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Exploring First Generation Engineering Technology Students Acquisition of 
the Engineering Identity  

Abstract 

This paper presents quantitative findings from a National Science Foundation (NSF) funded 
study examining First-Generation (FG) and Continuing-Generation (CG) students in Engineering 
Technology (ET) programs. Using data from the Engineering Identity and Belonging Survey 
administered nationally in fall 2024 and 2025 (n = 205), the study investigates group-based 
differences in academic preparation, confidence, help-seeking behaviors, social capital, and 
engineering identity. 

Results indicate that FG students reported significantly lower exposure to advanced geometry 
and physics prior to college yet demonstrated academic confidence comparable to or exceeding 
that of CG peers over time. Help-seeking behaviors were largely similar across groups, with 
peers serving as the primary source of support; however, FG students were significantly less 
likely to utilize academic advisors or family-based academic and career support. Despite these 
gaps, FG students reported strong perceptions of belonging within their ET programs and were 
significantly more likely than CG students to report peer recognition as engineers. 

Overall, the findings highlight the resilience of First-Generation Engineering Technology 
students and underscore the central role of peer networks in supporting identity development and 
persistence. These results inform institutional efforts to strengthen advising structures and 
expand access to social capital within Engineering Technology programs. 

Introduction  

Engineering Technology programs, offered through both two-year and four-year pathways, 
continue to expand in response to workforce demand for practice-oriented engineering 
professionals. These programs prepare graduates for applied engineering roles across a wide 
range of industries and, in many states, provide pathways to professional engineering licensure. 
In fact, graduates of Engineering Technology programs are eligible to pursue professional 
engineering licensure in the majority of U.S. states, often following career trajectories 
comparable to those of graduates from Engineering Science programs, albeit through state-
specific requirements. 

Despite the growth and increasing relevance of Engineering Technology programs, research on 
student experiences within these programs remains limited. Much of the existing engineering 
education literature centers on Engineering Science programs, with findings frequently 
generalized to Engineering Technology contexts without empirical examination. This gap is 
particularly consequential given the distinct curricular structures, pedagogical emphases, and 
student populations that characterize Engineering Technology programs. 



To address this gap, the present study examines the experiences of First-Generation and 
Continuing-Generation students enrolled in Engineering Technology programs using data from 
the Engineering Identity and Belonging Survey [1], [2]. The survey was administered nationally 
during the fall semesters of 2024 and 2025, with the majority of respondents drawn from two 
public-serving universities in North Carolina. Designed to capture students’ academic 
preparation, confidence, help-seeking behaviors, perceptions of belonging, and sources of 
academic and career-related support, the instrument enables a comprehensive examination of 
persistence-related experiences within Engineering Technology.  

A total of 205 undergraduate Engineering Technology students consented to participate, with 
approximately one quarter identifying as First-Generation college students. The sample also 
reflects common characteristics of Engineering Technology populations, including high rates of 
employment during the academic year. These contextual factors are important for interpreting 
how students navigate academic demands and access support within their programs. 

Using descriptive statistics and one-way analyses of variance, this study investigates patterns in 
student experiences and examines whether differences emerge between First-Generation and 
Continuing-Generation students across key dimensions of identity, belonging, confidence, and 
support. The results highlight areas of convergence and divergence between groups, offering 
empirical insight into how generational status shapes Engineering Technology students’ 
experiences. By aligning student-reported experiences with measures of identity and belonging, 
this work advances understanding of persistence in Engineering Technology and provides 
evidence to inform program-level interventions aimed at supporting diverse student pathways. 

Literature Review  

First-Generation Students in Engineering 

Prior research has consistently shown that First-Generation college students (FGS) in 
engineering face structural and cultural barriers that impede persistence, including challenges 
with academic integration, early gatekeeping STEM courses, and heightened stress and mental 
health concerns [3], [4], [5]. These barriers are often compounded by limited pre-college 
preparation and disproportionate representation from low-income backgrounds, contributing to 
lower persistence and completion rates in engineering pathways [6], [7]. 

Despite these challenges, studies also document key factors that support FGS success in 
engineering, including motivation, self-efficacy, and strong familial and institutional support 
systems [6], [8], [9]. Faculty recognition, mentoring, and participation in first-year communities 
have been shown to strengthen students’ sense of belonging and confidence, particularly when 
educators value the lived experiences FGS bring to engineering programs [10], [11], [12]. These 
findings underscore the importance of shifting from deficit-based narratives toward asset-
oriented perspectives on FGS persistence. 

