope by !ay 15, 1973.

flec P. Alexander, Dean K. hurray Thomas, Chairman
College of Letters and Science Committee to Evaluate the
General Education Experiment
Academic Senate

1. Do you believe that the General Education Requirements prevented vou from
- completing a second major? Yes 517 No 457 N/A 47

If so, what would the second major have becrt? bSee_lable 1.

- - e

'

Do you believe that the General DIiucation Ruquiremernts prevented you fron
teking a conceatration of courses, s, at _cast &0 usits. in some department
outside your major? Yes 513 No 437  N/A 17

If so, what would the concentratior have bean? See Table 1,

- - are s P um & - an—

3. Waat influence, if any, do you believe the General Education cocurses had upon
your choice of major?

- 4% OStrong influence
11% Some influence
.23% Little influence
_61% No influence

12 N/A
Comments:

L. vhat do you expect to do after graduation?

See Table 2.

2. Whet influence, if any, do you believe your selection of courses outside the
major had upon your planned obJjective?

10z Strong influence Comments:
_.25%_ Some influence General knowledge -- AS5%
. Little influence Useful in deter-
.12%. Wo influence minfng objective -- 20%

1% N/A No effect -~ 15%



BEST COPY AVAILLGLE

¢. Would ycu really like to do something different from vhat you expcct to do
after graduation if you could? Yes 32%2 lo_58%  N/A 10%

If so, vhat is your preferred objective?

Other --  30% N/A  -= 222
Proiessional Work =~ 77
school - 22%

Travel -- 11%

What influence, if any do you believe your selection of courses outside the
major had upon your vreferred otlective?

_2% _ Strong influence
3% Some influence

e

1% Little influence
197 .o influence
76%  N/A

Comments :

No pattemm

(. Wnich of the following programs for Seneral Education would you prefer:

..8% A program similar to the rresent Catalos reoauirements
20% O/ program with somewhati fewer requirerents.
25% A program with substantielly fewer requirements.
352 . A program of recommended courses only.
.47 Tone at all.
. 3% __Unable to deciie

6% N/A

Comments:

Conform to pattern listed

8. 0f the General Jducaticn courses, wvhich did vou find nost valuable and which
least valuable. (Use following form)
Because of the nature of the responses, all answers have been grouped on this question.

Lost Valuable Least Valueable

#. Gl course See Table 3a . .. a. GE cours~ See Table 3a_ - -

I took this course tecause: I tool thi= course because:
(1) 247 1t was a GE course 57.3% It vas a GF course
(2) 10% Arother student recommended it. _4%_Ancther student recomrended it.
(3) 3% It came at a convenient hour. _5% It camc at & convenient hour.
(4) 1% ’n instructor recormended it. 4% An instructor recommended it.
(5) 1%y ftaculty sdviser recommended it. 2% My faculty adviser recormended it.
(6) _9% It had an interesting title. 3% It had an interesting title.
(7) 21% It would broaden my education. _5%_It would broaden my education.
(8) 10X It might help support my major. 2% It mirht help surport my major.

(9) . 6% Other (specify) _ 4%_Other (specify) _

- cm- . - et - -

- e en - - . s -

(1) 157 N/A 19.1% N/A

-2-



b. GE course
I took this course because:
.. It was a GE course
. Another student recommended it.
.. It came at a convenient hour.
...Au instructor recommended it.
.. It had an interesting title.
_ .It would broaden my education.
.. It might help support my major.
~Other (apecify)

- - . - - . - - P e

. GI course

S b e . e - e W -

I took this course because:

_It. was a GE course

_Auother student recommended it.
_ It came at a convenient hour.
—..An instructor recormended it.

.1’y faculty adviser recormended it.

_It had an interesting title.
Iv wonld broadeu mr education.
__[* might help support my maior.
_Gther (speciry)  _

. B b T

J. Ly many times, if any, heve you ~hange:

4l7%n_ done
37% _ One: change

15% _ Twe chanres
_6%Z Turee clhianges
.2% Four changes

1% Other (specify)

2% N/A

Corments:

‘v faculty adviser recommended it.

