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A SMART BREAK? COLLEGE

TENURE INTERRUPTION AND

GRADUATING STUDENT

OUTCOMES

Abstract
Using data from a longitudinal survey of college stu-
dents from over 400 institutions, we examine the
impacts of occupational internship programs and vol-
untary academic leave on returning academic achieve-
ment, post-college ambitions, and general facets of the
college experience. Previous literature on college intern-
ships has focused on labor market effects and the lit-
erature on academic leave has emphasized its causes.
Much less has been done to analyze effects of these oc-
currences on collegiate outcomes. College internships
are found to have a positive effect on grades, increase
desires to work full-time or attend graduate school im-
mediately following graduation, and slightly increase
ambitions to have administrative responsibilities and be
financially well off. Voluntary academic leave is found
to have only negative effects on collegiate outcomes, in-
cluding study habits and academic achievement upon
return. Implied policy implications are that colleges and
universities should champion internship programs but
discourage college tenure interruption for other reasons.
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P. Wesley Routon and Jay K. Walker

1. INTRODUCTION
We estimate the impact on both academic and nonacademic collegiate out-
comes of two different types of breaks in college tenure: occupational intern-
ship programs and voluntary academic leave. Voluntary academic leave refers
to a student choosing not to take any collegiate courses for a semester or
more, often referred to as a “gap” (as in “gap year” or “gap semester”) and
is not to be confused with withdrawal from school or involuntary academic
leave (academic probation). Internship programs are methods of on-the-job
training which often take place in white collar or professional job roles where
an individual works for a short period of time in a field they are considering
as a career. In our data, students who participate in occupational internships
during college tenure graduate on average 0.53 years later than those who
continuously attend college, implying they may take a leave of absence from
coursework for a semester or at least are slowed in their progress toward grad-
uation. In both cases, students have chosen to do something other than, or in
addition to, taking college courses for at least a semester, and these experiences
are likely to affect subsequent academic outcomes, perceptions of the college
experience, and post-collegiate goals.

There are several channels through which breaks in college tenure could
affect collegiate outcomes. First, students who take breaks in their studies
likely do not retain as much knowledge over this period as students who
continuously attend college, and may thus be less likely to make connections
from previous to current courses. Second, there may be readjustment costs to
returning to school, that is, it may take these students some time to readjust
to college life. Third, taking a leave of absence may affect their planned course
of study in that not all courses may be offered every semester to continue
unabated through coursework.

Though our research questions, data, and methodology differ from most
previous studies, we are not the first to study college internships or academic
leave. There have been several studies examining the impact of working while
in college, though they do not constrain the analysis to internships. Ehrenberg
and Sherman (1987) find employment while attending college aids persistence,
academic performance, and post-college labor market success. Stinebrickner
and Stinebrickner (2003) use instrumental variable estimation and data from
a mandatory work study program and find detrimental effects on grades from
working during college. This might be more intuitive since all students are
required to work, not only those who are more ambitious or have financial
need. Fuller and Schoenberger (1991), in a study of the gender wage gap, find
that women were able to lessen the difference in wages via different choices of
major and participation in internships. Closer to our analysis, Knouse, Tanner,
and Harris (1999) find students with internships generally had a higher GPA,
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A SMART BREAK?

were younger at graduation, and more apt to be employed upon graduation.
Although these papers lend themselves toward the favorable impacts of op-
tional internship programs, compulsory programs do not produce the same
results, as is shown in Klein and Weiss (2011).

The impact of academic leave behavior on outcome measures is a topic
that has received little attention from researchers, due in large part to difficulty
in finding reliable data sources capturing students leaving and reentering
collegiate studies. Breaks in academic studies, however, are arguably more
widespread than participation in internships. O’Toole, Stratton, and Wetzel
(2003) find that approximately 30 percent of students actively pursuing an aca-
demic degree interrupt their education for at least a single term during the five
years following first enrollment. These authors focus on what causes students
to want to take academic leave and/or withdraw from school, whereas we are
interested in the impact academic leave has on collegiate outcomes. Horn and
Carroll (1998) find, of students who have a break in college tenure (excluding
those who participate in an internship program), only 64 percent return to
college within five years of the leave. DesJardins, Ahlburg, and McCall (2006)
estimate the impact of academic leave on student behavior, such as taking
additional breaks and dropout behavior. They simulate changes in different
variables to determine differential impacts on the likelihood of certain student
outcomes, finding notable differences across race, family income, and high
school performance.

Our study differs from prior studies of college internships and volun-
tary academic leave in multiple ways. Previous studies of college internships
have focused on the impact they have on future labor market outcomes. We
are interested in the impacts these programs have on a wide range of colle-
giate outcomes not previously examined, including college choice satisfaction,
coursework relevance satisfaction, study habits, graduate school and labor mar-
ket ambitions, graduate school admission test scores (arguably better measures
of academic achievement than GPA when comparing students across degree
plans and schools), and the accumulation of relevant skills. With regard to
voluntary academic leave, we are again interested in the effects on collegiate
outcomes instead of the causes of these breaks in college tenure. There have
been a number of studies estimating the causes of this behavior and causes
of break versus dropout behavior, but little focus has fallen on the academic
ramifications of taking academic leave. Lastly, we make use of propensity score
matching to construct control groups for each of the sub-analyses. This allows
us to implement a large degree of control and address the selection issue
regarding the choice to take a break from college tenure.

The rest of the paper is organized as follows. Section 2 details our data.
In section 3, we describe our empirical methodology. The results of both
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P. Wesley Routon and Jay K. Walker

sub-analyses are presented in section 4. In section 5, we offer conclusions and
discuss policy implications.

