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Abstract

This study investigated the influence on critical thinking
of differential exposure to postsecondary education. The sample
was 2092 first-year students attending 13 four-year and 4 two-
Year institutions from around the country. 1In the presence of
controls for precollege critical thinking and acadenmic
motivation, the average critical thinking of first-year students
at the institution attended, gender, race, age, and kinds of
Courses taken, the number of semester hours for which the student
was enrolled had modest but significant positive effects on end-
of-first-year critical thinking for both the two- and four-year
college sample. 1In the two~-year, but not the four-year, sample
the relationship between semester hours and critical thinking
deviated significantly from linearity. Students attending a two~
Year college full-time still derived the largest critical
thinking benefits. However, the lowest levels of critical
thinking accrued to those enrolled between 7-20 semester hours.
Students enrolled for 6 or less hours actually had somewhat

higher end-of-first-year critical thinking.




A substantial body of inguiry has focused on the extent to
which college attendance fosters student learning (e.g. Astin,
1993; Bowen, 1977; Pascarella, 1985; Pascarella & Terenzini,
1991). The findings of this inquiry suggest two major
conclusions. First, students appear to make statistically
significant and, in some cases, substantial gains during college
on standardized measures of specific content knowledge and
academic skills such as those developed by the American College
Testing Program or the Educational Testing Service (¢.9., Dumont
& Troelstrup, 1981; Harris, 1970; Harris & Hurst, 1972; Lenning,
Munday, & Maxey, 1969; Pace, 1979; Pascarella & Terenzini, 1991).
Second, individuals who are exposed to postsecondary education
make significant gains in vocabulary knowledge and mathematical
skills and demonstrate a greater knowledge of public affairs,
history, science, and government than individuals whose formal
education ends with secondary school. These differences remain
statistically reliable even after variations salient background
characteristics (e.g., arademic aptitude, socioeconomic origins,
age, race) between college and non-college individuals are taken
into account (e.g., Hyman, Wright, & Reed, 1975; Wolfle, 1980,
1983, 1987; Robertshaw & Wolfle, 1982).

The acquisition of verbal, gquantitative, and subject matter
competence, while a central mission of postsecondary
institutions, has not been the only way in which colleges have
sought to influence students’ intellectual growth. A major aim

of American postsecondary education has been to improve students’
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ability to think critically. While there are various definitions
of critical thinking, a constituent set of intellectual skills
would appear to involve all or some of the following:

identifying central issues or assumptions in an argument, making
correct inferences from deta, deducing conclusions from
information or data provided, is.z2rpreting whether conclusions
are warranted on the basis of data given, and evaluating the
validity of an argument (Brabeck & Wood, 1990 ; Furedy & Furedy,
1985; McMillan, 1987; Pascarella & Terenzini, 1991). One needs
only to examine recent catalogues or bulletins of undergraduate
institutions to see '"critical thinking" or a closely related term
employed to define one of the essential outcomes of an
undergraduate education. Moreover, as pointed out by McMillan
(1987), two influential national reports published in the mid

1980s, Integrity in the College Curriculum (Association of

American Colleges, 1985) and Involvement in Learning (National

Institute of Education, 1984), have stresse. the enhancement of
critical thinking as one of the indispensable impacts of an
undergraduate education.

Not surprisingly, the assessment of changes or growth in
zritical thinking during college has been the focus of
considerable research (e.g., Dressell and Mayhew, 1954; Keely,
Browne, & Kreutzer, 1986; Lehmann, 1963, 1968; Mentkowski &
Strait, 1983; Pascarella, 1989; Steele, 1986; Winter, McClelland
& Stewart, 1981). A comprehensive and carefully conducted

synthesis of the research by McMillan (1987) reviewed 27 studies.
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One major conclusion of this review was that students do, in
fact, make statistically significant, and in some cases
substantial, gains in their ability to think and reason
critically during college. Of course a major problem with such a
conclusion is that in accounting for these gains it is extremely
difficult, if not impossible, to separate the unique impact due
to college from the impact of potentially confounding influences
such as maturation (Pascarella, 1985, 1987).

