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Abstract
This research paper investigates how students’ latent diversity influences students' disciplinary
choices in engineering. Students bring interests, beliefs, and attitudes (i.e., latent diversity) to
engineering education, shaping their environment and their classmates' experience. In turn, the
cultural norms, standards, and structures within engineering culture convey implicit and explicit
messages about particular ways of being, thinking, knowing that are valued. This dialectic
process does not occur equitably; as students persist, the pressure to conform leads them to either
norm, leave engineering, or labor to pioneer new spaces. And, this process is also entrenched in
the history and process of engineering education that is raced, classed, and gendered.
To add an additional layer of complexity, engineering is not a monolith with varying rates of
participation by race and gender across engineering disciplines. Each engineering discipline has
a unique culture and better understanding these differences can provide useful ways to change
engineering disciplines to be more inclusive. It is in this complex landscape that this research
begins to investigate how latent diversity may be linked to students’ disciplinary pathways. First,
we can identify opportunities to nurture ways of being, thinking, and knowing that would
otherwise be pushed out (forms of latent diversity that are difficult to see but foster equity and
inclusion nonetheless). Second, it can allow us to better tailor courses to fit students’ interests
and needs, thus increasing student belonging, innovation, and adoption of new ideas.
To this end, we explore two research questions: (1) Do students’ engineering beliefs, career
priorities, and field interests predict interest across several disciplines of engineering?; and (2)
Are the relationships between students’ beliefs and discipline interests moderated by patterns of
representation and parity?
Data for this study were collected from 32 U.S. ABET-accredited institutions, with a total
sample size of 3,711 undergraduate engineering students. We focused on students’ career
priorities (“How important are the following factors for your future career satisfaction?”), field
interests (“Rate the likelihood of you choosing a career in each of the following fields?”), and
engineering agency beliefs (“Engineering can improve our society” and “Engineering knowledge
is for the advancement of human welfare”). Students were also asked to rate their current interest
in seventeen disciplines (e.g., “biomedical engineering” and “industrial engineering”) and two
additional categories (“other STEM-related” and “other non-STEM-related”).
Our factor analysis identified nine constructs among the independent variables and clustered the
disciplines into six categories. Regression analysis found some consistent relationships between
variables, with the clearest connections between altruistic field and biochem-related engineering
discipline interests (b = .33, p < .001) and commercial field and technology discipline interests (b
= .20, p < .001). When focusing on technology and biochem disciplines, fields with opposing
levels of gender parity, cis men reported a small positive relationship between altruistic field
interests and technology discipline interest (b = .06, p = .005) while students with marginalized
genders reported the opposite (b = -.10, p = .002).

Overall, these results suggest that there are some predictive patterns in students’ beliefs,
priorities, and field interests. Most effect sizes were small to medium, with R2 values ranging
from .09 to .30. Cis men and students with marginalized genders had generally parallel
relationships, suggesting that beliefs, priorities, and field interests predict discipline interests
similarly across gender groups, challenging some ideas about goal congruity and motivation.
Additional results and potential implications will also be discussed in the paper.
Introduction
Early career engineering students bring interests, beliefs, and attitudes (i.e., latent diversity) to
engineering education, which uniquely positions them to shape their environment. In turn, the
cultural norms, standards, and structures within engineering culture convey implicit and explicit
messages about particular ways of being, thinking, and knowing that are valued. This dialectic
process does not occur equitably. As students persist, the pressure to conform leads them to
either norm, leave engineering, or labor to pioneer new spaces. This process is also entrenched in
the history, culture, and practices of engineering education that are raced, classed, and gendered.
A significant body of work has emphasized how structural and cultural norms replicate
Whiteness and masculinity in engineering, and this work emphasizes the need to dismantle
structures that perpetuate inequity within engineering education [1-8]. Other work has examined
how these norms are linked to particular ways of being, thinking, and knowing that continuously
limit who can do engineering [9], who belongs in engineering [10], and what counts as
engineering [11-12]. This enculturation often results in the underutilization of students' potential
for innovation and creates exclusionary spaces for many engineering students.
Latent Diversity in Engineering
Prior research has indicated that students who do not match the privileged ways of being,
thinking, and knowing in STEM often struggle to belong in these spaces. For example, Boaler
and Greeno [13] found that students who saw themselves as creative thinkers and identified with
this characteristic tended to have lower interest in traditionally taught math classes. They
perceived these traditionally taught classes to inhibit their thinking and agency. These students
had higher levels of satisfaction in reformed mathematics courses with students working together
to solve mathematics problems. In contrast, students who identified as good rule-followers had
the opposite experience in a reform-oriented classroom. The case study of “Inez,” a student who
wished she “belonged more in this whole engineering thing,” illustrates the disenfranchising
experiences of particular students with alternative ways of thinking and being [10]. She felt
alienated by the traditional pedagogies taught in her engineering and science classrooms like
problem-solving algorithms and balancing chemical equations but did well and generally
enjoyed using hands-on skills and reasoning through problems in the classroom (practices that
many would argue are more representative of successful engineering skills). While this student
succeeded in the end, her pathway through engineering could have been easier, and her story
may be similar to other students who do not make it through the gauntlet of engineering, and
instead find fulfillment outside of engineering.