2. DATA
HERI Surveys

Data utilized in this study were collected as part of the Cooperative Institutional
Research Program conducted by the Higher Education Research Institute
(HERI) housed at the University of California, Los Angeles. HERI conducts
several different surveys and we make use of The Freshman Survey (TFS)
and the College Senior Survey (CSS). TFS is administered on or very near
a student’s matriculation in college and the CSS is administered very near
graduation, often at the same time as a student’s exit exam. Our data entries
are longitudinal in the sense we are able to match student TFS responses to
their corresponding CSS responses. Although our sample size is large, the data
are not necessarily nationally representative. A greater number of religious and
private schools than are observed nationally participate in the surveys and this
should be kept in mind when interpreting results.1 Also, by its nature, the
sample only includes students who both go on to finish their undergraduate
program and do so at their original institution or another institution which
participates in the Cooperative Institutional Research Program.2 Thus, we can
only estimate the effects of internships and breaks in college tenure on those
students who both return to school and graduate.

We make use of all freely available data on students who took both surveys
at the time of writing. This merged data set contains 103,542 respondents
from 463 different institutions3 in CSS survey years 1994 to 1999. To estimate
the effects of breaks in college tenure, our control sample must include only
students who continuously attended college until graduation. Thus, we drop
those students who at one time withdrew (left with no intention of return) from
school, those who were ever on academic probation, and part-time students (as
the effects of breaks in college tenure are likely different for these students). In
our initial analysis, we additionally exclude those students who both interned
and at another time took a voluntary leave (as it would be difficult to untangle
the effects of each) and those students who took longer than five years to finish
their undergraduate studies.4 Our resulting primary sample contains 94,345

1. The oversamples of private and religious schools could explain why on-time graduation in the
HERI sample is relatively high.

2. Approximately 7 percent of our student sample transferred schools.
3. The names of the specific institutions included are not available to us, though a summary of

the institutions is as follows. Of the schools included, 56.8 (43.2) percent are religious (secular)
institutions, 80.7 (19.3) percent are private (public), 100 percent grant four-year degrees, and 66.7
percent additionally grant graduate degrees.

4. The impacts of breaks in college tenure undoubtedly vary by the length of the break. Unfortunately,
the data do not contain information on the length of these breaks other than they are all at least

247

This content downloaded from 
�����������132.174.251.2 on Fri, 24 Nov 2023 19:10:19 +00:00������������ 

All use subject to https://about.jstor.org/terms



A SMART BREAK?

students, of which 24,657 (or 26.1 percent) report they have participated in
an internship program and 1,957 (or 2.1 percent) report they voluntarily took
a leave of studies for other reasons. Our control sample, those students who
attended college continuously and full-time, is therefore made up of 67,731

students.
After use of this preferred sample, we reestimate the effects of college

tenure interruption on several other cuts of the data: a sample not exclud-
ing those students who took longer than five years to graduate (hereafter,
“extended-tenure students”), a sample not excluding those who received both
treatments, and a sample excluding noncitizen students (as student visa rules
likely affect the choice to interrupt college tenure).5 Lastly, with regard to the
analysis of internships, we estimate effects on a sample that excludes business
students as they may be differently affected and are more likely to have been
encouraged or mandated to participate.

Collegiate Outcomes

Table 1 contains means of our outcome variables for the full sample, our pri-
mary control sample, and each of our primary treatment samples. We inves-
tigate 19 collegiate outcomes. As measures of academic success, we examine
senior year GPA difference (the student’s senior year GPA minus the average
senior year GPA at his institution)6 and scores on the four major graduate
school admission exams (GRE, LSAT, MCAT, and GMAT).7 As measures
of satisfaction, we investigate the students’ satisfaction with the relevance of
coursework (on a 1–4 increasing scale) and an indicator for students who report,
upon graduating, that they would reenroll to their undergraduate institution
if given the initial choice over again.

Additionally, we look at an indicator for students who would like to earn
a graduate degree upon undergraduate completion, hours per week spent

a full regular (Fall or Spring) semester long. Thus, we initially restrict our sample to those who
graduate in five years or less so that we can somewhat safely assume that the maximum length of
the break was an academic year. We also note the difference between the mean length of college
tenure for interns and our control sample (+0.53 years) is very close to the difference for voluntary
academic leave takers (+0.56 years). Thus, differences in causal effect estimates across break types
are not likely due to differences in lengths.

5. International students attending American schools on F1 visas are required by law to leave the
country within fifteen days of withdrawal from courses. Thus, if these students take a semester or
more break in college tenure, they must spend much of it outside the United States. International
students who obtain internships through their college must additionally receive Curricular Practical
Training eligibility.

6. Because our sample of students comes from many different schools, we use GPA difference
(instead of GPA) as GPAs across schools are not truly comparable.

7. GRE is the Graduate Record Examination; LSAT is the Law School Admission Test; MCAT is the
Medical College Admission Test; and GMAT is the Graduate Management Admission Test. At
the time the students in our sample took these exams, the GRE was scored on a 400–1,600 scale,
the LSAT on a 120–180 scale, the MCAT on a 3–45 scale, and the GMAT on a 200–800 scale.
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studying during the senior year, and a variable describing how frequently the
student felt overwhelmed during his senior year. As measures of employment
plans, we examine two indicators: one for those planning to work full-time im-
mediately following graduation and one for those planning to work part-time.
Lastly, we use differences in seven self-reported measures of student traits
from the CSS and TFS as outcomes. These include general knowledge, knowl-
edge of the student’s particular field, interpersonal skills, the ability to think
critically, the desire to have administrative responsibilities, the desire to be
“well off” financially, and entrepreneurial spirit. A college internship is often
the first experience students have working alongside others and dealing with
employers and business owners. Thus, with regard to the outcomes change:
interpersonal skills, change: administrative responsibilities, and change: en-
trepreneurial spirit, we are particularly interested in how internship experience
affects these traits.