A small body of research has attempted to estimate the
unigue or net impact of exposure to postsecondary education on
critical thinking. Most of this research usesﬂcross-sectional
designs that compare the critical thinking of a cohort of
freshmen with a separate cohort of seniors or upper-classmen,
while statistically controlling for academic aptitude or
precollege academic achievement. With the exception of
Mentkowski and Strait (1983), the weight of evidence in this
research suggests that seniors or upper-classmen have
significantly better critical thinking skills than freshmen, even
after controls are made for academic aptitude or precollege
achievement (Keely, Browne & Kreutzer, 1982; Steele, 1986;
Whitla, 1978). It is not clear, however, that such cross-
sectional studies adequately control for the confounding effects
of maturation. Pascarella (1989) reports the results of the only
longitudinal study that addresses the net impact of college
attendance on critical thinking. 1In the presence of controls for

such factors as precollege critical thinking, a-ademic aptitude,
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secondary school grades, family socioeconomic status, ang
educational aspirations, a sample of 30 students who attended
college had significantly higher critical thinking scores after
one year than a sample of 17 students whose formal education
ended with Secondary school.

Taken in the context of the evidence from cross-sectional
studies, the lgngitudinal findings reported by Pascarella (1989) .
suggest that Postsecondary education may well have a positive
influence on critical thinking. vYet, apart from the problems
inherent in cross-sectional studies, the longitudinal study
conducted by Pascarella is a’s0o limited. First, the study may
. have guite limiteg generalizability. The sample was extremely
small (N=47), selective (average ACT score greater than 25), and
was drawn from five Secondary schools in a single metropolitan
area. sSecond, the small sample size affordegd very limited
statistical power to detect the presence cf conditional (or
interaction) effects. That is, do the effects on critical
thinking of differential €Xposure to college vary in magnitude
for different kinds of students (e.g., students differing in age,
race, gender, precollege critical thinking level)? Finally, all
of the existing research on the net effects of college on
¢ritical thinking has been conducted on four-year college
samples. Little or no inquiry has focused on the extent to which
differential exposure to postsecondari education influences
critical thinking for two-year és well as four-year college

students.
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The present study sought to address these ﬁrcblems in the
existing research in a longitudinal and multiinstitutional
investigation of the impact of differential exposure to
postsecondary education on first-year critical thinking.
Specifically, the study had two objectives. First, it attempted
to assess the extent to which the number of credit hours taken
during the first year of college was differentially related to
first-year critical thinking for students in two~year and four-
year colleges. second, it assessed the extent to which the
effects on first-year critical thinking of differential exposure
to college (i.e., number of credit hours taken) < iffered in

magnitude for different kinds of students.

METHOD

Irnitial Institutional sample

The sample was selected from incoming freshman students at
18 four-year and 5 two-year colleges and universities located in
16 different states throughout the country. Institutions were
selected from the National Center on Education statistics IPEDS
data base to represent differences in colleges and universities
nationwide on a variety of characteristics, including
institutional type and control (e.g., private and public research
universities, private liberal arts colleges, public and private
comprehensive universities, two-year colleges, historically black
colleges), size, location, commuter versus residential, and the

ethnic distribution of the undergraduate student body. 1In




aggregate, the student population of those 23 schools

approximated the national population of undergraduates by

ethnicity and gender.

Initial Student Sample and Instruments

The individuals in the overall sample were 2685 first-year
students who participated in the National study of Student
Learning (NSSL), a large longitudinal investigation of the
factcrs that influence learning and cognitive development in
co.lege. The research was sponsored by the federally-funded
National Center on Postsecondary Teaching, Learning, and
Assessment. The initial sample was, as far as possible, selected
randomly from the incoming freshman class at each participating
institution. The students in the sample were informed that they
would be participating in a national longitudinal study of
stuient learning und that they would receive a .tipend for their
participation. They were alsc informed that the information they
provided would be kept confidential and would never become part
of their institutional record.

An initial data collection was conducted in the Fall of
1992. The data collection lasted approximately three hours and
students were paid a stipend of $25 by the National Center on
Postsecondary Teaching, Learning, and Assessment. Students were
reminded that the information they provided would be kept in the
strictest confidence and that all that was expected of them wase

that they give an honest effort on tests and a candid response to
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all gquestionnaire items. The data collected included a
Precollege survey that gatheread information on student
demographic characteristics and backgreund, as well as
aspiratiéns, expectations of college, and a series of items
assessing their orientation toward learning. Participants also
completed Form 88A of the Collegiate Assessment of Academic
Proficiency (CAAP). The CAZP was developed by the American
College Testing Program (ACf) specifically to assess selected
general skills typically acquired by students during the first
two years of college (ACT, 1990). The total CAAP consists of
five 40-minute, multiple-choice test modules, one of which,
critical thinking, is the focus of this study.