Additionally, an extensive body of research shows that students’ personal epistemologies–how
they think about the nature of knowledge and knowing – affect how they approach learning in
science, mathematics, and engineering [14-19]. A disconnect between how students perceive
knowledge and engineering pedagogy fosters a lack of belonging in engineering. For example, in
one study, “Michael,” a student who valued sense-making over memorization, felt different and
isolated from his peers and community [11]. His approach to solving engineering problems
resulted in a deeper understanding, more creative problem-solving strategies, and more
innovative solutions; skills that engineering educators desire in all students. However, this
approach to learning made him an outsider in his engineering classroom. What about other
students with latent diversity of mindsets, like “Michael” or “Inez?” Students can feel out of
place–they can experience tension between their identities and their engineering programs–for
epistemological reasons and social or cultural reasons. Many of these students leave engineering;
for those who stay, research suggests “what distinguished the survivors from those who left was
the development of particular attitudes or coping strategies” [11, p. 30]. Our work examines how
these norms inform how students navigate engineering, particularly those who enter engineering
with diverse attitudes, beliefs, and mindsets, which are often invisible and ignored in the
classroom.
In this study, three aspects of latent diversity are examined in relation to students’ interest in
various engineering disciplines. The first, critical engineering agency, is a concept adapted from
a wider array of critical agency frameworks to examine how students’ agency beliefs combine
with their engineering engagement to affect their perception of engineering as a tool for change
[20]. The second, students’ career priorities, is an examination of students’ expectations
regarding their future careers and captures how important various factors (e.g., “making money”
or “helping others”) are to their anticipated career satisfaction. The third, students’ field interests,
captures their interest in a range of potential career fields (e.g., “academia,” “entrepreneurship,”
or “engineering industry”). Together, these three factors help us understand students’ visions of
their possible future selves and their perceptions regarding the usefulness of engineering skills
and careers. With this data, we can paint a picture of the ideals and long-term vision of
engineering students, and when analyzed in tandem with students’ interest in a range of
engineering disciplines, we can examine how the culture of engineering provides affordances
and shapes students in turn.
Disciplinary Differences in Engineering Education
Engineering disciplines are not monolithic, with varying cultures, norms, and populations. Few
studies examine differences across disciplines [21-25], although this body of research is growing.
For instance, a number several studies have been published on differences in student
matriculation pathways [26, 27], attitudes [28], and experiences for students within individual
disciplines [10,29]. Fewer studies compare across disciplines, such as Potvin et al. [22] who
compared disciplinary differences of eight engineering majors (i.e., bioengineering/biomedical,
chemical, civil, electrical/computer, environmental, industrial/systems, materials, and
mechanical engineering). Studies like these highlight the latent diversity in engineering and how
it is often characterized (and thus potentially nurtured or suppressed) by discipline culture. For
instance, Potvin et al. [22] found that discipline relates to career interests (e.g., students
interested in electrical/computer, materials, and mechanical engineering were significantly more

likely to seek a career that involved inventing/designing things) and to motivation and interests
(e.g., interest in electrical/computer engineering predicted interest in developing new knowledge
and skills, while interest in environmental engineering predicted interest in solving societal
problems in their careers).
Disciplinary differences have also been used to understand the variation in representation by
gender and race across engineering. One such study examined attitudes and other characteristics
of women who were interested in pursuing fields with varying levels of female representation
[30]. When comparing women interested in electrical, mechanical, and aerospace engineering
(all with below-average representation of women) to women interested in civil, computer, and
materials engineering or environmental, biomedical, and chemical engineering (with average or
high levels of gender parity, respectively) this study showed differences in attitudes aligned with
masculine and feminine stereotypes. Another study examined disciplinary cultures in mechanical
engineering and materials science uncovered gendered practices, emphasizing the need to not
only support women in these disciplines but also to put forth an effort to change disciplinary
cultures [31]. Similar patterns also appeared when focusing on race and ethnicity [32], with
disciplines like civil/environmental and biological and agricultural engineering having nearly
three times as many Black and African American tenure-track faculty than fields like petroleum
engineering and computer science (4.2-3.6% compared to 1.6-1.4%; 33). Another study
examining both race and gender found significant differences in student attitudes within a
chemical engineering context [34]. These attitudinal differences highlight how educators must
recognize the underlying differences among students minoritized in engineering and how diverse
strategies are necessary to support and build upon students’ incoming attitudes, mindsets, and
beliefs that are integral to success in engineering. Together, these studies indicate that significant
variation in the perceived and real difference by engineering disciplines may affect who engages
with particular engineering degree pathways.
The Current Study
The current study explores aspects of latent diversity in a population of undergraduate
engineering students with two broad goals. First, by identifying patterns in latent diversity we
can develop better techniques for encouraging engagement and persistence in students who are
minoritized in engineering. Developing a concrete understanding of what motivates students’
interest in specific disciplines allows us to identify why other disciplines fail to do so, and what
they may reveal about cultural messages, stereotypes, and students’ perceptions of engineering
disciplines. Similarly, in conjunction with studies of students throughout their education careers,
this information can help us identify norming processes that lead students to conclude they do
not belong in engineering and ultimately lead to their decision to leave the field. Second, this
information also allows us to observe the characteristics that students bring to the field of
engineering. Students, as new engineers, are changed by their engineering experiences and
engineering culture, but engineering itself is created by engineers. Understanding students’ goals
and visions of the future is thus the first step in understanding how engineering can evolve, and
thus how to continue broadening participation and interest. To these ends, we pursue two
research questions:

