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A Survey of the Literature on Co-ops and Cooperative Education in the 

American Society of Engineering Education 
 

 

Abstract 

Cooperative education experiences or coops have been promoted as a work integrated learning 

experience and have been seen as a mechanism way to bridge engineering coursework and 

practice for engineering students (ASEE NAE, 2018). While there have been several major NSF 

grants focused on cooperative education and a number of engineering programs with mandatory 

cooperative education requirements, there is still work to be done to connect research efforts to 

practice. Through a scoping review, this paper seeks to explore the literature on engineering 

cooperative education in the United States. More specifically, the purpose of this paper is to 

synthesize conference proceedings published by ASEE from 2000-2023 to explore trends and 

identify areas of growth. From the review, we identified three key findings and three areas of 

opportunity for future work. The first key finding was that 60% of the literature surveyed were 

descriptive papers and only 40% were research papers. The second key finding was that there 

was a large focus on learning, particularly the learning and development of professional skills. 

The third key finding was several time-based trends over time including the prevalence of work 

that discussed ABET between 2000-2010 as well as a more recent increase in work focused on 

virtual cooperative education and diversity, equity, and inclusion since 2020. In terms of future 

work, three key areas emerged including the need to explore the acquisition of technical skills 

and engineering content knowledge, mental health and student well-being, and equitable design 

and inclusive practices in cooperative education experiences. This paper contributes to the 

literature by synthesizing previously conducted research and providing recommendations for 

future research and practice to improve cooperative education in engineering education. 
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Introduction 

Cooperative education experiences or co-ops have been promoted as a work integrated 

learning experience and high impact practice in engineering education [1,2]. Co-ops have been 

promoted as a way to bridge engineering coursework and practice, or in other words bridge 

theory to practice for engineering students. In alignment with these calls for an increase in 

cooperative and experiential learning, the American Society of Engineering Education (ASEE), 

established the Cooperative and Experiential Education Division (CEED).  

 

Due to continued calls for co-ops in engineering and their prevalence in engineering 

education research and practice, through a scoping review, this paper seeks to explore the 

literature on engineering cooperative education in the United States. More specifically, the 

purpose of this paper is to synthesize conference proceedings published by ASEE from 2000-

2023 to explore trends and identify areas of opportunity for future work. While there have been 

several major NSF grants focused on cooperative education and a number of engineering 

programs with mandatory cooperative education requirements there is still work to be done to 

connect research efforts to practice. This paper contributes to the literature by synthesizing 

previously conducted research and providing recommendations for future research and practice 

to improve cooperative education. Specifically, through this literature review we explore two key 

questions: 

 

1. What major trends exist in the literature published through the American Society of 

Engineering Education on the topic of co-ops and cooperative education? 

2. Based on the published literature, what opportunities exist for further exploration of co-

ops and cooperative education? 

 

Methods 

To conduct this literature review, we leveraged an evidence-based framework for 

conducting systematic literature reviews and met with a STEM Librarian at the onset of the 

project to ensure quality work. To guide the literature search, analysis, and reporting we used the 

Preferred Reporting Items of Systematic Reviews and Meta-Analyses (PRISMA) method [3]. 

PRISMA is commonly used in engineering education to guide and report systematic literature 

reviews and has been cited as a prominent, multidisciplinary tool [4,5]. This method includes 

identifying and screening records to assess the literature's current state. Figure 1 below displays 

an overview of how the PRISMA method was used in this study and how articles were identified 

and screened. 

 

Figure 1. PRISMA Process Diagram 
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In the identification process we used the following search terms: "co-op" or "coop" or 

"cooperative education" and scoped to the years 2000-2023 to survey the past 20 years of 

cooperative education. Since our goal was to survey the broader landscape of work published on 

coops in a specific venue our search terms were broad. Furthermore, our search focused on 

ASEE Proceedings publicly available through the ASEE PEER document repository [6]. By 

focusing on the proceedings of ASEE, this review focuses on the largest engineering education 

professional society for both researchers and practitioners. Additionally, this body of literature 

was chosen to review because ASEE proceedings are open access articles and are accessible to 

practitioners in comparison to closed access or paywalled journals. Furthermore, during 

identification seven records were removed before screen due to duplicates and several abstracts 

that were for panels and events associated with ASEE that were not refereed paper or poster 

publications. 

 

In the screening process we read the abstracts for the 91 remaining records and removed 

two records for not being relevant to co-ops or cooperative education. After reviewing abstracts, 

we read through 89 records to assess for eligibility and removed three additional records due to a 

focus outside of the undergraduate population of interest. The final 86 articles included in this 

literature review were analyzed for trends and gaps as discussed in the remainder of this paper. 