The critical thinking test is a 32-item instrument that
measures the ability to clarify, analyze, evaluate, and extend
arguments. The test consists of four passages that are designed
to be representative . © the kinds of issues commonly encountered
in a postsecondary curriculum. a passage typically presents a
series of subarguments that support a more general conclusion.
Each passage presents one or more arguments and uses a variety of
formats, including case studies, debates, dialogues, overlapping
positions, statistical arguments, experimental results, or
editorials. Each passage is accompanied by a set of multiple
choice items. The KR-20 reliability coefficients for the
critical thinking test ranged from .81 to .82 (ACT, 1990). 1In
Pilot testing various instruments for use in the National Study

of Student Learning on a sample of 30 college students, the
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far, the MLt commonly émployed Objective measure of critical

thinking (MM lan, 1987) .,

Eacp - ‘he 23 institutions was given a target Sample gige

fall 1992 data Collectiop at the 23 institutions was 5,000, The

Overal] obtaineg Sample Size, (i.e., those Students actually
tested) for the Fall 199> data Collection was 3,840, or a

Tesponse rate of 76.8%,

Year €Xperience, including Number of credit hoyrsg taken, ang Form

88B of the Collegiate Assessment °f Academijc Proficiency.

Participatijiop in the follow—up data Collection, Of the originaj
Sample of 3,840 Students yho participated in the Fall, 1992
testingh 2,685 Participateg in the Spring, 1993 data collection,

for a follow—up response rate of 69.92%,




However, to adjust for potential response bias by gender,

ethnicity, and institution, a sample weighting algerithm was
developed. Specifically, within each individual institution
participants in the follow~up data collection were weighted up to
the institution‘’s freshman population by gender (male or female)
and ethnicity {(white, black, hispanic, other). Thus, for
example, if institution A had 100 black men in its freshman class
and 25 black men in the sample, each black male in the sample was
given a sample weight of 4.00. An analogous weight was computed
for participants falling within each gender x ethnicity cell
within each institution. The effect of applying sample weights
in this manner was to adjust, not only for response bias by
gender and ethnicity, but also for response bias (i.e.,

differential response rate) by institution.

Final Sample

Because the gquestion in the follow-up instrument asking
students to indicate the number of credit hours taken during the
first year of college was on a scale that best fit the semester
system, there was a concern that it might not provide the same
sensitivity of measurement for institutions on a different
academic calendar (e.g., the quarter or trimester system).
Consequently, rather than risk this as a potentially uncontrolled
factor in our findings we confined our analyses to students from
those institutions in the sample that were on the semester

system. This provided a final sample of 2076 students from 17
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two~ ang four-year colleges located jip 15 different states
throughoyt the country. The four-year Ccollege Sample wag 1860
students attending 13 four-year insfitutions, While the two-year

College Sample consisted of 216 students 3t four two-year

colleges,

Variables and Anal tical Model
~arlables ang_ y 21

Score cn the CAAp Critical thinking test. rhe independent
Variable of interest Was exposure to postsecondary educatiop
operationalized a8s the numper °f semestep hours taken during the
first Year of college, This was 5 self-reported item on the

Spring 1993 follow-up dquestionnajre that was coded: 31 = "6 or

fewer,m 5 - "7-11 nours,n 3 = "12-15 hours," 4 = Mi1g-2p hours," 5
= M21~24 hours,w and 6 = wpore than 24 hours,n 14 vas highly

likely that the Sample Correlatijion between €Xposure to

Consequently, in order to obtain 4 More accurate estimate of the
het impact of €xXposure to postsecondary educatjon °n first-year

Critical thinking, it was Nécessary tq include 4s many of these
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& Panos, 1969, Kuh, 1993, Pascarella g Terenzini, 1991). rhe
other causal influences in the mogdel were oPerationalizeAq as
follows:

1. 1Individuajl Fall, 1997 (precollege) CAAP critical
thinking Scores.

