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Which undergraduate student activities develop specific career and leadership 
skills for Black vs non-Black engineering graduates 

 
 
Introduction 
 
Positionality Statement 
I am a Black woman, born and raised in the Caribbean, who immigrated to Canada to pursue an 
undergraduate degree in chemical engineering.  During my undergraduate degree I was involved 
in extra-curricular and co-curricular activities that I feel have helped me develop key career and 
leadership skills. Upon completion of my undergraduate degree, I have now gone on to apply the 
skills I have developed throughout my career, including completing a master’s program in 
engineering, working in a more ‘traditional’ engineering field within oil & gas in Alberta, 
becoming a wife and mother, gaining my P.Eng license and PMP, starting a non-profit 
organization and various other social enterprises, pivoting to work in higher education and now 
coming back to school to pursue a PhD. 
 
Background 
In recent years, engineering graduates have begun to have many different career options beyond 
the traditional technical career paths [1]. Engineering has been cited as developing skills and 
competencies that have been considered in demand for leadership in many different careers [2]. 
Beyond the technical skills, the engineering undergraduate experience can help to develop 
transferable skills or ‘soft skills’[3], [4], [5]. The engineering undergraduate experience now 
includes more than just curriculum, but also other aspects such as internships, student clubs, 
research and other co-curricular workshops and activities. These activities can help develop key 
leadership and career skills for engineering students, however not all engineering students may 
be influenced by certain activities in the same way.  
It is known that certain demographics are underrepresented in engineering careers and 
undergraduate programs. Black people, in particular, continue to be underrepresented in 
engineering fields [6], [7]. Understanding how Black students develop relevant career and 
leadership skills could help to better understand the representation of Black engineering 
graduates in engineering careers.  
 
Motivation and Purpose 
Based on my own positionality as a Black woman who felt as though certain activities in my 
undergrad influence my career skills development, I wanted to understand if this was common 
across other Black engineering graduates, and if that experience differed from our non-Black 
counterparts. 
This research aims to answer the following research questions: (1) Which undergraduate student 
activities are most likely to develop leadership and career skills for engineering graduates? (2) 



Do the activities that develop leadership and career skills differ for Black vs. non-Black 
engineering graduates? 
 
Literature Review 
Numerous studies have been conducted to attempt to understand the influence of education on 
skills development and careers. In 2018, the National Academy of Engineering (NAE) released a 
Consensus Study Report summarizing some of the key findings from various studies that have 
been conducted in this space [2]. The report noted that in addition to technical skills, the 
incorporation of non-technical skills or “professional skills” such as communication, 
social/interpersonal skills, lifelong learning, creativity and innovation, business acumen and 
societal impact have been growing in demand from industry.  
This report leveraged Social Cognitive Career Theory (SCCT) as a framework to explain the 
educational and career pathways of engineering graduates. SCCT has identified different factors 
that can lead to career choices, including person inputs (e.g. gender, race/ethnicity, personality 
traits, etc.) and background/contextual affordances (e.g. home/school environment, 
socioeconomic status, etc.), which can influence learning experiences, and in turn influence 
self-efficacy and outcome expectations [8]. This self-efficacy can be defined as the confidence 
that one can successfully engage in a particular task or leverage a particular skill. SCCT provides 
a framing for how person inputs might influence learning and can in turn influence skills 
development. However, even though NAE acknowledges the influence of person inputs or 
individual demographics, the report did not have specific information on Black engineering 
students, and only references URM (Underrepresented Racial Minority). 
Another study that leveraged the SCCT framework is PEARS (Pathways of Engineering Alumni 
Research Survey) [9], as well as APPLES (Academic Pathways of People Learning Engineering 
Survey) [10]. The APPLES study showed that confidence in important career skills was 
statistically significant between URM students and non-URM students, with URM students 
reporting higher confidence in senior year then their non-URM counterparts. Chen et al. and 
Brunhaver showed in the PEARS study how specific learning experiences influenced skills 
development and career paths, however the PEARS study included limited discussions on race 
and noted that “Black/African American and Hispanic/Latinx graduates were underrepresented 
in the overall PEARS population”[9], [11], [12].  
With limited work focused specifically on the Black students, Hollomon et. al. and Boyd-Sinkler 
et. al. conducted reviews to better understand what the literature says about the Black student 
experience in engineering [7], [13].  Both studies noted the influence of engagement with others, 
such as peers, faculty and family on persistence in engineering, skills development and 
engineering identity. Another study led by Blosser, noted the importance of mentorship for Black 
students in developing persistence and important skills, particularly for Black women [14]. 
Multiple studies also noted the influence of student clubs, and in particular the National Society 
of Black Engineers (NSBE), in the success for Black students in engineering [15], [16], [17], 
[18], [19].  



