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Community College Transfers

ABSTRACT

1

This paper investigates the probability of transfer for a random

sample of 2,500 students who attended community college within two years

of high school graduation in 1980. Nationally representative longitudi-

nal data fron Hick School and Beyond were used to describe characteris-

tics of 1980 high school graduates, grouped by their primary activity

within two years after high school. On background characteristics,

high school behaviors and achievements, community college students fell

about midway between those who went to 4-year colleges and those who did

not go to college at all The sample of community college students was

divided in two groups: (a) those who transferred to a 4-year college

(24.3%), and (b) those who did not. Causal models, using least squares

regression, logistic regression, and LISREL were then used to obtain

estimates of the effects of family and student background, high school

behaviors and outcomes, and college behaviors on the probability of

transferring to a 4-year college. College behaviors were found to have

the stongest direct effects, although other factors, including social

class, placement in the academic track, applying to college while in

high school, and getting good gra'es and high standardized scores

exerted important indirect effects on transferring.
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BACKGROUND

2

Although community colleges currently enroll over one-third of the

American students in higher education (National Center for Education

Statistics (NCES], 1985), their academic value in higher education is

frequently questioned. Specifically, a large body of research documents

the socially stratifying effects of enrolling in community college in

comparison to 4-year colleges and universities (Bowles & Gintis, 1976;

Dougherty, 1987; Karabel, 1972, 1974, 1986; Pincus, 1974; Rosenbaum,

1976; Vaughn, 1980). Not only are community college students socially

and academically disadvantaged in comparison to their 4-year college

counterparts (Meznek, 1987; NCES, 19d4), but their students are likely

to attain considerably less education, after these initial disadvantages

are taken into account (Alba & Lavin, 1981; Anderson, 1984; Breneman

Nelson, 1981; Dougherty, 1987; Velez, 1985). These studies, some of

which use nationally representative samples, have found that the

proportion of community college entrants who eventually receive

baccalaureate degrees is from 10% to 20% less than comparable students

who enter 4-year colleges (summarized in Dougherty, 1987).

Results from those studies which focus on comparisons of educational

attainment of students from community and 4-year college are most

relevant to the central question of this paper. However, there are some

clear differences. While most of such studies conclude that community

colleges are academically (and socially) limiting because the eventual

number of years of education for their students is less than those of

the comparison group in academically oriented college programs, the

4
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studies do not examine community college students as a whole. Moreover,

although t : causal models for these studies typically include controls

for student characteristics (race, SES, educational aspirations, grades,

and curricular track), none of the studies include extensive information

about students' high school behaviors (e.g. courses, homework) nor high

school outcomes (except grades). More importantly, they include very Few

measures of students' academically related college behaviors, other than

work information and college grades. Nowhere in these analyses do we

see information about courses taken, or numbers of credits accumulated

during a given time span. However, it seems likely that these behaviors

are influential in students' motivation, persistence, transfer, and

eventual degree status.

Because of the paucity of information on students' in-college

academic behaviors, results from such studies lack the ability to

explain why students from community colleges evidence lower educational

attainment levels. The three studies which included followup Informa-

tion on the class of 1972 from the National Longitudinal study study

conclude that the eventual educational attainment of community college

students is less, compared to their 4-year college counterparts.

Anderson (1984) showed that 13.4% fewer community college students earn

a baccaulaureate degree; Breneman and Nelson (1981) found an 11.3%

difference; and Velez (1985), who followed the NLS class seven years

after high school graduation, fouNd a difference of 18.7%. Alba

and Lavin (1981), whose sample included 2- and 4-year college students

in the New York City collv-es from 1970 to 1975, found an educational

attainment 'ifference of 11.2%. Dougherty (1987), in a review of Several

5
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studies examining the comparative attainment for 2- and 4-year college

students, speculates that the probable reason why community college

students show lower levels of eventual educational attainment relates to

the vocational thrust of these schools. However, neither he nor other

researchers present empirical evidence about the actual coursetaking

behaviors of community college students which would substantiate these

claims. In a study which investigated attrition from community colleges

attended by NLS-72 students, Mexnek (1987) found that academic factors

such as aspirations, academic integration, and institutional commitment

were far more important than psychological social factors.

The body of research on community colleges has several inherent

weakenesses. First, much of it is not conducted on nationally represen-

tative samples. A large proportion of the available research is on

individual institutions or itate community college systems, which limits

our abiity to describe that sector of higher educatioras a whole. For

example, Alba and Levin (1981) investigate the CUNY system in New York;

Baratta and Apodaca (1984) examine the California system; both the Astin

studies (Astin, 1977; Astin, et al., 1982) and Pascarella (1985) use

the American Council of Education-Cooperative Institutional Research

Program (ACE-CIRP) data from large but not randomly selected samples of

college freshmen.

Second, much or the research is rather dated, particularly given the

desire of community colleges to be quite responsive to market condi-

tions. Many of the more sociological studies (Bowles & Gintis, 1976;

Karabel, 1972, 1974; Pincus, 1974); Rosenbaum, 1976) were Written over

a decade ago. Athough there have been studies which have used

6
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nationally representative samples, these have focused on the National

Longitudinal Study of 1972 (Anderson, 1984; Breneman & Nelson, 1981,

Meznek, 1987; Robertshaw & Wolfle, 1981; Velez, 1985). Although the

samples are reasonably large and random, the the fact that the NLS

students graduated from high school almost two decades ago limits

generalizability to today's community colleges, especially in an

educational sector which changes its focus rather frequently, in

response to occupational demand.

Third, there is another set of writings on community colleges (e.g.

Cohen and Brauer, 1982) which has the ring of advocacy concerning the

status of community colleges, probably in reaction to the social

stratification literature on this topic. These studies focus more on

the economic benefits of vocational training obtained in community

colleges than on their function as an alternative means to a traditional

college education. These writings stress the special opportunities in

higher education offered to non-traditional (i.e. minority and disadvan-

taged) students (Sawyer & Nickens, 1980). Even with the findings that

community college attendees show lower levels of eventual educational

attainment discussed above, it is difficult to completely discount a

powerful argument favorable to these institutions. That is, primarily

because of the same institutional factors which might help to explain

less persistence in education for their students (e.g. the lack of

academic selectivity, flexible course offerings, lower tuition levels,

and proximity to students' homes), community colleges provide an

opportunity to continue education for students with limited'academic or

economic resources.

7
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While conceding the polarity which typifies the scholarly research

on community colleges and recognizing the soundness of both sets of

arguments, we are anxious to avoid placing our own research at either of

the two extremes. Although most of the research focuses on the socially

and academically limiting aspects of these institutions, the other

strain is characterized by extolling the opportunities these schools

allow to students who might otherwise be denied post-secondary

education, the "second :hence" for academically ill-prepared but

educationally motivated high school graduates, and the market-oriented

relatively high-paying vocational training typically available in

community colleges.

To us, such a debate is reminiscent of the half-full half-empty

metapnor. It seems clear that, by design, community colleges are not

academically or socially select institutions. They do not deliver a

highly demanding academic program for the majority of their students,

with a considerable proportion the typical community college curriculum

devoted to either remedial or vocational training. They enroll students

from families of considerably lower socioeconomic status, more likely to

be minority, with considerably less academic preparation and lower

achievement levels. Many studies have shown that such students have

lower persistence and attainment rates in higher education (Dawkins &

Braddock, I98Z; Donovan, 1984; Gosman, landridge, Nettles, & Thoeny.