2. Gender: coded 2 = female, 1 = male.

3. Ethnicity: coded 2 = non-white, 1 = white.

4. Fall, 1997 (Precollege) academic motivation: ap eight-
item, Likert—type scale (5 = strongly agree to 1 = strongly
disagree) with an internal Consistency reliabiiity °of .65. the
scale items were developed specifically for the NSSL, and were

-, Ball,
1377). Examples of constituent items are: "I am willing to work
hard in 2 course to learn the material, eéven if it won’t lead to
a higher grade," "When T do well on a test it jig usually because
I was well Prepared, not because the test was éasy," wrin high
. School 1 frequently did more reading in ga class than was reqguireg

simply because jt interesteg me," and »1p high schoo] I

Presented during class.«

5. Age: age in years in Fali, 1992,

6. Work Responsibilities: average number of hours per week
worked on- or off-campus during the first Year of College: coded
1 = "none' to 9 = Y'more than 35 hours.n» (taken fronm the follow—up
questionnaire).

7-11. Number of courses taken during the first year of
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coilege in five different areas: natural science (e.g., biology,
chemistry, engineering, geology, physics); arts and humanities
(e.g., art history, composition, English literature, foreign
languages, philosophy, classics); social sciences (e.g.,
economics, psychology, history, sociology, political science,
social work); mathematics (e.g., algebra, calculus, statistics,
computer science, geometry, matrix algebra); and technical or
pre-professional (e.g., business, education, physical education,
nursing, physical therapy, drafting). Respondents were given 61
different courses across the five broad areas to select from, and
were asked to indicate how many cf each of the 61 courses they
had taken during their first year of college (coded from 0 to 5).
This information was taken from he follow-up qguestionnaire.

Because the existing body of evidence suggests that
institutional context can play a role in shaping the impact of

college in indirect, if not direct, ways, we also included one

institutional~level variable in the analytic model. This was:
12. The average level of critical thinking in each
institution’s first-year class: this was estimated by the

average precollege (Fall, 1992) CAAP critical thinking score for
the sample of first-year students at each of the 17 institutions.
Each individual student in the sample was then given the mean of
his or her institution on the CAAP critical thinking test.

The first stage in the analysis sought to estimate the net
impact of exposure to postsecondary education on end-of-first

year critical thinking. Thus, using ordinary least sguares, end-

ba
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13
of-first~year critical thinking (i.e., Spring, 1993 CAAP critical
thinking score) was regressed on all 12 potentially confounding
influences plus number of semester hours taken during the first
Year of college. Separate analyses were conducted for students
attending two- ang four-year colleges.

In the second stage of the analyses we tested for the
Presence of conditional effects (Pedhazur, 1982). A series of
cross-product terms was computed between hours enrolled during
the first year of college and each of the other 12 variables in
the model. These were then added to the regression model
employed in the first stage of the analyses (i.e., the main-
effects model). A statistically significant increase in
explained variance in critical thinking attributable to the
cross-product terms (over and above the main-effects model)
indicates that the net effects on critical thinking of erposure
to postsecondary education vary in magnitude for students at
different levels on the other variables in the prediction model

.

Once again, separate analyses were conducted for the two- and
four-year college samples.

Weighted sample estimates, adjusted to the actual sample
sizes to obtain correct standard errors, were used in all
analyses. Because of its large size (N=1876) a critical alpha
level of .01 was used in all four-year college analyses. A
critical alpha level of .05 was used for all two-year college

analyses because of the smaller sample size (N=216).
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RESULTS

Table 1 summarizes the Parameter estimates for the net effects
of hours of eénrollment on first-year critical thinking. fThe npn
column is the unstandardizeqd regression coefficient, the "Beta"
column is the standardizeq regression coefficient, ang the mgn
column indicates whether or not the regression coefficients are

significantly greater than zero. As the table shows, in the

statistically significant, positive, net effect on end-of-first-

Year critical thinking for botp the two-year ang four-year college

between-sample comparisons (Pascarella &.Terenzini, 1991), it can
be seen that effect of hours enrollegd at four-year institutions
(.458) was about 1.56¢ times as large as the corresponding effect at
two-year institutions (.294). rhis difference in the magnitude of
between-sample regression coefficients was, however, not
statistically significant.