Though these studies provide some insights into the types of student activities and experiences 
that may develop career and leadership skills for Black engineering students, no work has been 
done to specifically explore the differences in Black vs non-Black students. Studies have either 
focused on the Black experience in isolation without comparing to non-Black counterparts, or 
have had Black students lumped into a catch-all of URM. Holloman et. al. specifically notes in 
their literature review that “there is a need for larger and more intentional samples” focused on 
Black engineering students as they relate to the wider population of engineering students. By 
creating a more intentional sample, we can better understand how Black student experiences and 
skill development may differ from non-Black students, to better support Black engineering 
students in their future careers.  
 
 
Research Design & Method 
Conceptual Framework 
This research used Social Cognitive Career Theory (SCCT) [8] as the conceptual framework. 
SCCT posits that learning experiences are influenced by person inputs and contextual factors, 
these learning experiences can influence self efficacy in specific skills and competencies, which 
can in turn influence career goals and career choices.  
 
Methodology 
Using SCCT as a framework, a survey was designed based on PEARS (Pathways of Engineering 
Alumni Research Survey) [9]. The survey design was broken down into 4 sections: 

1. Undergraduate Information - this section asked the respondent information about their 
undergraduate education, which institution they attended, when they graduated and which 
engineering discipline they studied. 

2. Undergraduate Influence on Career Path - this section asked respondents about the 
activities they participated in during their undergraduate degree, which skills they 
developed and which skills and activities were most influential to their careers 

3. Career Path - this section asked respondents about their career path post graduation and 
asked respondents to provide a link to their LinkedIn profile, if they had one. 

4. Demographics - this section asked respondents to identify their gender, race, ethnicity 
and other demographics 

 
The full survey instrument can be found in Appendix A. As a part of the survey, engineering 
graduates were asked to identify which skills/competencies they developed through a list of 
undergraduate student activities. This question was phrased as ‘Which competencies do you feel 
you developed during your undergraduate experiences? (select all that apply)’. 
 
The skills to choose from included: 



● Technical skills (Engineering knowledge base, Problem solving, Analytic thinking, 
Investigation, Design, Use of engineering tools) 

● Interpersonal (Teamwork, Conflict resolution, Supporting/motivating others) 
● Communication (visual, verbal, written) 
● Leadership (Project management, Deciding what problem to solve, Negotiation, Driving 

change) 
● Business / Financial Acumen 
● Societal impact (Environmental impact, Equity, Ethics) 
● Lifelong learning 
● Innovation (agility, creativity) 
● Self-Confidence (Self-Esteem, Sense of Belonging) 
● Independence (Self-autonomy, Self-sufficiency) 

 
Table 1 below shows the options for undergraduate student activities. 
 
Table 1: Options for Undergraduate Activities and Corresponding Short-form for Analysis 
 

Response Short-form 

Conduct research with a faculty member 
 

Research 

Work in an engineering environment as an 
intern/co-op 

Co-op Intern 

Participate in a work-study program 
(non-engineering role or non-research) 

Work-Study 

Work on technical team-based projects as part 
of a course 

Technical Team Project 

Participate in activities hosted by 
engineering-related student clubs, groups, or 
community service  

Eng Club 

Serve as a leader in an engineering student 
organization 

Eng Leader 

Participate in activities by student clubs, 
groups, or community service outside of 
engineering 

Non-Eng Club 

Serve as a leader in a non-engineering student 
organization 

Non-Eng Leader 



Participate in a study abroad program 
 

Study Abroad 

Participate in an incubator or entrepreneurship 
program 

Entrepreneurship 

Utilize academic/career advising services Academic/Career 

Participate in a formal mentoring program Mentor 
 

The survey also asked respondents to indicate if they were willing to participate in a follow-up 
interview to further describe their undergraduate student experience.  A subset of the survey 
respondents were selected based on race and those who identified as Black. Of the Black 
respondents who were willing to be interviewed, the interviewees were selected based on 
participants who had varied careers and participated in different undergraduate student activities. 
The interviews helped to bring more light on how the undergraduate student activities may have 
developed specific career and leadership skills.  
 