1983; Hatch, 1984; Henson & Astin, 1978; Perry, 1981; Thomas, 1980).

Parental influence toward students' aspirations for higher education has

also been shown to be different for male and female students (Lomax a

Gammill, 1984). Social integration and other non-cognitive factors have

8
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been shown to have a strong effect on rates of persistence in higher

education (Rugg, 1982; Meznek, 1987; Tinto, 1975; Tracey & Sedlacek,

1984), and community college students are less likely to have such a

sense of integration because they are non-resident students. However,

community colleges enroll large numbers of America's post-secondary

students. Therefore, we believe that this sector of higher education

must be taken seriously.

The present study attempts to improve on past research on community

colleges in certain respects, without taking a stand on the socially

stratifying/economically enhancing debate. First, we examine a large.

current, and nationally representative sample of 1982 high school

graduates to provide descriptive information on their college-going

behaviors. Exactly what proportion of America's recent high school

graduates enter community college, compared to those entering 4-year

colleges and universities? What are the demographic and academic

characteristics that differentiate these two groups, and how do the

students attending these two types of colleges compare to the large

group of high school graduates who do not pursue higher education?

Second, the central research question of this paper focuses on the group

of students who attends cormunity college, and describes the comparative

characteristics of those students do and do not transfer to 4-year

college, including the proportion who actually make that transition

within sour years of high school graduation. More importantly, we

construct a causal model to typify the background, high school

experiences, and college-level experiences which appear to Facilitate

transfer to 4-year college for all students who attend community college

9
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Sample and data. Data are drawn from High School and Beyond (HS0),

a multi-purpose nationally representative longitudinal study of American

high school students. The sample used in this study comes from the

original HEaB sample of 1980 high school seniors, which included almost

30,000 randomly selected students in over 1,000 randomly selected high

schools. Information was gathered on a large subsample of these

students at two additional timepoints, at two (1982) and four (1984)

years after high school graduation. The total sample for these two

followups (n=10,815) was use 1 for the first part of the study. In the

base year (1380), certain high schools (private schools and schools with

high enrollments of minority students) were oversampled. The subsequent

Follow-up sample contained all the private school students and all the

minority students from the original study, but reduced the remaining

sample (largely white and from public high schools) to 38: of its

original size. Because of this purposive oversampling at both the base

year and (particularly) the followups, all analyses have employed the

design weights supplied with the HS'ex13 data. Results may thus be genera-

lized to America's high school class of 1980. Although their proportions

in the population are relatively small, parameter estimates for minority

groups are stable because of the relatively larger samples for those

groups resulting from the stratified sampling procedures.

The analyses which investigate the probability of transfer from

10
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community college to 4-year college include all those students who

attended community college either full-time or part-time at any semester

during the first two years after high school (1980-1982), resulting in a

sample of 2,500. To be included in the "transfer" group, community

college students rust have been enrolled in a 4-year college or

university either full- or part-time, during any semester of the period

between two and four years after high school graduation (1982-1984).

Analytic model. The basic approach in the causal analyses in this

paper is path analysis (Pedhauser, 1982). The final dependent measure

is the probability of transferring to a 4-year college, dummy coded

(;=yes, 0.no). Employirj a causal model which may be quantitatively

evaluated with a path analytic approach allows us to examine ti.,

indirect and direct relationships between both exogenous and mcderating

variables and the fin:11 dependent measure, transfer probability. The

structural model which guidee cur aualyses is shown in Figure 1. This

model is composed of five constructs, each of which is operationalized

by a set of variables. Parameter estimates of all path coefficients are

obtained using ordinary least squares regression estimation procedures

(Cohen i Cohen, 1983; Pedhauser, 1982). We have employed pairwise

deletion of missing data to make maximum use of the information

contained in the datp.

Insert Figure 1 about here

First, we evaluate the effect of the construct student background

11
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(social class; race; and gender) on students' academically related

behaviors in hioh school (thei curricular tack; whether they attended

Catholic high school; how much homework they did; the number of ecade-

mic math courses they took; their educational aspirations in the 10th

grade; and the degree to which their parents showed interest in their

academically-related acti sties). These relationships are shown as

Path A on Figure 1. Second, we evaluate the combined effect of student

background and high school behaviors on hid, school outcomes (academic

achievement; grade point average; and whether the student applied to

college while in high school). These relationships are shown as Paths B

and C. Third, the effects of background, high school behaviors, and high

school outcomes as estimated on community college behaviors (semester-

hours of credit; number of semester student attended full time; grades;

number etc seresters of math and science courses taken; whether the

student was working at the point of the first HS&B followup; whether or

not the student was lajoring in a science-related area; the age the

student planned to enter the workforce fulltime; and a measure of job

satisfaction, for those students who were working). Paths D, E, and F

indicate these relationships.

Finally, we evaluate the effect of all these constructs -- back-

ground, high school behaviors, high school outcomes, and community

college behaviors -- on the probability of transfer from a 2-year to a

4-year college. These relationships, which represent the direct

effects of all model variables on the likelihood of transfer, are shown

in Paths G, H, I, and J. Results of all path analysis regressions are

presented as standardized regression coefficients, in order to make

12
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comparisons of the magnitude of effects, both direct and indirect,

across the many variables in this model which are scaled in different

metrics. Both direct effects of all model variables on the final

dependent measures and intermediate effects that typify path

coefficients for the entire analytic model, are presented.

Evaluation of direct and indirect effects; Structural equation

modeling. It is theoretically possible to quantify both the direct and

indirect effects of all the variables included in the model presented in

Figure 1 from the path coefficients produced with OLS regression.

However, such computations are +edious in practice, since the alternate

"routes" for indirerct effects are numerous and the computation of these

indirect effects therefore complicated. Fortunately, we have available

another analytic tool structural equaticn modeling using statistical

estimation procedures with the LISREL program -- to compute the indirect

effects rather easily (Joreshog & Sorbom, 1983). Constraining the LISREL

structural model to exactly duplicate the assumptions made using OLS

regression (i.e. not allowing the computation of latent constructs), we

have computed both the direct and total effects of all model variables

on the probability of transfer. The indirect effects of these variables

on the outcome are simply the differences between the total effects and

the direct effects of each variable on the dependent variable.

However, caution has been sounded about the use of structural

equation modeling techniques with dichotomous outcome variables (Muthen,

1983; Muthen & Christofferson, 1981). The cLsential problem of using

LISREL with dichotomous variables -- especially dichotomous outcome
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variables i= that the program assumes an underlying continuous and

normal distribution for categorical variables. Although it is difficult

to conceptualize the decision to transfer from 2-year to 4-year college

as continuous, we have risked the potential (and uncorrectable) viola-

tion of this assumption to confirm and validate our structural

parameters obtained under path analysis and OLS with LISREL. In this

second use of LISREL, we have used the program to actually make

estimations of the relationships between the latent factors of student

background, high school behaviors, high school outcomes, college

behaviors, and 4-year college transfer, rather than the earlier

constraints to duplicate the regression model. In this analysis, we

have freed or eliminated parameters according to indications from early

and exploratory LISREL analyses. For all the analyses which use LISREL

modeling techniques, we have employed the same correlation matrix

(computed with pairwise deletion of missing data) used in the OLS

analyses. We wish to emphasize that the use of LISREL in these

analyses, somewhat problematic with a dichotomous dependent measure, is

to be seen as confirmatory of our results obtained using regression

methods. Maximum likelihood estimation procedures are used in these

LISREL analyses, instead of the least-squares estimation methods which

typify the path analysis results.