Comparing the means across both of the treatment groups against the
common control group, it appears there are many statistically significant dif-
ferences in our captured collegiate outcomes. For example, senior-year GPA
differences, the desire to enter graduate studies upon undergraduate degree
completion, and hours per week studying during the senior year are all higher
for former interns and all lower for former academic-leave takers. Interns are
found to be more satisfied with their institution upon graduation whereas
leave-takers are found to be less satisfied. Also, interns are more likely to have
plans to immediately begin full-time work and less likely to begin part-time
work than those who attended continuously, whereas leave-takers are more
likely in both these cases. In all, there are several apparent differences across
these three groups.

As previously mentioned, we are unable to observe students who do not
return and complete their undergraduate education and thus cannot examine
the effects of college tenure interruption on retention. Nevertheless, in TFS
responses, students were asked about their likelihood of graduating. Seven
hundred forty-five (or 0.8 percent) of students in our sample reported “no
chance” of graduating (though they did graduate) and it may be interesting to
compare our treatment samples, particularly leave-takers, to these students.
The column labeled Retention Risk in tables 1 through 4 refer to these 745
students. Interestingly, in terms of the outcome variables in table 1, students
who initially felt they had no chance of earning a degree generally had more
positive collegiate outcomes than those who took voluntary academic leave. As
examples, their GPAs are higher, they are more likely to want a graduate degree,
they are more satisfied with their institution and the relevance of coursework,
and more often have plans to immediately begin full-time employment upon
graduation.
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Matching Covariates

Tables 2, 3, and 4 contain summary statistics for all the variables from TFS
data that are used in the matching procedure, fully described in section 3.
Table 2 presents means for the variables describing the student’s individual
and family demographics. Table 3 displays means for the variables describing
the student’s academic and related characteristics as well as characteristics
of the institution attended (what we call “student and college type” variables).
Table 4 presents means for two degree-related variables: freshman year degree
aspiration and aggregate freshman major. The Unweighted Control column
in these tables refer to our primary control sample. The Treatment column
refers to students who either participated in an internship program or took
academic leave. The Weighted Control column in the tables show how well the
propensity score matching procedure performed and will be fully described in
section 3.

Individual and Family Demographics

In making the decision of which survey variables would make the most ap-
propriate matching covariates, we consulted prior studies discussing success
factors during college and those dealing with factors making students more
or less likely to participate in internships or take academic leave. Regarding
the individual and family demographic measures in table 2, Johnson and
Rochkind (2009) find differences in collegiate success across gender and eth-
nicity. Johnson and Rochkind additionally note that the most common reason
for taking academic leave (as reported by students) is financial difficulty. As
such, we include variables that are directly related to a student’s ability to pay
(or perceived ability) such as: family status, parental education levels, family
income, and hours per week spent working in the year prior to college. Shep-
herd (2010) stresses the need to account for U.S. citizenship and whether a
student is a native English speaker. Lehrer (2004) and Lee (2002) note differ-
ences in college outcomes by religious identification. We, thus, additionally
include these measures.

Table 2 seems to confirm there are inherent demographic differences, at
both the individual and family levels, between students with discontinuous
college tenure or internship participation and the rest of the student pool. Fo-
cusing on internship participants, there are statistically significant differences
in gender breakdowns, race, citizenship status, religious fervor, marital sta-
tus of parents, parents’ educational attainment, family income, and precollege
employment status. Women partook in internship programs at higher rates,
as did whites and blacks, though to a smaller degree. There is no statistical dif-
ference for native English speakers, perhaps implying that foreign students of
English-speaking nations are receiving more of these internships. It is possible
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A SMART BREAK?

employers may also be less inclined to offer internships to those whose native
language is not English. Future interns are also found to be more religious,8

more likely to have intact families, have more educated parents, have higher
family incomes, and have worked more the year before college enrollment.

Regarding the voluntary academic leave sample, table 2 shows these stu-
dents are also characteristically different from students who attend college
continuously, though in a different way. Students who take academic leave
are more likely to be from a minority group, less likely to be a noncitizen
or a native English speaker, are less religious, less likely to come from an
intact family, have less-educated fathers (though not mothers), lower family
incomes, and worked more in the year before college. We find no statistical
difference between the gender compositions of the academic leave and control
samples.

Student and College Type Variables

Table 3 contains means detailing measures of student and college type. Because
controlling for student quality is of key importance in this and any other study
that examines collegiate outcomes, we match individuals on several variables
that serve as proxies for student quality. These include students’ high school
GPAs, SAT exam scores (for students taking the ACT and not the SAT, scores
were converted into equivalent SAT scores), percent of colleges applied to that
accepted their application, and students’ self-rated academic ability (on a 1–5
scale). The remaining student type variables include the number of colleges to
which the student applied, an indicator for first-generation college students,
student’s self-rated general competitiveness level9 (again, on a 1–5 scale), and
time (in years) between high school graduation and college matriculation (to
control for “nontraditional” students).

As previously mentioned, because the students in our sample come from
over 400 institutions and college experiences, of course they vary across the
institutions attended. Unfortunately, the data do not contain the names of the
institutions attended but do contain several institutional characteristics that
allow us to control for these differences. We match students on a public college
indicator,10 the college’s geographic region, the distance from the college to
the student’s high school home (an ordered variable with five categories), the
average high school GPA of students who attend the college, and the average
SAT score of the students who attend the college. We created and merged with
our sample these last two variables from HERI survey data to help control for

8. The variable is an indicator for students who identify themselves as a religious person.
9. Competitive students may be more apt to participate in internship programs. Students who are

academically competitive with their peers may also be less apt to take gap periods.
10. We note that the HERI sample contains many more private institutions than public.
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differences in college quality as they are proxies for the quality of students who
attend.

