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Abstract - As engineering educators prepare more high-quality engineers for the global workforce, more emphasis has been 
placed on developing students’ professional skills, increasing student persistence, and improving diversity in the engineering 
workforce. Co-curricular activities have been considered as a unique way to improve these outcomes. In order to better 
understand the role of co-curricular activity in engineering education and to accurately identify future research areas, the 
present study synthesized the findings on two domains: what factors are related to engineering students’ participation in co-
curricular activities and what are the outcomes of student participation. The results indicate that female and minority students 
are more likely to engage in co-curricular activities. Some institutional characteristics influence student participation. In 
general, co-curricular activities support engineering students’ cognitive development, affective development, persistence in 
engineering, and career preparation. Different types of co-curricular activities are associated with different outcomes. These 
findings suggest that educators should encourage and support students to participate in co-curricular activities and point to 
the need for additional research. 
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I. INTRODUCTION 
 
Increasing the number of engineering graduates and 
preparing the students for the global workforce is a 
national priority in the India. In order to address this 
need, educational institutions have made great efforts 
to increase the recruitment and retention of students 
in engineering and improve students’ professional 
skills through engagement in educational purposeful 
activities. Involvement in co-curricular activity has 
been believed as an effective way of promoting 
students’ cognitive, affective, and career development 
in higher education. College impact research suggests 
that focusing on what students do during college, 
both inside and outside of the classroom, is the best 
way to enhance student persistence. Though existing 
literature proves that co-curricular(associated with 
school, but not with a class) and extracurricular (not 
associated with school) activities are significant 
learning experiences for undergraduate students that 
positively impact their academic and career 
pathways, undergraduate engineering students are 
less likely than students in other majors to take 
advantage of such experiences.  
 
Higher education literature review and its 
application to engineering students 
Some systematic review and meta-analysis studies on 
co-curricular, extracurricular, and co-curricular 
activities in higher education have identified the 
educational outcomes of student participation. 
Literature review studies on student involvement in 
collegiate settings have been reviewed for the present 
study. 
 
Terenzini et al. provided a broad review of the 
relationships between out-of-class activities and 

student academic, intellectual, and cognitive learning 
outcomes. First, they found that after controlling for 
precollege academic learning and cognitive ability 
levels, out-of-class experiences—such as living in a 
residence hall, working part time on       campus, 
spending a term studying abroad, socializing with 
students from different racial groups, and interacting 
with students and faculty members on academic 
related activities—exerted a positive influence on 
student academic and cognitive development. 
However, not all out-of-class activities exerted 
positive influence on student learning.  
 
Hernandez et al. examined whether student 
involvement did make a difference to student learning 
and development by reviewing important literature on 
student involvement.10 This study examined student 
involvement in athletics, Greek organizations, general 
activities and organizations, on-campus living, out-
of-class involvement with faculty, peer interaction, 
and employment. Most of these studies showed 
positive influence of student involvement in student 
development (e.g., student organizations, living on 
campus, interaction with faculty, interact with 
students). In summary, these review studies generally 
concluded that students developed and learned when 
they were involved in activities outside of the 
classroom. However, these review studies primarily 
focused on the outcomes of student involvement, 
little is known on the factors that explain why student 
become involved. Second, these review studies were 
conducted more than 10 years ago. These represent 
the vast body of literature on undergraduate student 
involvement from 1980 to 2000 and all are focused 
on the general undergraduate student. Given the 
generational characteristics of students today differ in 
many ways from those 10 or more years ago, the 
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patterns of student Co-curricular involvement may 
also have changed in recent years. 
II. PURPOSE 
 
As the recent studies show that engineering students 
still tend to be less involved in these educationally 
enriching activities than students in other majors. 
Does co-curricular involvement benefit engineering 
students the same as their peers in other majors? Why 
are engineering students less likely to participate in 
co-curricular activities? To begin to answer these 
questions, an examination of the factors related to 
engineering student participation is necessary. 
Therefore, this study takes a critical look at research 
that includes engineering students in order to examine 
demographics, institutional characteristics and 
outcomes for engineering students who participate as 
a way to position future research on their 
participation decisions. 
The learning that occurs outside of the formal 
classroom environment plays important roles in 
students’ cognitive and affective development and 
professional preparation. This paper explores the 
current state of the literature on participation and 
outcomes from co-curricular involvement. Two 
research questions guided the analysis: 
1. What demographic and institutional 

characteristics are associated with engineering 
students who participate in co-curricular 
activities? 