 

Overview of the Literature 

Overall, there has been a significant amount of work published by the American Society 

of Engineering Education on the topic of co-ops for undergraduate students. This section 

provides an overview of the work conducted between 2000-2023. A full list of articles can be 

found in Table 3 in the Appendix. 
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First, this literature review included 86  records [7-92] which were primarily published in 

ASEE’s Annual Conference Proceedings hosted by the organization each June or the Conference 

for Industry and Education Collaboration hosted in February by ASEE’s Cooperative and 

Experiential Education Division (CEED), the College Industry Partnership Division (CIPD), the 

Continuing, Professional, and Online Education Division (CPOED), and the Engineering 

Technology Division (ETD) specifically. Below is a diagram of the count of papers published 

over time and while there has been some consistency, there was also a significant increase in 

literature focused on coops published by ASEE in 2010 and 2011. 

 

Figure 2. 

 
 

Second, among the records we found that several institutions were heavily involved in 

publishing work related to coops (seen below in Table 1). Specifically, six institutions were 

responsible for almost 40% of the papers published focused on coops and cooperative education 

in ASEE. The institutions with the most papers included several institutions with mandatory co-

op programs (i.e., Northeastern, University of Cincinnati). Additionally, across the records the 

institutions that published work on coops included a range of both public, private, and military 

institutions, however, there were notably less publications from Minority Serving Institutions 

(MSIs) such as Historically Black College and Universities (HBCUs), Hispanic-Serving 

Institutions (HSIs), and Tribal colleges and universities. 

Table 1. Most Frequent Institutions and Count  
Institution  Records Published with ASEE 

Northeastern University 9 

University of Cincinnati 6 

Minnesota State System (Minnesota State 

Mankato, Iron Range Engineering) 5 

University of Rochester 4 

Kettering University 4 

Grand Valley State 4 
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Key Findings 

After an initial analysis of the records, we reviewed the records for trends and identified 

three key findings detailed below.  

 

Finding 1: Descriptive Papers versus Research Studies 

Our first major finding was that there were two major types of published works: research 

studies and descriptive papers (Figure 3.). More specifically, of the records reviewed 47, or 

approximately 55%, of the papers were descriptive and 37, or 44%, were research papers.  An 

overview of the descriptive and research paper categories and counts can be seen below in Table 

2. 

 

Figure 3. 

 
 

Table 2. Summary of Paper Categories and Counts 

Paper Categories Count 

Descriptive 47 

  Co-op Course 6 

  Co-op Assignment 10 

  Co-op Program Design 20 

  Co-op Program Evaluation 14 

Research 39 

  Quantitative 22 

  Qualitative 8 

  Mixed Methods 3 

  Design-Based Research 3 

  Grounded Theory 1 

  Literature Review 2 
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Records were categorized as descriptive if they discussed or described the practices or 

programs used at one of the author’s institutions. These papers were explanatory and often 

focused on describing effective practices and lessons learned. In cases where data was collected, 

the authors often employed descriptive statistics, and the paper did not include guiding research 

methods and/or a theoretical grounding (i.e., theoretical or conceptual framework). In terms of 

topics, we found that descriptive papers often focus on  

1. Co-op program design  

2. Co-op course design  

3. A specific co-op course assignment  

4. and/or Program evaluation  

 

Records were categorized as being research papers if they had a chosen method and 

theoretical grounding (i.e., theoretical or conceptual framework). While some descriptive papers 

used statistics or interviews their focus was on evaluating a specific program, course, or 

assignment without theoretical underpinning or reference to previous literature. Within these 

research papers approximately 56% used quantitative methods such as surveys and 

approximately 20% used qualitative methods such as phenomenology and thematic analysis. A 

smaller percentage of papers used a mixed methods research or design-based research approach, 

and two papers were literature reviews. Furthermore, research frameworks utilized by research 

papers focused on coops or cooperative education included: 

1. Engineering identity 

2. Motivation theory 

3. Self-efficacy 

4. Mental Health  

 

Finding 2: Learning and Skill Development 

The second major finding from our review is that there were many descriptive and 

research papers focused on learning, most of which focused on students’ learning and skill 

development of professional skills. The most common professional skills discussed included: 

communication, leadership, engineering ethics, time management, and general workplace 

knowledge. 