1. Do students’ critical engineering agency beliefs, career priorities, and field interests
predict interest across several engineering disciplines?
2. Are the relationships between students’ beliefs and discipline interests moderated by
patterns of representation and parity?
To address these research questions, we conducted several regressions to examine the
relationships between targeted variables and discipline interests and then examined the role of
gender in these relationships in two majors with opposite levels of gender parity.
Methods
Participants
Data were collected from 32 U.S. ABET-accredited institutions, with a total sample size of 3,711
cleaned responses from undergraduate engineering students enrolled in comparable introductory
engineering courses. All classes were first-year engineering courses and thus represented
students’ first exposure to the content. Only participants who responded to all of the measures
listed below (excluding demographics) were included in this analysis (n = 2306). Additionally,
multivariate outliers were screened for using Mahalanobis’ distance, dropping an additional 231
participants, bringing the final sample to 2075 undergraduate engineering students. Participants
were asked to report their demographics using multi-select options (i.e., “choose all that apply”)
and were provided with the option to write-in a response. The resulting sample was largely
White (64%) and male (70.5%), with Asian (9.6%) and Latino/a/x (6.8%) making up the next
largest racial/ethnic groups (see Table 1 for information on the full and analysis samples). This
sample is consistent with representation in the field overall, as approximately 80% of bachelor’s
engineering degrees are awarded to men and 60% are awarded to White students [35].
Measures
Participants were asked to rate their career priorities (e.g., “How important are the following
factors for your future career satisfaction?”), field interests (e.g., “Rate the likelihood of you
choosing a career in each of the following fields?”), critical engineering agency beliefs (e.g.,
“Engineering can improve our society”), and interest in nineteen disciplines (e.g., “biomedical
engineering” or “non-STEM”). We conducted an exploratory factor analysis to understand the
underlying factor structure of these items (more information provided below), and ultimately 15
factors emerged. Of these newly identified factors, nine were used as predictors and six as
outcomes in the regression analyses detailed below. The nine predictor variables were separated
into three categories: engineering agency beliefs (includes critical agency and empowerment),
career priorities (importance of financial income, leadership, and innovation opportunities in
student’s anticipated careers), and field interests (interest in careers across four fields). The six
outcomes were derived from students’ expressed interest in 19 majors, all but two of which
(other STEM-related and other non-STEM-related) were located in the umbrella of engineering.
The full list of items and their factor loadings can be found in Appendix 1.

Analysis
After screening the selected items for univariate normality (all skewness and kurtosis ≤ 2),
exploratory factor analysis (EFA) was conducted to identify the underlying constructs. A scree
plot was created, and parallel analysis was conducted to determine the best number of factors;
the final analyses used oblique rotations to allow the factors to correlate with one another (all in
the R package nFactors; 36). Once the latent variables were identified, composites were created
of the original items and tested for multivariate normality using Mahalnobis’ distance [37].
Univariate analysis of the resulting composite variables suggested that, although the skewness
and kurtosis values were acceptable, the financial career priorities variable had a non-normal
distribution not suited for regression analysis (see Figure 1 for the QQ-plot) and so this variable
was dropped. Six regression models were run to examine the relationships between the
remaining predictors and each of the outcome variables. All variables were standardized, and
partial correlations were computed as a measure of effect size [38,39]. Two additional moderated
models were also tested with technology and computing and biochem interests as outcome
variables, and gender entered as a moderator for each of the predictors [40]. Participants were
coded as either “cis men” or “marginalized genders.” Marginalized genders includes transgender
women, cisgender women, transgender men, non-binary individuals, and gender identities that
have been systematically oppressed. We acknowledge that the groupings of multiple categories
oversimplify some of the findings, but this approach allows us to conduct statistical analysis with
enough power to detect differences while providing insight while providing insight into how
gender, including those historically removed for low numbers, may play a role within our study.
These models were tested in phases; since not all participants provided gender information, the
dataset was limited to those who had, and the initial unmoderated regression was re-run to
confirm that there were no major changes. Next, gender was added into a new model, and an
ANOVA was used to compare the results to the previous analysis and confirm whether the
increase in variability explained was significant.
Results
Factor Analyses
Discipline Interests. Factor analyses were conducted on three sets of variables. The first set,
discipline interest, consisted of 19 variables in which students rated their interest in 17
engineering and 2 non-engineering disciplines (see Table 2 for the full list of items and means).
Scree plot and parallel analysis indicated that four or five factors may best fit the data. A fourfactor model using the oblique promax rotation was attempted, but the non-engineering interests
were failing to load on any factor. The five-factor solution, also using the promax rotation,
accommodated all of the items but also caused the MSE and nuclear discipline interests to crossload across the second and third factors (populated by the aerospace, physics, and mechanical
interests and the agricultural, biological, chemical, and environment interests, respectively). The
four-factor model was used to create the main discipline interests (see Table 2 for factor
loadings): technology/computing (computer engineering, electrical, computer science, and
information technology), biochem (agricultural, biological, chemical, and environmental
engineering), systems & structures (civil, construction, and industrial engineering), and physics