Logistic regression. In theory, statistical analyses with catego-

rical (dichotomous) dependent measures should use logistic methods.

Such analyses, designed for evaluating the effect on dichotomous

outcomes variables of both categorical (dummy-coded) and continuous

14
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predictors, estimate the effects of independent variables on the outcome

variable as an odds ratio, logarithmally transformed to produce linear

instead of curvilinear relationships. However, it has been found that

ordinary least squares methods produce unbiased estimates of structural

relationships if the distribution of the dependent measure is non-

extreme (i.e. between 207. and 80%) since the middle portion of the ogive

curve produced by an untransformed analysis with a dichotomous dependent

measure is essentially linear (Anderson, et al., 1980; Goodman, 1978;

Markus, 1979). Although the distribution of our outcome variable falls

in the "safe zone" defined by Goodman and Markus (i.e. 24.3% of the

community college students transferred to 4-year colleges), we have

employed logistic regression methods.

However, again these methods are used to confirm the original OLS

analyses, rather than as separate investigations. This caution is

particularly appropriate in investigating logistic regression results,

because this analytic method allows the treatment of missing data only

with listwise methods, rather than the pairwise deletion which typified

all earlier analyses. With a large analytic model, using survey data

which contain substantial missing data, the sample size is thus

considerably reduced (to less than 1,000 from the original 2,500 cases).

In order to compare the results from logistic regression with those of

OLS in this analysis, we have also conducted a listwise regression on

the final analytic model. However, it is our opinion that substantive

interpretations of results from this considerably reduced sample are

problematic. Comparison os the parameter estimates, their rank orders,

and statistical significance levels, are nevertheless instructive, and

15
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give a good indication of the appropriateness of the OLS methods

employed in the substantive analyses in this paper.

RESULTS

Who Goes Where?

There are only a few alternatives open to high school graduates

looking to the future. In general, they must choose college or work (or

both, more and more frequently). Over half (58%) of the high school

class of 1980 attended college, as seen in Table 1. In order to get a

clear picture of student "destination" after high school, the categories

on that table are made mutually exclusive somewhat arbitrarily, using

the following decision rules. If students indicated they had enrolled

in a community college for even a single semester during the 1980-82

period, they were so classified. Fully 237. of high school graduates (or

40% of the college-going group) attended community college within two

years of high school graduation. This large number certainly under-

represents the total numbers of students in community college, since it

has been shown that only about half of the students who ultimately

attend community colleges enter within two years of high school

graduation (U.S. Bureau of the Census, 1985).

Insert Table 1 about here

The second data filter was for 4-year college. If students spent

even one semester in such an institution (but were never in a Z-year

16
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college), they were placed in that category. Thirty-five percent of high

school graduates attended 4-year colleges right after graduation. The

third data filter was employment. Those students who were not in college

at all during the two years after high school graduation, but reported

working 39 or more hours per week during any of four time periods

queried during the two-year period after graduation, were classified as

working. Of the high school class of 1980, 34% went to work full

time, close to the same proportion who went to 4-year colleges. High

school graduates who entered the armed forces were also included in the

working category. A final group -- neither working not attending school

at any time during the first two years after high school graduation

comprised 8% of the class of 1980. It is clear that community

colleges enroll large numbers of students, since almost one-fourth of

all high school graduates attend such institutions within two years of

graduation.

The differences in the background characteristics of these four

groups are unsurprising. The social class level of the families of

community college students is about midway between 4-year college

attendees and those who go to work. Clearly, social class is strongly

related to "who goes where" after high school, with group differences of

about .3 standard deviation (s.d.) units. The rmllege-going behaviors

of the two groups of minority students -- blacks and Hispanics -- is

quite different. Black students are slightly less likely to attend

2-year than 4-year college, and are about equally likely to attend

college as to go to work. However, the non-working, non-student group

has a higher proportion of blacks than any other group. Hispanics, on

17
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the other hand, are almost twice as likely to attend 2-year as 4-year
,
4

colleges, slightly more likely to go to work or to be in the

non-college non-work group. Compared to males, females are slightly

more likely to be in either type of college, considerably less likely to

be working, and more likely to be in the group pursuing activities other

than college and work.

The academic orientation of students in these four groups is quite

different. First, the differences in the achievement levels of the four

groups varies considerably, with community college attendees fully one-

half standard deviation below their 4-year college counterparts in high

school senior-year achievement. Those who work (or do other things) are

about .4 to .5 s.d. units below the community college students in

average achievement. Second, community college students are as likely

to come from the general as the academic curricular track (39h for

each), whereas students who attend 4-year colleges are about 2.5 times

as likely to be from the academic as the general track. Vocational

track students are most likely to be working (understandably). General

track students are very heavily represented in the working and "other"

groups, where they comprise almost half of both groups. Both in terms

of social background and academic orientation, these four groups vary

considerably. In general, the group of students who attend community

college is as different from the other group of college students as

those college groups are from students not engaged in higher education.

Which Community College Students Transfer?

The remainder of th analyses in this study focus on the sample of

18
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2,S00 students who have attended community college within two years of

their graduation from high school in 1980. Table 2 presents group

means for the transfer and non-transfer groups on a host of variables

representing the constructs of family background, high school behaviors,

high school outcomes, and behaviors in community college. The diffe-

rences between the means for each group on these variables have each

been tested for statistical significance with t-tests (2- tailed). We

realize that repeated (and thus non-independent) t-tests on the same

groups create problems in interpretation, and so we make no substantive

conclusions about these differences. It should be noted that, with the

exception of one of the 22 variables in this list, t-test results show

that all differences are significant at or below the .001 probability

level. The variables described in Table 2 comprise the analytic causal

model discussed below, with each set of variables comprising the

constructs shown in Figure 1.

Insert Table 2 about here

R. Background characteristics. The students who transfer from

community to 4-year college within two years of high school yraduation

are of higher social class, less likely to be minority, and more likely

to be male. In fact, the SES level of the transferees closely resembles

the average social class of those students who originally enrolled in

4-year colleges (see Table 1). Almost 9: more males than Females

transfer, and the transfer group contains almost 4 percent fewer blacks
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and Hispanics than the non-transfer students. Therefore, transfer is

clearly a non-random event, in terms of student background.

B. Academic behaviors and outcomes in hicib school. The community

colleg students who transferred to 4-year colleges evidenced a more

academia orient tion on all such measures considered in these analyses.

For example, those who transferred were twice as likely to have been

enrolled in the academic curricular track in high school as the non-

transfer students, with the transfer group almost as likely to have come

from the academic track as those who originally enrolled in 4-year

college (61% vs. 65%). More than twice the proportion of the transfers

as the non-transfers attended Catholic high school (11 vs. 5%). They

reported having done more homework and taken a year more of academic

math in high school. The transfer students were much more likely to

have planned college attendance early in their high school career than

the non-transfers (817 vs. 577.) and they found their parents to be much

more actively involved in their academic endeavors during that period.

Although the clear majority of both groups applied to college while

still in high school (88% and 75%) transferees were 13% more likely to

have done so. On a composite measure of achievement taken at the senior

year of hic-,h school, transfer students scored .6 s.d.'s above their

non-transfer community college counterparts, but less than .2 s.d. below

those who went directly to 4-year college. Thus, on many of the

measures of academic orientation taken in high school, the students who

attended community college and transferred to 4-year college resembled

their counterparts who went directly to 4-year college more closely than

20
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their non-transferring community college counterparts.

