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Abstract 

 

This work in progress paper presents the design of a study developed to identify the influence of 

engineering students’ extracurricular involvement on their career aspirations and professional 

development. This study investigates how students’ extracurricular involvement influences their 

career certainty and confidence in job preparation, with emphasis on examining the types of 

involvement and specific aspects of involvement that lead to these outcomes. The study will be 

conducted longitudinally over three years with undergraduate engineering students at a single 

institution to examine the influence of extracurricular involvement over time and the pathways 

students pursue through undergraduate engineering in relation to their career goals. Research 

findings extend the literature by providing a longitudinal examination of how students’ 

involvement and career aspirations evolve over their undergraduate years, providing opportunities 

to identify mechanisms of influence and potential causal effects. This research extends the 

literature by connecting student organization involvement to career aspirations and preparation, 

offering university stakeholders information to develop interventions to help students in their 

transition to the workforce. 

Introduction 

The transition from college to the workforce is a critical period for supporting the early career 

retention of a diverse workforce in the engineering field. Prior to students’ transition to the 

workforce, their socialization into the engineering profession can be shaped by extracurricular 

involvement [1]. Extracurricular involvement informs students’ early career experiences and 

socialization, which strongly influences retention in engineering careers [2], [3]. Extracurricular 

involvement comprises a large portion of undergraduate engineering students’ time during college 

[4], and provides varied experiences for students to practice technical and leadership skills and to 

network with fellow students and potential employers. Students’ involvement in extracurricular 

activities such as student organizations thus provides significant opportunity to influence their 

professional development and plans for post-graduation careers. By providing networks and 

experiences for early socialization into the engineering profession, student organizations may help 

students to formulate career plans and prepare for their transition from student to professional [1]. 

This work in progress paper presents the design of a study of engineering students’ extracurricular 

involvement and its influence on their career aspirations and professional development.  

Participation in student organizations has been associated with retention and graduation, leadership 

skill development, and intellectual and academic self-concept, among other positive outcomes [5]. 

Despite consensus on the benefits of involvement, the mechanisms of its influence are less clear, 

as well as what type and extent of involvement lead to such benefits [6]. Additionally, different 

students may benefit differently from a given experience or involvement [7]. For example, research 

has found that extracurricular involvement can provide communities of support for racially 



minoritized students and introduce them to mentors [8], [9]. Furthermore, studies have correlated 

different types of extracurricular involvement (e.g., professional societies, student organizations, 

identity-based groups) with engineering students’ employment pathways [10], highlighting the 

importance of understanding how different activities may differentially impact students in 

preparing for engineering careers. 

Students face complex decisions in navigating potential career choices, and educational 

institutions can provide guidance for students to recognize and consider their options. This study 

will examine students’ extracurricular experiences to inform university programming that supports 

students in their transition from college to career. Our research extends current work by connecting 

student organization involvement to career expectations and preparation, offering potential to 

develop interventions to support students in choosing extracurricular involvement and to retain 

graduates in their transition to the workforce through partnerships with student services, 

policymakers, and stakeholders. 

Research Questions 

This study will investigate the following research questions: 

RQ1: How do undergraduate engineering students’ extracurricular experiences influence their 

post-graduation career aspirations and preparation over time? 

RQ2: Are there differences in pathways in the transition from education to work at the intersection 

of student background (first-generation or continuing-generation college student; non-traditional 

college student), race/ethnicity, and gender in engineering? 

RQ3: Who/what influences students’ choices about extracurricular involvement? 

Conceptual Framework 

Many studies of extracurricular involvement have drawn on Astin’s theory of student involvement 

[11] to explain how extracurricular activities and programs lead to student development [12]. Astin 

defined involvement as “the amount of physical and psychological energy that the student devotes 

to the academic experience” [11, p. 297], suggesting that involvement could be considered as a 

behavioral manifestation of motivation.  Astin’s theory accounts for both the quality and quantity 

of involvement, which he posited as proportionally related to students’ development with the 

caution that “there are probably limits beyond which increasing involvement ceases to produce 

desirable results and can even become counterproductive” [11, p. 528]. This study’s conceptual 

framework builds on involvement theory both to examine aspects of students’ involvement in 

student organizations that influence career aspirations and preparation and to investigate how 

extent of involvement corresponds to resulting gains. Figure 1 illustrates the proposed relation of 

the concepts in this framework. 

To investigate potential mechanisms that explain the impact of involvement in student 

organizations on students’ career certainty and confidence, this study will explore four constructs 

drawn from literature on student involvement in student organizations. The first construct pertains 

to how students’ quantity and quality of involvement influence their personal development of 



relevant skills (e.g., communication, leadership, technical) [7], [13], [14]. The second construct 

considers the influence of peer interactions through student organization involvement and the 

resulting networks formed with peers and potential employers [6], [15]–[18]. The third construct 

encompasses another aspect of these social interactions with respect to how students’ involvement 

in student organizations influences their socialization into the engineering profession, including 

their understanding of engineering as a profession, their sense of belonging in this profession, and 

their development of professional identities [19], [20]. Finally, the fourth construct relates to 

aspects of students’ career planning and how their involvement might influence or inform their 

active preparation for future career goals [18].  

