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Abstract

Background: A perceived fit between personal values and what a career offers

is critical for college students pursuing and persisting in that career.

Purpose/Hypothesis(es): We, therefore, investigated the career values of engi-

neering undergraduates through language in two different studies. Study

1 (N= 35) examined students' written postgraduation plans for agentic and com-

munal career value themes. Drawing on Study 1 themes, Study 2 (N= 918)

examined the association of achievement-related and interpersonal word catego-

ries in written narratives to surveyed career values.

Design/Method: In Study 1, inductive and deductive approaches were used

to identify agentic and communal career values. In Study 2, regressions were

conducted using achievement-related and interpersonal words as outcomes.

Results: Study 1 found agentic and communal value themes. Agentic value

themes included career, personal development, and financial gains. Com-

munal value themes included helping others and being family-oriented.

Results from Study 2 showed that students' language use in the discussion of

their careers was associated with surveyed career values.

Conclusion: Although engineering students hold more agentic than com-

munal values, they hold both career values, which may have implications for

supporting students from diverse backgrounds.
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1 | INTRODUCTION

Despite the need for engineers, the engineering field in the United States neither attracts nor retains enough engi-
neering majors in college—the next generation of engineers (Beering, 2007; Chen & Weko, 2009; National Science
Foundation, 2021). Therefore, understanding college students' reasons for choosing and persisting in engineering is
important for researchers and practitioners. One effective approach to increase college students' participation and per-
sistence is to help them perceive a fit between what a career offers and what they value (Diekman et al., 2010;
Eccles, 1994, 2009; Holland, 1985; LaMeres et al., 2019; Moss & Frieze, 1993; Super, 1957, 1990). Nevertheless, there is
little research on the career values of engineering students, and more research is needed to better understand how their
perceptions of the opportunities that engineering careers offer them and their values align. Research from
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psycholinguistics suggests that language can be a useful and important tool to understand students' in-the-moment
beliefs (Pennebaker et al., 2015; Tausczik & Pennebaker, 2010) and, thus, presumably also their career values and
stereotypes. For instance, the language a teacher uses with students in the classroom, a mentor uses with mentees,
or a career counselor uses with students can all influence how interested, engaged, and successful college students
are in a given major (Harackiewicz et al., 2012; Yeager et al., 2016). To be able to best support college students'
choices and persistence in engineering, we conducted two studies on language usage in the context of career
values. The first study explored career value themes that engineering college students discussed and the frequency
of those endorsed themes. Using a larger convenience sample, the second study examined the extent to which engi-
neering college students' career values (measured by surveys) are associated with the language they use (measured
by word use) to describe their career values. The results of the first study's examination of the themes of agentic
and communal career values guided the selection of word categories. Both studies focused on engineering college
students' writing responses about their career plans.

2 | LITERATURE REVIEW

2.1 | Conceptual framework

We frame our work within various psychological theories, such as situated expectancy–value theory (SEVT; Eccles &
Wigfield, 2020) and goal congruity theory (GCT; Diekman et al., 2020). SEVT, previously known as expectancy–value
theory (EVT; Eccles et al., 1983), posits that individuals are more likely to engage and persist in activities they perceive as
valuable and relevant to their personal goals. Values are defined as a set of stable beliefs that are important and desirable
to an individual (Rokeach, 1979), whereas goals are defined as tasks that an individual wants to achieve (Eccles &
Wigfield, 2002). A value that is particularly vital in the context of engineering attraction and persistence is attainment
value, a component of SEVT that refers to how central a task is to one's personal and collective identities (Eccles, 2009). It
is important because individuals who choose a career that aligns with their values and goals are more likely to be moti-
vated (Eccles et al., 1983; Eccles & Wigfield, 2020). If an individual values their identity as a woman (i.e., attainment
value), which can come with placing importance on helping others, then their goal typically aligns with choosing a career
that allows them to fulfill this value.

In the context of GCT, Diekman et al. (2020) postulate that individuals seek congruency between their personal
values and goals and the values and goals connected with their chosen careers. GCT emphasizes the importance of two
broad, but different, categories of values and goals that students hold when deciding to pick or stay in a career: agentic
and communal (Bakan, 1966; Judd et al., 2005; Pöhlmann, 2001). Agentic values and goals refer to the importance of
and wanting to do something in service of the self, whereas communal values and goals refer to the importance of and
wanting to do something in the service of others (Diekman & Steinberg, 2013).