 

In contrast, there was only one record by Peters and colleagues [71] that explored 

technical learning of engineering concepts. Specifically, the authors explored students’ 

perceptions of the connections between a statics course and co-op work experience and found 

that their participants were able to successfully connect the statics course with their co-op work 

assignments and other authentic experiences [71]. They also noted that the connections varied 

tremendously in their form and scope, which supported the need for future research. While there 

were several other papers that discussed students’ increase in GPA post-co-op experience [73], 

[75], [90] the work by Peters and colleagues [71] is the only record that explored the mechanism 

that supports connections between academic coursework and co-op experience. This finding will 

be discussed further in the gaps section. 

 

In terms of learning and skill development, we also found that most papers, both 

descriptive and research, included discussions of learning that had practical implications for 

engineering educators and industry practitioners. Two common implications were (1) The 
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importance of general reflection and goal setting during the co-op experience and (2) the role 

that pre-co-op professional development courses can play in uncovering the “hidden 

curriculum.” While most authors were from academic institutions, this finding shows that work 

published at ASEE still has implications and useful recommendations for practitioners and 

industry. 

 

Finding 3: Time-Based Trends 

Over the 23-year time span that we reviewed, from 2000-2023, we noticed several time-

based trends that are useful for engineering education researchers and practitioners to note.  

 

Firstly, we noticed a trend in the number of publications that focused on ABET and 

evaluating students' co-op experiences through the lens of accreditation. Upon further research, 

we found that there was an increase in work incorporating ABET primarily between 2000-2010 

and that this change was likely due to the implementation of Engineering Criteria 2000 or EC 

2000 by ABET which emphasized experiential learning and professional skills [93]. Since 2010, 

there has been little work that includes mention of ABET, however, it is useful to note that the 

published work is influenced by broader trends in accreditation. 

 

Secondly, we noticed a trend related to the COVID-19 pandemic in 2020-2023. In this 

timeframe, papers focused on exploring remote and hybrid co-op experiences increased. This 

trend is consistent with the broader field of engineering education and higher education due to 

the need for increased flexibility in 2020 and 2021. Moving forward it will be useful to explore if 

these trends continue. 

 

Lastly, we noted a recent trend incorporating principles of diversity, equity, and inclusion 

in co-ops. In recent years there has been a slight increase in work focusing on the co-op 

experiences of students who have been historically marginalized in engineering. Although there 

is work focused on women [73] in this sample as well as work focused on racially minoritized 

experiences [77], there is a larger amount of work in focused on marginalized and historically 

underrepresented students in engineering in the broader ASEE experiential learning literature 

experiential learning literature (e.g. disability, low-income, first-generation) [94], [95]. As 

Schearer and colleagues state [94], there is still significant room for work to be done in this space 

to promote equity and inclusion. 

 

Opportunities and Questions for Future Exploration 

Opportunity 1: Technical Skills and Content Knowledge 

The first area of opportunity we identified was research and exploration of technical 

skills and content knowledge learned during co-ops. While there were several papers that 

discussed learning professional skills (e.g., communication) only one paper focused on the 

acquisition of technical knowledge and skills. In their research study, Peters and Arbor [71] 

explored the connection between students' work experiences and a Statics course. This work 

demonstrates the possibility to connect co-op work assignments to other engineering courses and 

the opportunity to explore technical learning during co-ops. 

 

Questions for consideration include: 
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● What connections are students making between their technical coursework and co-op 

experiences? 

● What technical skills are students learning during their co-op experiences?  

● What can faculty and academic professionals do to facilitate the connection between the 

classroom and co-op experiences? 

● What can employers do to facilitate the connection between the classroom and co-op 

experiences? 

● How do we measure students’ learning of technical knowledge while on co-op? 

 

Opportunity 2: Mental Health and Student Wellbeing  

The second area of opportunity we identified was mental health and student wellbeing 

during co-ops. In the review of the literature, we found one paper focused on health and 

wellbeing during co-op experiences.  Spence and colleagues [89] identified the types of coping 

strategies used by students, explored students’ perceptions of the connection between wellbeing 

and belongingness, and the use of reflection as a coping strategy. The authors further 

recommended that institutions provide students with a wide variety of resources and coping 

strategies to help support students in identifying health and wellness strategies that work best for 

them [53]. This work, the growing research on mental health in engineering [96], and the well-

documented mental health crises for college students [97] demonstrate the opportunity to deeper 

explore mental health and student wellbeing during co-ops. 

 

Questions for consideration include: 

● How do co-ops affect students' mental health?  

● What coping strategies do students employ to support health and wellbeing on co-op? 