The unstandardizeg linear regression coefficients can also be
Used to estimate the aveérage net increase in critical thinking

associateq with each individual increase in the SiX categorieg of
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semester hours taken. For the four-year sample each increase in
semester-hours taken was associated with a net increase of .458 of
point in end-of-first-year critical thinking. Thus, on average,
students attending college full-time (24 semester hours or more)
had a 2.29 point net advantage (.458 x 5) in critical thinking over
students enrolled in college for only 6 or fewer semester hours.
Dividing 2.29 by the standard deviation of end-of-first~year
critical thinking (5.53%) converts to an estimated effect size
advantage of .41 of a standard deviation or 15.9 percentile points.
(Glass, McGaw & Smith, 1981; Light & Pillemer, 1982). (That is, if
four-year college students enrolled for 6 or fewer semester hours
are at the S50th percentile in critical thinking at the end of the
tfirst year of ccllege, students enrolled for 24 hours or more are
performing at about the 66th percentile.) For the two-year college
sample students attending college full-time had 1.47 peint net
advantage in critical thinking over students enrolled in college
for 6 or fewer semester hours. This converted to an estimated
effect size advantage of .24 of a standard deviation or 9.5
percentile points. Thus, if two-year college students enrolled for
€ or fever semester hours are performing at the 50th percentile in
end-of-first-year critical thinking, students enrolled for 24
semester hours or more are performing at about the 60th percentile.

The second stage of the data analyses sought to determine if
the effects on critical thinking of hours enr lled were general or

conditional. The addition of the sets of cross-product terms to

the main-effects model was associated with non-significant




ie

increases in explained variance in critical thinking for both the
two- and four-year samples. This suggests that the linear
estimates of the effects of semester hours enrolled on first-year
critical thinking are similar in magnitude for two- and four-year
college students at different levels of the other variables in the
prediction equations shown in Table 1 {e.g., Precollege critical
thinking and academic motivation, gender, race, age, work

responsibilities, kinds of coursework taken).

ADDITIONAL ANALYSES

We suspected that the net relationship between semester
hours enrolled and end-of-first-year critical thinking might not
be adequately described by the linear regression coefficients
shown in Table 1. Consequently, we tested for the presence of a
significant curvilinear relationship by adding a quadratic term
(hours enrolled)’ to the l13-variable linear equations (Pedhazur,
1982). The addition of the quadratic term was not associated
with a significant R’ increase in the four-year college sample
(t-ratio for the quadratic term = 1.:zs, P > .05). Thus we
concluded that the linear regression coefficient alone adequately
described the net effect of semester hours enrolled on critical
thinking for the four-year college sample.

The addition of the quadratic tefm in the two-year college’
sample was associated with a significant R’ increase (t-ratio for

the gquadratic term = 2.51, p < .05). This evidence indicated

x5
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that the net impact of semester hours enrolled on critical
thinking was not adequately described by the linear regression
coefficient. Using the regression eguation in Table 2, the net
curvilinear relationship between semester hours enrolled and end-
of-first-year critical thinking was plotted for the two-year
college sample. This curvilinear relationship is shown in Figure
1. As Figure 1 indicates, two-year college students attending
full-time (more than 24 semester hours) did substantially better
than all their counterparts who were enrolled for fewer hours.
However, the lowest levels of criticai thinking were shown by
students enroclled for between 12-15 hours during the first year
of college. Students enrolled for six or fewer semester hours
actually showed somewhat greater critical thinking development

than then counterparts enrolled for between 7 and 20 hours.

T R TR e e e e TS e = S G e - o - -

Dt i S

CONCLUSIONS
The vast majority of research on critical *hinking has
focused almost exclusively on the gains made by college students.
A literature review uncovered only one, somewhat limited,
iongitudinal study that attempted to assess the unigue or net
effect of college attendance on critical thinking. The present
loengitudinal study scught to determine the net effect of

differential exposure to postsecondary education on the first-
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year critical thinking of 2092 students attending 13 four-year
and 4 two-year colleges from 15 states around the country.