Both SEVT (Eccles & Wigfield, 2020) and GCT (Diekman et al., 2020) highlight the importance of considering
the fit between personal goals, values, and the characteristics of a career when making decisions related to career
choice or persistence. In the context of engineering, students often view engineering careers as offering opportuni-
ties to fulfill agentic goals to a greater degree compared with communal goals because of engineering stereotypes
like “engineers tend to work in isolation” as opposed to help others (Beardslee & O'Dowd, 1961; Boucher
et al., 2017; Cech, 2014; Diekman et al., 2011). For example, they view engineers as having goals, such as to achieve
or to gain wealth, status, or independence, instead of working, connecting, and helping others. This perception can
hinder engineering college students from pursuing or completing their degrees, particularly if they hold communal
values to a greater degree than agentic values. This is due to a misalignment between the perceived values and
goals provided by engineering careers and the personal values and goals of the students (Diekman et al., 2010,
2011, 2017). To foster interest and sustain motivation for engineering careers, it is important to better understand
the values that engineering college students hold. The current multi-methods exploratory study explored agentic
and communal career values of engineering college students through language. Using a qualitative approach, the
first study investigated the natural emergence of agentic and communal value characteristics and the extent to
which they appear in engineering students' written narratives about their career plans after graduation. Then,
using a quantitative approach, the second study examined whether the use of agentic and communal value
language by engineering students in their career discussions was associated with the surveyed agentic and
communal career values.
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2.2 | Characteristics of agentic and communal values

Limited research has delved into the agentic and communal career values of engineering college students in a descrip-
tive manner. Previous empirical work by McAdams et al. (1996) and more recent theoretical work by Diekman et al.
(2020) have provided a foundation for this area. They identified mastery, achievement, status, power, etc., as character-
istics of agentic values, and community, helping others, caring for others, etc., as characteristics of communal values.
However, there remains a gap in knowledge regarding the specific agentic and communal values held by engineering
students, as explored through qualitative methods.

Previous research on engineering students' careers has either focused on their personal identity development during
the transition to the workplace (Huff et al., 2019) or the alignment of their values related to career intentions
(Woodcock et al., 2012). Although Huff et al. (2019) did not explicitly investigate the agentic and communal values and
goals of engineering students, their interviews suggested that engineering fulfilled their agentic values and goals more
than communal ones. For instance, an engineer mentioned how their career allowed them to secure a job immediately
after graduation, fulfilling their goal of financial independence (i.e., an agentic goal). Additionally, women engineers
expressed a conflict between their professional and personal identities as they became physically distanced from their
families. Although their agentic values and goals were met through their profession, they struggled to align their com-
munal values and goals of developing relationships with their families. As a result, further research is needed to identify
the prevalent characteristics of agentic and communal values and goals among engineering students. On the other
hand, Woodcock et al. (2012) systematically investigated agentic and communal values and goals but did not qualita-
tively examine the discussions of engineering college students regarding these values and goals. Their findings indicated
that women with a higher orientation toward agentic values and goals were more likely to pursue careers in engi-
neering research. The perceived lack of affording communal goals in engineering contributes to low participation in
engineering careers for women. Consequently, there is a pressing need to employ a qualitative approach to explore
engineering students' values and goals in their own words. Such an approach may unveil new dimensions and charac-
teristics of agentic and communal values and goals that have not been previously considered, particularly in the context
of engineering students.

Moreover, prior work has mostly regarded students as either holding agentic or communal values (e.g., Allen
et al., 2015; Bairaktarova & Pilotte, 2020; Diekman et al., 2011; Evans & Diekman, 2009; Smith et al., 2014), but in
reality, students hold both agentic and communal values simultaneously (Fuesting et al., 2017; Yeager et al., 2012;
Yeager & Bundick, 2009). Both SEVT (Eccles & Wigfield, 2020) and GCT (Diekman et al., 2020) contend that students
maintain multiple identities, which can result in multiple values and goals. For instance, a student may value gaining
new knowledge and have a goal of mastering specific engineering topics to get into graduate school (i.e., an agentic
value and goal), but also value family and have a goal of making a lot of money to repay the family to fulfill their
responsibilities as a daughter or son (i.e., a communal value and goal). We propose that students simultaneously hold
agentic and communal values in addition to multiple value characteristics. For example, a student may value achieve-
ment, status, and money (i.e., different characteristics of agentic value). More work is needed to examine whether and
how engineering students discuss holding agentic and communal values simultaneously.