& mechanics (physics and aerospace and mechanical engineering). Information from both
models was used to create the fifth factor for smaller and less-known disciplines (materials
science and engineering, multidisciplinary engineering, nuclear engineering, and other STEM
fields).
Career Priorities. The second set of items consisted of 8 variables derived from students’
ratings regarding the importance of 8 factors to their future careers (see Table 3 for full list of
items and means). Scree plot and parallel analysis recommended a three-factor solution. Two
iterations of this model were tested, the first using an oblique promax rotation, the second using
an orthogonal varimax rotation. The oblique solution had some issues, with two items (helping
and financial security interests) failing to load on any factors, and one factor presenting with only
a single item. The orthogonal solution provided a cleaner structure, with all items loading cleanly
and the third factor with two items. Ultimately the three-factor orthogonal solution was used to
create the variables for analyses (see Table 3 for factor loadings): financial priorities (having job
security and making money), leadership priorities (becoming well known, supervising others,
and working with people), and innovation priorities (inventing/designing new things, developing
new knowledge and skills, and helping others).
Field Interests. The last set of items consisted of students’ ratings regarding their interests in 8
career fields (see Table 4 for full list of items and means). Scree plot and parallel analysis
recommended a two-factor solution. Two iterations of this model were attempted, using oblique
and orthogonal rotation, and presented similar results with six of the eight items loading on one
factor, one item loading on the second factor, and a final item (industry field interest) loading on
neither. A three-factor solution produced better results, although the oblique rotation resulted in
one item (non-profit field interest) not loading on any factor, while an orthogonal varimax
rotation produced some cross-loading (see Table 4 for factor loadings). Four-factor models were
also run but resulted in multiple single-item factors and no clear structure. Ultimately the threefactor, orthogonal rotation was used as the basis for the new variables, with the inclusion of an
additional factor for theoretical fit: government field interests (government and law), education
field interests (academia and K12), commercial field interests (industry and entrepreneurship),
and altruistic field interests (non-profit and medical).
Regression Analyses
Results for all unmoderated regression analyses can be found in Table 5. The strongest findings
emerged around the role of field interests, with fewer and weaker findings regarding engineering
agency beliefs and career priorities. Biochem interest had the fewest significant relationships but
also the strongest relationship with any of the predictors (altruistic field interests, b = .48, p <
.001). Commercial field interests were linked to interest in multiple majors: it was most related
to technology and computing interest (b = .28, p < .001), but also predictive of systems and
structures interest (b = .23, p < .001), physics and mechanics interest (b = .23, p < .001), and
biochem interest (b = .05, p = .036). Overall, technology and computing interest and systems and
structures interest related to the predictors similarly, with education and government field
interests acting as weak predictors (b’s between .12 and .16, all p’s < .001) and commercial field
interests playing a stronger role. Interest in smaller and less known majors also fit a similar
profile, although altruistic field interests were also significant for this discipline (b = .10, p <

.001). Altruistic field interests had a similar relationship with physics and mechanics interest but
in the opposite direction (b = -.11, p < .001).
Interest in non-engineering majors was also related to education, government, and altruistic field
interests (all b’s between .11 and .19, all p’s < .001), but not to commercial field interest (p =
.059). Outside of the field interests, career priorities were significantly related to physics and
mechanics interest (leadership: b = -.13, p < .001; innovation: b = .13, p <.001). Leadership
career priorities were also negatively related to interest in smaller and less known majors (b = .10, p < .001) and interest in technology and computing majors (b = -.07, p = .006). Students'
empowerment beliefs were related to interest in five of the disciplines, with most of the effect
sizes ranging from small to trivial (b’s between .07 and .12, r’s between .04 and .08, all p’s <
.05). However, the relationship between engineering empowerment beliefs and non-engineering
interest is notably negative (b = -.08, p = .036), suggesting that as engineering empowerment
beliefs increase interest in majors outside of engineering decreases. The relationship between
students’ critical agency beliefs and non-engineering interests was also significant, but this
relationship was positive (b = .07, p = .037). A similarly powered relationship existed between
critical agency beliefs and systems and structures interest, but it was in the opposite direction (b
= -.09, p = .010).
Moderation Analyses
In regards to students’ technology and computing interest, comparison of the previous analysis
and the revised unmoderated analysis suggested no significant shifts, although some of the
previously identified relationships became less significant and/or meaningful (see Table 6 for all
results). Entering gender into the model did not impact most of the predictors, but it did
significantly moderate the effect of altruistic field interests on technology and computing
interest. The predictor, which was previously non-significant (p = .385), evidenced a trivial,
marginally-significant relationship with technology and computing interest for cis men (b = .06,
p = .049) and a larger relationship with technology and computing interest for students with
marginalized genders (b = -.12, p = .019; see Figure 2 for a visualization). This result suggests
that altruistic field interests are moderated by gender in their impact on technology and
computing interests. For cis men, the effect of altruistic field interests is slightly positive, while it
is more meaningfully negative for students with marginalized genders.
In regards to biochem interest, the shift to the smaller dataset did produce some changes in the
unmoderated model (see Table 7 for all results). Students’ engineering empowerment beliefs
became non-significant (p = .064) as did commercial field interests (p = .125), while education
field interests became marginally significant (b = .04, p = .049). Entering gender into the model
produced a few changes. Gender significantly predicted biochem interest (b = .16, p < .001),
suggesting that students with marginalized genders are significantly more interested in biochem
majors than cis men. Commercial field interests became marginally significant (b = .05, p =
.054), while gender moderated the relationship between education field interests and biochem
interest. Similar to technology and computing, men reported a significant but small positive
relationship (b = .07, p = .005), while students with marginalized genders reported a larger and
negative relationship (b = -.10, p = .039, see Figure 3 for a visualization). Like altruistic field
interests and technology and computing interest, increased education field interests are linked to