 



Engineering Identity and Persistence 

Engineering identity, defined by students’ interest, perceived competence, and recognition within 
the field, is a well-established predictor of persistence in engineering education [13], [14]. Prior 
studies demonstrate that engineering identity development is shaped by environmental and 
cultural factors, including departmental climate, peer interactions, and institutional context [15], 
[16]. A strong sense of community, particularly at minority-serving institutions, has been linked 
to positive identity development and improved retention [15]. 

For FGS, engineering identity is closely tied to belonging and persistence. When students view 
themselves as legitimate members of the engineering community, they demonstrate greater effort 
and intention to remain in the field [17]. However, existing research has largely examined 
identity in relation to outcomes such as grit or belonging, with limited attention to the specific 
mechanisms that support identity development among FGS, particularly within Engineering 
Technology programs. 

Social Capital as an Asset 

Social capital, defined as access to networks, relationships, and resources, has been shown to 
influence persistence across engineering populations [18], [19]. Research suggests that access to 
social capital varies across demographic groups and plays a meaningful role in students’ 
navigation of engineering education [20]. For FGS, institutional agents, peers, and mentoring 
relationships are especially important sources of social capital [21], [22]. 

While earlier studies often emphasized the relative lack of social capital among FGS, more 
recent work has begun to challenge deficit framing by highlighting how FGS actively build and 
leverage networks to support their success [22]. This shift provides a foundation for examining 
how social capital interacts with engineering identity development to support persistence. 

Study Contribution 

Building on this body of work, the present study examines the intersection of engineering 
identity and social capital among First-Generation students in Engineering Technology programs. 
By focusing on peer interactions, participation in curricular and extracurricular activities, and 
access to institutional supports, this study extends prior research by foregrounding the assets 
FGS bring to engineering education. Using mixed methods, we aim to provide a more nuanced 
understanding of the pathways through which identity and social capital contribute to persistence 
and success, addressing gaps in the literature related to Engineering Technology contexts and 
First-Generation student experiences. 

Methodology 

In the fall semesters of 2024 and 2025, the Engineering Identity & Belonging Survey was 
administered to undergraduate Engineering Technology students nationwide, but most of the 
respondents were from two public-serving universities in North Carolina. The survey was 



designed to capture students’ academic preparation, confidence, help-seeking behaviors, 
perceptions of belonging, and sources of academic and career-related support within the 
Engineering Technology major. 

A total of 205 students consented to participate and completed the survey. Approximately one 
quarter of respondents (24%) identified as First-Generation college students, defined in this 
study as students who were the first in their families to attend college. The majority of 
respondents identified as male (73%). In addition, most respondents (69%) reported working 
during the academic year, with the largest proportion indicating employment of between 10 and 
29 hours per week. These demographic characteristics provide important context for interpreting 
students’ academic experiences and support-seeking behaviors. 

Following survey administration, both descriptive and inferential analyses were conducted to 
examine patterns in responses and to identify potential differences between First-Generation and 
Continuing-Generation Engineering Technology students. Descriptive statistics were first used to 
summarize response distributions across key survey items. To assess whether observed 
differences between groups were statistically meaningful, a series of one-way analyses of 
variance (ANOVA) were conducted. These analyses tested for group-based differences across 
measures related to academic preparation, confidence, perceptions of belonging, help-seeking 
behaviors, and sources of support. Statistical significance was evaluated at conventional alpha 
levels (0.05). 

Together, these analytic approaches allowed for an examination of both the prevalence of key 
experiences among Engineering Technology students and the extent to which those experiences 
differed by generational status. 

Findings 

While First-Generation Engineering Technology students reported lower overall exposure to 
advanced mathematics and science coursework prior to college compared to their Continuing-
Generation peers in the major, most of these differences were not statistically significant. Two 
notable exceptions, however, point to meaningful disparities in academic preparation. Within the 
Engineering Technology major, only 6% of First-Generation students reported exposure to 
advanced geometry before college enrollment, representing a 12–percentage point gap relative to 
Continuing-Generation students (p = .05). A similar and slightly larger disparity emerged in 
advanced physics exposure, with a 15–percentage point gap that was also statistically significant 
(p = .05). These findings suggest that, although broad patterns of pre-college preparation appear 
similar across groups, First-Generation students may enter Engineering Technology programs 
with less exposure to specific coursework foundational to the discipline. 