 
 
Results & Discussion 
 
Findings 
The survey was distributed to engineering graduates from various institutions across Canada who 
had completed their degrees at least 5 years prior. 289 participants completed the survey, and of 
those 115 identified as Black and 174 identified as other ‘non-Black’ racial groups, the majority 
of which were White. Survey results were analyzed for the entire dataset and also broken out into 
‘Black’ and ‘Non-Black’. Of the Black respondents, 17 were subsequently interviewed. 

Communication Skills 

Communication skills was noted as one of the more important skills across all career paths, so 
understanding the activities that develop these skills is important. Figure 1 below shows which 
activities were noted by respondents to develop communication skills. The technical team 
projects were most commonly cited as developing communication skills (68%), followed by 
co-op/internships (56%), then by curriculum (50%).  
 



 

Figure 1. Activities developing Communication Skills 
 

When comparing Black versus. Non-Black, there was a statistically significant difference in the 
types of activities that develop communication skills ( 𝞆2 (df=14, N=1197) = 37.891, p<.05 ).  
Black graduates were significantly more likely to report developing communication skills 
through student clubs as compared to non-Black graduates, particularly leadership in student 
clubs. (For example, leadership in engineering clubs was 47% of Black graduates versus 28% of 
Non-Black graduates, and leadership in non-engineering clubs was 39% of Black graduates 
versus 15% of Non-Black graduates). Communication skills were noted as most important in 
every career path, therefore institutions should take note of this being an key aspect of the 
student experience for Black engineering students. The quotes below illustrate how Black 
engineering graduates cite student clubs as developing communication skills.  
 

“I was the community liaison for the Black Students Association, so lots of 
comms work both to membership and to the broader community and used to write like 
what I think now would be considered a like almost like a blog posts or a newsletter. So 
really shaped some of my communication skills in that time.” 

 
“[Skills] were developed through, like, my other extracurriculars that have been a 

big part of the work that I do now, which then is like, definitely communication skills, 
definitely intercultural communications or intercultural relationship management.” 



 

Interpersonal Skills 

Interpersonal skills were also noted as important across all of the different career paths. 
Technical team projects were most commonly cited as developing interpersonal skills (67%), 
followed by co-op/internships (53%), as shown in Figure 2.  The quotes below help to illustrate 
how technical team projects fostered teamwork to develop interpersonal skills. 
 

“The way the teams worked was that each person on the team had a different 
specialty. So like one person is doing the programming, another person was doing, like, 
the mechanical aspects, and another person was doing the, like, electrical components. 

 
You form relationships with the people that you might have to work on projects on, especially as 
I get to those later years, like year three, year four, we have to do like capstone projects and 
things like that.” 
 

 

Figure 2. Activities Developing Interpersonal Skills 
 
When comparing Black versus Non-Black students, there was a statistically significant 
difference in the types of activities that develop interpersonal skills ( 𝞆2 (df=14, N=1234) = 
32.285, p<.05 ).  Similar to communication skills, Black graduates were significantly more likely 



to report developing interpersonal skills through student clubs as compared to non-Black 
graduates (For example, participation in engineering clubs was 57% of Black graduates vs. 38% 
of Non-Black graduates, and participation in non-engineering clubs was 57% of Black graduates 
vs. 36% of Non-Black graduates). The quotes below illustrates the impact of non-engineering 
clubs on interpersonal skills development for Black engineering graduates. 
 

“I think I was looking for somewhere to do that because engineering wasn't giving 
that to me. So certainly, you know, communities, strategic, relationship development, all 
of that would have come from somewhere else. So I think that was definitely a space 
where I was able to cultivate those those skills.” 

 
“I would have played intramural basketball, I played like flight football, you 

know, there's those types of things as well. So intramurals give you another network of 
people that allow you to stay connected, stay plugged in.” 

 
“I actually do think, like, even just that relationship between like the Caribbean 

students organization, the Black students organization and the African students 
organization meant there was this like, you know, constant negotiation of blackness and 
culture and or ethnicity, sensitivity to it.” 