stronger biochem interest for cis men, but weaker interest for women. Analysis of the
visualization demonstrates an important effect of this moderation; for students with lower
education field interest, the effect of gender reported above can be observed (i.e., students with
marginalized genders report higher biochem interest). However, as cis men’s education field
interests increase, this gap closes, and cis men report slightly higher interest in biochem majors
than students with marginalized genders.
Discussion
The purpose of this paper is to understand how students’ critical engineering agency beliefs,
career priorities, and interest influences their disciplinary interest. While our analyses resulted in
some predictive patterns in students’ critical engineering agency beliefs, career priorities, and
field interests on students' disciplinary interests, we also identified how gender plays a role in
whether these factors increase interest in specific disciplines. Below, we discuss each construct
separately and its connections to prior literature. Then, we discuss the potential implications for
students and instructors interested in learning how to support students' awareness and interest in
the broad array of engineering disciplines.
Engineering Agency Beliefs
Overall, engineering agency beliefs were not strongly related to discipline interest.
Empowerment beliefs were weakly related to interest in most disciplines, while critical agency
had weak links to interest in disciplines related to systems and structures (i.e., civil, construction,
and industrial engineering) and non-engineering majors. Gender did not significantly moderate
the relationship between engineering beliefs and interest in any discipline, suggesting that it
functions similarly for all students. These findings are somewhat unexpected, given previous
research establishing the importance of communal goals and students’ interest in engineering
[41,42]. However, a closer examination of univariate normality indicates that while both factors
have acceptable amounts of skewness and kurtosis, students’ ratings of critical agency and
empowerment are quite high, with possible indications of a ceiling effect (Figure 4). Taken
alongside the above results, this finding suggests that students’ agency and empowerment beliefs
are high regardless of discipline interest, and so they have little to no predictive power. Thus, it
may be that students generally enter engineering with high agency and empowerment beliefs,
and these beliefs interact with students' goals as they progress in their studies to impact their
persistence and retention.
Career Priorities
Similar to engineering agency beliefs, career priorities were not linked strongly to interest in any
particular discipline. The financial career priority variable was dropped early in the study due to
non-normality in the variable; like the engineering agency beliefs described above, there are
indications of a possible ceiling effect (Figure 5). This finding is consistent with previous work
that suggests the promise of financial stability and high earning potential is one of the primary
forces driving student interest in engineering. However, it is important to highlight how students'
motivation to pursue and persist in engineering due to their financial potential manifest
differently as a result of the perceived utility of an engineering degree [43]. For example, some

