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Access to Cooperative Education Programs and the Academic
and Employment Returns by Race, Gender, and Discipline

Abstract

A cooperative education program (co-op) in engineering is a partnership between an academic
institution and an employer designed to engage students in practical engineering experience
through rotations of full-time employment and course study. Co-op employment provides
students with discipline-relevant professional experience and early entry into the engineering
labor force while serving as a recruitment tool for co-op companies. While much is known about
the value of cooperative education programs, relatively little is known about why there are
different rates of participation by race/ethnicity and how recruitment and pre-screening practices
influence the diversity of students who participate in co-op programs. The objectives of this
research project are to identify factors that influence student access to cooperative education

programs and to determine the educational and employment returns associated with participation.

Data include comprehensive longitudinal academic student records from multiple institutions, as
well as surveys and interviews of students from a large research-intensive institution. Research
findings will lead to the development of strategies to further enhance co-op recruitment and
engagement of engineering students from a broader range of backgrounds, interests, and
experiences as a pathway to increase the overall diversity of the professional engineering labor
force.

Background

Cooperative education programs in engineering are designed to provide students with
professional experience relevant to their academic discipline in alternating cycles between paid
full-time employment and traditional full-time classroom education. Cooperative education
programs (co-op) are work opportunities for undergraduate students organized in partnership
with industry based organizations,' which can also be referred to as Work-Integrated Learning
(WIL).>” Ordinarily, academic institutions facilitate the application process and connection
between students and potential employers. The eligibility requirements are institution-specific
and can vary by discipline or at the discretion of the co-op employer; however, many universities
commonly require a minimum grade point average (GPA) for co-op participation. Since co-op
programs have minimum GPA and other eligibility requirements, it is critical to identify how
requirements influence the participation of students across race, gender, and socioeconomic
status.

It is well known that there are disparities in college access and persistence in engineering by
race/ethnicity and socioeconomic status, and that more engineering professionals are needed to
meet the growing demands of the labor market and to maintain the nation’s competitiveness in
technological and scientific areas. The benefits associated with co-ops documented in previous
studies, including higher grades and graduation probabilities, suggest that co-op participation can
be an effective method for improving the academic outcomes of engineering students.*'” It is
less clear, however, whether these academic benefits are due to co-op participation or to
selection processes, and if these benefits vary across gender, race/ethnicity, socioeconomic
background, and engineering discipline. Further, it is critical for academic institutions to
continue developing strategies to facilitate access and affordability for students from families
with lower incomes. Therefore, our research objectives are to determine how participation in co-
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ops influences the academic and employment outcomes of students from various socioeconomic
backgrounds across race and gender, as well as to identify predictors and conditions for co-op
participation. The knowledge derived from these findings will help students and co-op program
administrators better assess the benefits to participation and the conditions that help encourage
student participation.

Research Overview

Our objectives and research questions are summarized below. Figure 1 provides a flow chart
overview of the research project.

Objective 1: Identify key predictors for cooperative education participation by engineering
discipline.

*  Which factors predict co-op participation?

*  What types of conditions promote co-op participation?

Objective 2: Evaluate patterns in co-op interest and application rates among first-year
engineering students using detailed administrative records and individual student interviews from
a large research-intensive institution.
* Are there variations in co-op interest and subsequent program application rates across
race, gender, socioeconomic background, and discipline?
*  Why are some students more interested in co-ops than others?

* Do some students perceive barriers that discourage them from submitting co-op
applications?

Objective 3: Determine the academic and employment returns to co-op engagement.
* Does co-op participation influence persistence, program duration, grades, and are
there variations by race, gender, socioeconomic background, and discipline?
*  What types of professional development and employment attainment benefits are
associated with co-op engagement?

Gender
Race/Ethnicity Objective 2
g Citizenship ACADEMIC
ocioeconomic
SAT scores Objective 1 b CUIBONES
—¥| High school GPA |~ Co-Op ACCESS |
ENGINEERING Intended Major Requirements AND
STUDENT and Selection DIVERSITY
——._ v Process Co-Op
A nstitution ¥ Participation Objective 3
Matriculation PROFESSIONAL
Year DEVELOPMENT
| AND OQUTCOMES

Figure 1: Overview of the research objectives.
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Data

Our research design incorporates data from two sources: the Multiple-Institution Database for
Investigating Engineering Longitudinal Development (MIDFIELD), and administrative records
and individual student interviews from a large research-intensive institution in the Midwest.
MIDFIELD includes 23 years of student demographic and transcript data from 1987 through
2009 across 6 institutions primarily located in the southeast. Our partnership with the office
overseeing the cooperative education program at the large research-intensive institution provides
us with detailed administrative records pertaining to co-op recruitment, selection, and
participation, as well as access to students for in-depth interviews.

Preliminary Descriptive Statistics

For our preliminary examination, we limited our sample to students with a first-year grade point
average of at least 2.5 and who have declared a major in chemical, electrical, civil, or materials
engineering by the first semester of the sophomore year at a MIDFIELD institution across all of
the sample years. Based on this sample, an average of 23% of engineering students in the
population participated in a co-op experience. The mean freshman-year grade point average and
SAT Math scores are slightly higher among co-op participants (Table 1), which may be partly
due to the eligibility requirements associated with the co-op application process. The share of
female students who participate in co-ops (0.21) appear to be consistent with the share who do
not participate in co-ops. Closer inspection of the data, however, reveals differences in
participation rates at each institution (Fig. 2). Institutions in the sample are labeled A through F.
Institution C, for example, has a much higher participation rate among women compared to men.

Table 1: Student Summary Statistics

Panel A: Engineering Students who are Co-op Participants

Variables Obs Mean Std. Dev. Min Max
Freshman-Year GPA 6,708 3.371 0.408 2.5 4
High School GPA Percentile 5,299 76.51 20.26 1 99
SAT Math Score 4916 654.0 64.9 410 800
Female 6,713 0.211 0.408 0 1

Panel B: Engineering Students who are Co-op Non-Participants

Variables Obs Mean Std. Dev. Min Max
Freshman-Year GPA 22,902 3.236 0.430 2.5 4
High School GPA Percentile 13,056  79.46 18.73 1 99
SAT Math Score 16,901 646.7 71.8 290 800
Female 22,931 0.214 0.410 0 1
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Fig. 2. Co-Op Participation by Gender and Institution

Research Progress

This grant started on August 15, 2013. Our research team is presently analyzing the MIDFIELD
data to identify predictors for co-op participation and the academic returns associated with co-op
engagement. We are applying logit regression to predict the likelihood of participating in a co-
op using several variables selected based on evidence from previous studies, theoretical
justification, and available observable data. These include: gender, race/ethnicity, citizenship,
SAT scores, grade point average in first-year engineering courses, socioeconomic background as
measured by high school economic indicators, and declared engineering major. The model
includes institution and year of matriculation as control variables. To determine the academic
returns associated with co-op engagement, we will apply propensity score analysis. Propensity
score matching is a method of strategic subsampling from among students who participated and
who did not participate in a cooperative education program.'' Differences in the observed
outcome variables, GPA and persistence are calculated from the treated and matched
participants, with the average differences being the effect of co-op participation.
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