2. What are the positive and negative outcomes on 
engineering students stemming from co-
curricular involvement? 

 
III. METHODS 
 
Article selection criteria 
The focus of the present study is to synthesize the 
findings on factors related to engineering student co-
curricular involvement and the influence of co-
curricular involvement on engineering students’ 
development. To select the articles for synthesis, we 
established the following criteria: 

1) studies that focused on the factors that related to 
student involvement or the influence of co-
curricular involvement;  

2) studies that focused on undergraduate students 
in engineering-related majors in the India.;  

3) studies that were quantitative, qualitative, or 
mixed methods research;  

4) studies that were published in peer-reviewed 
journals or conference proceedings after 2000. 

 
Article search process 
Three approaches were utilized to search articles of 
our interest. First, a broad initial search in the 
databases of Engineering Village, ERIC, EBSCOhost, 
and Google scholar were conducted, using the 
keywords “co-curricular”, “extracurricular”, and 
“engineering”. These four databases were searched 

for the following reasons: Engineering Village 
incudes the journal articles and conference 
proceedings in engineering education; the ERIC and 
EBSCOhost include research articles in higher 
education and provide access to the largest academic 
databases; A total of 82 records were found in the 
initial search and 17 of those matched the criteria of 
the present study. Second, the Journal of Engineering 
Education, where the studies of co-curricular 
activities in engineering are most likely to be 
published, has been examined. Three articles have 
been identified from this journal. Third, a follow-up 
screening of the reference lists of the articles 
identified in the previous two steps has been 
conducted. Additional three articles were identified. 
In total, 23 articles on engineering students’ co-
curricular involvement were included for the present 
study. 
 
IV. DATA ANALYSIS 
 
Before synthesis, the articles have been categorized 
into groups. Among the 23 identified articles, four 
investigated the reasons students participate or the 
factors related to student participation, and 19 
examined the outcomes of student co-curricular 
involvement. The articles on outcomes of student 
involvement have been categorized in to six groups 
by types of activity: undergraduate research, living 
learning community, service learning and practice 
learning, professional development programs, work 
experience, and general co-curricular activities. 
Different researchers applied different methods and 
focused on different sample of students, so the 
research findings should not simply be added up 
when exploring the patterns across studies. Instead, 
the participant samples and research methods will be 
described in order to accurately synthesize research 
findings. 
 
V. RESULTS 
 
Overall characteristics of the data set 
Using the search procedures and selection criteria 
previously described, 23 research articles on 
undergraduate student co-curricular involvement in 
engineering majors were identified (See table 1). 
These articles include three qualitative studies, 15 
quantitative studies, and five mixed methods studies. 
Fourteen studies include only engineering students, 
and nine studies include students from Science, 
Technology, Engineering, and Mathematics (STEM) 
majors. 
 
Outcomes of student participation 
1) Undergraduate research 
Positive influences of undergraduate research 
experiences on student development, including 
ethical development, communication skills, career 
development, cognitive development, and personal 
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skills. These studies highlighted the importance of 
undergraduate research experiences in engineering 

education. 

 
 

Table 1-Summary of Research on Engineering Student Co-curricular Involvement (continued) 
 
2) Living learning community (LLC) 
Positive influences of LLC on student engagement, 
connection with engineering programs, and career 
expectations. The LLC involvement affects student 
development through interactions with peers and 
faculty and the supportive residential environment. 
However, there is mixed findings on the relationship 
between LLC involvement and persistence in STEM 
majors, one study reporting positive influence and 
another study revealing no influence. Therefore, more 
studies will be needed to confirm the impact of LLC 
on students’ persistence in engineering. 
3) Service learning and design based learning 