C. Academically related behaviors in college. Dougherty (1387)

conjectured that a major factor for community college students' defi-

ciencies in eventual attainment of the baccalaureate degree was the

difficulty of transferring all the credits they had earned in community

college, a phenomenon noted in less recent studies (Knoell & Medsker,

1965; Phelegar, Andrew, & McLaughlin, 1981; Van Alstyne, 1974). We have

data on neither the exact number of credits which were transferable nor

on whether the students who transferred had actually obtained the

associate degree (although we are assuming that the majority did so).

However, obtaining such a degree is strongly related to accumulating

credits, and both are related to transfer. Correspondingly, those

students who transferred to 4-year college had earned over 80% more

credits during their first two years of college than those who didn't

transfer (averages of 37 vs. ZO semester-hours).

In fact, the non-transfer group averaged fewer than one year of

credit in the average college (which we assume is about 30 credits). The

transferees also reported spending many more semesters in full-time

status (Z.9) than did the non-transfers (1.2) during the first two years

after graduation. Not only did the transferees have more credits, but

they did better in the courses they took. They also took more math and

science courses, which are considered to be quite demanding curricular

areas. More transferees indicated they planned to major in science, as

well, although that difference was not statistically significant.

Half or more of both groups reported working while in college,
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although the non-transfers were much more likely to so report (66% vs.

497.). However, for those students who wfr'e working, the transferees

were significantly less likely to be satisfied with the work they were
3

doing than the non-transfer students. Those who transferred planned to

enter the workforce full time almost 2 years later than their non-

transfer counterparts, a difference of .8 s.d. units. We believe this

variable acts as a proxy for educational aspirations, where later work

force entry indicates more time spent in school.

It appears that there as many social and academic differences

between the community college students who do and do not transfer as

between the those students who attend community and 4-year colleges.

Important differences related to transfer status were found in back-
.

ground, ability/achievement, academic orientation in high school and

college, and in employment among community college attendees. However,

we know that these factors are highly collinear. Therefore, we turn our

investigation to a causal analysis, where these relationships may be

evaluated with methods which take other variables into account. In

addition, we examine both the direct and indirect effect of these

variables on the probability of transfer for these students.

Causal Model of Transfer to 4-Year Collees

R. Path anal'se5 with OLS regression. The major analyse., in this

study use regression methods to investigate the structural relationships

of students' background, high school behaviors, high school outcomes,
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and college behaviors to the probability of transfer to a 4-year

college. As such, the analyses focus exclusively on the sample of 2,500

1980 high school graduates who enrolled in community college. As stated

. earlier, all results (sported in this (and subsequent) sections are

presented in the effect size metrLc of standardized (beta) regression

coefficients. Nominal levels of statistical significance are computed,

using design weights, without making adjustment for the two-stage

probability sampling design of HSO.

1. Direct effects. Table 3 presents the direct effects of all

variables in the model on the probability of transfer (paths G, H, I,

and J of Figure 1). Almost a third of the variance in the dependent

measure (2M) is explained by the model. It is clear that the effect of

background differences, which were quite la'rge in Table 2, are unim-

portant in terms of their direct effect on transfer. Likewise, only a

few high-school level variables have significant direct effects on

transfer. The high school-level variables defining enrollment in the

academic curriculum track and the number of academic math courses in

high school have significant, direct, and positive effects on eventual

transfer. In the same vein, students with higher achievement levels and

with better grades in high school are also significantly more likely to

transfer from community to 4-year college.

Insert Table 3 about here

However, academically related college-level behaviors have even

stronger and more numerous effects on the probability of transferring.
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Students who have earned more credit-hours, particularly those who have

been full-time students, are considerably more likely to transfer.

Moreover, it is particularly courses in math and science which seem to

make a difference. Although students who transferred were more likely

to have indicated they were planning a major in science, once we take

their coursework in science and math into account, a science major is a

negative predictor of eventual transfer. Clearly, it is the behavioral

measure of courses taken rather than the inclination toward science

which makes a difference. The age students plan to enter the workforce

is also strongly and positively related to transfer. This indicates to

us that 'the transferees plan to be in school longer (i.e. educational

aspirations) than the non-transfer students. Although having a job Is

not significantly related to transferring, satisfaction with that job is

strongly related, with students the least satisfied with their work the

most likely to transfer. We interpret this as a choice for more

education over present working conditions and compensation.

Z. Indirect effects on high school behaviors and outcomes. The last

analysis indicated that background and high school -level variables were

not strongly associated with eventual transfer for community college

students -- at least not directly. However, we saw in Table 2 that

there were considerable differences between the two groups of community

college students on these measures. It is, therefore, likely that the

relationships of these variables to transfer is indirect, rather than

direct. Using the framework described in Figure 1, Table 4 investigates

some of these indirect effects. Specifically, background is regressed

on high school behaviors (path A), and both background and high school
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behaviors are regressed on high school outcomes (paths B and C). The

regressions of background on high school behaviors explain less than 10%

of the variance in those variables in every case. However, it is clear

that social class (SES) is strongly and positively related to all the

high school behaviors we have included in this model. Once social class
4

is adjusted for, the effects of race/ethnicity are negligible on all

high school behavioral outcomes except the number of academic math

courses students take, with both black and Hispanic students taking

fewer of these courses. Gender is related to math courses (with males

taking more of such courses) and with educational aspirations in 10th

grade (with females having higher aspirations). Females also do

significantly more homework.

Insert Table 4 about here

Once both background and high school behaviors are included in

regression models on high school outcomes, the proportion of explained

variance jumps, with the model explaining between 36X (on achievement)

and 9% (on applying to college while in high school). Again, SES is

strongly related to these outcomes -- positively related to achievement
S

and negatively related to both GPA and direct application to college.

Net of the effect of SES, there are strong effects of race/ethnicity on

both achievement and GPA, with minority groups scoring significantly

lower on both measures. Although female community college students got

better grades in high school, they scored below their male counterparts

on the composite test of achievement.
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Understandably, high school behaviors strongly affect high school

outcomes. Two consistent and strong effects on achievement, grades, and

direct application to college are evident -- academic track membership

and the number of math courses taken in high school. While it is

certainly true that students in the academic track take more of such

math courses, note that these effects are net of one another. That is,

track placement makes an important difference even after coursetaking is

taken into account (and vice versa). These are about the strongest

effects seen in these mpdels. Homework is positively related to grades

and college application, but not to achievement Attendance at a

Catholic high school is negatively related to br Nchievement and

grades, once educational aspirations, track pl. .ent, and coursetaking

are taken into account. However, it has been shown elsewhere (Lee &

Bryk, 1987) that the academic behavior of students attending Catholic

and public high schools is differentiated on exactly these measures.

Therefore, including controls for these variables along with attendance

at Catholic high school "explains away" the effect before -t can be

seen. We thus caution against placing a substantive interpretation on

the small negative coefficient for Catholic high school attendance,

despite its statistical significance. Parental influence is strongly

and positively related to whether the student applied to college while

in high school. This is, again, net o.' social class, race, and high

school academic orientation.