The findings from the four-year college sample suggest that
amount of exposure to postsecondary education, operationalized as
number of semester hours taken, had a modest, positive effect on
end-of-first-year critical thinking. Moreover, this positive
effect persisted even in the presence of controls for precollege
critical thinking and academic motivation, the average critical
thinking of the first-year class at the institution attended,
gender,ra;e, age, work responsibilities, and types of courses
taken auring the first year of college. The findings also
suggest that the positive effect on critical thinking of exposure
to postsecondary education for four-year college students is
general rather than conditional. That is, it appears to be
similar in magnitude for students with different precollege,
ascribed, and other characteristics (e.g., precollege critical
thinking and academic motivation, race, gender, age, work
responsibilities, and kinds of courses taken). Exposure to
postsecondary education also appears to have the same net effect
on individual student critical thinking irrespective of the
average level of critical thinking of the students at the
institution attended.

It is interesting to compare the findings of this
investigation with those of previous longitudinal assessments of
the net effects of college on critical thinking. 1In Pascarella’s
(1989) study 30 students who attended college full time had a net

“
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advantage after one year of .44 of a standard deviation, or 17
percentile points, in critical thinking (as measured by the
Watson-Glaser Critical Thinking Appraisal) over 17 similar

students who did not +ttend college. The present study found

+41 of a standarg deviation, or 15.9 pPercentile points, in

critical thinking (as measured by the critical Thinking Test of

students enrolled for six hours or less during the first year of
college. Thus, our four-year college findings, based on a much
larger multiinstitutional sample, with a different operational
definition of €xposure to college, and using a different measure
of critical thinking, are guite consistent, if not totally
replicatory, of the single e€Xisting longitudinal study on the
topic. For four-year college students college attendance appears
not only to have a net, positive, impact on the development of
critical thinking, but the more a student is exposed to the
academic experience of college the larger the net positive impact
on his or her growth in critical thinking.

The findings for the two-year college sample are in some
ways consistent with those from the four-~year sample, but in
other ways different. As with the four-year sample, level of
exposure to postsecondary education hagd a significant, positive,
linear effect on end-of-first-year critical thinking that

persisted even in the bresence of the same statistical controls.

(AKX
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Similarly, as with the four-year sample, the positive effect on
critical thinking of level of exposure to postsecondary education
was general rather than conditional. That is, it appeared to be
similar in magnitude for students differing on such
characteristics as precollege critical thinking and academic
motivation, gender, race, age, work responsibilities and kinds of
courses taken. The major difference between the two- and four-
year college findings was that, in the former, the net
relationship between level of exposure to postsecondary education
and first-year critical thinking showed a significant deviation
from linearity. Consistent with the four-year findings, students
attendirg a two-year college full-time (more than 24 semester
hours) clearly derived the largest critical thinking benefits.
However, the lowest level of e¢ritical thinking was demonstrated
by students enrolled for between 7 and 20 hours, with somewhat
larger benefits accruing to those enrolled for less than 6
semester hours. The explanatior for this curvilinear effect is
not readily apparent. It may simply be an anomaly in our data
manifest because of the rather small two-year college sample
(N=216). Nevertheless, such a finding suggests the importance of
testing for the presence of non-linear relationships in
estimating the impact of level of exposure to postsecondary
education on the outcomes of the collegiate experience.

Perhaps the most confirmatory findings of the study with
respect to the intellectual impact of college is that students

attending either a two- or four-year institution full-time

l)'
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achieved greater levels of critical thinking during the first
year of college than students enrolled part~-time. The causal
mechanisms underlying this influence, however, may be a bit more
subtle than merely variations in exposure to the academic
experience of college. Evidence reviewed by Pascarella and
Terenzini (1991) suggests that for such general cognitive
outcomes as critical thinking the impact of any one academic or
non-academic experience may not be as important as the student’s
total level of engagement in the academic and social systems of
the institution. Thus, particularly in four-year institutions,
‘full-time enrollment may be a partial proxy for the fact that
students attending college full-time are also more likely than
their non full-time counterparts to become involved in the
mutually reinforcing academic and social experiences that foster
intellectual development (e.g. informal interaction with faculty
and peers, involvement in clubs, organizations, and cultural
events, residing on campus, etc.). Of course this is not to say
that exposure to the academic experience of college is
unimportant. Although the effect was not as pronounced as in the
four-year sample, full-time students in two-year institutiouns,
where no one lived on-campus, still derived larger critical
thinking benefits than those enrolled for fewer semester hours.
This suggests that the academic experience itself may be a

significant part of the impact.
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LIMITATIONS