The ABET requires educational institutions to 
provide opportunities for students to practice 
technical and professional skills. Service learning and 
design-based learning emphasize students’ problem 
solving skills, critical thinking, and application of 
classroom knowledge in practice. These two studies 
supported the role that service learning and design-
based learning played in improving students’ learning 
outcomes that outlined by ABET. 
4) Professional development programs 
Professional development programs successfully 
achieved their goals in improving students’ 
knowledge, skills, and adjust to new environments. 
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The results highlighted the roles of these specific 
programs in engineering education. 
5) Work experience 
The work experiences equally benefit male and 
female students. Samuelson and Litzler specifically 
explored the influence of work experiences on female 
student they interviewed 27 female engineering 
students with an internship or co-op experience. The 
internship and co-op experiences influenced students’ 
perceptions of the engineering field, persistence in 
engineering, and career decisions. Overall, the 
students with work experiences are more likely to get 
a job offer, have higher starting salaries, and persist 
in engineering.  
6) General Co-curricular                                                                                          
Student involvement in co-curricular activities 
promoted the development in leadership skills, 
analytical skills, group skills, and engagement. 
However, not all study reported significant positive 
results. More studies will be needed to confirm the 
influence of co-curricular activities on different 
aspects of student development. 
 
DISCUSSION 
 
Engineering education historically focused on 
developing students’ technical skills. And holistic 
development (e.g., leadership and communication) 
skills. Empirical studies have been conducted to 
justify the associations between student co-curricular 
involvement and learning outcomes. The present 
study examined the studies of engineering students’ 
co-curricular involvement, and synthesized the 
findings on what factors are related to student 
participation and what outcomes are developed from 
student participation. 
 
The present study has mainly four findings. First, 
there is limited number of empirical research on co-
curricular involvement in engineering education. 
Although the studies in higher education have 
consistently reported that positive influence of co-
curricular experiences on student development. 
Second, some demographic and institutional 
characteristics are related to engineering student co-
curricular involvement; for example, women and 
minority students are more likely to participate in co-
curricular activities to improve the engagement, 
persistence, educational attainment of under -
representative groups in engineering, learning 
outcomes, and career development. When students 
invest more time and energy on campus activities, 
participate more actively in in-class and out-of-class 
activities, and interact more frequently with peers and 
faculty, they are more likely to gain educational 
progresses. This finding is consistent with the results 
in higher education that students learned and 
developed in out-of-class activities. For example, 
living on campus has consistent positive effects on 
student development.Third, LLCs facilitated student 

engagement, connection with the college, career 
expectations, service learning, ethical competency, 
communication skills, career development and 
personal skills, professional development programs, 
design-based learning, professional development 
programs, working experiences during undergraduate 
years, encourage students to communicate their ideas 
with faculty, and to present their finding to public. 
These results provide a comprehensive list of 
outcomes from involvement in co-curricular activities 
that can now be used to support future research to fill 
knowledge gaps noted. 
 
CONCLUSION & FUTURE WORK 
 
The present study made significant contribution to the 
literature of co-curricular involvement in engineering 
education. This study confirmed that co-curricular 
activities have positive influence on student 
development in engineering. Student participation is 
related to student and institutional characteristics. 
These findings have important implication for 
practice and future research. In order to effectively 
prepare engineering students for a competitive 
workforce, the faculty and advisors should encourage 
students to be actively involved in both formal and 
informal learning. However, there are some 
limitations of the present study. First, there is no 
consensus on the definition of co -curricular and 
extracurricular activities. Second, this synthesis study 
is based on a limited number of empirical studies on 
engineering students’ co-curricular involvement. 
Third, the majority of the research that reviewed in 
the present study are based on a small number of 
sample at specific types of institutions, so the 
findings could not be generalized to all engineering 
students or engineering programs. 
 
There are at least three areas that scholars could 
pursue in the future research. The first area is the 
reasons why students participate in co-curricular 
activities or not. Understanding the reasons or 
decision-making process of student participation will 
help the college administrators to promote student 
involvement. The second area is why co-curricular 
involvement impact student development. Without 
the understanding of influence mechanism, it is 
difficult to implement the successful co-curricular or 
extracurricular programs in a different context or 
setting. The third area is the long-term effect of co-
curricular experiences on students’ development. 
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