In considering the choice of student and college type variables, DesJardins,
Ahlburg, and McCall (2006) find high school GPA and college entrance exam
scores are significant determinants of academic leave. Smith (2011) relates
statistical differences between the number of colleges applied/accepted to and
later success. In the Advisory Committee on Student Financial Assistance’s
report (ACSFA 2012), differences are shown in outcomes based on the amount
of time between high school and college. Johnson and Rochkind (2009) ad-
ditionally find differences for the student and college type variables in table 3,
such as first-generation college student, self-ratings of academic ability and
competitiveness, public/private university attended, college region, and dis-
tance from home.

Across these variables, we again see there are many differences between
future college interns, those who take academic leave, and our control group.
On average, students who later participate in internship programs have slightly
higher high school GPAs, slightly lower SAT scores, apply to more colleges, get
accepted to more colleges, are less likely to be first-generation college students,
are slightly more competitive, and attend college sooner following high school.
Students who voluntarily take academic leave on average have lower high
school GPAs, lower SAT scores, are more likely to be first-generation college
students, rate themselves lower on academic ability and competitiveness, and
wait longer to first attend college. Generally speaking, those who take leave
appear to be more marginally attached to collegiate education. Table 3 also
shows there are differences in institutional characteristics across the three
subsamples. Notably, students who later take academic leave are more often
attending a lower-quality college that was also not their first choice. The last
variable in table 3 is an academic engagement index and is discussed fully later
in this section.

Degree-Related Variables

Table 4 contains measures for two degree-related categorical variables: the
highest level of degree aspired to upon college matriculation (ten categories)
and aggregate freshman major (sixteen categories). Students who later partici-
pate in an internship program aspire to only a bachelor’s degree at lower rates,
master’s degrees at higher rates, and a JD (law degree) at higher rates. Stu-
dents who later take voluntary academic leave aspire at higher rates to PhDs
and lower rates for bachelor’s degrees. Not surprisingly, looking at fresh-
man majors, students in business are most likely to have an internship as an
undergraduate. Business students are also the most likely to take a voluntary
academic leave. In all, table 4 demonstrates that students who later take breaks
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in college tenure begin their higher education with different aspirations and
degree plans than those who do not. Matching on these two variables allows us
to construct control groups that are made up of students with the same majors
and degree aspirations as the treatment groups—an important dimension of
control.

Tables 2 through 4 contain columns of Retention Risk status student re-
sponses as described previously. Although we do not have information on the
students who separated from college, we are hopeful students responding they
had “no chance” of completing college (although they later did) may serve to
give an idea of the characteristics of others who did not finish. Respondents
who marked they had no chance of completing college were more often male,
U.S. citizens, African American, and had less-educated parents. They also had
spent a greater number of hours working the year before college. Unsurpris-
ingly, on average, these students were less prepared for college (as measured
by high school GPAs and SAT scores). These students were additionally more
apt to attend a college closer to home and aspired to lower level degrees (e.g.,
an associate’s degree instead of a bachelor’s degree).

Academic Engagement Index

Students who interrupt college tenure, either to intern or take a break, may
additionally be different from those who do not in ways other than what can be
captured by the variables discussed earlier. Importantly, they may be differently
“attached” to their higher education and academic success than those who
attend continuously. This is likely more of an issue for an analysis of voluntary
academic leave than college internships. To control for this difference, we use
additional student information collected by HERI to construct an academic
engagement index which is then used as an additional matching covariate.

Researchers commonly construct such composite indices (or scales) by
simply summing the values of component variables. Other methods include
principal component analysis or factor analysis. Thus, a composite index, in its
most general form, is the weighted sum of the component variables as shown
in

θi =
p∑

r=1

yr iμr ,∀i, (1)

where the value of the index for individual i (θi ) is the sum of the component
variable values (yr i ) for p components, each component value weighted by
a weight (μi ). As noted by Eff (2010), a wide variety of methods exist for
specifying the weights and, in most cases, there is no a priori reason to choose
one scheme over another, leaving the choice open for criticism as arbitrary.
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Table 5. Component Variables of the Academic Engagement Index

Variable Min. Mean Max. Invert Alpha

Perceived likelihood of failing one or more courses 1 1.714 4 1 0.568

Perceived likelihood of making at least a “B” average 1 3.531 4 0 0.535

Perceived likelihood of not graduating on time 1 2.266 4 1 0.516

College’s academic reputation was important to your choice 1 2.689 3 0 0.604

Self-rating of “drive to achieve” at school 1 4.076 5 0 0.519

Academic engagement index 1 6.329 10

Notes: “Invert” = 1 when the variable is negatively correlated with the meaning of the index.
Cronbach’s alpha = 0.616. “Alpha” is the Cronbach’s alpha when the row variable is excluded.

The ideal method would be one that most diminishes the effect of weight
choice in ranking individuals. Therefore, we follow Eff (2010) and others by
using linear programming to help solve for these weights. More specifically,
we solve for weights on the individual components (μi ) in order to calculate the
highest possible index for the kth individual in the constrained maximization
problem:

Maximize θk =
p∑

r=1

yr kμr (2a)

subject to
p∑

r=1

yr iμr ≤ 1,∀i (2b)

and μr ≥ 0,∀r. (2c)

This problem is solved once for every individual in the data. In practice, we
replace the zero in constraint (2c) with a very small number (0.000001) so that
all component variables are considered. The weights yielded by this procedure
are then used to construct the academic engagement index. As examples of its
use and for further reading on this technique, this method has been previously
used for ranking universities (Bougnol and Dulá 2006), U.S. states (Eff and
Eff 2007), and elementary schools (Eff 2004), among other things.

