PERSISTENCE TO GRADUATE EDUCATION

Corinna A. Ethington and John C. Smart

This paper examines the process by which students arrive in graduate school by estimat-
ing a causal model incorporating measures of socioeconomic background and under-
graduate institutional characteristics and experiences. The student’s background was
found to influence strongly the initial choice of undergraduate institution, but the direct
impact of background became nonsignificant as the student progressed through the
educational process. However, background variables do affect decisions o enroll in
graduate school, although indirectly, through intervening variables. Primary direct influ-
ences on graduate school attendance were found from variables associated with the
undergraduate experience. Although both academic and social integration are signifi-
cant for men and women, academic integration has greater influence for men, whereas
for women, social integration has a slightly larger effect.

Educational attainment is one of the primary goals of our society and, as
such, has been the subject of a voluminous body of research. One of the
methodologies used in this research has allowed the study of the dynamics
of the educational process through causal modeling; a review of this re-
search can be found in Wolfle (1985a). Causal modeling allows the specifica-
tion and testing of hypothesized causal relationships among variables; thus,
studies employing causal models have not only identified important factors
relevant to levels of educational attainment but determined how their influ-
ences are exerted on decisions concerning educational outcomes.

The manner in which the socioeconomic background of a student influ-
ences postsecondary educational attainment has been depicted in estimated
models employing various outcome measures. For example, using a model
of educational aspirations, Heyns (1974) found the prevalent association
between socioeconomic background and educational aspirations to be medi-
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ated by verbal achievement and curriculum placement. This pattern of in-
fluence was found to extend to actual educational attainment by Wolfle
(1985b). Estimating a model of the process of postsecondary educational
attainment, Wolfle found the best predictor of educational attainment to be
curriculum placement, with inclusion in an academic track in high school
leading on the average to nearly two more years of postsecondary schooling.
The ability of the student was the most important determinant of curricu-
lum placement. Although positive direct effects were found on educational
attainment from some of the background measures, their primary impact in
the model was on ability.

The identification of factors associated with the undergraduate experi-
ence that influence postsecondary educational attainment through the bac-
calaureate has been largely an outgrowth of the theoretical work of Tinto
(1975). Based on the work of Spady (1970), Tinto postulated an explanatory
model of student persistence in postsecondary education. Central to this
model are the degree of social and academic integration within the institu-
tion. Among the studies testing the validity of Tinto’s model is that of
Pascarella and Terenzini (1983), who incorporated the salient constructs into
a predictive model of freshman-year persistence/withdrawal behavior. Con-
sistent with Tinto’s theoretical views, they found that the effects of social
and academic integration on persistence were approximately equal, and that
the higher the level of integration within the institution, the greater the
commitment to the institution and to persistence. Student background
measures were found to exert direct influence only on the intervening vari-
ables of the model that measure institutional characteristics and aspects of
the undergraduate experience.

The substantial body of research devoted to graduate education has served
to identify characteristics of graduate students and reasons for attending
graduate school (e.g., Baird, 1976; Creager, 1971; Gropper and Fitzpatrick,
1959; Heiss, 1970), but the majority of these studies have been atheoretical
and descriptive, leaving a lack of understanding of how the influences of
these factors are exerted. For example, Baird (1976) found that students
from higher socioeconomic backgrounds were more likely to attend graduate
school, but it is not known whether this influence is exerted directly on the
decision to go to graduate school or indirectly by impacting earlier decisions
concerning the educational process. Although the formulation of Tinto’s
(1975) model was an effort to understand voluntary withdrawal from the
educational process at the undergraduate level, it also has potential for
extending studies of the educational process beyond the undergraduate level.

The central purpose of this study is to test a model of the process by which
the decision is made to enter graduate school. This decision is seen to be a
further manifestation of a long series of prior judgments that reflect a



PERSISTENCE TO GRADUATE EDUCATION 289

student’s level of commitment to the educational process. Thus, this study is
grounded in and extends prior research associated with student decisions
concerning initial enrollment and subsequent persistence in postsecondary
education.

THE MODEL

The model proposed in this study uses some of the core constructs of the
Tinto (1975) persistence/withdrawal model and regards the decision to enter
graduate school as a function of characteristics of the student’s background,
characteristics of the undergraduate institution attended, undergraduate
experiences, and whether financial aid was offered at the graduate level.
Each of the variables in the model influence this decision, but the manner in
which this influence is exerted is expected to differ.