3. Indirect effects on college behaviors. The effects of

background, high school behaviors, and high school outcomes on college

behaviors are shown in Table S (represented paths D. E. and F from
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Figure I/. Except for the two variables dealing with employment

(working; job satisfaction), the proportion of explained variance is

adequate, ranging from 9% to 17%. The lower figures for the

work-related variables is understandable, given a schooling-based

explanatory model. The effect of background on these variables is

small, generally. However, gender is related to several of these

outcomes, with females less likely to take college math courses or to

major in science. Females also plan to enter the workforce at a younger

age, and more of them are working while in community college.

Correspondingly, females have earned fewer credits and have attended

fewer semesters as full-time students. Once SES and high school

variables are adjusted for, blacks and Hispanics are likely to take more

college courses in math and science, and blacks are more likely to be

working. Students of relatively higher SES plan to enter the workforce

later than their lower-SES community college student counterparts.

Insert Table S about here

High school academic behaviors are relatively strongly related to

similar behaviors in college. For example, academic track membership in

high school positively predicts taking more college-level science

courses, entering the work force later, earning more credits, and a

lower likelihood of working. Parental influence on academics in high

school is positively related to several cc'lege behaviors science

coursetaking, science major choice, semester-hours of credit, full-time

status, and a later entry into the workforce. Parental influence is
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negatively related to whether a student works or not, and job

satisfaction if s/he works. Math coursetaking in high school is

related, understandably, to math and science coursetaking in college,

and to science major choice. This variable is also positively related

to college GPA, and to a later workforce entry. Early educational

aspirations are related to almost all college behdviors except those

dealing with employment. Among the high school outcomes, achievement is

negatively related to college math courses, which is possibly explained

by certain students taking remedial math in community college because of

low test scores. However, this variable is positively related to

science coursetaking in college, where there is less likely to be

remedial courses. High School grades are strongly and positively related

to college GPA, coursetaking in math and science, and to credit-hours

earned. Having applied to college from high school is positively

related to credit-hours, science coursetaking, and (very strongly) to

the number of semesters the student has attended community college as a

full-time student.

Thus, we see that many of the background variables are indirectly

related to whether or not a student transfers. Usually, that indirect

relationship passes through high-school behaviors and outcomes, which in

turn affect college behaviors. High school behaviors strongly affect

high school outcomes, and also are strongly related to many

academically-oriented college behaviors. This route (through college

behaviors) is the major indirect path from high school behaviors to

community college transfer. Many of these indirect relationships are

strong, although the variety of the intermediate outcomes in this
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elaborate causal model restrict the ability to make strong

generalizations. We examine the relative contribution of direct and

indirect effects in the LISREL analysis below.

Structural Equation Model with LISREL

In this paper, there are two purposes for which we have employed an

aproach which analyzes covariance structure with maximum likelihood

estimation procedures, using the LISREL program. First, LISREL was

used in a path analytic framework to exactly approximate the analysis

under OLS regression. In this approach, the possibility of estimating

structural parameters between the latent constructs shown in Figure 1

(background, high school behaviors, etc.) is constrained. The advantage

of this constraint is to use LISREL to estimate both direct effects and

total effects between independent variables in the model and the deoen-

dent variable, the probability of transfer. In the second approach, we

have used LISREL for true structural equation modeling, which introduces

latert constructs into the model. In this second use of LISREL, we have

freed parameters as indicated to estimate relationships between these

constructs, rather than between model variables. All LISREL model

results shown here are in the form of standardized coefficients, and all

are run off the same correlation matrix from which the path coefficients

discussed above were computed. The results from these two analyses are

discussed separately.

A. Direct and indirect effects. The results of the LISREL analyses

which have estimated direct effects and total effects are displayed in
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Table 6. Even though LISREL uses maximum likelihood estimation

procedures and regression uses least squares methods, the direct effects

-- shown in column 1 are identical to the effects estimated by OLS

regression shown in Table 3. However, the statistical significance

levels in the LISREL analyses are somewhat higher (i.e. probabilities

are lower). For example, the probability level for the effect of

academic track membership on eventual transfer is below .001 in LISREL,

below .05 in OLS. High school achievement and grades, semester hours in

college, semesters of full-time status, and whether the student was

working show lower probability levels, as well. The pattern of

statistical significance is almost identical, however. The advantage of

using LISREL for such an analysis is the ability also to estimate the

total effect of each variable on the outcome, although significance

levels for the total effects .ire not provided. These results are shown

in column 3 of Table 6. Thus, indirect effects may be calculated, by

subtracting the direct effects from the total effects. The indirect

effects are shown in column Z of Table 6. Of course, since there is no

intervening step between the set of college behaviors and the outcome

(see Figure 1), the direct and total effects for that set of variables

are identical. There are, thus, no indirect effects of college behaviors

on the probability of transfer.

Insert Table 6 about here

In general, the indirect effects of model variables on the probabi-

lity of transfer to 4-year college for these community college students
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are small in comparison to the direct effects. In only a few cases does

the magnitude of the indirect effects equal or exceed that of the direct

effects. These instances are noteworthy, however. The effect of social

class on the probability of transfer is larger in its indirect than

direct form (.11 vs .06). This is also the case for the effect of

college aspirations in 10th grade, which is small (.03) in direct form

and moderate (.07) in direct form. Whether or not the student applied

to college directly from high school is also larger in indirect (.05)

than in direct (-.03) effect, with sign of the effect reversed. The

magnitude of the direct and indirect effects of academic track placement

in high school are moderate and approximately equal (.06 and .07, res-

pectively). Noteworthy are the magnitudes of the indirect effect,, of

social class, track placement, math course enrollment in high school,

and early college aspirations. Clearly these factors, which occur

rather early in a student's academic life, are quite influential on his

or her academic progress thereafter, either directly or indirectly. The

indirect effect of SES is primarily through academic behaviors and

outcomes in high school -- especially track placement, parental influ-

ence, math coursetaking, and educational aspirations. Track placment

affects eventual transfer though its effect on high school outcomes, as

well as coursetaking in college. Track is also quite influential on

plans for future education, expressed here by the age the student plans

to enter the workforce.

B. Latent variables in the structural model. The full structural

model is shown in Figure 2, which presents gamma and beta structural
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coefficients between latent factors, and factor loadings (lambda values)

for the several measurement models in which individual variables are

loaded onto the latent eta and ksi factors. For the sake of simplicity

we have not.reported the measurement error (theta) terms for the indivi-

dual variables in the four measurement models. Because the original

estimates of the gamma coefficients between student background and high

school outcomes, college behaviors, and the probability of transfer were

low, we eliminated these structural parameters from the model. Moreover,

the magnitude of beta coefficients between transfer probability and both

high school behaviors and outcomes were small, and therefore eliminated.

Insert Figure 2 about here

The composition of the latent factors is as follows. Student back-

ground is composed mostly of social class, with race/ethnicity and

gender making minor contributions. The high school behaviors factor is

strongly influenced by academic track placement, math course enrollment,

and educational aspirations, with homework and Catholic high school

attendance making only relatively minor contributions. The outcomes of

high school are about equally made up of achievement and grades,

although the act of applying to college from high school is a surprising

strong contributor to this factor. The factor representing behaviors in

community college is most strongly composed of coursetaking patterns,

and semester-hours of credit, with the contribution of time-related

plans to enter the workforce also relatively strong. Employ.ment-related

variables' contributions are much weaker.
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There are strong relationships between latent factors in this model.