Despite these gaps in academic preparation, First-Generation students did not report lower 
confidence at the outset of their college experience. On the contrary, at the beginning of 
enrollment, First-Generation students were slightly more likely than their Continuing-Generation 



peers to report feeling “Very confident” in their ability to succeed in an Engineering Technology 
degree (38% versus 33%), although this difference was not statistically significant. Over time, 
this initial difference dissipated. By the time surveys were completed, both groups reported 
similarly high levels of confidence, with nearly identical proportions indicating they felt “Very 
confident” in their ability to succeed (First-Generation: 53%; Continuing-Generation: 54%). 
Taken together, these findings suggest that early confidence among First-Generation students is 
maintained over time, even as initial advantages relative to Continuing-Generation peers narrow. 

When students encountered academic challenges within the Engineering Technology major, help-
seeking behaviors were largely similar across groups, with peers serving as the most frequently 
cited source of support. Approximately 70% of both First-Generation and Continuing-Generation 
students indicated that they would talk with friends or other students when facing academic 
difficulty. In contrast, substantially fewer students reported that they would reach out to faculty 
members (Continuing-Generation: 39%; First-Generation: 42%). Utilization of academic 
advisors was lowest overall, and here a statistically significant group difference emerged. Only 
4% of First-Generation students reported that they would seek support from an academic advisor, 
compared to 15% of Continuing-Generation students (p = .05). This pattern suggests that formal 
advising structures may be particularly underutilized by First-Generation students during 
moments of academic challenge. 

Although most help-seeking behaviors were comparable across groups, a more pronounced 
disparity emerged in the use of family-based support. Only 11% of First-Generation Engineering 
Technology students reported that they would talk with a parent, sibling, or other family member 
when experiencing academic difficulty, compared to 26% of Continuing-Generation students, 
representing a statistically significant 15–percentage point gap (p < .05). Additionally, although 
not statistically significant, First-Generation students were more likely to report responding to 
academic challenges by increasing their study time rather than seeking support from others 
(First-Generation: 79%; Continuing-Generation: 64%). This pattern may reflect a tendency 
among First-Generation students toward self-reliance when facing academic difficulty. 

Students’ perceptions of belonging and connection within the Engineering Technology major 
further contextualize these patterns. Respondents were asked to indicate their level of agreement 
with three statements related to belonging and climate: feeling comfortable being oneself, feeling 
valued by faculty and staff, and feeling like part of the Engineering Technology community. 
While differences between First-Generation and Continuing-Generation students were not 
statistically significant, First-Generation students reported higher levels of agreement across all 
three measures. Notably, 73% of First-Generation respondents indicated that they felt like part of 
the Engineering Technology community, exceeding the rate reported by their Continuing-
Generation peers by 12 percentage points. These findings suggest that, despite entering with 
lower exposure to advanced coursework and reporting less family-based support, First-
Generation students experience a strong sense of connection within their academic community. 



To further examine how these perceptions of community and connection develop, the final phase 
of this project will explore students’ experiences through individual interviews. These interviews 
are designed to illuminate the nuanced ways in which community is formed within Engineering 
Technology programs, as well as the institutional and interpersonal factors that support or hinder 
students’ sense of belonging. 

Looking beyond academic experiences, both First-Generation and Continuing-Generation 
students reported clear post-graduation intentions. The majority of respondents in both groups 
indicated plans to pursue careers in the engineering industry (First-Generation: 87%; Continuing-
Generation: 82%), while approximately one-fifth expressed interest in graduate education. Only 
a small proportion of students in either group reported uncertainty about their post-graduation 
plans, suggesting a high level of career clarity across both populations. 

Students also rated the quality of their interactions with faculty, peers, and student organizations 
as overwhelmingly positive or somewhat positive, with no statistically significant differences 
between groups. However, more nuanced differences emerged when examining the nature of 
these relationships. Faculty were most frequently identified by both groups as individuals who 
challenged students to perform at their personal best, whereas academic advisors were more 
likely to check on academic progress. Peers, while less frequently described as challengers or 
monitors of progress, played an important role in encouragement, with more than 40% of 
respondents indicating that peers within the Engineering Technology program supported their 
academic success. 