● What practices support students' mental health while on co-op?  

● What support, programming, and resources can faculty and academic professionals 

provide to prepare students for wellbeing on co-ops? 

● What can employers do to support students’ mental health while on co-op? 

 

Opportunity 3: Equitable Co-op Design and Inclusive Practices 

The third area of opportunity we identified was equitable co-op design and inclusive 

practices. In recent years there has been a slight increase in work focusing on the co-op 

experiences of students who have been historically marginalized in engineering. In our review, 

there was a paper focused on women that compared women’s and men’s self-efficacy as a result 

of participating in a co-op experience [73]. There was also a paper focused on racially 

minoritized students’ experiences in internships and co-ops [77]. Furthermore, there are other 

publications in the ASEE literature more broadly focused on supporting disabled students, first-

generation and low-income during work-based learning experiences (e.g. [94], [95]), however, 

given the few papers that explore co-ops from an equity lens, there is still more work to be done 

to further our understanding and promote positive experiences in cooperative education for all 

students. 

 

Questions for consideration include: 

● How do we design inclusive and equitable co-ops from the job acquisition stage to the 

workplace? 
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● What are effective practices that promote an inclusive workplace and environment for 

engineering students? 

● What can employers do to support an inclusive environment? 

● What can faculty and academic professionals do to support an inclusive environment? 

 

Opportunity 4: Global & International Coops  

The fourth area of opportunity is global and international co-op experiences. There is a 

significant amount of literature published by ASEE and in engineering education focused on 

global experiences and study abroad experiences for engineers. Scholars have called for the need 

for engineering students to “possess cross-cultural communication skills, team management 

skills, and the ability to perform on geographically distributed teams” [98]. Furthermore, study 

abroad programs and internships have been promoted as a way to “engineer global 

competencies” [99].  

In our review of the literature, we found five descriptive papers that discussed 

international or global co-op programs [9], [13], [18], [26], [47]. These five papers included the 

word “global” or “international” in their title and for the purposes of this review we determined 

an international co-op was defined as any program where the students leave the country of their 

home institution for a co-op experience. In addition to these five papers there was an additional 

proceeding that was screened from the review because it was not a paper or poster but a panel at 

the 2006 ASEE Annual Conference titled: “Developing Globally Minded Engineers Through 

Education and Experience: A Panel Discussion On International Co Op/Internship Program 

Models” [100]. This panel and four of the five papers focused on international co-ops were 

published prior to 2010 and it is surprising that only one paper focused on global co-ops between 

2010-2020. In the aftermath of the COVID-19 pandemic and with the resurgence of study abroad 

programs, there is an opportunity to support and research international co-ops. 

 

Questions for consideration include: 

● What are the similarities and differences in student experiences during a domestic co-op 

compared to an international co-op? 

● What considerations and practices effectively support students at work in international 

countries? 

● What barriers and support exist in coordinating international co-ops?  

● How can faculty and academic professionals create global partnerships to support 

international co-ops?  

 

Conclusion 

Through the review of 86 ASEE conference publications from 2000-20223, this paper 

explored three major trends and identified four areas of opportunity for future work. The first 

major trend focused on the types of papers published and their methods. We found that 56% of 

the papers published on co-ops or cooperative education were descriptive in nature compared to 

approximately 44% which were focused on research. Descriptive papers most commonly focused 

on describing a co-op course, a specific assignment in a co-op course, co-op program design, or 

an evaluation of a co-op program. Amongst research papers, we found that the majority of 

research studies reported used quantitative methods such as surveys and around 20% used 

qualitative methods. The second major trend focused on shifts over time. Specifically, the rise in 

papers incorporating ABET during 2000-2010, likely due to the Engineer of 2020 Criteria and 
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since 2020 both an increase in hybrid and remote work and focus on exploring the experiences of 

minoritized students. In addition to the trends discussed, this work uncovered areas of 

opportunities for both practitioners and researchers supporting and/or exploring technical skills 

and content knowledge gained co-ops, mental health and wellbeing, equitable co-op design and 

inclusive practices, and international co-ops. 

 

This literature review provides insight into the trends from 2000-2023 as well as 

opportunities for the field of engineering education to continue to improve our co-ops and 

cooperative education. Over the past twenty-three years there has been a significant amount of 

publications, both descriptive and research focused, that have advanced our practices and 

understanding. As work-integrated and experiential learning continue to evolve it is crucial for 

practitioners and researchers to continue to share their knowledge for the shared and continued 

progress of our community of practice. 
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