The effect of student background on high school behaviors is strong

(.477), and these behaviors in turn strongly affect both high school

outcomes (.88S) and similar behaviors in college (.601). The direct

relationship of high school outcomes on college behaviors for these

community college students is rather small, however (.047). The high

school outcomes factor has been constrained to have no direct relation-

ship to the probability of transfer, but it is behaviors in community

college which strongly affects the probability of transfer (.579).

How adequate are these models in explaining this dependent measure?

From Table 3 we saw that the regression model explained Z9% of the

variance in transfer probability. However, the proportion of explained

variance may not be used as a measure of model fit in structural

equation modeling. It is also the case that the usual chi-squared

goodness-of-fit statistic is not particularly accurate an assessing the

adequacy of fit for models which use large sample sizes, with adequacy

of fit generally underestimated in such cases. Hoelter (1983) has

devised another index of model fit, which he calls the "critical N"

(CN). This CN statistic is not sample-size dependent. The CN statistic

was computed for the LISREL model shown in Figure 2 as Z1S. Hoelter

states that values in excess of ZOO indicate that the model adequately

fits the data in a covariance structure analysis. Therefore, although

we have no measure of the proportion of variance explained by the model,

we are reasonably assured that the model is adequately specified.
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Dichotomous Outcome Variable: Logistic Regression

We have replicated our final-step regressions from the path analysis

(paths G, H, I, and J) with logistic regression (logit) methods, since

our final dependent variable is dichotomous (transfer/no transfer).

This was not strictly necessary, since the distribution of the outcome

variable was not extreme (24.3% of the sample transferred), the original

analyses have falled in the "safety zone" defined by Goodman (1978) and

Markus (1979). Logistic regression may be employed with the design

weighting necessary for analysis with HS18 data. However, it is not

possible to exactly duplicate the analyses shown in Table 3 with

logistic methods. Since this logarithmic transformation method uses an

iterative maximum likelihood computation procedure to place cases

probablistically in one or another category, the option of pairwise

deletion of missing data is not possible. As stated earlier, we chose

to use pairwise deletion methods in our major analyses for good reason:

in order to make maximum use of the information in the data. Therfore,

we may not validate directly our analytic model from OLS regression.

Instead, we have chosen to compare the logistic and OLS treatments of

the same analysis by running a parallel OLS analysis, with listwise

deletion. Note that these analysis are confirmatory only, and should not

be interpreted substantively. The results of these parallel analyses

are shown in Table 7.

Insert Table 7 about here
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The disadvantage of listwise deletion is immediately obvious. That

is, with a model which included 21 independent and 1 dependent variable,

an original sample size of 2,600 cases has been reduced to under 800

cases. Slight variation in the sample sizes from the two methods is

due to slightly different applications of the HS&B design weights by the

two methods. The magnitudes oT the beta coefficients estimated by the

two methods are different, as well, with those estimated by the logistic

method generally (but not always) larger than those estimated by least

squares. An example of the reverse pattern is seen for the effect of

homework, achievement, and semester-hours of credit. For the other 18

independent variables, the logit coefficients are considerably larger

than the OLS coefficients. However, it is reassuring to see that the

pattern cf statistical significance is exactly duplicated between OLS

and logit, with the same variables showing statistically significant

effects on transfer probability, and to the same significance levels.

Moreover, the proportion of variance explained by both methods is

approximately equal in the two cases (29% and 31%, respectively). Since

we make no substantive conclusions from these analyses because of the

small resultant sample size, and since our range of distribution does

not require the mandatory application of logistic methods, we conclude

that logistic regressiot methods have adequately duplicated our

oringinal analyses using OLS regression.
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DISCUSSION

Who goes to community college? Almost a quarter of American high

school graduates in the 1980's attend community college right out of

high school. This fact alone shows why the study of the process of

community college is important. This is particularly striking when

examined in light of the fact that this represents only about half of

the eventual community college enrollees (NCES, 1985). The finding that

these students are considerably less advantaged whether considering

family or academic background -- is not a new finding. However, the fact

that these students fall about halfway between those students who attend

4 -year colleges and those high school graduates who do not attend

college at all shows that young people are exhibiting some self-

selection (or their high school performance is exerting that selection

for them) in choosing to attend community college instead of (or in

addition to) working.

Who transfers from community college? The fact that almost a quarter

of those who attend community college have transferred to a 4-year

college within four years of high school graduation, in likely pursuit

of a baccalaureate degree, is an important finding of this study. That

means that about 6% of America's high school graduates are using the
6

community college "route" to college graduation. Given the large

numbers that these figures represent it is clear that community college

should be regarded as more than "cooling out" institutions Which sap the

educational motivation out of otherwise ambitious students. Conside-
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rable numbers of students are using these colleges to improve their

academic records and perhaps gain remediation for skills missing from

their high school education. Moreover, low tuitions and the ability for

students to continue living at home (and working) while taking college

classes cannot be dismissed as factors which makes such institutions

economically attractive to students from families with limited financial

resources. Those who transfer are the less disadvantaged among community

college students, however. Higher social class, lower probabilities of

being minority or female, higher probability of being from the academic

track, higher test scores and grades in high school, and more educa-

tional aspirations typify the background of those who transfer compared

to those who don't.

What facilitates ransfer from communit to 4-%ear college? It is

not surprising that a stronger emphasis on academic pursuits,' perhaps at

the expense of working in a satisfying job, typifies students who trans-

fer to 4-year colleges. Accumulating more credits, being a full-time

student, and working less all facilitate transferring from 2-year to

4-year colleges. However, it is also clear that there are certain

academic and family situations which make this academic orientation more

practical for community college students. Having been placed in the

academic track in high school, and having taken more courses in academic

curricular areas like mathematics, not only facilitates the academic

outcomes of high school like achievement or grades (which made future

transfer more likely), but these high school factors track and

courses -- -also exert direct and positive influences on eventual
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transfer to a baccalaureate- granting institution. Moreover, making

application to college while still in high school, a behavior which many

of us take for granted as part of standard high school senior behavior,

is not done by more than 207. of the students who attend community

college. This behavior is strongly related to parental involvement.

Moreov, social class is strongly and positively associated with almost

all academic behaviors, where race is only related to a few (course-

taking, achievement, grades), once we adjust for the fact that minority

students are, on average, less advantaged.

We must take a slightly broader view when considering structural

relationships among community college students. Our structural

equation models, especially that displayed in Fugure 2, show that

students' family and personal background have a strong influence on

their academic behaviors in high school. In turn, these high school

behaviors have pervasive effects in two directions: (1) on ultimate

performance in high school; and (2) on similar behaviors in college.

It is noteworthy that it is nbt actual peformance in high school

(typified by grades and achievement) which influences college-level

behaviors as much as the behavioral habit, patterns formed in high

schools. Included in those behaviors are, of course, the strongly

influential factors of track placement and coursetaking. Only one of

the five latent structural factors considered in this model has a strong

and direct influence on student transfer: behaviors in college. The

most important of these behaviors, as we have seen already, are

selecting certain courses (especially math) and accumulating credits.

Clearly, the accumulation of academic credits is strongly associated
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with attending college full time. Therefore, ue could conclude that

more "academic press" at all stages of a student's life is facilitating

to persistence. This is likely to be true for all students, but we mave

demonstrated here that it is certainly true for those students who

attend community college, either for academic or financial reasons.