Table 1. 
 
General Support Offered by Parents and Family Members 
 
Support Offered 

 
Student Type 

 
% 

 
p 

 
Challenges me to do my personal best 
 

 
First-Generation 

 
38% 

 
0.09 

 
Continuing-Generation 

 
52% 

 
Checks on my progress 

 
First-Generation 

 
42% 

 
0.05 

 
Continuing-Generation 

 
58% 

 
Encourages me about my studies 

 
First-Generation 

 
49% 

 
0.11 

 
Continuing-Generation 
 

 
62% 

Note. First-Generation Engineering Technology were significantly less likely to indicate that a 
parent or other family member checked on their academic progress compared to their 
Continuing-Generation peers in the major (p= 0.05) 



Consistent with earlier findings, significant gaps emerged in parental and family engagement. 
First-Generation students were significantly less likely than Continuing-Generation students to 
report that parents or family members checked on their academic progress, provided guidance 
related to course selection, or facilitated access to networking opportunities. Similar disparities 
appeared in conversations related to health and well-being. Although peers within the major were 
most likely to notice and inquire about students’ stress and health, First-Generation students 
reported significantly lower levels of health-related check-ins from parents or family members (p 
< .05). 

 

Table 2. 
 
Academic Setback Support by Parents and/or Family Members 
 
Topics Discussed 

 
Student Type 

 
% 

 
p 

 
Discusses school & academic career decisions  

 
First-Generation 

 
47% 

 
0.09 

  
Continuing-Generation 

 
60% 

 

 
Helps me with course selection  

 
First-Generation 

 
4% 

 
0.01 

 
 

 
Continuing-Generation 

 
20% 

 

 
Suggests networking opportunities 

 
First-Generation 

 
11% 

 
<0.01 

  
Continuing-Generation 

 
31% 

 

Supports me with other resources  
First-Generation 

 
49% 

 
0.51 

  
Continuing-Generation 

 
54% 

 

 

Note. First-Generation Engineering Technology students were significantly less likely than 
their Continuing-Generation peers to report discussing academic disappointments with their 
parents or family members (p < 0.05). 

 

 
 
 
 
 
 
 
 



Table 3. 
 
Health Support Offered by Parents and Family Members 
 
Discussions Raised 

 
Student Type 

 
% 

 
p 

 
Your mental or emotional health? 

 
First-Generation 

 
42% 

 
0.24 

 
Continuing-Generation 

 
52% 

 
Your physical health? 

 
First-Generation 

 
30% 

 
0.01 

 
Continuing-Generation 

 
51% 

 
Asked about your levels of stress? 

 
First-Generation 

 
34% 

 
0.01 

 
Continuing-Generation 

 
55% 

Note. First-Generation students report significantly lower levels of health-related check-ins 
from parents or family members compared to their Continuing-Generation peers (p< 0.05) 

 

These differences persisted when students reflected on responses to academic setbacks. First-
Generation students were significantly less likely to discuss disappointments with parents or 
family members or to report that family members asked how their classes were going. In 
contrast, Continuing-Generation students were more likely to report receiving encouragement 
from family during periods of academic struggle. For First-Generation students, support during 
these moments came primarily from faculty and peers within the major, with academic advisors 
again playing a limited role. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 4. 
 
Academic & Career-Specific Supports by Parents and/or Family Members 
 
Support Offered 

 
Student Type 

 
% 

 
p 

 
Disappointments you’ve had? 

 
First-Generation 

 
17% 

 
<0.01 

  
Continuing-Generation 

 
39% 

 

 
Difficulties you’ve faced? 

 
First-Generation 

 
47% 

 
0.45 

 
 

 
Continuing-Generation 

 
53% 

 

 
Asked how classes were going? 

 
First-Generation 

 
55% 

 
<0.01 

  
Continuing-Generation 

 
77% 

 

 
Encouraged you to keep going when you 
struggled? 

 
First-Generation 

 
42% 

 
0.02 

 
Continuing-Generation 

 
62% 

 

 

Note. Compared to their Continuing-Generation peers, First-Generation Engineering 
Technology students were significantly less likely to report receiving family-based guidance 
related to course selection or access to networking opportunities (p < 0.05). 