BEST COPY AVRILRGLE

GE course ___ .
I took this course because:
... It was a CL course
. _Another student recormended it.
_It came at a convenient hour.
An instructor recommended it.
Iy faculty adviser recommended it.
.. It had an interesting title.
___It vould bLroaden my education.
.. It might helo support my major.
_._Other (specify)__

-
e te o e AT e @ G Mt e s e av - . 2 em——— . eee

GE course _

————_— - = e s —— g, -

I teook this course because:
It was a GT course
_ fnother student recommended it.
_ It care at a convenient hour.
Mn instructor recormrended it.
'y faculty adviser recomrended it.

_Jt had an interesting title.
it e ld btroaden rv education.
it right helr suprort my major.
Criev (specify)

- -

- - f e & e e e . o - - - —

vour major teven if unofficially)?

Not a significant response.

19. 1w you have any comments regarling the General lducatien Fenuirerents?

See Table 4a.
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Table |

Control Group Control Group Experimental Group

MAJOR Item 1 Item 2 Item 2
History 16% 14% 17%
Psychology 9% 97 R%
Sociolopy 5% 122 10%
Faplish 8% 8%
Chemistry 77 1Z
Political

Science 7% 8%
Art 7% 9% &7
Biologienl

Science 12% 1%
Religious

Studles 3% 6
F.conomics 2% 7% K4

Anthropoloby 1% 5% 67




CATFQORY

Attend Professional School
Attend Graduate School
Work

tlndecided

Work awhile then attend
praduate school

Other

*
Table 2

Control Group
Item 4

32%
24%
19%
10%

77

BEST COPY AVAILRC!'E

Experimental Group
item 4

28%
257
217

4%

47
117

*
Onlv categories with more than 7 replies are listed.



. Table 3a --- Experimental Group
Item 8: Most valunble and least valunble courses. Only courses receiving n

total of seven responses or more are included.

BEST COPY AVAILABLE
Most Vnluable
Course # Responses: Total 8A 8B e
Music 18 24 10 T f
English 1A 21 15 6 0
Art 1 19 9 T 3
Psycholory 1 18 6 T Y
Biology o0 16 8 b I
Enclish 1B 15 10 4 !
Anthropolofy & 12 8 1 4
Philosophy 2 12 b 5 3
Econcmices 1 ' 10 L 5 1
History 17B 10 L 3 4
History LA 9 T 1 !
History UB 9 T 1 ]
History WC 9 T 1 i
Economics 2 8 3 h 1
Political Science > 8 2 ° b 2
Least Valuable
Philosophy 1 25 15 8 2
Psychology 1 ' 22 11 T h
English 1A 21 16 h 1
Scciology 1 ' 17 7 L G
Englich 1B 15 10 h 1
Anthroplogy 2 13 2 9 >
Music 1% 11 T b 0
Urama 45 11 b 2 p)
Biolosy 20 10 6 3 1
Histery 1TA ' 10 T 2 1
Cubject A 9 4 b 1
Dance 45 8 6 1 l
Political Science 5 T ) 2 0
Sociclogy 45 T 2 k 1




Tahle 3Ib =<~ Contrel Group
Pee P M v ble and lenst vl conrses,  Following are the courses

10

Wiaeh o peceived o Ltotal of toven reap oo o mores
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Table 4-a BEST m ﬁ“NU\BLE

Experimental Group

leem 10: Comments on Experiment or General Fducation:

A.

Comments: Attitude towards General Fducation  # Responses

e

-t

10,

1.

1.

l].

14,

General Education not needed since most
people get a broad education through
their own exploration. 14

General Fducation courses provide valu-
able experience. 9

General Education courses were generally
of poor quality. 9

General Education courses were a waste of
time and unnecessary. 9

General Education are too ripgid and deny
students their frecdon. 7

Ceneral Education valuahble for students
who have no idea what they want; provides
geod introduction to may :ubjects, 4

General rducation helped focus interest
fn one area. 3

Genceral Education not wvaluable 1if stu-
dent has decided on maior.,

[

General Fducation not completely useiess,

but highly dependent on the course, teocher, |1
ete.