Do the best students always L 'n? We have shown that the

institutions we call community colleges continue to offer an alternative

route to a baccalaureate degree to substantial numbers of high school

graduates. However, it ha` also been demonstrated that on average they

are not capable of totally transforming an otherwise non-academic

student into an academic performer. It is the relatively "better"

students coming into community colleges who come out of them with

academic preparation strong enough to enable them to continue their
7

education. Even for an educational sector noted for its particular

advantages for disadvantaged and minority students, and one which

attracts such students in large numbers, student family background and

advantage are still highly related to academic success. Nevertheless,

these analyses have shown that actual performance and academically-

related behaviors at both the high school and college level, greatly

increase the probability that a community college student will experi-

ence enough academic preparation and success to continue his or her

education. What students do in school, as well as how they do, has a

pervasive effect on their academic progress.
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NOTES

1. We have considered this rather large group worthy of separate

analysis. See Frank and Lee, 1997.

2. This is likely to be related to the fact that certain areas of the

country (i.e. California and Florida) have especially well developed

community college networks. These are also states which have

relatively high proportions of Hispanic rr-sidents. It is difficult

to identify the location of the colleges listed in the HS28 data

file.

3. This interesting differences may be indicative of the general focus

of these two groups. On the one hand, transferees may be us.ng

their present job only to partially support themselves, while their

focus is on furthering their education. Conversely, the

non-transfers would appear to see their current work less as

facilitating than as a precursor to their futures. Since we are not

able to investigate the occupational prestige level of actual jobs

students held during this period, such a hypothesis, while logical,

is untestable.

4. The effects of race or ethnicity are justifiably investigated only

after adjustment for social class, in our opinion. That is because

minority students have more disadvantaged family background. on

average. Therefore, there are residual race effects on math
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coursetaking, but not on other behaviors. However, the effects of

social class (i.e. poverty) are pervasive thoughout this analysis.

S. The negative relationship of SES to these two variables is probably

artifactual, since there are many other variables related to SES

also in the model at this point.

6. The high school class of 1980 contained 3.04 million graduates,

according to HS&B figures. Thus, over 180,000 students per year may

be getting to 4-year colleges through the community college route.

Such numbers are hard to ignore.

7. Of course, not all community college students want to transfer.
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Table 1: Characteristics of 1980 High School Graduates Attending 4-Year

College. 2-Year College. Working Full Time. and Engaged in Other

Activities (n=10,815)

4-Year 2-Year Full-Time(a) Other(b)

College College Work Activities

Sample Size 3778 2500 3667 870

(% in Group) (34.9) (23.1) (33.9) (8.1)

Variables:

Social Class(c) .267 .033 -.290 -.334

%Black 10.3 9.1 11.1 16.9

%Hispanic 5.6 10.3 11.5 14.7

%Female 53.0 52.4 45.8 61.6

Achievement(d) 55.1 50.4 46.4 44.9

Curriculum Track:

% Academic 64.6 38.6 15.6 24.2

% General 25.4 38.5 45.1 43.8

Z Vocational 10.0 23.0 39.3 32.1

a

46

Members of this group were not enrolled in either 2-year or 4-year college

within the first Z years after high school. In addition, subjects were in

at least one of the following three categories: (1) they reported working

full-time at any of four time points after high school graduation in 1980

(20/80, 2/81, 10/81, or Z/82); (2) they were in the military during that

time period; or (3) they reported working 35 or more hours per week at any

job during the first 2 years after high school graduation.

b
Members of this group were neither in college (2-year or 4-year) nor worked

full time at any point in the first two years after high school graduation.
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c
SES variable is standardized tmean=0, s.d.=1) on the entire HSaS sample at

the base year. Slight differences resulted from sampling down for

followups.

d
Achievement test is standardized (mean=50, s.d.=10) on the entire HSa8

sample at the base year. The achievement score is an equally weighted

composite of tests in reading, vocabulary, and math.
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Table 2: Characteristics of Community College Students from the high School

Class of 1980 Who Old and id Not Transfer to 4-Year College by 1984

Transferred to 4-Year College? (a)

Yes No Entire Sample

Sample Size 608 1892 2500

(Xin Group) 24..3 75.7 100.0

Variables:

Background:

Social Class .7.48*** (b) -.051 .033

%Black 6.1 10.2*** 9.1

%Hispanic 7.2 11.3*** 10.3

%Female 46.1 54.8*** 52.4

HS Behaviors:

%Acag.Track 61.2*** 30.8 38.6

%Catholic HS 11.3**., 5.4 6.7

Hre.Homew6rk/Wk. 4.86*** 3.54 3.90

4 Math Courses,HS (d) 3.00*** Z.07 2.29

;College Aspire- 81.2*** 56.6 62.2

tions, Gr.10 (e) (48.5)

Parental Interest .501*** .143 .237

in S's Academics (f) (.818;

HS Outcomes:

Achievement 53.84*** 49.26 50.41

GM (1980) 3.11*** 2.79 2.88

%Applied to Coll. 88.1*** 75.4 78.3

While in HS (41.2)
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#Semester Hrs.Credit 36.99*** 20.24 25.05

in Comm.College (26.42)

#Semesters, FT in 2.89*** 1.22 Z.14

Comm.College (1.61)

GPA (1982) 2.87*** 2.72 2.76

# Semesters,Math 0.94*** 0.60 0.68

# Semesters,Science 1.03*** 0.46 0.61

%Science Majors,'8Z (g) 24.0 20.4 21.5

Age (in Yrs.),Planning 21.49*** 19.54 20.0

to Start FT Work (2.62)

%;dorking, 2-82 49.1 66.3*** 60.9

Job Satisfaction, (h) -0.30 0.05*** -.032

if Working (1.03)

a

b

Students were counted as having transferred if they reported being enrolled

in a 4-year college in February of 1984, 4 years after HS graduation

Asteriks indicate nominal significance levels, determined by t-tests: ***

p<.001.

c
Standard deviations of means for entire community college group in

parentheses.

d
Sum of courses taken in Algebra I, Geometry, Algebra II, Trigonometry,

Pre-Calculus, and Calculus while in high school. These represent years of

math.

e

Percent of students who said (retrospectively) that they had college

expectations in the 10th grade.
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Factor score of variables which measure whether parents monitor school

work, know what student is doing, how much parents influenced academic

plans during high school and after graduation. Factor is standardized

(mean=0, s.d.=1) on entire HSH sample.

Proportion of students indicating in 1982 that they had college major plans

h

in physical or life sciences, mathematics, computer science, or

engineering.

Factor score of variables measuring satisfaction with aspects of most

recent job (pay and benefits, challenge, working conditions, opportunities

for advancement, job security, supervisor, relationship with coworkers).

Factor is standardized (mean=0, s.d.=1) on entire HS &B sample.
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Table 3: ELLInt of Background. High School Behaviors. midi School Outcomes. and

College Behaviors of Probability of Transfer to 4-Year College for

community College Students

Dichotomous Dependent Variable: Transfer to 4-Yr. College

Independent Variables:

Background:

Social Class .08* (a,b)

Black -.01

Hispanic -.01

Female -.OS

High School, Behaviors:

Academic Track .06*

Catholic High School .04

Hours of Homework/Week .03

# Math Courses, High School .08*

College Aspirations, Gr.10 .03

Parental Interest in Academics .05

High School Outcomes:

Achievement .07*

GPA (1980) .07*

Applied to College While in HS -.03
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#Semester Hrs.Credit, Comm.College .08*

#Semesters, FT in Comm.College .06*

GPA (1982) .02

# Semesters,Math .12***

# Semesters,Science .16.1*

%Working, 2 -82 -.0S

%Science Majors,1982

Age, Planning to Start FT Work ,1,5***

Job Satisfaction,

if Working

2

-.12p**

% variance Explained (FR ) 29.0

a
Effee sizes are presented as standardized regression coefficients, in

order to be able to compare the magnitude of effects across independent

cariables measured in different metrics. This convention applies to all

regression results presented in this paper.

b
Asteriks indicate nominal significance levels (**4=p<.001; **=pe..01;

*93.05), with no adjustment for the two-stage sampling design of HS&B.