 

Leadership Skills 

Leadership was also shown to be important across multiple career paths, and especially for 
Entrepreneurs. The technical team projects were most commonly cited as developing leadership 
skills (57%), followed by leadership in engineering clubs (36%), see Figure 3.  

 



Figure 3. Activities Developing Leadership Skills 
 

When comparing Black versus Non-Black students, there wasn’t a statistically significant 
difference across all types of activities that develop leadership skills, though Black graduates 
were significantly more likely to report developing leadership skills through non-engineering 
student clubs as compared to non-Black graduates (42% of Black graduates vs. 15% of 
Non-Black graduates) ( 𝞆2 (df=1, N=289) = 26.1, p<.05 ). The quotes below exemplify how 
student clubs helped to develop leadership skills for Black engineering graduates. 
 

“I was part of the Nigerian Students Association at the school, and that's a part 
that became the vice president…  In terms of leadership skills, that VP role did help.” 

 
“So I was president that year. And that was again, that was a good experience 

running a team.” 
 

“I was actually the leader of all the Canadian chapters of NSBE. And then 
eventually I was actually leading all the international chapters of NSBE.” 

 
“So, active involvement in terms of leadership sort of roles, it was student union, 

NSBE and industrial engineering club. And again, I sort of chose those strategically 
because they were areas that felt like, I mean, yeah, felt like I, like still somewhat 
connected to engineering identity” 

 

Self Confidence 

Self Confidence was another skill identified as important across a variety of career paths. 
Co-op/internships were most commonly cited as developing self-confidence (43%), followed by 
technical team projects (37%), as shown in Figure 4. The quote below is from a Black 
engineering graduate commenting on how an internship improved their self confidence. 
 

“I realized I was actually, I was good at it. And I could make a decent living from 
being an engineer. So I think it was a very pivotal experience for me because I left that 
internship feeling a lot more confidence in, this is what I want to do. This is what I know 
I can do and do well.” 

 



 

Figure 4. Activities Developing Self Confidence 
 

When comparing Black versus Non-Black students, there was a statistically significant 
difference in the types of activities that develop self confidence ( 𝞆2 (df=14, N=939) = 27.62, 
p<.05 ).  In particular, Black graduates were once again significantly more likely to report 
developing self confidence through student clubs as compared to non-Black graduates (For 
example, leadership in engineering clubs was 39% of Black graduates vs. 26% of Non-Black 
graduates, and leadership in non-engineering clubs was 31% of Black graduates vs. 15% of 
Non-Black graduates). The quotes below are representative of how Black engineering graduates 
developed self-confidence through student clubs, especially to find a sense of belonging.  
 

“[Racism] was just kind of this perpetual cycle, which is part of the reason why 
there were so many student run, like clubs and organizations and student parties that were 
kind of run by the black population so there was a place for us to actually go where we 
didn't need to worry about getting profiled or need to worry about getting harassed.” 

 
“There were a couple of prominent black run clubs on campus. So I got involved 

with some of those clubs, which was also great in terms of helping me with my transition 
to post secondary.” 

 



Conversely, Black graduates were significantly less likely to report developing self confidence 
through undergraduate research than non-Black graduates (9% of Black graduates vs. 22% of 
non-Black graduates). This could be due to lower participation of Black engineering graduates in 
research, and also potentially due to lack of engagement. The quote below illustrates an 
experience of a Black engineering graduate in undergraduate research. 
 

“We're just in this essentially windowless room all day. And then we'll go out for 
lunch or breaks, but it just seemed rather boring actually.” 

 

Independence 

Independence was cited as an important skill for a number of career paths as well. 
Co-op/internships were most commonly cited as developing independence, with 42% of 
respondents saying that co-op/internship fostered independence, see Figure 5. For example, an 
internship experience helped to foster independence for this Black engineering graduate. 
 

“It was just a great 16-month experience… also, yeah, just handling as a young 
student really still, managing things like, yeah, traveling on the company and the 
company's expense, driving for work, you know, on your own.”  

 
The engineering curriculum was also noted to foster independence with 39% of respondents 
saying that it developed independence. In particular, the interviewees noted how the engineering 
curriculum developed perseverance and grit.  
 

“There were courses where the exams were worth 60% or 70% of your final 
mark, final exams. So it was a lot of pressure, a lot of stress.. But I knew long term that 
this is what I wanted to do and I just needed to persevere and push through.” 