Table 5 presents summary statistics for the component variables of the
academic engagement index as well as the index itself. All five component
variables come from TFS data. Students were asked, on a 1 to 4 scale, about
the likelihoods of failing one or more courses, earning a “B” or above average
in college, and not graduating on time. They were also asked to rate, on a 1

to 3 scale, how important their college’s academic reputation was in choosing
it and, on a 1 to 5 scale, their personal “drive” to do well in school. The per-
ceived likelihoods of failing courses and not graduating on time are negatively
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correlated with the other component variables and the meaning of the index.
They are therefore multiplied by −1 before creating the index to ensure that
they vary directly with the others. The resulting composite index has a range
of 1 to 10 (with higher values representing a more engaged student) and a
mean of approximately 6.3. Means across the major subsamples for this index
are shown in table 3. Students who later participated in internship programs
are found to have a higher academic engagement on average, whereas, un-
surprisingly, students who take voluntary academic leave have lower average
academic engagement.

Academic engagement is a difficult trait to capture and there may be other
unobserved student characteristics that influence the choice to interrupt col-
lege tenure and/or collegiate outcomes. Thus, our estimated results should
perhaps be thought of as more suggestive than causal. Nevertheless, a sen-
sitivity analysis (described in the next section) indicates it is unlikely there
is an unobserved variable that, if observed, would remove the effects of col-
lege tenure interruption on our collegiate outcome variables. Our empirical
methodology is described in full in the following section.

3. EMPIRICAL METHODOLOGY
As shown in the previous sections and tables 2–4, there are numerous dif-
ferences in the backgrounds, perceived and true abilities, degree aspirations,
majors of study, and many other characteristics between internship partici-
pants and students who take academic leave when compared with the rest of
the student pool. In both cases, therefore, the use of a control group made up of
the general population of college students would not be appropriate. Because
there are so many relevant differences between these subsamples, several im-
portant controls are likely correlated, and nonlinearities may be present, we feel
that typical regression techniques are inappropriate in this case. Additionally,
varying specifications of ordinary least squares (OLS) regressions can result
in marked differences of coefficient estimates. For instance, Imbens (2004,
p. 12) states, “regression estimators may be very sensitive to differences in
the covariate distributions for treated and control units.” Thus, we implement
propensity score matching to assign a more effective control group and better
estimate the impacts of these breaks in college tenure on collegiate outcomes,
though we also present OLS estimates (with our propensity score matching
covariates used as controls) in the Appendix.

Rosenbaum and Rubin (1983) initially proposed propensity score matching
(PSM) and it is now a widely implemented empirical identification strategy.
Under laboratory conditions, researchers would compare treated and untreated
individuals, assuming that treatment was randomly assigned. Given random
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assignment, causality from the treatment can be easily inferred. The choices
to either participate in an internship program or take a break from college,
however, are made voluntarily. PSM corrects for observable pretreatment dif-
ferences by matching treated and untreated individuals by propensity score,
their likelihood of being treated.

As an empirical methodology, PSM is best suited for cases where: (1) few
observations in the control group are truly comparable to the treatment group;
and/or (2) it is difficult to select a subset of control observations similar to
the treatment group because it is necessary to compare observations across a
large set of pretreatment characteristics (Rosenbaum and Rubin 1983). From
the discussion of the summary statistics in section 2, we can see these cases
are evident. An argument could easily be made that only certain types of
students would be willing and able to participate in an internship program,
meaning that the general population of students who do not participate in
such a program would make a poor comparison group. Also, because there
are numerous factors affecting the probability of receiving treatment as well
as collegiate outcomes, program participants and nonparticipants should be
compared across a large number of individual-level characteristics. The same
can be said of those who choose to take a break from college.

We follow McCaffrey, Ridgeway, and Morral (2004) and Ridgeway (2006)
in our choice of propensity scoring method. For a detailed discussion of the
method, we direct the reader to Ridgeway (2006), though we summarize it
here. Let b = 1 denote the sample of students participating in college leave
or internships, and b = 0 denote those attending college continuously (the
control sample). Also, let x denote the set of matching covariates presented
in section 2. Students should only be matched on pretreatment observables
as any post-treatment variables could have been affected by treatment. The
ultimate goal is to weight students in the control sample in such a way that,
when the weights are assigned, there are no observable differences between
this group and those participating in internships or academic leave (treatment).
In statistical terms, we want to weight the joint distribution of those students
who attended college continuously, f (x|b = 0), so it would be identical to the
joint distribution of the features in the sample of students who did participate
in internships or academic leave, f (x|b = 1), as shown in the equation

f (x|b = 1) = w(x) f (x|b = 0). (3)

Solving for w(x) and applying Bayes theorem to the two conditional distri-
butions of x results in

w(x) = K
f (b = 1|x)

1 − f (b = 1|x)
, (4)
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where K is constant independent of x that will cancel in the outcomes analysis.
Control students with similar traits as those who do take leave or participate
in internships are thus “upweighted” and those with more largely differing
traits are “downweighted.” For a more detailed discussion of these weights,
we direct the reader to Wooldridge (2002), Hirano and Imbens (2001), and
McCaffrey, Ridgeway, and Morral (2004).

After construction and use of the weights, the only observed differences
between those who interrupt college tenure and those who do not will be
treatment and possibly the outcome variables. The difference between the
average outcome in each group measures the “break effect” (or BE) as shown
in

BE =
∑N

i=1 bi yi∑N
i=1 bi

−
∑N

i=1
(1 − bi ) w (xi ) yi∑N

i=1
(1 − bi ) w (xi )

. (5)

Students are matched on all the variables listed in tables 2–4. This extensive
level of control allows us to capture more precise estimates of the effects of
college breaks and internship participation.