students may be interested in the potential financial impact of a career in engineering to ensure
personal financial stability or to provide for their family, both of which may be tied to low
interest and connection to the field. Leadership and innovation interests were weakly linked to
interest in physics & mechanics majors (this includes aerospace, physics, and mechanical
engineering), but in opposite directions, with leadership priorities negatively predicting interest,
and innovation priorities positively predicting interest. This result may be due to physics-heavy
fields being considered more cerebral, privileging and valuing a “mind/body split” prioritizing
logic and reason [44,45]. There are two potential takeaways from this finding. The first is that
career priorities are unrelated to discipline interest for new students who are still determining
their priorities and figuring out how they can be fulfilled in engineering careers. In this case,
similar studies with more advanced students might see stronger effects. The second is that
engineering students are extrinsically motivated, and thus their interests do not drive their
discipline interests (a finding supported by previous research, 46). In this case, future work that
analyzes students’ reports of their motivations more qualitatively might determine where
students’ discipline interests derive from, instead of focusing on quantitative measurements of
what their discipline interests are.
Field Interests
Among the predictors examined in this study, field interests were the most consistently linked to
discipline interest. This finding is consistent with previous work in which professional interests
in engineering practice are helpful predictors of engineering identity in undergraduate
populations rather than academic factors alone [47].
Commercial Field Interests. Commercial interests (e.g., industry and entrepreneurship) were
positively linked to interest in all disciplines except biochem and non-engineering majors, and
many of these relationships were small to medium in effect size. This finding suggests that
commercial interests are not only a predictor of discipline interest but one of the forces
(alongside other factors like future time perspective [48]) by which students organize themselves
within engineering, thus deciding “what kind” of engineer they are. Education and government
interests were weakly linked to all fields except biochem, with education interests most strongly
linked to non-engineering majors and government interests most strongly linked to smaller and
less-known fields. These results may indicate an abiding interest in these factors that are not
strongly linked to any particular discipline. However, future work may see these relationships
become more meaningful over time.
Altruistic Field Interests. In contrast, altruistic field interests (nonprofit and medical fields) had
one strong link to biochem interest (positive, medium to large) and smaller links to nonengineering interest, smaller and less known fields, and negative interest in physics &
mechanics. This finding, in some ways, mirrors the results above from commercial field
interests, suggesting the importance of altruistic field interests in driving students’ discipline
interests, but this importance was much less uniformly felt, and in some cases negative,
suggesting a more polarizing effect. Overall these findings are consistent with previous work
examining the influence of communal goals on engineering interest, but it is noteworthy that
they emerged in this measure of field interests rather than in career priorities or engineering
agency. This result may also be an artifact of the measures used; the innovation career priority

variable includes an item for “helping others,” while the leadership priority variable includes one
for “working with people,” and so it may be that the effect was split across the two variables and
thus did not emerge. It may also be an artifact of students’ lack of clarity regarding their potential
futures in engineering. Discussing the concrete factors of a potential career, like the tasks being
performed or the financial incentives, may be more difficult to articulate or envision than a
simple preference for a larger field.
Gender & Field Interests. The relationships between field interests and discipline interests are
also where the moderating effects of gender emerged. For technology & computing interest,
gender did not moderate most of the relationships tested in the previous model, except for
altruistic field interests. Students with marginalized genders reported a significant negative
relationship between altruistic interests and technology & computing interests, although the
effect size of this relationship indicates it is potentially trivial. For biochem interest, gender also
moderated only one relationship, in this case, education interests. Students with marginalized
genders reported a significant negative relationship between education and biochem interests,
while cis men reported a significant positive relationship, although both effect sizes indicate the
relationships are potentially trivial. These findings imply that interests in altruism and education
function differently for cis men and students with marginalized genders. For cis men, stronger
interests in these areas result in increased interest in specific areas of engineering. For students
with marginalized genders, the effect is the opposite, possibly because students with
marginalized genders with strong interests in these areas are less likely to seek enrollment in
engineering (and thus were not part of the study population). Moreover, these students may not
pursue engineering as a career choice because they may not perceive engineering as a field to
fulfill their altruistic aspirations. This result suggests that this population—students with
marginalized genders with stronger altruistic and education interests—are more vulnerable to
attrition, either because engineering does not help them fulfill their goals or because careers in
other areas are perceived as less competitive [49].
Conclusion
In conclusion, this study found some links between specific aspects of latent diversity and
discipline interest. Critical engineering agency beliefs were not strong predictors, while field
interests and career priorities were more reliable and had larger effects. Gender did moderate
some relationships between field and discipline interests, but outside of two specific cases did
not have a large effect. These findings demonstrate the potential use of latent diversity as a
method for understanding and explaining discipline interests and the need to consider these
factors in context and in tandem with other variables, as a great deal of variability remains
unexplained. These findings should also be considered in context with the study’s limitations,
such as the decision to treat multiple genders as a single group and the lack of attention to race
and ethnicity issues in the analysis. This study offers some interesting findings and should be
considered a starting place for ongoing work rather than a conclusive end to the discussion.
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Career Priorities: Financial

Appendices
Figure 1. Q-Q Plot of financial career priorities variable showing non-normal distribution.

Norm Quantiles

Technology & Computing Discipline Interests

Figure 2. Moderated effect of altrustic field interests on technology and computing discipline
interests.
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Figure 3. Moderated effect of education field interests on biochem discipline interests.
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Figure 4. Histograms of engineering agency and empowerment belief scores, standardized.

Engineering Agency Beliefs

Engineering Empowerment Beliefs

Frequency

Figure 5. Histograms of financial career priority scores, standardized.
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Table 1: Participants self-reported race/ethnicity and gender identity
Race/Ethnicity

Count

Percentage

Count

Percentage

Asian

299

8.19%

199

9.59%

Biracial

192

5.26%

112

5.40%

Black/African American

149

4.08%

87

4.19%

Latino/Latina/Latinx

231

6.33%

142

6.84%

Middle Eastern

36

0.99%

24

1.16%

Multiracial

39

1.07%

23

1.11%

Native American/Alaska Native

8

0.22%

8

0.39%

Native Hawaiian/Pacific Islander

7

0.19%

3

0.14%

1863

51.03%

1345

64.82%

Write-In

52

1.42%

24

1.16%

Not Answered

775

21.23%

108

5.20%

Agender

4

0.11%

2

0.10%

Female*

701

19.20%

467

22.51%

Male*

2089

57.22%

1463

70.51%

Genderqueer

7

0.19%

5

0.24%

Transgender

3

0.08%

3

0.14%

Not Answered

756

20.71%

98

4.72%

Spurious Entries**

91

2.49%

37

1.78%

White

Gender Identity

* Includes students who explicitly identified as cis or trans and students who merely opted to identify as male (n =
2047) or female (n = 671)
** Students who used the write-in to provide non-serious or antagonistic comments (e.g., 'I identify as an attack
helicopter')