 
“Yeah, so it was very, it was a very big, like, lesson.. in like time management and 

like, yeah, managing stress and just trying my best to just stay afloat.” 
 



 

Figure 5. Activities Developing Independence 
 

When comparing Black versus Non-Black students, there wasn’t a statistically significant 
difference in the types of activities that develop independence.  However, Black graduates were 
once again more likely to report developing independence through student clubs as compared to 
non-Black graduates (For example, leadership in engineering clubs was 29% of Black graduates 
vs. 16% of Non-Black graduates, and leadership in non-engineering clubs was 20% of Black 
graduates vs. 7% of Non-Black graduates).  
 

Societal Impact Skills 

Societal Impact was least likely to be ranked as important for engineering graduates, however 
with a prominent aspect of engineering being ethical practice, it is still important to note which 
activities develop this competency . Engineering Clubs were most commonly cited as developing 
societal impact skills (25%), followed by non-engineering clubs (15%), as shown in Figure 6.  
 



 

Figure 6. Activities Developing Societal Impact competencies 
 

When comparing Black versus Non-Black students, there was a statistically significant 
difference in the types of activities that develop societal impact skills ( 𝞆2 (df=14, N=423) = 
43.27, p<.05 ), and though all graduates cited student clubs as developing these skills,  Black 
graduates were more likely to report this (For example, for leadership in engineering clubs, 30% 
of Black graduates noted it as developing societal skills vs. 9% of Non-Black graduates, and for 
leadership in non-engineering clubs, 21% of Black graduates noted it as developing societal 
skills vs. 6% of Non-Black graduates ). The quotes below illustrate how participation in a student 
club fostered the importance of giving back for a Black engineering graduate. 
 

“But what stood out for me was really that mentoring, I would say coaching kind 
of bringing others along the pipeline piece, because that was probably the first time that 
that actually happened, where I felt like I had really influenced someone's future and 
someone's direction, right? …I think it showed a facet of leadership that's not always 
talked about, which is sort of seeding the floor to others and also coaching and mentoring 
and enabling other people to be successful.” 

 
“Through NSBE, I found out about ENGage Summer Camp, and that was a 

massive total moment for me. ….doing that work to help motivate and encourage other 
students and Black students to get excited about engineering and science.” 

 



 

Lifelong Learning Skills 

Lifelong learning was noted as important in some career paths and less so in others. It was most 
commonly deemed important for those in Academic career path. The engineering curriculum 
was most commonly cited as developing lifelong learning skills (36%), see Figure 7. The quote 
below illustrates how the curriculum can help develop lifelong learning and growth mindset 
 

“You know, like I failed in, I failed a couple courses in my engineering and still 
finished. So if I fail some, if some of this fails, I'll still be okay.” 

 

 

Figure 7. Activities Developing Lifelong Learning Skills 
 

When comparing Black versus Non-Black students, there wasn’t a statistically significant 
difference in the types of activities that develop lifelong learning skills, once again Black 
graduates were more likely to student clubs in developing these skills (For example, for 
leadership in engineering clubs, 14% of Black graduates noted it as developing lifelong learning 
skills vs. 5% of Non-Black graduates, and for leadership in non-engineering clubs, 17% of Black 
graduates noted it as developing lifelong learning skills vs. 7% of Non-Black graduates) 
 



Innovation Skills 

Innovation was only commonly deemed important for Entrepreneurial and Academic career 
paths, though these skills could be valuable in other career paths. Technical team projects were 
most commonly cited as developing innovation skills (32%), see Figure 8. The below quotes are 
examples of students using innovation skills in capstone projects. 
 

“My capstone project was specifically around like using like alternative fuels. So 
we did a project on like this sterling engine and we had to find an application for a 
sterling engine, which essentially is like a heat engine that works on like a temperature 
difference to convert that temperature difference to mechanical motion. So we came up 
with a design where we would create a crawler sterling engine powered crawler that 
could be used for like space exploration.” 

 
“So you had your final capstone in your fourth year. But prior to that, every year, 

there was like a major design class, and they would teach design principles, but then also 
there'd be like a design project as part of it…. But it was the opportunity to think outside 
of the box and be innovative, and just brainstorm and come up with ideas.” 