Enrollment in graduate school is the culmination of a series of decisions
made by the student concerning the extent of commitment to the educa-
tional process. Initial decisions concern the choice of undergraduate institu-
tion. Once enrolled in that institution, the student makes choices concerning
the degree of involvement within the institution and persistence to degree
completion. Upon receipt of the baccalaureate, the decision is made con-
cerning graduate school. Thus, factors affecting many of these earlier deci-
sions are expected to influence the subsequent choice only indirectly. These
paths of influence can be seen in the structure of the model itself, which is
shown diagrammatically in Figure 1.

The first set of variables in the model comprises exogenous variables and
represent various characteristics of the student’s background (e.g., family’s
educational level and family income). It is from this background that the
student begins his or her postsecondary education. The initial decisions
made by students concerning the extent and type of postsecondary educa-
tion desired are influenced primarily by family background and high-school
experiences. In this model, these decisions are evidenced by the selectivity
and size of the undergraduate institution attended, the first block of endog-
enous variables. The selectivity and size of the undergraduate institution are
each considered a function of the background measures and of unspecified
residual factors uncorrelated with the independent variables. No causal
nexus is proposed between these variables, and their residuals are allowed to
covary.

The next block of endogenous variables in the model is made up of
measures of the student’s social and academic integration within the under-
graduate institution. These two variables are the central concepts in Tinto’s
(1975) postulation because he argued that the greater the student’s social and
academic involvement in the chosen institution, the more likely that student
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will be to persist to degree completion. Both social and academic integration
are seen to be determined by the exogenous variables and by the selectivity
and size of the institution. Although arguments could be made that the
extent of social involvement influences academic involvement, equally plau-
sible arguments could be made reversing the direction of influence. For this
reason, no causal order is proposed for these variables, and their residuals
are allowed to covary, reflecting the extent to which the association between
them is not explained by their mutual causes explicit in the model.

All of the variables previously defined are then seen to determine the
overall level of satisfaction with the undergraduate experience. However, it is
at this point in the model that the influences of the background characteris-
tics are expected to be seen primarily as indirect effects through the inter-
vening variables, rather than as direct influences. The waning influence of
background traits is expected to be replaced by strong direct effects of the
more recent experiences at the undergraduate institution.

The culmination of the undergraduate experience is the receipt of a bache-
lor’s degree, which is the next endogenous variable in the model. The persist-
ence to degree completion is seen to be a function of all preceding variables
in the model. In accordance with Tinto’s postulation, the extent of social
and academic integration are expected to exert the strongest direct effects on
degree completion, but additionally, significant indirect effects are expected
from the background measures.

The next endogenous variable in the model is whether the student received
financial aid in order to attend graduate school. This measure is included as
an intervening variable between the completion of an undergraduate degree
and the subsequent enrollment in graduate school and is expected to empha-
size the growing dependence of graduate students on stipends or support for
graduate study (Heiss, 1970).

Finally, enrollment in graduate school is seen to be dependent on all of the
previously described variables. The strongest direct effects on this variable
are expected, for obvious reasons, from degree completion and the receipt of
financial aid. However, the importance of the extent of social and academic
integration within the undergraduate institution to persistence in the posi-
secondary educational experience is expected to be evidenced further by
significant positive effects on enrollment in graduate school. Students who
become more involved in the social and academic aspects of the undergradu-
ate experience are expected not only to be more likely to persist to under-
graduate degree completion, but to exhibit further commitment to the edu-
cational process by subsequently enrolling in graduate school. Significant
effects are also expected from the measure of overall satisfaction with the
undergraduate experience. Students who are more satisfied with their educa-
tional experiences as an undergraduate should be more inclined to extend
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their education by attending graduate school. Although significant direct
effects are not expected from the background measures, the continuing
importance of these variables is expected to be evidenced by strong positive
indirect effects.

METHOD
The Data

Data for this study were drawn from the Cooperative Institutional Re-
search Program (CIRP) sponsored by the American Council on Education
and the University of California, Los Angeles (see Astin, 1982). This longi-
tudinal study was designed to produce data on a wide range of cognitive and
affective student outcomes of the collegiate experience. The respondents
were surveyed initially as entering freshmen in the fall of 1971 and againin a
follow-up survey during the winter of 1980. The sample was restricted to
those respondents who in 1980 reported attendance at only one undergradu-
ate institution. The restriction of attendance at only one undergraduate
institution assured correspondence between the institutional characteristics
measured in 1971 and the subsequent integration and satisfaction measures,
as the 1980 survey asked these questions only with respect to the last under-
graduate school attended. The model described above was estimated sepa-
rately for men and women because previous studies (e.g., Pascarella and
Terenzini, 1983) have shown sex to interact with many of the factors in the
model. The analyses reported here are based on the 2,873 men and 3,369
women who had complete reports for all of the variables defined in Table 1.