2.3 | An alternative way to measure career values

To date, scholars have either focused on career value orientation or the extent to which a career allows individuals,
such as college students, to do what they value via surveys (Diekman et al., 2010; Johnson, 2002; Pöhlmann, 2001). Yet,
the question that remains is whether these career values drive college students' choices. One novel way to assess this
association is through language. Researchers and professionals can determine whether the values that engineering col-
lege students agree to in surveys are factors in their career considerations by examining the language that students use
when discussing their career choices. Using language analysis will allow for an examination of the link between the
content of students' written narratives about their career aspirations and their career values assessed by surveys.

Studying students' language is one viable strategy for assessing how career values influence their career choices
(Hirsh & Peterson, 2009; Tausczik & Pennebaker, 2010). Technological developments have allowed scholars to develop
language software to study the use of language in efficient ways. For example, the Linguistic Inquiry and Word Count
(LIWC; Pennebaker et al., 2015), one of the most prominently used language software within psychology, classifies
words into meaningful, theoretically predetermined categories. After the words from a text have been categorized,
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psychologists can relate the use of certain word categories to various psychological outcomes. For instance, Robinson
et al. (2016) found that college students who wrote more extrinsic reward words (e.g., get, career, etc.) were less likely
to persist and complete the course than those who wrote more words about how the material of the course applies to
their future career (e.g., engage, impact, etc.). Other scholars found that asking college students to write about the use-
fulness of their major or course to their daily life or future associates with more personal (e.g., I, them, etc.), social
(e.g., friend, help, etc.), and cognitive (e.g., cause, know, etc.) word use, which, in turn, was connected to greater
interest and persistence in the major or course (Canning et al., 2019; Harackiewicz et al., 2016; Priniski et al., 2019).
However, there has been less attention on the extent to which certain words are associated with career values.
Researchers and practitioners can better understand the subtleties of career values by analyzing the language used by
engineering college students.

2.4 | Purpose and justification of the two-study format

This article employs a two-study format to investigate the agentic and communal career values of engineering
undergraduates. The two studies, taken separately and together, advance our knowledge of engineering students'
career values. Study 1 employs a qualitative approach to examine the distinctive features of agentic and com-
munal career values among engineering students. To better understand career values as a complex and multifac-
eted construct, Study 1 aims to (a) understand the unique characteristics of agentic and communal values among
engineering students, and (b) ascertain whether survey-based methods of measuring these values capture the full
range of value characteristics. We focus on themes related to agentic and communal values drawn from the
written accounts of engineering community college students on their postgraduation job plans. We employed two
strategies to promote high research quality (Walther et al., 2017). First, we used not only the perspectives of engi-
neering students to comprehend the distinct characteristics of agentic and communal values but also referenced
existing literature, including works by Bakan (1966), Diekman et al. (2020), Judd et al. (2005), and Pöhlmann
(2001), to define agentic and communal values. We investigate the frequency with which agentic and communal
value themes are expressed in career plan narratives and how frequently they co-occur. Second, we handled data
with multiple coders to enhance the reliability of our data analysis. To document the process, coders communi-
cated closely and made detailed notes when encountering discrepancies. Using a community college sample of
sociodemographically diverse students, we aim to capture a broad spectrum of themes in Study 1. In other words,
we implemented a research design that allowed us to gather data from a diverse group, as community colleges
typically have a more varied student population (Cohen et al., 2013), with the aim of ensuring high research
quality.

Building on the findings of Study 1, Study 2 employs a quantitative methodology to investigate the link between the
agentic and communal career values reflected in the self-narrative writing responses of engineering college students
and those values as measured by survey responses. Study 2 aims to extend the work in Study 1 using the agentic and
communal value themes to guide the selection of relevant word categories from the LIWC program for the language
content analysis. This investigation is essential because, relying solely on their writing responses, we cannot assert that
students consciously hold particular career values. Study 2 aims to triangulate the results of the survey-based agentic
and communal values (traditional measures) with the nontraditional measures of students' written language use as an
indicator of their agentic and communal values. To promote high research quality (Walther et al., 2017), we include
both agentic and communal values as factors in our estimation models because we want to take into consideration the
likelihood that students can hold an assortment of agentic and communal beliefs. Using an undergraduate sample from
a four-year university with a notably sociodemographically diverse student population, we aim to extend findings
from Study 1.