 

 

Figure 8. Activities Developing Lifelong Learning Skills 
 



When comparing Black versus Non-Black students, there was not a statistically significant 
difference across all of types of activities that develop lifelong learning skills. However Black 
graduates were significantly more likely to cite the engineering curriculum as developing 
innovation skills as compared to non-Black graduates (32% of Black graduates vs. 17% of 
Non-Black graduates) ( 𝞆2 (df=1, N=289) = 8.67, p<.05 ). The quotes below are from Black 
engineering graduates speaking about innovative and interesting courses in their engineering 
curriculum. 
 

“Once I got to like my third year, that's when like started to specialize in, you 
know, mechanical and automotive and got to work on, you know, or take courses that 
were a little bit more interesting. So I took like a ceramics course, took some courses on 
like vehicle dynamics, courses that looked at like powertrain, like engineering and those I 
found were very fascinating.” 

 
“Lifecycle engineering, that's also a good one. So that's the course of just looking 

at everything and understanding, you know, cradle to grave of what it takes from an input 
perspective to gather the resources, process the resources, create the parts, create the 
inputs to create a final product and then once that final product has outlived its 
usefulness, what does it take to then break that back down, what can be taken, what needs 
to go through the rubbish. I thought that that was an interesting concept, you know, I 
don't think a lot of people know a lot of things are thought of in that way. So I just found 
that to be very interesting.” 

 
“I chose a course, uh, on like dental and surgical implants. It was a course in 

biomaterials properties and processing. And there like, I realized I liked the fusion. I 
liked the intersection. I liked feeling this idea of engineering and materials, but how does 
that interact or influence biological systems. I liked the duality of it. We make something, 
it influences biology.” 

 

Technical Skills 

Technical skills was one of the skills sets that had a statistically significant difference in 
importance across career paths. Technical skills were very important for Technical Specialists 
and Academics, and less important for Entrepreneurs and Invisible Engineers. Though Black 
engineering graduates took Technical Specialists career paths, they were not likely to take 
Academic career paths. Conversely Black engineering graduates, and especially Black women,  
were likely to take Entrepreneurial and Invisible Engineer career paths. As shown in Figure 9, 
the engineering curriculum was most commonly cited as developing technical skills (86%), 
followed by technical team projects (68%) and then co-op/internships (49%).  



 
Figure 9. Activities Developing Technical Skills 

 
When comparing Black versus Non-Black students, there was not a statistically significant 
difference in the types of activities that develop technical skills, though for technical team 
projects / capstone projects, Black graduates did report these as developing technical skills as a 
significantly higher frequency than non-Black graduates (79% of Black graduates vs. 61% of 
Non-Black graduates) ( 𝞆2 (df=1, N=289) = 10.58, p<.05 ). The quotes below from Black 
engineering graduates highlight how they developed technical skills through technical team 
projects.  
 

“We became experts beyond anybody else in that classroom when it came to 
AutoCAD, which is not a course that's offered in our program. Like learn that on our 
own.” 

 
“My senior project was doing the bridge, so, with that, obviously we had to draw 

the architectural drawings. We had to do the engineering calculations. We had to do the 
geotech, uh, because it's a bridge, so it obviously has abutments that are over land and 
pairs that are in the water. Um by that time I knew what coastal was, so there's the coastal 
dynamics of being in the water and navigation and clearances, and things like that then 
there's the geotech. So there's the transportation civil side of it, because it's still a road 
that has feeders, and then as obviously road deck and AASHTO standards and girders, 
this is the structural side of it, and modeling all of the vents and those structural 
components.” 



 

Business/Financial Skills 

Business and Financial skills was another skill that had a statistically significant difference 
across career paths. This was very important to Managerial and Entrepreneurial career paths, and 
less important for Academic and Technical career paths. Co-op/internships were most commonly 
cited as developing business skills (20%), followed by curriculum (19%), see Figure 10.  
 

 

Figure 10. Activities Developing Business / Financial Skills 
 
When comparing Black vs. Non-Black, there wasn’t a statistically significant difference in the 
types of activities that develop business skills, though Black graduates were significantly more 
likely to report developing business skills through leadership in student clubs as compared to 
non-Black graduates (For example, for leadership in engineering clubs, 21% of Black graduates 
noted it as developing business skills vs. 9% of Non-Black graduates, and for leadership in 
non-engineering clubs, 16% of Black graduates noted it as developing business skills vs. 5% of 
Non-Black graduates ). The quotes below highlight how Black engineering graduates had to 
leverage business and financial skills in their student clubs. 
 