Analysis

The estimation of the direct and indirect effects implied by the model
proposed in this study was done in two parts. First, ordinary least-squares
regression was used to estimate the coefficients of the eight structural equa-
tions defining the model.! Each endogenous variable was regressed on all
exogenous variables and causally antecedent endogenous variables. This
procedure resulted in eight sets of regression coefficients for men and
women representing the direct effects of the causal factors on the dependent
measures. These coefficients, along with the variances and covariances
among each set of coefficients, were then used as input into SEINE (Wolfle
and Ethington, 1985), a FORTRAN program based on the work of Sobel
(1982) that computes indirect effects and the standard errors of indirect
effects. On the recommendation of Sobel, only the unstandardized indirect
effects were computed.
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TABLE 1. Variable Definitions

Variable

Definition

Family education

Family income

High-school grades

Academic self-confidence

Social self-confidence

Selectivity

Size

Academic integration

Social integration

Overall satisfaction

Degree

Combined level of parents’ education. This variable
was formed by a summing of the variables
representing mother’s and father’s educational level,
each of which contained six categories ranging from
(1) grammar school or less to (6) postgraduate degree.

Combined parental income with 12 categories ranging
from (1) less than $4,000 to (12) $40,000 or more.

Student-reported grades received in high school with
values ranging from () Dto (8) Aor A+.

Student’s self-rating of academic ability coded (1)
lowest 10%, (2) below average, (3) average, (4) above
average, and (5) highest 10%

Student’s self-rating of social self-confidence. Same
coding as above.

Mean SAT (or ACT equivalent) score of the under-
graduate student body divided by 10.

Total institutional enrollment measured on an interval
scale ranging from (1) less than 250 to (9) 20,000 or
more,

Average undergraduate grades coded from (1) D or less
to (6) A— or more.

Extent of involvement with peers and faculty. This
variable was formed by a summing of four
dichotomous items representing serving on a university
or departmental committee, knowing a professor or
administrator, being president of one or more student
organizations, and having a major part in a play. Each
of these four items was coded (1) no and (2) yes.

Degree of overall satisfaction with the undergraduate
institution. This variable was coded (1) not satisfied,
(2) somewhat satisfied, and (3) very satisfied.

Receipt of a bachelor’s degree. This variable was
constructed from the item in the follow-up survey that
indicated the highest degree currently held. This item
was recorded so that 1 represented responses of
bachelor’s, master’s, doctorate, or advanced
professional degree, and 0 represented less than a
bachelor’s degree.
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TABLE 1. (Continued)

Variable Definition

Financial aid Receipt of financial aid for attendance in graduate
school. Respondents indicating aid from one or more
sources (e.g., institutional fellowship, research
assistantship, administrative assistantship, Ford,
Woodrow Wilson, Danforth, other special fellowship,
national fellowship fund, or CLEO) were given a value
of 1. Respondents receiving aid from none of these
sources were given 0.

Graduate school Attendance in graduate school. Respondents indi-
cating they currently held or were currently working
on a master’s, doctorate, or advanced professional
degree were given a value of 1, others 0.

RESULTS

Raw data for the 2,873 men and 3,369 women who had complete reports
for the variables described above were used to estimate the eight structural
equations defining the model of the decision to enroll in graduate school.
The correlations, means, and standard deviations for these variables are
shown in Table 2.

The results of the estimation of the parameters of the structural equations
are shown in Table 3 as standardized partial-regression coefficients. These
coefficients are the direct effects of the individual predictor variables on the
respective dependent variables and are interpreted in the usual manner; that
is, an individual coefficient represents the average amount of change in the
dependent variable produced by a unit change in the independent variable
when the other independent variables in the equation are held constant. The
variables measuring background characteristics, institutional characteris-
tics, undergraduate experiences, degree attainment, and receipt of financial
aid accounted for 35.45% and 31.16% of the variation in graduate school
attendance for men and women, respectively, and the pattern of significant
direct effects on this variable confirmed our a priori expectations. Degree
completion and receipt of financial aid had, by far, the greatest impact on
enrollment in graduate school for obvious reasons. Student background
characteristics were not expected to impact this decision directly, and with
the exception of social self-confidence, which had marginal significance for
men, this was true. The stronger direct effects come from variables associ-
ated with the undergraduate experience.

