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Participation in Co-Curricular Activities and the Development of Engineering 

Identity 

Background and Objective 

The retention of undergraduate students in engineering majors is essential to improving 

graduation rates and to ultimately ensuring the health and vitality of the engineering workforce 

[1]. Engineering identity, the degree to which engineering is central to a student’s self-concept, is 

a professional role identity that students typically develop during college [2]. Research has 

shown that engineering identity is predictive of both educational and professional persistence [3], 

[4]. Thus, investigating the factors that facilitate the development of engineering identity 

contributes to a more comprehensive understanding of retention in engineering. 

Professional identity develops as individuals participate in the activities associated with the 

professional role, develop social networks linked to the profession, and engage in a sense-

making process in which they compare expectations and opportunities associated with the 

professional role to their personal interests and abilities [5]. For undergraduate engineering 

majors, participation in co-curricular activities may be an avenue through which engineering 

identity develops. In this study, we examined the relationship between participation in co-

curricular activities and the development of engineering identity during the freshman year. 

Research Design 

Participants and Procedure 

Freshman students at a large southwestern engineering school were surveyed at three time 

points: prior to the start of fall semester before having taken any engineering courses (Time 1), at 

the close of fall semester of their first year (Time 2), and at the close of spring semester of their 

first year (Time 3). Students were provided time during summer orientation to complete the 

Time 1 survey and class time to complete the Time 2 and Time 3 surveys. Results are based on 

responses from 1,211 freshman engineering students across two Cohorts (i.e., years of entry into 

engineering).  

Cohort A consisted of 448 respondents (37.0%). Cohort B included participants who entered as 

freshmen the following school year and consisted of 763 respondents (63.0%). Participants were 

largely male (70.9%) and either White (57.7%) or Hispanic or Latino (22.4%) with a mean age 

of entry into undergraduate studies of 18.29 (SD = 1.42) years. 

Measures 

Participation in professional development activities for fall and spring semester of participants’ 

freshman year in college was assessed through self-report at the end of the freshman year (Time 

3). Students reported whether they had completed any of the following in fall semester, spring 

semester, or both: (1) engaged in research, (2) served as an engineering student ambassador, (3) 

served as a peer mentor, (4) engaged in an internship, (5) participated in a student organization 

directly related to engineering, and (6) participated in a student organization outside engineering.  



The five-item measure of engineering identity utilized in the present study was developed and 

validated as part of a larger National Science Foundation (NSF) Improving Undergraduate 

STEM Education (IUSE) project [6]. Engineering identity was measured at Time 1, reflecting 

engineering identity prior to the start of students’ first semester in college (i.e., pre-entry 

engineering identity); Time 2, reflecting engineering identity at the end of the first semester; and 

Time 3, reflecting engineering identity at the end of the spring semester. 

Demographic control variables, including gender, age, and ethnicity, were gathered through 

university records. 

Results 

In the fall semester, 24 (2.0%) students engaged in research, 7 (0.6%) served as engineering 

student ambassadors, 6 (0.5%) were peer mentors, 10 (0.8%) engaged in internships, 300 

(25.0%) participated in student organizations directly related to engineering, and 212 (17.7%) 

participated in student organizations outside engineering. In the spring semester, 68 (5.7%) 

students were involved in research, 20 (1.7%) served as engineering student ambassadors, 10 

(0.8%) were peer mentors, 32 (2.7%) engaged in internships, 394 (32.8%) participated in 

engineering student organizations, and 241 (20.1%) participated in student organizations outside 

engineering. 

Hierarchical multiple regression analyses showed that, when controlling for students’ gender, 

age, ethnicity, and pre-entry engineering identity, engaging in internships in the fall was 

negatively associated with students’ engineering identity at the end of their freshman year (β 

= -1.00, p = .006) and participation in student organizations directly related to engineering in the 

spring was positively associated with engineering identity (β = .09, p = .044). No other activities 

were found to significantly relate to engineering identity at the end of fall or spring semesters. 

Conclusion 

The findings demonstrate that the timing and type of co-curricular activity in which students 

engage differentially influence the development of engineering identity. The negative 

relationship between taking an internship in the fall and engineering identity suggests that 

participation in such an intensive co-curricular activity early in one’s academic career can be 

detrimental to the development of engineering identity. In contrast, the positive relationship 

between participation in engineering organizations in the spring of freshman year and 

engineering identity suggests that one semester’s worth of experience in the major may be 

sufficient for certain types of extracurricular activities to benefit engineering identity. Given the 

low rates of participation in co-curricular activities during the freshman year, efforts should be 

concentrated on increasing participation in activities that may benefit students most, such as 

participating in engineering student organizations.  The findings presented are part of a larger 

project supported by the NSF under Grant No. 1504741. 
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