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Investigating professional shame as experienced by engineering 
students who are minoritized in their programs 

Abstract: 

This paper delineates the current status of our study of the experience of shame within 
engineering education. The overall study uses interpretative phenomenological analysis (IPA) to 
examine the phenomenon as it presented in individuals (Phases 1.A and 2) and ethnographic 
methods to understand the social nature (Phase 1.B) of shame. This paper specifically focuses on 
Phase 2 of the study examining the experiences of shame in engineering students who are 
minoritized in their departments. We report on findings of this area of the investigation and 
briefly discuss the broader significance related to the context of inclusivity within engineering 
educational space.  

 

Introduction: 

This paper summarizes the major research activities and outcomes of the fourth year of our 
investigation of professional shame in engineering students, which is funded through the NSF 
RFE program (NSF EEC 1752897). Specifically, we focus our discussion on nascent findings 
from our interpretative phenomenological analysis (IPA) on the lived experiences of professional 
shame in engineering students who were minoritized in their programs according to gender, 
racial, or ethnic identifications.   

Previous literature has explored identity development of engineering students. However, there is 
little research pertaining to the emotional experience of shame which stems from the interactions 
between the social expectations of engineering and the individual student. With consideration to 
theoretical foundations in sociology and psychology [1-8], informed by relevant psychological 
and sociological literature, we define the construct of professional shame as having four 
important features: 1) individuals perceive themselves to have failed to meet socially constructed 
expectations that are relevant to their identities in a professional domain; 2) individuals 
experience a painful emotional state amid such perceived failure; 3) individuals attribute the 
failure to meet expectations to an inadequate whole, or global, self rather than a domain-specific 
feature of a certain identity; and 4) individuals within professional domains not only experience 
the emotional state of shame but also contribute to expectations that establish the conditions for 
professional shame to occur. [9-10]. With this in mind, we have organized this study around the 
following research questions:  

RQ1: How do students psychologically experience shame in the context of engineering 
education? 

RQ2: How are these experiences located and socially constructed within the institutional cultures 
of engineering programs? 



RQ3: In the context of engineering education, how do individual, psychological experiences of 
shame interact with perceived cultural expectations? 

To answer these research questions, we organized the study in two phases. In this paper, we will 
focus on Phase 2 of this study which examines the experience of shame as an individual student 
(RQ1) within the context of engineering education as a student minoritized in their 
departments—or constrained as subordinated or underrepresented [11] on the basis of gender, 
racial, or ethnic backgrounds. In Phase 1 of this study we focused on the majority population- 
white males through two methods. In Phase 1.A we examined the lived experience of shame as a 
white male within the context of engineering education using interpretative phenomenological 
analysis (IPA)[9,12]. In Phase 1.B we examined shame within the same context and population 
using an ethnographic lens [13-15].  

From documentation in the literature about engineering educational culture, we were interested 
in learning how the overall experience of professional shame as a minoritized student would vary 
from that of the majority (i.e., White male). The focus of IPA is preserving the unique and 
detailed ways that an individual is experiencing a phenomenon while packaging it in a way in 
which its implications are clear [16]. We see IPA to be specifically useful in this context in 
understanding the experience of minoritized students whose experiences are structurally 
constrained and often not visible. Thus, this phase of the investigation is important in 
understanding not only how students in general experience this phenomenon, but the ways in 
which the engineering educational culture is impactful in catalyzing moments of shame.  

We have completed analysis on seven cases in which the participants identified as being from an 
underrepresented racial or ethnic background. This data set was comprised of two White women, 
two women of color and three men of color (n = 7). This number of participants is appropriate 
for IPA, which intends to take a deep and narrow, rather than wide and shallow lens in 
examining lived experiences. These participants were distributed between two universities: the 
first being a private, religiously-affiliated, teaching-focused university and the second being a 
public, research-focused university. Our goal in this IPA study is to increase understanding of 
professional shame in a way that not only stands on its own but also can be analyzed with the 
total data from the study as a whole to generate a broader understanding of the culture which 
surrounds the phenomenon of shame.  

Summary of IPA Findings  

The findings of the study of shame in engineering education in these seven participants from 
underrepresented racial or ethnic backgrounds are summarized below. These findings, which are 
divided into four themes will be explored further in forthcoming publications.  

Theme 1: Searching for confirmation of belonging in the engineering space 

In moments of professional shame, participants connected questions of belonging to their 
evaluation of self in relation to failure. Their negative, global self-evaluations posed a threat to 



belonging within the discipline. In processing this emotional experience, when the student found 
further messages of exclusion, the professional shame experience was increased and, along with 
it, the avoidance of connection and repair. However, participants demonstrated resilience to 
failure when a moment of shame was met with restoration of belonging through connection.  

Theme 2: Experiencing identity categorization 

In their engineering education, the participants of the study experienced moments which they felt 
categorized by their identity. In some ways, participants expressed pride in that the 
categorization presents an opportunity to represent their racial or ethnic group as successful in 
engineering. However, participants also expressed that being categorized sent a message that 
their failure did not solely reflect on the individual but on their racial or ethnic group as a whole. 
The implications of moments of identity categorization presented in complex and seemingly 
contradictory ways within the same individual.  

Theme 3: Engineering defined by challenges 

Individual constructs of engineering identity greatly influenced our participant’s experience of 
shame. The idea of engineering as an especially difficult discipline consistently reoccurred in 
personal understandings of failure within their studies. In some ways, participants adhered to the 
idea of challenges as valuable in bonding with peers. However, the emotional experience of 
shame created the idea that failure is indicative of a student’s overall sense of being good enough 
to meet the standard and claim that they are an engineer. For our participants from minoritized 
backgrounds, differences in previous experiences in engineering from White, male peers 
intensified this phenomenon. 

Theme 4: Wanting to be/not wanting to be the engineering stereotype 

Our participants also discussed their own personal relationship with what it means to be an 
engineer. An interesting duplicity arose between wanting to be the stereotypical engineer as to 
feel that they were a successful part of the group and wanting to distance themselves as not to be 
perceived as a caricature of an engineer. In some ways, our participants recognized the flawed 
and often racially characterized or gendered nature of engineering stereotypes and pushed back 
to both differentiate themselves and criticize caricatures of engineering students that only 
resemble White males. However, in other ways our participants defended their claim to being an 
engineer by accentuating the ways that they do embody stereotypical notions of being an 
engineer. Interactions with the stereotype were characterized by both a need to conform in order 
to belong as part of the group and a need to diverge in order to maintain individuality.  

Broader Significance: 

Understanding how students make sense of failure through moments of shame and the evaluation 
of their own identity as an engineer is key to affecting outcomes for students who are minoritized 
in their engineering programs. Messages of belonging to counteract the moments of shame 



brought on by academic challenges are critical to maintaining engagement and persistence 
through the challenges of engineering. This work is timely in light of the arise of the uncertainty 
caused by the COVID-19 pandemic and heightened awareness of systemic racism within 
institutions. Findings from this study highlight individualized experiences within these structures 
help to define how marginalization is practically occurring, and, ways that progress can be made 
towards more inclusive institutions.  
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