Of the variables measuring characteristics of the undergraduate institu-
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tion, the selectivity of the undergraduate institution has a strong positive
direct effect on graduate school attendance for men, a finding indicating
that the initial choice of undergraduate institution is an important one for
men in terms of subsequent graduate-school attendance. Men attending
more selective institutions are more likely to attend graduate school. This
result may well reflect the selectivity of graduate admissions or the fact that
brighter students attend more selective institutions and are more likely to
attend graduate school. In contrast, it is the size of the undergraduate
institution that is influential for women, not the selectivity. In any event, the
characteristics of the choice of institution are further enhanced by the extent
of involvement within that institution for both men and women.

The significant direct effects for both men and women of the social and
academic integration variables net of the influence of the other factors
extend the importance of these concepts from within the confines of under-
graduate degree completion. Previous studies have shown the impact of
these variables on short-term persistence to undergraduate degree comple-
tion (e.g., Munro, 1981; Pascarella and Terenzini, 1983; Terenzini and Pasca-
rella, 1977, 1978), but these results imply that they are also important factors
in the continuation of the educational process beyond the baccalaureate.
The greater the social and academic involvement of students in the under-
graduate institution, the more likely they are to extend their education by
attending graduate school.

The social and academic integration variables have nearly the same im-
pact on graduate school attendance for women, with social integration hav-
ing a slightly higher effect than academic integration. However, academic
integration is nearly three times as important as social integration for men.
This finding, together with the importance of the selectivity of the institu-
tion, indicates that academic orientations carry much more impact for men
than for women in terms of graduate school attendance.

An examination of the direct effects on other variables in the model
shows the important influences that directly affect the decisions made by
students as they progress through postsecondary education. The back-
ground characteristics have significant effects on the initial decisions made
concerning the type of undergraduate institution chosen, with four of the
five measures having significant influences on the selectivity of the institu-
tion for both men and women. However, at the completion of the under-
graduate experience, only the family’s educational level continues to exert
direct influence. The importance of the core concepts from Tinto’s model
(1975), social and academic integration, to degree completion is again con-
firmed in this model. In fact, these variables show significant direct effects
on all subsequent dependent measures, a finding indicating that the extent
of involvement within the undergraduate institution impacts strongly on
later decisions concerning the educational process.
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The dynamics of the process by which a student arrives in graduate school
are further evidenced in the indirect influences of the variables in the model.
The indirect effects on the endogenous variables from the exogenous and the
causally antecedent endogenous variables are shown in Table 4. These
effects represent the influence on the dependent variable that is the result of
directly influencing intervening variables in the model. Consider, for exam-
ple, the effect of academic integration on graduate school attendance for
men. The significant indirect effect represents an additional increase of
.0695 in the measure for graduate school attendance for a unit change in
academic integration over and beyond the direct effect of .060. This addi-
tional effect is the result of directly influencing undergraduate degree attain-
ment and receipt of financial aid, which, in turn, exert significant influence
on graduate school attendance. Thus, the total effect of academic integra-
tion within the undergraduate institution is the sum of the direct and in-
direct effects: .1295.

Although the strongest direct influences on graduate school attendance
come from the variables associated with the undergraduate experience, sig-
nificant indirect effects are found from all of the variables in the model for
men or women. Four of the five background variables have significant
indirect effects, a finding indicating that the background from which a
student comes continues to impact strongly on later educational decisions by
directly influencing mediating variables in the model. For example, the lack
of significance of the direct effects of family’s income and educational levels
on graduate school attendance might lead to the conclusion that socioeco-
nomic background does not influence decisions to attend graduate school;
that is, students from lower socioeconomic backgrounds are not at a disad-
vantage. However, the significant positive indirect effects of these variables
show that the initial advantage given to students from higher socioeconomic
backgrounds by attending more selective undergraduate institutions is not
entirely overcome by the undergraduate experience itself.

The significant indirect effects of the social and academic involvement
variables on both the attainment of a bachelor’s degree and enrollment in
graduate school further emphasize the importance of these variables in
models of the educational process. The successful integration of a student
within the social and academic systems of the undergraduate institution
directly and indirectly enhances the likelihood that the student will persist in
the educational process, not only to degree completion, but continuing in
graduate education.