This investigation has several limitations that should be xept
in mind when interpreting the findings. First, although the
overall sample is multiinstitutional and consists of a broad
range of two- and four-year institutions from around the country,
the fact that the analyses were limited to 17 institutions on the
semester system means that we cannot necessarily generalize the
resuits to all two- ané four-year institutions. Similarly,
although attempts were made in the initial sampling design, and
subsequent sample weighting, to make the sample as representative
as possible at each institution, the time commitment and work
required of each student participant undoubtedly led to some
self-selection. We cannot be sure that those who were willing to
participate in the study responded in the same way as would those
who were invited but declined to participate in the study.
Weighed against this, however, is the fact we found no
significant conditional effects involving such factors as age,
precollege critical thinking and academic motivation, work
responsibilities or kinds of courses taken. Thus, even if the
sample had some bias on these factors it did not appear to have
an appreciable influence on the study results. Third, while we
looked at one important measure of cognitive development in
college (the ability to think critically), this is certainly not
the only dimension along which studen£s develop intellectually
during the college years. Alternative conceptualizations or

approaches to the assessment of cognitive development might have

o
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produced findings different from those yielded by this

investigation. Finally, this study is limiteq by the fact that
it was only able to trace cognitive growth over the first Year of

college. We cannot be sure that tpe effects we observed would

persist over subsequent years,
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TABLE |
PARAMETER ESTINMATES FOR EFFECTS OF SEMESTER HOURS ENROLLED ON END-
OF FIRST-YEAR CRITICAL THINKING®

ST Two-Yeur Collepes Four-Year Collepes
PREDICTOR h Beta { b Beta t
Precollege Critical Thinking S04 482 Q.25 .699 .660 35.28%*x
Average Critical Thinking o .730 2905 4.30%%% 098 .037 1.91
First-Year Class
Precollepe Academic -.093 -.037 1.77 036 .004 26
Motivation
Female =381 =031 77 226 .020 1.25
Non-White -.452 -.037 .00 -.764 -.068 3.63*>
Ape 042 038 .03 047 031 1.92
Waork Responsibilities 023 010 25 -.043 -.021 1.25
Number of Courses Fiahen 34 30 2.60%* 048 .022 1.26
in Arts and Humanities
Number of Courses Talen 041 125 3.00%=% .092 .025 1.47
in Natural Sciences and
Engincering
Number of Courses Tahen - 120 -.033 .76 102 .036 2.16
in Sociul Sciences
Number of Courses Tiken =772 -.189 3.29%%x 18 .004 22
in Mathematices uand
Statisties
Number of Courses Faleen =224 -U54 1.34 -.228 -.050 2.95%*
in Technical ' Pre-
Professtonal Areas
Semester Hours Enrotled 294 86 2.00% 458 J13 6.80%%*
During the First Year of
College
R’ A2 5725

Means, stundard desiations, snd intercoreelations among all variables are available from the first author.

*n < Y8
::<>:«.>!<p < (M

.\(\
l‘,c:‘/
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TABLE 2

REGRESSION EQUATION DESCRIBING THE CURVILINEAR EFFECT OF SEMESTER
HOURS ENROLLED ON EXD-OF-FIRST-YEAR CRITICAL THINKING FOR TWO-YEAR
COLLEGE STUDENTS

PREDICTOR Unstandardized Regression Weight (b)
Precollege Critical Thinking .483
Average Criticaul Thinking of First-Year Class 715
Precolfege Academic Motiviition -.739
Female -.384
Non-W hite -.5372
Age 052
Worle Respansibilities 017
Number of Courses Taken in Arts and Humanities 505
Nomber of Courses Taken in Nutural Seicnees and .652

Engineering

Number of Courses Talien in Social Sciences - 167
Number of Courses Taleen in Mathematics and -.713
Statistics

Number of Courses Tuken in Technical’Pre- -.288

Professional Areas

Semester Hours Enrolled During the First Year of -1.557
College

{(Semester Hours Enrolled Duoring the First Year ol 247
College)

Constant -7.028

™
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