“I got into a leadership role at NSBE, my second year as treasurer of the And as 
part of that, I was heavily involved, I would say, in grant writing. So I started doing grant 



writing for the chapter because I was the treasurer and I was seeking funds from various 
entities, particularly the University of Toronto, but also other social groups around the 
city to sponsor the team, to attend conferences and hold events like that debate event that 
I just described, which was an annual thing for us at that time.” 

 
“We just had a collaborative board that we would advocate, you know, combine 

all of our powers, if there are any central issues. ….So for instance, like around voting 
time, we would all work together on bringing in cash.” 

 
Synthesis 
When looking across all of the noted undergraduate activities, the main areas of difference 
between Black and non-Black engineering students for skills development appear to be in 
student clubs, capstone/technical team projects and academic/career advising, as shown in the 
Figures 11 and 12. This is explored more in the following section that examines the most 
influential undergraduate activities for Black vs. Non-Black engineering graduates. 
 
 

 

Figure 11. Activities Developing Important Career Skills for Black Graduates 



 

Figure 12. Activities Developing Important Career Skills for Non-Black Graduates 
 
 
The findings on student clubs align with previous literature that shows the importance of student 
clubs for Black engineering students. In addition to developing these key career and leadership 
skills, these clubs can help to foster a sense of belonging, social capital and community cultural 
wealth amongst the Black community[20], [21], [22], [23], [24], [25] . These student clubs can 
also act as counterspaces for Black students in an environment where they are underrepresented 
[26], [27], [28].  
 
For capstone and technical team projects, though they were shown to develop important career 
and leadership skills for both Black and non-Black students [29], [30] , more work can be done 
to better explore why there is a larger influence on skill development for Black students than 
their non-Black counterparts.  
 
And finally, for academic and career advising, though not overly high in relation to other 
activities, the fact that Black graduates report this activity as developing important skills at 
higher rates than their non-Black counterparts is worth exploring further, and with academic 
institutions considering the investment in these activities, as well as how they can address the 
specific needs of Black engineering students through academic and career advising [31]. 
 



Conclusion 
Though there has been literature in the past that has focused on development of skills through 
undergraduate student activities, no work has been done to specifically explore if Black 
engineering students develop skills through different activities than their non-Black counterparts.  
 
This research aimed to answer the following research questions: (1) Which undergraduate 
student activities are most likely to develop leadership and career skills for engineering 
graduates? (2) Do the activities that develop leadership and career skills differ for Black vs. 
non-Black engineering graduates? 
 
To answer Research Question 1, it was shown that different undergraduate activities developed 
different types of career skills in engineering graduates. Overall, internships, technical team 
projects/capstones, student clubs and the engineering curriculum of all of the activity options that 
were provided. For the development of technical skills in particular, the engineering curriculum 
was most commonly cited as developing these skills for both Black and non-Black graduates.  
 
Addressing Research Question 2, it was noted that there are differences in the activities that 
develop careers skills for Black vs. Non-Black engineering graduates. There was a statistically 
significant difference for Black vs. Non-Black on citing technical team projects/capstones as 
developing technical skills, with Black graduates statistically more likely to cite technical team 
projects as developing technical skills than their non-Black counterparts. For the development of 
Interpersonal Skills and Leadership Skills, Black graduates were statically more likely to cite 
student clubs as developing these skills than their non-Black counterparts. For developing 
Independence, Non-Black graduates were significantly more likely to report Research activities 
as developing skills than Black graduates.  
 
Recommendations 
Based on the findings, it is recommended that engineering administrators consider how they can 
continue to support Black engineering students in technical team projects. This could include 
removing barriers to participation as well as including options for culturally relevant pedagogy 
embedded in engineering capstone courses. Employing more Black engineering professors could 
also support this. 
It is also recommended for engineering education administrators to provide additional resourcing 
and support for Black engineering students to participate and be involved in cultural and identity 
based student clubs, such as the National Society of Black Engineers.  
 
Overall, this work helps to shed light on the undergraduate activities that develop skills for Black 
engineering graduates. Future work can aim to explore potential differences for other racialized 
and marginalized groups in engineering. This work can help engineering administrators and 
Faculty consider how participation in engineering undergraduate activities may influence Black 



and other marginalized groups differently than their counterparts and potentially design 
experiences that can support all students. 
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