Table 2. Factor loadings and means of the discipline interest variables.
Original Item

M

SD

Technology &
Computing

Biochem

Systems &
Structures

Physics &
Mechanics

Smaller & Less
Known

Electrical

2.87 1.96

0.466

Information Technology

1.97 1.73

0.685

Computer Engineering

2.7 1.97

0.928

Computer Science

2.52 1.99

1.016

Environmental

2.37 1.88

0.562

Chemical

2.53 1.92

0.717

Agricultural

2.06 1.75

0.756

Biological

2.63 2.03

0.821

Industrial

2.47 1.81

0.553

Civil

2.83 1.91

0.765

Construction

2.04 1.77

0.861

Physics

2.6 1.82

0.601

Aerospace

3.41 2.02

0.683

Mechanical

3.82 1.96

0.844

Materials Science & Engineering

2.56 1.78

0.413

Multidisciplinary

2.45 1.77

0.433

Nuclear

2.71 1.88

0.492

Other STEM

2.59 1.82

*

Non-STEM

2.06 1.8

* This item was included in this variable despite the lack of factor loading due to theoretical fit.

Table 3. Factor loadings and means of the career priority variables.
Original Item

M

SD

Financial

Leadership

Having job security and opportunity

5.1

1.09

0.405

Making money

4.64 1.31

0.986

Working with people

4.28

1.4

0.457

Becoming well known

3.09

1.7

0.545

Supervising others

3.35 1.55

0.761

Helping others

4.75

1.3

0.444

Inventing/designing things

4.72

1.3

0.732

Developing new knowledge and skills

4.97 1.15

0.871

Note: Items are in response to the prompt: "How important are the following factors for your future career satisfaction?"

Innovation

Table 4. Factor loadings and means of the field interest variables.
Original Item

M

SD

Education

Government

Commercial

Altruistic

Academia (Higher Education)

2.38

1.92

0.638

Engineering Industry

4.9

1.35

0.5

Entrepreneurship/Start a Company

3.26

1.87

0.51

Government/Policy

2.06

1.85

K-12 Education

1.2

1.55

Law

1.25

1.56

0.735

Medicine/Health

2.03

1.98

0.389

*

Non-Profit/NGO

1.67

1.72

0.393

*

0.43
0.508

0.332

0.384

Note: All items in response to the prompt: "Please rate the current likelihood of you choosing a career in each of the following fields.
* These items were included in a new factor of their own

Table 5: Predictors of interest in six categories of major, with standardized coefficients b and partial correlations r
Dependent Variables
1. Technology & Computing

Engineering Beliefs
Career Priorities

Field Interests

Engineering Beliefs
Career Priorities

Field Interests

b

CI

p

(Intercept)

0.03

-0.01 – 0.07

Critical Agency

-0.04

Empowerment

0.05

2. Biochem
r

3. Systems & Structures

b

CI

p

0.094

0.05

0.01 – 0.08

0.008

-0.11 – 0.03

0.287

-0.02 0.00

-0.06 – 0.06

-0.03 – 0.12

0.227

0.03

0.07

Leadership

-0.07 -0.12 – -0.02

0.006

Innovation

0.00

-0.06 – 0.06

0.981

Education

0.14

Government

b

CI

p

0.03

-0.01 – 0.07

0.132

0.988

0.00 -0.09 -0.16 – -0.02

0.010

-0.06

0.00 – 0.13

0.046

0.04

0.12

0.04 – 0.19

0.002

0.07

-0.06 -0.02

-0.06 – 0.03

0.410

-0.02 0.05

-0.00 – 0.10

0.051

0.04

0.00

0.02

-0.03 – 0.07

0.427

0.02 -0.05

-0.11 – 0.01

0.081

-0.04

0.10 – 0.19

<0.001 0.14

0.04

-0.01 – 0.08

0.087

0.04

0.12

0.07 – 0.16

<0.001 0.11

0.12

0.07 – 0.17

<0.001 0.11

0.06

0.02 – 0.11

0.004

0.06

0.16

0.11 – 0.20

<0.001 0.14

Altruistic

-0.01

-0.06 – 0.03

0.543

-0.01 0.48

0.44 – 0.53

<0.001 0.45 -0.01

-0.06 – 0.03

0.529

Commercial

0.28

0.23 – 0.33

<0.001 0.23

0.00 – 0.09

0.036

0.18 – 0.28

<0.001 0.20

0.05

r

0.05

0.23

r

-0.01

F(8,2003) = 33.01, p < .001

F(8,2003) = 103.4, p < .001

F(8,2003) = 36.03, p < .001

Adj. R2 = .1130

Adj. R2 = .2894

Adj. R2 = .1223

4. Physics & Mechanics

5. Smaller & Less Known

6. Non-Engineering

b

CI

p

(Intercept)