The outcomes of interest in this study are students’ confidence in their job preparation and their 

career certainty. Students’ confidence in their job preparation captures students’ expectations 

about their ability to succeed in their chosen career path and their ability to prepare themselves for 

their career goals. Their career certainty captures their confidence in their career decision making 

process. These outcomes are considered as key indicators of students’ future persistence in the 

engineering profession or other profession of their interest [21]–[23]. Recognizing that not all 

students who study undergraduate engineering intend to pursue careers in engineering [10], this 

Figure 1. Conceptual framework of the influence of extracurricular involvement on career certainty and 

confidence in job preparation 



study considers these outcomes broadly to capture students’ certainty and confidence in preparing 

for the career that they desire to pursue.  

Methods 

This study follows a sequential explanatory mixed methods design [24] to explore students’ 

experiences and perceptions of the influence of extracurricular experiences in preparation for their 

transition from university to career. The quantitative analysis will explore aspects and mechanisms 

of involvement in relation to how students prepare and plan for future career paths. The subsequent 

qualitative analysis will investigate the nuance of these findings, exploring how students choose 

and make meaning of their undergraduate extracurricular experiences and career plans. 

The survey will be administered longitudinally for three consecutive years to capture the effects 

of extracurricular involvement on students’ professional development and career aspirations over 

time. At each time point, students will respond to questions about the types of student organizations 

in which they are involved, the extent of their involvement, and activities in which they have 

participated through this involvement. They will then respond to a series of questions about their 

career certainty and confidence in their job preparation. 

We will administer this survey to undergraduate engineering students at a Midwestern public 

research institution. The institution graduates 5% of engineers nationwide and has sizable 

engineering and non-engineering student populations as well as many technical and non-technical 

extracurricular opportunities. The survey will be sent to all undergraduate engineering students 

classified as sophomores or juniors in the semester of the initial survey administration. The survey 

was piloted with a group of undergraduate and graduate engineering students at this university in 

fall 2019 and early spring 2020. The initial survey administration was conducted in spring 2020.  

Survey Measures. The survey will capture the types and extent of student involvement in various 

categories of extracurricular activities [25]–[27]. Students will select their involvements from a 

list of types of involvement (e.g., ambassador program, engineering/technical/design, professional 

society, identity-based organization). Examples of specific organizations on this campus within 

each category are provided for reference. Students will be asked to provide additional detail about 

two involvements that they consider to be “most significant” to them. Students will be asked about 

factors that influenced their choice of involvement, including both motivations for choosing their 

two most significant involvements and people/media/environmental factors that influenced their 

choice. Students who indicate that they are not involved in any extracurricular involvements will 

be asked a series of questions about why they chose not to be involved or were not able to be 

involved. 

In the following section, students will be asked about their career plans post-graduation [28]–[30]. 

They will then respond to a series of items related to the four constructs described in conceptual 

framework (personal skill development, peer/employer networks, socialization, and career 

planning) leading to their career choice certainty and confidence in job preparation. Finally, the 

survey will collect demographic information, including a series of question identifying first-

generation students and non-traditional students (part-time students, military veterans, primary 

caregivers of dependents, or students who are employed full-time). Non-traditional student status 



will be considered in the analysis given unique barriers these students face in committing time to 

extracurricular involvements outside of class. We will merge university administrative records 

(registrar data, employment outcomes) with the survey responses for analysis. 

Analysis. The data will be analyzed using cluster analysis and structural equation modeling. These 

analyses will identify profiles of student involvement and characterize the effects of different types 

of involvement on the specified educational and career outcomes. Initially, we will model the paths 

between measured student involvement variables, career certainty/confidence, and career 

expectations (RQ1). We will then use pathway analysis to compare students’ pathways to 

engineering careers by student background, race/ethnicity, and gender (RQ2). Subsequent 

qualitative analysis of student interviews will provide additional detail about these students’ lived 

experiences and how various experiences influenced their decisions and career expectations 

(RQ1/RQ3). Findings from the quantitative analysis will inform interview participant selection 

and the interview protocol development [24].  

Expected Results and Study Implications 

In examining the influence of student involvement on career certainty and confidence, we expect 

that the quality of involvement (types of activities/experiences students participate in through 

involvement) to more strongly influence the outcomes than quantity of involvement (number of 

involvements, amount of time invested in these) [6]. We expect that different types of activities 

and experiences in extracurricular involvement will be correlated with different mechanisms of 

influence (peer influence, socialization, etc.). We also expect that student motivation for 

participating in extracurricular involvements will influence the type of involvement chosen and 

resulting outcomes.  

Research findings will help inform advising to students in choosing involvements, offering the 

potential to develop interventions to retain graduates in their transition to the workforce through 

partnerships with student services, policymakers, and stakeholders. Findings about pre-graduation 

influences on the transition from college to the workforce will additionally inform future 

investigation of students’ experiences through this transition into engineering careers. Our research 

leverages existing registrar data to model the pathways of engineering students, such that our 

approach can be replicated in other fields and other student populations. 
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