The effects of internships and voluntary academic leave are separately
studied. In each case, the control group is made up entirely of students who
continuously attended college until graduation. For each cut of the data (each
column in tables 6 and 7), a different set of propensity scores is calculated.
Thus, there are nine sets of propensity scores used in this analysis. Tables 2,
3, and 4 additionally relate balance measures of these propensity scores. For
brevity, only balance measures for the preferred samples are shown. The
absence of significance stars in the Weighted Control column in all three
tables show, when weighted by propensity score, there are no pretreatment
differences remaining between the two treatment groups and their respective
newly created control groups in all the variables incorporated—the balance
condition is satisfied. This was the case for all nine sets of weights.

Using a method developed by Ridgeway (2006), we also assess how sen-
sitive our results are to hidden bias. This method involves removing one of
our matching covariates from the propensity score model, reestimating the
propensity scores, treating the removed variable as the unobserved factor, and
measuring the change in the observed treatment effect. This procedure is done
for each of the twenty-seven variables we use to estimate propensity scores. For
an in-depth discussion of this type of sensitivity analysis, see Ridgeway (2006).
Here, the sensitivity analysis indicates that it is unlikely there is an unobserved
variable that, if observed, would remove the effects of college tenure interrup-
tion on the collegiate outcomes. If such a variable existed, it would need to be
as strongly correlated with treatment (either participating in an internship pro-
gram or taking voluntary academic leave) as the matching covariate with the
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Table 7. The Impact of Voluntary Academic Leave on Collegiate Outcomes (PSM Results)

Extended-Tenure Internship
Preferred Students Takers Non-Citizens
Sample Included Included Excluded

Outcome (1) (2) (3) (4)

Senior year GPA differencea −0.085∗∗∗ −0.085∗∗∗ −0.052∗∗∗ −0.074∗∗∗

(0.011) (0.011) (0.009) (0.013)

GRE score 23.827 20.688 14.921 37.809∗

(19.643) (19.120) (14.399) (21.560)
[100/5,299] [104/5,547] [181/5,299] [79/4,404]

Satisfaction: relevance of −0.032 −0.034∗ −0.025 −0.007
courseworkb (0.021) (0.020) (0.017) (0.024)

Would reenroll to this institution −0.060∗∗∗ −0.057∗∗∗ −0.056∗∗∗ −0.065∗∗∗

(0.010) (0.010) (0.008) (0.012)

Wants a graduate degree −0.045∗∗∗ −0.036∗∗∗ −0.023∗∗ −0.049∗∗∗

(0.011) (0.011) (0.009) (0.013)

Hours/week studying (senior year) −0.246∗ −0.322∗∗ −0.129 −0.447∗∗∗

(0.133) (0.127) (0.114) (0.153)

Felt overwhelmed (senior year)c 0.022∗ 0.026∗∗ 0.037∗∗∗ 0.004
(0.013) (0.012) (0.011) (0.015)

Immediate plans: full-time job 0.010 0.016 0.036∗∗∗ −0.003
(0.011) (0.011) (0.009) (0.013)

Immediate plans: part-time job 0.038∗∗∗ 0.032∗∗∗ 0.020∗∗ 0.052∗∗∗

(0.010) (0.010) (0.008) (0.012)

Change: general knowledged −0.006 0.004 0.021∗ −0.005
(0.014) (0.013) (0.011) (0.015)

Change: knowledge of your −0.022∗ −0.014 0.010 −0.025∗

particular fieldd (0.013) (0.012) (0.011) (0.015)

Change: interpersonal skillsd −0.049∗∗∗ −0.041∗∗∗ −0.008 −0.064∗∗∗

(0.016) (0.016) (0.014) (0.019)

Change: ability to think criticallyd −0.011 0.001 0.018 −0.024
(0.015) (0.014) (0.012) (0.017)

Change: desire to have −0.028 −0.023 −0.030 −0.001
administrative responsibilitiesd (0.024) (0.023) (0.020) (0.027)

Change: desire to be well off 0.006 0.017 0.011 0.008
financiallyd (0.021) (0.021) (0.018) (0.024)

Change: entrepreneurial spiritd 0.041 0.034 0.055∗∗ 0.032
(0.026) (0.025) (0.022) (0.030)

N (treatment) 1,957 2,328 2,992 1,592

N (control) 67,731 68,182 67,731 53,742

N (total) 69,688 70,510 70,723 55,334

Notes: Ns are different for the GRE as not all students attempt this exam. Thus, these Ns (treated/
control) are in brackets.
aStudent’s senior year GPA minus the average senior year GPA at the institution attended.
bVariable is on a 1 to 4 increasing scale.
cVariable is on a 0 to 2 scale with 0 meaning “never,” 1 “sometimes,” and 2 “frequently.”
dVariables are on −2 to +2 scales with −2 meaning “much weaker,” −1 “weaker,” 0 “no change,”
1 “stronger,” and 2 “much stronger.”
∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.
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highest relative influence11 after controlling for all of our twenty-seven match-
ing covariates and be more correlated with the outcome variable in question
than any of the twenty-seven observed variables included in the propensity
score model. Our results are presented in the following section.

