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Building Community, Providing Scholarships, Developing 
Leaders: Recruiting and Retaining Underrepresented Students in 

Engineering and Computer Engineering Departments (WIP) 
 

The underrepresentation of women and people of color in engineering is well 
documented in the literature [1]. Women constitute 47% of the overall workforce but only 28% 
of jobs in science and engineering belong to women. This deficit is particularly noticeable in the 
fields of computer science and engineering as women comprise just 26% of the computer science 
workforce and hold only 15% of engineering positions. This gender divide begins to emerge at 
the undergraduate level, as women earn only 19% and 18% of bachelor’s degrees awarded in 
engineering and computer science, respectively [2]. 
 

It has been hypothesized that these deficits of women in engineering fields have resulted 
from social marginalization. Specifically, Flam [3] argued that women experience a “chilly 
climate” when entering male-dominated fields. In such a climate, women receive direct and 
indirect messaging that their gender could be an obstacle to success in the work environment, 
which causes them to feel unwelcome. In such a climate, women often doubt whether they will 
be fully included, valued, and respected in the field despite their abilities [4], [5]. Further, 
women in science, technology, engineering, and mathematics (STEM) majors report notable 
levels of gender bias and sexual harassment within the context of their work [6]. Among women 
in STEM majors, experiences of STEM-related gender bias have been found to be related 
negatively to their career aspiration and motivation to pursue vocational opportunities in STEM 
[6]. In addition to messages of being unwelcome in the field, women in STEM fields have also 
been shown to encounter benevolent sexism (e.g., protective paternalism or gender 
differentiation) from their male peers [7]. This form of sexism has been linked with lower grade 
point averages (GPAs) in STEM courses [7]. These findings highlight the impact the academic 
climate can have on underrepresented students pursuing careers in STEM fields. Because GPA 
represents a primary achievement measure that carries important implications for one’s academic 
trajectory, efforts to enhance representation of women and people of color in STEM fields can be 
evaluated using GPA. 
 

Recent attempts to equalize gender representation in engineering fields provide evidence 
that rendering the academic climate more welcoming and supportive for women may narrow the 
gender gap. Specifically, Walton and colleagues [5] found that their social-belonging 
intervention and affirmation-training intervention aimed at enhancing a sense of connectedness 
among women in engineering majors resulted in significant increases in students’ school-
reported engineering GPAs. In addition to direct intervention, quality interactions with faculty 
[8] as well as courses utilizing active learning rather than a lecture-based approach have been 
shown to predict GPA among engineering students [9]. 
 

In a further effort to close this divide, a multidisciplinary Scholarships for Science, 
Technology, Engineering, and Mathematics (S-STEM) National Science Foundation (NSF) 
program was undertaken to recruit, retain, and develop leadership skills in underrepresented 
students majoring in electrical, computer, and software engineering (ECSE) at a large 
Midwestern university (computer science majors were not housed in this department). It was 



hypothesized that the program would result in higher academic performance among program 
participants than in their non-participating peers, as indicated by their cumulative GPAs. 
 
Method 
 
Participants. Scholars included 63 students from two Midwestern junior colleges and one large 
Midwestern university with an average age of 20.94 years (SD = 5.21). Additional demographic 
information is presented in Table 1. 
 
The ECSEL Program. The Electrical, Computer, and Software Engineers as Leaders (ECSEL) 
program was an effort to increase the retention of women and other underrepresented students in 
ECSE majors using grant funding received from the NSF (grant #1565130 S-STEM). Cohorts of 
students were enrolled in the program on an annual basis. Students enrolled in the ECSEL 
program received $4,000 in scholarship funding for each semester they were enrolled in the 
program. In addition, students were required to participate in a leadership course with other 
ECSEL participants. This course was designed to promote professional development, community 
amongst the scholars, and connection to the campus community at large while enhancing their 
identity as ECSE majors. As a part of the course students were required to volunteer on campus, 
share current events with their fellow scholars, participate in in-class activities centered on 
leadership practices, participate in faculty mentor meetings and complete a reflection paper about 
that experience, and present to the class an artifact reflective of one’s background. These 
activities were designed to cultivate an environment of support and connection among scholars 
while also engaging participants in an active learning experience. Such approaches have 
garnered support in the literature as being efficacious in improving the GPAs of 
underrepresented students in engineering majors [10], [11]. Specifically, the course was designed 
to provide a space for students to share their experience as an underrepresented ECSE major to 
create a sense of support amongst students that has been identified as necessary for improving 
student outcomes [10]. Further, the active learning component of the course was aimed at 
increasing the engineering identity of participating students, which has been positively associated 
with GPA in engineering students [11]. 
 