 

Patterns of career-related support mirrored these findings. Students in both groups primarily 
discussed career and professional goals with faculty and peers within their major, while 
academic advisors were infrequently consulted for career guidance. Additionally, a significant 
gap emerged in family engagement around career exploration. Only 18% of First-Generation 
students reported discussing family members’ professional work, exploring career pathways, or 
being introduced to professionals in the field, compared to 30% of Continuing-Generation 
students (p < .05). 

 
 
 
 
 
 
 
 
 
 



Table 5. 
 
Career Support Offered by Parents and/or Family Members 
 
Topics Discussed 

 
Student Type 

 
% 

 
p 

 
Talked to you about their own work as 
professionals in their field 

 
First-Generation 

 
21% 

 
0.09 

 
Continuing-Generation 

 
29% 

 

 
Gave you information about the type of 
work that professionals in your field do 

 
First-Generation 

 
17% 

 
0.01 

 
 

 
Continuing-Generation 

 
30% 

 

 
Talked to you about career options with  
your major 

 
First-Generation 

 
23% 

 
<0.01 

  
Continuing-Generation 

 
41% 

 

 
Introduced you to people in their  
professional network 

 
First-Generation 

 
15% 

 
0.51 

 
Continuing-Generation 

 
24% 

 

 

Note. First-Generation Engineering Technology students were significantly less likely than 
their Continuing-Generation peers to report discussing academic disappointments with their 
parents or family members (p < 0.05). 

 

Despite these disparities in family-based academic and career support, First-Generation students 
reported strong perceptions of professional recognition. Over three-quarters of First-Generation 
students indicated that their parents saw them as engineers (76%), a figure that increased to 84% 
for faculty perception. Most notably, First-Generation students were significantly more likely 
than their Continuing-Generation peers to report that fellow students saw them as engineers 
(89%; p < .01). While Continuing-Generation students were more likely to report affirmation 
from parents and faculty, these findings underscore the central role of peer recognition in shaping 
First-Generation students’ professional identity. 

 

 

 

 



Table 6. 
 
Seen as an Engineer 
 
 

 
Student Type 

 
% 

 
p 

 
My parents see me as an engineer. 

 
First-Generation 

 
76% 

 
< 0.001 

 
Continuing-Generation 

 
96% 

 
My instructors see me as an engineer. 

 
First-Generation 

 
84% 

 
< 0.001 

 
Continuing-Generation 

 
92% 

 
My peers see me as an engineer. 

 
First-Generation 

 
89% 

 
< 0.01 

 
Continuing-Generation 
 

 
86% 

Note. First-Generation students experience significant gaps in parental and faculty recognition 
of their engineering identity compared to Continuing-Generation students, even as they report 
higher peer affirmation within their major (p< 0.001). 

 

Finally, when examining self-perceptions of competence and academic ability, First-Generation 
students again demonstrated notable strengths. Across multiple measures: confidence applying 
engineering concepts, belief in performing well on exams, resilience following academic 
setbacks, and being perceived by others as a source of help, First-Generation students reported 
slightly higher levels of agreement than their Continuing-Generation peers. Although these 
differences were not statistically significant, the consistency of this pattern is striking. Even in 
the context of lower family-based support and weaker perceptions of faculty recognition, First-
Generation Engineering Technology students expressed strong confidence in their abilities. This 
pattern suggests a form of academic resilience that may play a critical role in their persistence 
and success. Understanding the origins and mechanisms of this resilience will be the focus of the 
final qualitative phase of this inquiry. 

Discussion 

This study examined differences in academic preparation, confidence, help-seeking behaviors, 
perceptions of belonging, social capital, and engineering identity between First-Generation and 
Continuing-Generation Engineering Technology students. Collectively, the findings complicate 
deficit-oriented narratives of First-Generation students by revealing a pattern of resilience, strong 
peer-supported identity development, and sustained confidence despite gaps in pre-college 
preparation and family-based support. 