CONCLUSIONS

The path by which a person arrives in graduate school is not a particularly
complicated one. The student enrolls in an undergraduate institution with
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certain background characteristics, undergoes various experiences there, re-
ceives a baccalaureate, and subsequently makes a decision concerning gradu-
ate school. The estimation of the model proposed in this study has identified
some of the important influences on this decision for the respondents in our
sample.

The primary direct influences on the ultimate decision to enroll in grad-
uate school were found to come from variables associated with the under-
graduate experience. Net of undergraduate degree attainment and receipt of
financial aid, the strongest effects were from the extent of integration within
the social and academic systems of the institution. Although both measures
are significant for both men and women, academic integration is by far the
more influential for men, whereas for women, social integration has a
slightly larger effect than academic integration.

These findings also underscore and extend the importance of Tinto’s
(1975) core concepts: academic and social integration within the undergrad-
uate institution. Not only are they crucial variables in studies of persistence/
withdrawal behavior in undergraduate institutions, but they have been
found here to continue to exert strong influences, both directly and indi-
rectly, on further commitments to the educational process.

The social background from which a student comes was found to influ-
ence strongly the initial choice of an undergraduate institution, but the
direct impact of background became nonsignificant as the student pro-
gressed through the educational process. The examination of the indirect
effects, however, indicated that background variables do continue to affect
the decision to enroll in graduate school, although indirectly, through the
intervening variables.

These results somewhat explain the contradictory findings of previous
descriptive studies. A summary of results from surveys by various research-
ers given in Baird (1976) showed that graduate school attendance was not
strongly related to background, and that socialization to middle-class values
occurred during the undergraduate years. Yet, Baird’s own survey found that
students from higher socioeconomic backgrounds were more likely to attend
graduate school, and that even though students from lower income homes
were more eligible for financial aid, the aid did not compensate for the
initial disadvantage.

For those in our sample, socioeconomic background did influence the
decision to attend graduate school, not directly, but indirectly by influencing
the choice of undergraduate institution and the extent of integration within
that institution. These variables, in turn, directly affected subsequent gradu-
ate-school attendance. Thus, the advantage given to higher-status students
was carried over and enhanced by the socialization process that occurred at
the undergraduate nstitution. For lower-status students who aspired to
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graduate school, it is evident that in order to overcome their initial obstacles,
they had to become more highly integrated within the social and academic
aspects of the undergraduate institution.

It appears that the factors directly affecting educational decisions come
from the more immediate surroundings. Initial decisions concerning post-
secondary education are primarily influenced by recent high-school experi-
ences and social background. However, these factors only indirectly influ-
ence the decision to persist or withdraw, which is influenced primarily by
recent experiences in the undergraduate setting. This pattern of influence is
consistent with extant research findings on persistence/withdrawal behavior
(e.g., Munro, 1981; Pascarella and Chapman, 1983; Pascarella and Teren-
zini, 1983) and was here found to extend to the subsequent decision to enroll
in graduate school.

The model proposed in this study is not the definitive model of the
process by which students choose to attend graduate school. Other models
may be proposed containing other salient factors thought to influence this
decision. However, the estimation of this model has contributed to an
understanding of how the influences of student background and undergrad-
uate experiences are exerted on decisions to enroll in graduate school.

NOTE

1. The appropriateness of ordinary least-squares methods for these data may be questioned
because of the inclusion of three dichotomous variables. The dependent measure, graduate
school attendance, is a dichotomy but has a mean of .493 and .446 for men and women,
respectively. However, the other two dichotomies are substantially skewed in opposite
directions. The variables measuring undergraduate degree attainment and receipt of finan-
cial aid have means of .810 and .176 for men and .798 and .149 for women, indicating an
absolute skewness of approximately 1.5.

Even though raw data are analyzed, ordinary least-squares procedures ignore moments
higher than the second, and the results are the same as the analysis of Pearson product-
moment matrices. In this instance, the skewness or kurtosis of the variables is ignored, and
associations involving the dichotomous variables are underestimated. One way in which to
take into account the skewness of the variables is to use tetrachoric or polyserial correla-
tions to estimate associations involving the dichotomous variables. Although, on the aver-
age, the use of these correlations produces more accurate parameter estimates, the greater
variability of the estimates can, for a single case, result in estimates far from the true
parameter (see Wolfle and Ethington, 1985a). Because of this variability in the estimates,
we have chosen not to use tetrachoric and polyserial correlations, but we recognize that the
true effects may be underestimated.
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