4. RESULTS AND DISCUSSION
Table 6 presents our estimates for the impact of college internships on colle-
giate outcomes. Overall, we find that participating in an internship program
has a positive impact on students. We begin by looking at column 1, our pre-
ferred sample. First, we find there is a small, positive effect on senior-year GPA
difference of 0.08 points (on the typical 0.0–4.0 GPA scale). It is possible that
occupational experience has increased students’ desires to do well in school
as a means to maximize their labor market outcomes. Graduate school admit-
tance tests perhaps offer a more absolute measure of performance. Students
who have participated in an internship program are found to do just as well
as others on the LSAT and GMAT but underperform on the GRE and score
higher on the MCAT. Former interns scored 14.6 points lower on the GRE and
0.7 points higher on the MCAT. While statistically significant, these effects
are relatively small.

Upon graduation from an undergraduate program, former interns are
found to be 6.4 percentage points more likely to desire a graduate degree.
Again, this result may stem from the effect of occupational experience on the
desire to maximize labor market outcomes or may result partially from in-
ternships making some students want a field change. Internship participants
also report studying 0.137 more hours (about eight minutes) each week, being
2.2 percentage points more likely to report they would reenroll in the same
institution given the initial choice again (a good proxy for how college students
feel about their chosen institution upon graduation), and report slightly higher
rates of satisfaction (0.055 points on a 1–4 scale) with the relevance of course-
work. These small increases in coursework relevance and institutional satis-
faction may come from former interns being arguably more knowledgeable on
these subjects as they have “real world” experience where other students may
not. The one negative outcome among this group of variables is internship
recipients were more likely to report feeling overwhelmed by all they had to
accomplish during their senior year. However, at a 0.009 point increase on a
0 to 2 scale, this effect is very small.

11. Relative influence refers to the contribution of the variable for predicting treatment, as measured by
the percentage increase in the logistic log-likelihood attributable to the variable (Friedman 2001).
For internships, SAT exam scores are found to have the highest relative influence. For voluntary
academic leave, high school GPAs are found to have the highest relative influence.
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Interns also report planning to work full-time after graduation at much
higher rates (14.2 percentage points higher) and plan to work part-time at
lower rates (7.6 percentage points lower). Perhaps internship experience in-
creases students’ confidence and desire to start their professional careers, or
those intern positions turn into full-time employment offers at graduation.
Across the trait change measures reported, former interns reported slightly
greater increases in interpersonal skills, general knowledge, the ability to think
critically, the desire to have administrative responsibilities, and the desire to
be “well off”12 financially. The effect on their change in entrepreneurial spirit
is found to be statistically insignificant. As they have likely had additional op-
portunities to work alongside others and been given independent work, these
gains are not surprising. The impact of student internships seems consistently
positive across virtually all measures reported. Most of the effects are small
in magnitude, though the positive effects on full-time job plans and graduate
school desires are noticeably large. Columns 2 through 5 in table 6 show the
results of the internship analysis on different cuts of the data. Generally speak-
ing, the impacts of college internships change very little across the different
samples. The most notable exception is that the effect on hours spent studying
loses significance in the citizens-only sample and the non-business majors
sample.

Table 7 presents the results of the analysis of students who took voluntary
academic leave. There appear to be several educational disruption costs to
these breaks. Senior year GPA difference is negatively impacted for those who
take academic leave by 0.085 GPA points. Leave takers are found to study
0.246 hours (about fifteen minutes) less per week upon return. It may be the
case that these students have already decided their education is less important
to them and/or they are experiencing difficulty in returning to academic life.
Breaks in attendance have negative and significant impacts on wanting a
graduate degree (4.5 percentage points less likely) and wanting to reenroll
at the same institution given the initial choice over again (6.0 percentage
points less likely). These outcomes are indicative of students who receive less
enjoyment from school—perhaps the reason they took leave initially and less
indicative of a causal effect of the break.

We additionally find that academic leave students are 0.022 points (on a
0–2 scale) more likely to report feeling overwhelmed during their senior year
upon return. They also plan to work part-time by 3.8 percentage points more
than those who did not. We find no statistically significant effects of voluntary
academic leave on plans to work full-time, coursework relevance satisfaction,

12. This is the terminology used in the HERI surveys. We acknowledge that “well off” is a relative
state across individuals. However, because the variable is capturing the change in this desire over
college tenure, its relativity is less of a concern.
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changes in general knowledge, the ability to think critically, the desires to have
administrative responsibilities or be well off financially, entrepreneurial spirit,
or GRE scores. Overall, the results here appear to be consistently negative.
Much of the literature in the causes of breaks associates financial difficulties
with their occurrence. Just because students are reenrolled doesn’t necessarily
mean these problems have been abated. Continued financial problems could
account for portions of the results we see for these students. Regarding the
other cuts of the data, impact estimates vary little in the samples that include
extended-tenure students or exclude noncitizens. When those students who
both intern and take a voluntary leave of absence are considered, however,
the impacts are somewhat lessened. When possible, it seems that students
should remain consistently enrolled in coursework to maximize their chances
of collegiate success.

5. CONCLUSIONS AND POLICY IMPLICATIONS
College internships are regular occurrences among undergraduate college stu-
dents and offer a view into the working world many students may not be able to
obtain otherwise. Our results show there are also many notable improvements
across collegiate outcomes for students who participate in these programs. The
central educational policy implication of our findings regarding internships
is that colleges and universities could benefit (in the form of improved stu-
dent outcomes) from further promoting and increasing the number of these
programs or, in the case of unfilled internship positions, encouraging more
students to participate in them while not mandating their participation. Stu-
dents who intern may have to withdraw from coursework for a semester, or
are otherwise slowed in their progression toward a degree. Nevertheless, the
academic and nonacademic benefits of internship participation may outweigh
the cost of extended college tenure. Given our results, greater utilization of stu-
dent internships could increase subsequent academic performance, graduate
school enrollment rates, student satisfaction rates, and coursework retention.
With recent trends toward skill-based and applied-college courses and curric-
ula, our study confirms the importance of relevant work experience.