Consistent with prior research on First-Generation students in STEM, FG ET students reported 
lower exposure to certain advanced mathematics and science coursework prior to college, 
particularly advanced geometry and physics [4]. These gaps are noteworthy given the applied 
and technical foundations of Engineering Technology curricula and may influence early 
academic experiences. However, these preparation differences did not translate into lower 
confidence or diminished sense of belonging. In fact, FG students entered their programs with 
confidence levels comparable to or slightly higher than those of CG peers, and this confidence 
was maintained over time. This finding challenges assumptions that lower pre-college 
preparation necessarily leads to lower self-efficacy and suggests that FG students may draw on 
alternative forms of capital or prior experiences to support their academic persistence. 

Patterns of help-seeking behavior further illuminate how FG students navigate Engineering 
Technology programs. Across both groups, peers emerged as the primary source of academic 
support, underscoring the central role of peer networks in ET student success. However, FG 
students were significantly less likely to seek support from academic advisors or family members 
when encountering academic challenges. This reduced utilization of formal advising structures 
and family-based support aligns with social capital theory, which suggests that First-Generation 
students often have less access to institutionalized and familial forms of capital relevant to 
navigating higher education. Instead, FG students appeared more likely to respond to academic 
difficulty through self-efficacy [23] and self-reliance, such as increasing study time [6].  

Despite these disparities in access to family-based academic and career support, FG students 
reported a strong sense of belonging within their ET programs. Across all measures of belonging 
and climate, FG students reported equal or higher levels of agreement than their CG peers. This 
sense of connection may be attributed to the applied, collaborative, and cohort-based nature of 
many Engineering Technology programs, which may foster inclusive peer communities. 
Importantly, FG students were significantly more likely to report that their peers viewed them as 
engineers, even as they reported lower levels of recognition from parents and faculty. This 
finding highlights peer recognition as a critical mechanism for engineering identity development 
among FG ET students and aligns with prior work emphasizing recognition as a core component 
of identity formation. 

The patterns observed in family-based support further contextualize these findings. FG students 
were significantly less likely to report that parents or family members checked on their academic 
progress, assisted with course selection, facilitated networking opportunities, or engaged in 
conversations about health, stress, and academic setbacks. These gaps persisted across academic 
and career domains, reinforcing the notion that FG students navigate their educational pathways 
with fewer familial resources tied specifically to higher education and engineering careers. Yet, 
despite these limitations, FG students consistently reported strong self-perceptions of 
competence, resilience following setbacks, and confidence in applying engineering concepts. 
This consistency suggests that FG ET students may develop adaptive strategies and internalized 
resilience that support persistence in the absence of traditional forms of social capital. 



Taken together, these findings suggest that Engineering Technology programs may provide an 
environment in which First-Generation students can thrive through peer-supported identity 
development and strong community connection, even when other supports are less accessible. At 
the same time, the underutilization of advising structures and limited family engagement points 
to opportunities for targeted institutional interventions. 

Conclusion 

This study contributes to the limited body of research focused specifically on Engineering 
Technology students by examining how generational status shapes academic preparation, identity 
development, social capital utilization, and persistence-related experiences. The findings 
demonstrate that First-Generation Engineering Technology students are not defined by academic 
deficits but rather by resilience, sustained confidence, and strong peer-based engineering 
identities. 

While First-Generation students reported lower exposure to certain advanced pre-college 
coursework and reduced access to family-based academic and career support, they experienced a 
strong sense of belonging within their programs and high levels of peer recognition as engineers. 
These factors appear to play a critical role in supporting confidence and persistence. The results 
suggest that peer networks and program-level community structures are particularly influential 
sources of social capital for First-Generation students in Engineering Technology. 

From a practical perspective, these findings highlight the importance of strengthening advising 
visibility, clarifying the role of academic advisors, and intentionally connecting First-Generation 
students to institutional resources early in their academic careers. Additionally, faculty and 
administrators should recognize the central role of peer affirmation in engineering identity 
development and consider programmatic strategies that support collaborative learning, 
mentoring, and cohort-building within Engineering Technology programs. 

More broadly, this work underscores the need to include Engineering Technology pathways more 
fully in engineering education research. By centering the experiences of First-Generation 
students, this study advances an asset-based understanding of persistence and success in 
Engineering Technology and provides empirical evidence to inform inclusive practices that 
support diverse student pathways across engineering education. 

Current Progress 

We are currently in the process of qualitative data collection and analysis. This data will be 
presented in future papers, outlining the entirety of the project and the conclusions found.  
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