Data collection and analyses. Demographic data were collected annually from all scholars in the 
program using a Qualtrics survey distributed to students via email. Scholars’ GPAs and the 
matched control students’ GPAs were obtained from the Office of the Registrar at the university. 
The matching was based on gender, major, and a weighted formula that included ACT composite 
score, high school cumulative GPA, and number of years of high school core courses. 
Cumulative GPAs for the two groups were compared using an independent samples t-test [12]. 
This test statistic is associated with a probability value (p) ranging from 0 to 1 with a criterion 
value of p < .05 to establish a statistically significant difference. This value means that we can be 
at least 95% confident (100% - 5%) that the two groups’ means are significantly different from 
each other in the population of all such students. 
 
Results 
 
Preliminary results indicated that after one semester in the program, the semester mean GPA of 
the ESCEL program scholars (M = 3.24, SD = .79) did not significantly differ from that of the 



control group participants (M = 3.00, SD = .87; t = -1.20, p = .24). However, the semester mean 
GPA of the scholars after two semesters in the program (M = 3.33, SD = .62) was significantly 
higher than that of the matched control students (M = 2.62, SD = .97; t = -3.46, p = .001). This 
means that we can be 99.9% confident (100% - .1% from the p value) that the ESCEL scholars’ 
mean semester GPA was significantly higher than that of the matched control students. Likewise, 
the cumulative mean GPA after three semesters in the program (M = 3.32, SD = .42) was 
significantly higher than that of the matched control students (M = 2.76, SD = .40; t = -2.41, p = 
.03). This means we can be 97% confident (100% - 3% from the p value) that the ESCEL 
scholars’ cumulative mean GPA after three semesters was significantly higher than the matched 
control students’ semester GPA. These two findings combined suggest that the ECSEL 
program’s effect on scholars’ GPA may be cumulative over time and beneficial compared to 
matched students who are not receiving the benefits of this program. 
 
Discussion 
 
The current literature indicates a lack of diversity in STEM fields. Findings from the current 
investigation indicate scholarship funding as well as departmental support designed to bolster the 
learning experience of underrepresented students (e.g., by providing a sense of community 
among peers, dedicated space, regular meetings with faculty, and leadership training) may result 
in prolonged enhancement of academic performance for these students. Further, such 
programming may render the learning space more welcoming and supportive of 
underrepresented students while also maximizing students’ identity as an ECSE major. 
Improvements in these areas have the potential to enhance the academic performance and ECSE 
interest in a manner that facilitates retention of such students within these White male-dominated 
majors. Increasing the diversity of these fields will serve to advance national economic growth 
and advancement of these engineering fields as a whole. The limitations of this study include that 
no direct assessment was made of students’ engagement with the various activities in the 
Leadership Studies course, although attendance was mandatory. Further, students were not 
separated into experimental conditions that allowed for the assessment of the efficacy of the 
scholarship money in isolation or the Leadership Studies course in isolation. Moreover, the 
sustainability of this support is in question due to resources being available because of grant 
funding. All participating students necessarily received both aspects of the program. Thus, it is 
unclear whether GPA improvement was due to the funding or the mentored faculty meetings. 
The strength of the study lies in the rigorous matched control group. 
 
This material is based upon work supported by the National Science Foundation (NSF) under 
award EEC-1565130. Any opinions, findings, and conclusions or recommendations expressed in 
this material are those of the author(s) and do not necessarily reflect the views of the NSF. 
  



Table 1. Scholar Demographics 
 N % 
Gender   
  Female 51 81 
  Male 10 16 
  Other 1 2 
  I choose not to respond 1 2 
Race/Ethnicity   
  Caucasian/White 34 54 
  Asian American/Pacific 

Islander 
8 13 

  African American 7 11 
  Multiracial 6 9 
  Hispanic/Latino/a 5 8 
  I choose not to respond 2 3 
  Other 1 2 
Major   
  Computer Engineering 25 40 
  Software Engineering 20 32 
  Electrical Engineering 18 28 
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