Regarding voluntary academic leave, the reverse is true. Our results show
these types of breaks in college tenure have several negative effects on student
outcomes. Students who choose to take a semester or year break in course-
work are found to study less upon return to school and therefore receive lower
grades and retain less. The implied policy implication here is that colleges and
universities should discourage students from taking these breaks in college
tenure. Perhaps an easy solution is having students meet with academic ad-
visors more often who could encourage students to stay enrolled, or pairing
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student-mentors with those at greater risk to withdraw. We find evidence of
differences in specific pretreatment summary statistics that could potentially
serve as (somewhat of) a guide for marginally attached students, who are at
the most risk of taking academic leave. Notably, we find that students whose
parents are separated or deceased, minorities, those from lower-income fam-
ilies, and nontraditional students (those who begin their college careers later
in life) are more likely to take voluntary academic leave. Programs to address
issues with financial hardship could be implemented—Johnson and Rochkind
(2009) associated money issues with separation. Work study opportunities on
campus, combined with having more of a campus attachment, may be viable.
(See Stratton, O’Toole, and Wetzel 2008 for additional discussion of causes
of college leave and dropout behavior and, more universally, Braxton, Shaw
Sullivan, and Johnson 1997.)

Our analysis is not without shortcomings and further study on the effects
of college internships and voluntary academic leave is needed. Although large,
our sample is not necessarily nationally representative. Also, our sample of
students who took voluntary academic leave is relatively small given national
statistics. As previously mentioned, a shortage of quality data is likely the pri-
mary reason for the deficit of studies of academic leave; these students are
difficult to identify and track. We advise our readers to take these data short-
comings into account when interpreting our results. However, our findings
are largely intuitive lending credence to external validity.

There appear to be both good and bad types of breaks in college tenure.
Occupational internship programs perhaps challenge students in new ways,
strengthen their human capital, and increase focus on the ultimate goal of
higher education—a good career. Though some students who voluntarily take
a break from studies for reasons other than an internship program may also be
engaging in activities that are worthwhile and/or career-related, these breaks,
on average, are found to be harmful. We encourage students to consider the
academic effects of these breaks before opting into them.

We thank E. Anthon Eff and two anonymous referees for their insight and suggestions.
Any remaining errors are our own.
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A SMART BREAK?

Table A.2. The Impact of Voluntary Academic Leave on Collegiate Outcomes (OLS Results)

Extended-Tenure Internship
Preferred Students Takers Non-Citizens
Sample Included Included Excluded

Outcome (1) (2) (3) (4)

Senior year GPA differencea −0.073∗∗∗ −0.074∗∗∗ −0.046∗∗∗ −0.072∗∗∗

(0.013) (0.013) (0.011) (0.013)

GRE score 26.470∗ 22.820 34.901∗∗∗ 24.292
(15.932) (15.670) (13.253) (39.384)

[100/5,299] [104/5,547] [181/5,299] [79/4,404]

Satisfaction: relevance of −0.032 −0.039 −0.006 −0.035
courseworkb (0.030) (0.029) (0.026) (0.030)

Would reenroll to this institution −0.075∗∗∗ −0.076∗∗∗ −0.071∗∗∗ −0.076∗∗∗

(0.013) (0.013) (0.012) (0.013)

Wants a graduate degree −0.041∗∗∗ −0.036∗∗ −0.019 −0.037∗∗

(0.016) (0.015) (0.014) (0.016)

Hours/week studying (senior year) −0.396∗∗ −0.463∗∗ −0.283∗ −0.445∗∗

(0.188) (0.182) (0.167) (0.191)

Felt overwhelmed (senior year)c 0.026 0.031∗ 0.042∗∗ 0.024
(0.019) (0.018) (0.017) (0.019)

Immediate plans: full-time job 0.017 0.022 0.037∗∗∗ 0.019
(0.016) (0.015) (0.014) (0.016)

Immediate plans: part-time job 0.030∗∗ 0.021 0.020∗ 0.029∗∗

(0.013) (0.013) (0.012) (0.014)

Change: general knowledged 0.009 0.011 0.027 0.008
(0.019) (0.018) (0.017) (0.019)

Change: knowledge of your −0.023 −0.018 0.004 −0.021
particular fieldd (0.018) (0.017) (0.016) (0.018)

Change: interpersonal skillsd −0.072∗∗∗ −0.070∗∗∗ −0.031 0.066∗∗∗

(0.023) (0.022) (0.020) (0.023)

Change: ability to think criticallyd −0.016 −0.013 0.004 −0.011
(0.020) (0.020) (0.018) (0.021)

Change: desire to have −0.026 −0.021 −0.014 −0.024
administrative responsibilitiesd (0.033) (0.032) (0.029) (0.034)

Change: desire to be well off 0.021 0.020 0.005 0.029
financiallyd (0.030) (0.029) (0.026) (0.030)

Change: entrepreneurial spiritd 0.043 0.047 0.062∗ 0.043
(0.036) (0.035) (0.032) (0.037)

N (treatment) 1,957 2,328 2,992 1,592

N (control) 67,731 68,182 67,731 53,742

N (total) 69,688 70,510 70,723 55,334

Notes: Ns are different for the GRE as not all students attempt this exam. Thus, these Ns (treated/
control) are in brackets.
aStudent’s senior year GPA minus the average senior year GPA at the institution attended.
bVariable is on a 1 to 4 increasing scale.
cVariable is on a 0 to 2 scale with 0 meaning “never,” 1 “sometimes,” and 2 “frequently.”
dVariables are on −2 to +2 scales with −2 meaning “much weaker,” −1 “weaker,” 0 “no change,”
1 “stronger,” and 2 “much stronger.”
∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.
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