Some General Education requirements are

useful for broadening 1. rapective. {

Students should be allowed to concentrate
on major theme rather than getiing side~
tracked by General Fducation. i

Despise American History and Institutions
Requirement. 1

Have forgotten much of what was learned in
General Education courses. ]

General Education useful in forcing stu-
dents to take distasteful] subjects. 1

Total 63

Percentage of
Responses Ex-
periment

22.2%

14.28%
14.28%
14.28%

11, 11%

6.34%
4.76%
3.17%
1.58%

1.5R%

11
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B. Recommendations on General Education: # Responses Percentage of Res-
ponses Experiment

1. Total abolishment. 20 28.57%

2. Replace General Education with
program similar to the Experi-

ment. 19 27.14%
3. There should be recommended

guidelines only. 8 11.42%
4. Many of the General Education

Requirements should be eliminated. 5 7.14%
5. Couns2ling should replace the

General Fducation Program. 4 5.7 %
6. Ceneral Education should be re-

t ained 4 5.7 %

7. General Education should be left
up to departments 4 5.7 %

8. There should be are- requirements
instead of specific of General
Fducation

t2

1.42%

3. Make Experiment available to
those who wish it. ) 1.42%

10. General Fducation should be uni-
fied for the entfire University
of California. 1 1.42%

11. Problem with General Education
is the built-in resentment of
student before taking G.E. courses. 1 1.427%

12. University should emphasize in-
dividual education rather than
well rounded one. 1 1.427%

Total 70
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. Comments on Experiment: # Responses Percentage of Respnnses
Fxperiment

1. Glad to be part of prcygram and
found 1t valuable. 5N %.7 7

2. Freedom allowed meaningful choice
of courses. 30 20.8 %

3. Fxperiment allowed a continuity
and depth of subject not possible
with G.E. 14 9.7 %

4. Fxperiment enabled completion
of two majors without worrying

ancut G.E. 9 : 6.257%
5. Experiment fostered better mo-

tivation in choice of courses. 9 6.25%
6. Apéreciated lack of pressure

to complete requirements. 8 _ 5.55%
7. Dissuaded from taking advantage

of Experiment hecause of pos-

sible transfer. 5 3.477%

R. If Experiment is continued
much better counseling will be

needed. 3 2.0R%
9, Fxperiment enahled easier change

of major. 3 2.0R%
10, Would have transferrved if it

were not for the Fxperiment

(positive). 2 1.7
11. nid not make good use of the

Fxperiment. 2 1.387
12. Took General Education in pre-

paration for Graduate School. 2 1.38%
13. Ability to pursue two majors

deeply is more important thamn

scattered subjects. ) 1 .69%

14. Fxperimeat good only for those
balanced enough not to over-
¢mphasize one area. 1 .RO7




15.

16,

17.

IR,

19.

Theme should have been more
feedback during the course of
the Fxperiment.

There was a lack of counseling

Wanted requirements--imposed
discipline.

Fxperiment insufficient unless
other requirements are changed.

Experiment enabled early grad-
uation.

# Responses

Total

144

BEST COPY AVAILABLE

Pe .centage of Responses
FExperiment

.69%
69%
.69%
.69%

«69%

14



Ttem 10:

10,

ll.

12,

13.

l4.

Table 4-b

Control Group

Comments:

Not completely useless, but
highly dependent on the course
and teacher.

Some of the requirements should
be dropped so there 18 more
time for alternatives and con-
centration in major.

Waste of time and unnecessary.
Total abolishment.
Valuable experience.

G.FE. hampered exploration of
other fields.

Prefer recommended electives
rather than G.F. requirements.

G.F. good for pueople with no
direction.

G.F. Requirements should be re-
tained but qualitv of courses
should be improved.

G+F. Requirements should be left
up to individual departments.

Prefer more upper division G.E.
courses with no prerequisites
(i.e. more specific courses
rather?).

Teaching was poor.

Keep requirements for freshmen
and/or sophomores.

Prefer seminars in each depart-
ment that satisfy G.E.

# Responses

40

t9
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Do you have any comments regarding General Education?

Percentage of Responses

22.1 %

17.1 %
13.3 %

12.7 2

4.97%

4.4 7

3.867%

2.2 %

2.2 7

1.('57

1.65%

1.1 %

1.1 %

15



15.

16.

17.

18.

19.

# Responses

Should be more flexibility
within requirements. 2

Should be more relevant. 2

Problem with G.E. courses is
that there is no prior know-
ledge about courses. 1

Prefer more emphasis on career
orientation. 1

Tighten them. 1

Total 181

BEST COPY AVAILASIE 16

Percentage of responses

L ssz
.55%