0.07

0.03 – 0.10

0.001

Critical Agency

0.01

-0.06 – 0.07

0.849

Empowerment

0.12

0.05 – 0.20

0.001

Leadership

-0.13 -0.18 – -0.08

<0.001 -0.12 -0.10 -0.15 – -0.05

<0.001 -0.09 0.03

Innovation

0.13

0.07 – 0.18

<0.001 0.10

0.04

-0.02 – 0.09

0.198

Education

0.17

0.12 – 0.21

<0.001 0.16

0.16

0.11 – 0.20

<0.001 0.15

Government

0.15

0.10 – 0.19

<0.001 0.14

0.17

0.12 – 0.21

Altruistic

-0.11 -0.15 – -0.06

<0.001 -0.11 0.10

0.06 – 0.15

Commercial

0.23

<0.001 0.20

0.13 – 0.23

0.18 – 0.28

r

b

CI

p

0.06

0.03 – 0.10

0.001

0.00

0.02

-0.05 – 0.09

0.539

0.01

0.08

0.08

0.01 – 0.15

0.026

0.05 -0.08 -0.15 – -0.01

0.18

r

b

CI

p

0.01

-0.02 – 0.05

0.448

0.07

0.00 – 0.14

0.037

0.05

0.036

-0.05

-0.02 – 0.08

0.240

0.03

-0.07 – 0.04

0.569

-0.01

0.19

0.14 – 0.23

<0.001 0.18

<0.001 0.16

0.11

0.06 – 0.15

<0.001 0.10

<0.001 0.10

0.18

0.14 – 0.23

<0.001 0.18

<0.001 0.16

0.05

-0.00 – 0.09

0.059

0.03 -0.02

r

F(8,2003) = 48.24, p < .001

F(8,2003) = 47.62, p < .001

F(8,2003) = 42.74, p < .001

Adj. R2 = .1582

Adj. R2 = .1564

Adj. R2 = .1424

0.04

Table 6: Predictors of interest in Technology & Computing majors, moderated by gender.
Unmoderated

Engineering Beliefs

Career Priorities

Field Interests

b

p

(Intercept)

0.03

0.188

Critical Agency

-0.01

0.838

Empowerment

0.02

Leadership

Controlling for Gender
r

b

p

0.13

<0.001

0.00

0.00

0.531

0.01

-0.06

0.016

Innovation

0.00

Education

Moderation Effect (Female & Non-Binary)

r

b

p

r

0.910

0.00

-0.04

0.616

-0.01

0.04

0.386

0.02

-0.01

0.892

0

-0.06

-0.06

0.044

-0.05

-0.02

0.699

-0.01

0.902

0.00

0.03

0.344

0.02

-0.06

0.383

-0.02

0.15

<0.001

0.14

0.15

<0.001

0.12

-0.03

0.600

-0.01

Government

0.13

<0.001

0.12

0.11

<0.001

0.09

0.02

0.725

0.01

Altruistic

-0.02

0.385

-0.02

0.06

0.049

0.05

-0.12

0.019

-0.05

Commercial

0.27

<0.001

0.23

0.25

<0.001

0.19

-0.07

0.282

-0.02

F(8,1876) = 31.96, p < .001

F(17,1867) = 20.83, p < .001

Adj. R2 = .1162

Adj. R2 = .1518
F(9,1867) = 9.74, p < .001

Table 7: Predictors of interest in Biochem majors, moderated by gender*.
Unmoderated

Engineering Beliefs
Career Priorities

Field Interests

b

p

(Intercept)

0.05

0.006

Critical Agency

0.01

0.682

Empowerment

0.06

Leadership

Controlling for Gender
r

b

p

0.01

0.615

0.01

0.01

0.064

0.04

-0.02

0.299

Innovation

0.02

Education

Moderation Effect (Female & Non-Binary)

r

b

p

r

0.713

0.01

0.03

0.746

0.01

0.07

0.079

0.04

-0.06

0.505

-0.02

-0.02

-0.01

0.608

-0.01

-0.03

0.622

-0.01

0.543

0.01

0.00

0.892

0.00

0.01

0.867

0.00

0.04

0.049

0.05

0.07

0.005

0.06

-0.10

0.039

-0.05

Government

0.06

0.006

0.06

0.08

0.003

0.07

-0.04

0.458

-0.02

Altruistic

0.49

<0.001

0.46

0.45

<0.001

0.36

0.03

0.500

0.02

Commercial

0.04

0.125

0.04

0.05

0.054

0.04

0.00

0.979

0.00

F(8,1876) = 96.98, p < .001

F(17,1867) = 47.3, p < .001

Adj. R2 = .2895

Adj. R2 = .2939
F(9,1867) = 2.29, p = .015

* There was also a main effect for gender: b = .16, p < .001, r = .08