This convention applies to all results in this paper.
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Table 4: Effect of Background on High School Behauiors: Effect of Background and High School Behaviors on High School Outcoaes

Dependent Uariables

Catholic Hcadenic Parental Honevork, #11cadenic College Achieve- GPO, Applied,

High Sch. Track InI1,11cad. Hours/Ck. Oath Crs. Asp.,10th sent 1980 Coll.,HS

Independent Uariables:

Background:

feaale .00 .01 .03 .10*** -.Q5** .09*** -.01* .17*** - .01

Black -.04 .02 .03 .00 -.07*** .04 -.22*** -.12*** .02

Hispanic .01 -.03 .01 .03 -.07*** .03 -.17*** -.08x** -.03

Social Class .10*** .15*** .22*** .12*** .26*** .20*** .118*** -.09f4* -.07°4

High School Behauiors.

Catholic High School
.01** -.05 .01

flcodenic Track
.11*** .10*** .10"4

Parental Interest in Acadenics -.01 .02 .11***

Hours of lionevork/UeeE -.02 .08*** .06**

dtilath Courses, High School .37*** .31*** .10***

College Aspirations, 6r.10 .061* .03 .08***

2

CiUariance

Explained)

1.2 2.0 1.6 2.1 9.4 4.4 36.1 20.9 9.3
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fable 5: Effect of Background. High School Rehaujors, ad High School 00cones on College Behauiors

Oependent Uariables

College

GPO (1982)

g College

Hath Crs.

»College Science

Science Crs. Hajor,12

Rge Plan

FT Uork

Satisfaction

Current Job

gSenester

Hrs.Credit

:Sea. ft in !larking,

C000.College 2 -82

Independent Uariables:

Background:

Feaale -.03 -.16*** -.01 -.22*** -.16*** -.02 -.09** -.06** .07**

Black -.07*A .09*** .01 .09 .02 .01 -.05 .02 .06*

Hispanic -.01 .04* .02. .03 .03 .03 -.02 .01 -.01

Social Class -.01 -MI .05* -.01 .0014* .03 .01 -.02 .81

Righ School Rehauiors:

Catholic RS -.06 -.01 -.02 -.05 .01 -.02 -.01 .01 .05*

fIcaddr...k -.02 .01 .12i** .02 .09*** .01 .07** .05 -.06*

Porint.,Rcad. -.06** .01 .05* .06* .06** - 08mHt .06* .06* -.05*

lirs/Uk Roneuork .06** AM*** .00 .02 .06* -.01 .00 .01 -.07**

*itath Crs. .09*** J5*** .071* .19*** .00** .05 .07* .01 .02

Coll.Rsp.,10th -.05* .05* .10*** -.01 .11*** .01 .10*** .181** -.02

HS Outcones:

Rchieuenent .01 -.11*** .07* .06 -.01 -JO*** .03 .01 -.01

HS GPO .36*** .11116 .13g44 .03 -.01 .01 .13*** .0? .03

Applied Coll.

fro, HS

-.02 .01 .00*** .00 .04 -.01 .23*** -.02

2

R 17.1 9.2 15.4 11.4 11.3 1.6 13.2 12.6 Z.S

(2Uariance

Explained)
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Table 6: LISREL Results for Full Model Predicting Transfer to 4-Year College

for Community College Students: Direct. Indirect, and Total Effects

Dichoamous Dependent Variable: Transfer to 4-Yr. College

Direct

Effects

Background:

(a)

Indirect

Effects (b,c)

Total

Effects (c)

Social Class .06* .11 .16

Black -.01 -.02 -.03

Hispanic -.01 -.02 -.03

Female -.OS* -.01 -.06

High School Behaviors:

Academic Track .06*** .07 .13

Catholic High School .04* -.01 .03

Hours of Homework/Week .03 .03 .06

# Math Courses, High School .06* .08 .14

College Aspirations, Gr.10 .03 .07 .10

Parental Interest,Academics .06** .03 .08

High School Outcomes:

Achievement .07** .07

GPA (1980) .07** .04 .11

Applied College, HS -.03 .05 ,02
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#Sem.Hrs.Credit,Comm.Coll. .08*** .08

#Sem. FT in Comm.Coll. .06** ,06

GPA (1982) .0Z .02

# Semesters,Math .17*** .12

# Semesters,Science .16*** .16

%Science Majors,1982 -.12*** -.12

Age, Planning FT Work .15*** .15

%Working, 2-8? -.05** -.05

Job Satisfaction,

if Working

a

-.1Z*** -.12

b

LISREL run was constrained to be indentical to OLS regression. As such,

there were no latent factors. The direct effects are identical to those

shown in Table 3, which were from OLS regression. However, significance

levels are slightly higher.

Indirect effects were computed as the difference between the total effects

and the direct effects from LISREL.

Significance tests of total and indirect effects are not conducted by

LISREL.
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Table 7: Comparison of Logistic and OLS Regression Results for Full Model

Predicting Transfer to 4-Year College for Community College Students

Dichotomous Dependent Variable: Transfer to 4-Yr. College

OLS

Regression (a,b)

Logistic

Regression (c)

Sample Size (Listwise) 726 748

Background:

Social Class -.018 -.072

Black .006 .123

Hispanic .005 ,062

Female .008 .030

High School Behaviors:

Academic Track .069 .335

Catholic High School .035 .393

Hours cf Homework/Week .014 ,008

# Math Courses, High School .079* .188*

College Aspirations, Gr.10 -.034 -.728

Parental Interest,Academics -.018 -.117

High School Outcomes:

Achievement .041 .022

GPA (1980) .026 ,159

Applied College, HS -.035 -.309
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College Behaviors:

#Sem.Hrs.Credit,Comm.Coll. .017 .001

#Sem. FT in Comm.Coll. .126*** .246***

GPA (1982) .06Z ,Z66

# Semesters,Math .154 * ** .666***

# Semesters,Science ,177*** .630***

%Science Majors,1982 -.110** -.855 ***

Age, Planning FT Work .208*** .229***

%Working, 2-82 -.063 -.326

Job Satisfaction,

if Working (d)

X Viriance Explained (e) .290 .313

a
Results for both OLS and logistic regressions are listwise, since pairwise

deletion is not possible with logistic regression. Listwise sample sizes

are from the original sample of Z600 cases. Both analyses use the HSB

design weights employed elsewhere in this paper.

b
The effects for both regression methods are given as beta (standardized)

coefficients.

c

Logistic regression computations have used maximum likelihood methods to

compute effects.

d

The variable depicting job satisfaction has been eliminated from the model,

since this variable was measured only for the students who were working at

least 20 hours/week. With listwise deletion, all non-working cases would be

otherwise eliminated from the analyses.

Explained variance proportions are computed differently for the two methods.

For OLS, this is the common R-squared figure. For logistic regression, this

is the Tau-A statistic.
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Figure 2; Full LISREL Structural Model Investigating Community Collele Students' Probability of Transfer to 4-Year College
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