
RESULTS OF CROSS-SECTIONAL SURVEY OF 
UNDERGRADUATE STUDENTS WITH FOCUS ON 

DIFFERENTIAL EXPERIENCES BY STUDENT 
DEMOGRAPHICS 

 
Jenni M. Buckley, PhD2,1, Amy E. Trauth, PhD1 

Sarah Rooney, PhD2, Joshua Enszer, PhD2, Tia N. Barnes, PhD1, Rachel Davidson, PhD2 
1University of Delaware, College of Education and Human Development 

2University of Delaware, College of Engineering 
 

Introduction 
The underrepresentation of women and underrepresented minorities (URM, def. non-White, non-
Asian) in engineering undergraduate programs can be attributed to a multitude of factors, 
including, but not limited to, insufficient access to high-quality curriculum and instruction and 
barriers in recruiting into engineering programs at the K-12 level, low self-efficacy, lack of peer 
support, inadequate academic advising or faculty support, harmful stereotypes of particular 
groups that influence interactions in classrooms or in peer groups, and a chilly or unappealing 
climate [1-9]. Given potential granularity of the problem within and across institutions, it is 
important for faculty and administrators to assess issues of diversity and inclusion as proximal as 
possible to their own academic units. With this in mind, the goal of this study was to assess 
internal (self-concept) and external (climate) issues in our own undergraduate student population 
(UD College of Engineering). In particular, we were interested in whether internal and external 
issues differentially impacted underrepresented students, specifically, women and students of 
color (designated URM in this report).   
 
Methods 
We administered a voluntary survey to the entire engineering undergraduate student body (Table 
1). The survey included items from validated instruments specific to engineering undergraduates 
for self-efficacy with math and science skills, engineering application, and hands-on prototyping 
[15-17]. Custom items were also included that built upon the five aforementioned themes from 
the focus group study [11]. The survey was administered electronically (Qualtrics, Provo, UT) to 
all engineering disciplines and grade bands over the course of two weeks in Spring 2018. Survey 
responses were compared by gender (male, female) and race (URM or majority) using one-way 
ANOVA with post-hoc adjustment (JMP Pro, SAS Institute). 
 
Results 
The survey response rate was 10% of the student body population (n=246). Survey respondents 
were demographically representative of the at-large population by race (13.5% survey 
respondents vs. 10.5% population), and women were slightly over-represented (40.8% survey 
respondents vs. 24.1% population). Survey results indicated differential experiences by gender 
and race across several thematic areas (see Table 1). In terms of professional identity, women, 
but not URMs, rated themselves lower in science, engineering, and problem solving self-efficacy 
as compared to their majority peers. Women were more hesitant than majority peers to approach 
a faculty member for help, to ask questions in class, and to participate in class discussions. 
Women also experienced significantly higher self-reported stress levels related to workload and 
modestly more stress related to financial concerns. URMs were less likely to cite sufficient 



financial aid opportunities and reasonable workload as positive influencers, but their self-
reported stress levels related to workload and financial concerns were no different than majority 
students. Both women and URMs did report higher incidents of both experiencing and observing 
others experiencing peer-to-peer micro-aggressions; however, micro-aggressions were uniformly 
rare for peer-to-peer interactions as well as faculty-to-student interactions. 
 
Conclusions 
While student scores for self-concept and climate were overall fairly high, there were some 
concerning differences for minority populations. The survey results highlighted deficiencies in 
self-efficacy for women students that are highly consistent with the literature [5,6]. Women 
students were less comfortable contributing to group discussions and asking faculty for 
assistance, neither of which were reported concerns for URMs who were actually more 
comfortable approaching faculty. While incidences of micro-aggressions against women and 
URM students were reported in a prior focus group study with this same student body, our 
survey results showed that reported incidence of micro-aggressions was relatively rare and 
countered by fairly strong statements from both majority and minority students about inclusive 
course atmosphere. This is not to suggest that even rare instances of micro-aggressions are to be 
tolerated in our classrooms, and stronger evidence of their persistence and detrimental effects are 
presented in the literature [5,6]. 
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Table 1: Results from cross-sectional survey of undergraduate engineering student body. Differential experiences by race and gender 
are presented only when statistically significant (p<0.05, one-way ANOVA). Table continued, overleaf. 

  



Table 1, continued: 