Study 1 and Study 2 build upon previous research on career values and goals (Diekman et al., 2010, 2011;
Eccles, 1994, 2009; Holland, 1985; Klussman et al., 2021; LaMeres et al., 2019; Moss & Frieze, 1993; Super, 1957, 1990;
Yang & Barth, 2015) to enhance college students' choice, interest, and long-term motivation in engineering by exploring
career values through written responses. This two-study format allows for a broader exploration of engineering college
students' agentic and communal career values using traditional and nontraditional data sources and methodologies.
Together, these studies adopt a measured approach in recognizing that students can simultaneously hold agentic and
communal beliefs. Further, they attempt to validate agentic and communal values by comparing the values expressed
in the students' written responses to the survey-based measures of career values.
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2.5 | Positionality statement

We approach our work as academic researchers grounded in the theories of STEM education, particularly motivation
for STEM, in order to understand the experiences and perspectives of students in the field of engineering. We acknowl-
edge that, as authors, none of us possess a degree in engineering, which may limit our direct lived experiences within
the discipline. This recognition underscores the importance of being aware of potential biases and limitations in our
understanding of engineering students' career values. To address this gap in our experiential knowledge, we employ
research methodologies that are validated standards of practice within the field and draw on established theories and
frameworks in STEM education and motivation, such as GCT (Diekman et al., 2020). A core aspect of our research
approach is to center the voices and narratives of students themselves. By prioritizing students' own words and experi-
ences, we aim to foster an authentic and nuanced understanding of their career values, which will thereby guide impli-
cations and recommendations on how to cultivate greater interest, engagement, and persistence in the engineering
major. Although we recognize the significance of lived experiences and the potential limitations resulting from our own
backgrounds, we actively seek to bridge this gap through close collaboration with engineering students and faculty
through ongoing projects. Our positionality as researchers investigating engineering career values is characterized by a
commitment to high-quality research methodologies, a recognition of our own limitations in terms of lived experiences,
and a focus on amplifying the voices and perspectives of engineering students themselves.

3 | STUDY 1

3.1 | Research questions and hypotheses

In Study 1, we examined the following research questions:

1. How do engineering community college students discuss their agentic and communal values in written narratives
about their career plans after graduation?

Drawing on prior studies (Diekman et al., 2010; Pöhlmann, 2001) of agentic and communal values and goals using
self-reported survey measures, we expected that agentic values in engineering would be characterized by themes of
mastery, personal and career success, status, and financial rewards. We expected that communal values in engineering
would be characterized by themes of connecting with others, helping others, and serving the community.

2. Do engineering community college students express multiple agentic and communal value themes in their post-
graduation career plan narrative? If so, to what extent?

We expected multiple agentic and communal values to be portrayed through (a) holding both agentic and com-
munal values simultaneously, and (b) holding more than one agentic and communal value characteristic. The examina-
tion of the extent to which community college engineering students reported multiple values was exploratory.

4 | METHOD

4.1 | Participants

Participants were 44 community college students (29 men and 15 women) enrolled in lower division engineering
courses in Southern California. Engineering community college students are important to examine, especially as they
have often been neglected in higher education despite being a diverse student population (Bryant, 2001; Seymour &
Hunter, 2019). Relative to traditional four-year undergraduates, community college students are more likely to be older,
parents, full-time employees, women, and low-income and racial/ethnic minorities (Bryant, 2001; Kim, 2002; Smith
et al., 2022). With these demographic and contextual differences, this study examines engineering community college
students' agentic and communal career values. Nine students did not complete the writing prompt, which was a key
variable to examine agentic and communal values for the current study. Those students were excluded. Thus, the final
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sample included 35 community college students (25 men and 10 women), which comprised of 31% Other (i.e., multi-
racial backgrounds, such as White and Hispanic/Latino, White and Asian, and etc.; n= 11), 29% White (n= 10), 17%
Asian (n= 6), 17% Hispanic/Latino (n= 6), and 2 students who did not report demographics.

4.2 | Procedure

Community college students were asked to respond to online survey questionnaires about their engineering career goals
as part of a larger study (see Lee, Ramirez, et al., 2023 and Lee, Rutherford, et al., 2023 for more information). Over the
course of the semester in 2019, students watched four YouTube videos from Tim, a Latino male engineering graduate stu-
dent, in which he talks about his engineering experience. Students were asked to write a brief response to a specific
prompt after each video. Study 1 focused on the prompt assigned after the fourth video. This fourth video was selected due
to its emphasis on career goals. The first three videos centered around the topics of study groups and tutoring as well as
the process of transferring and adjusting to a four-year university. The chosen video tackled the crucial career decision-
making process after obtaining a bachelor's degree in engineering. This particular video proved optimal for the current
study as it aligned with a writing prompt that prompted engineering students to discuss their personal career values. Stu-
dents were asked about their postgraduation career goals and how those goals connect to who they are as individuals or
personal values. Students provided informed consent to participate in the study and received extra credit. The study was
approved by the university's Institutional Review Board. Pseudonyms were used for confidentiality purposes.

4.3 | Writing prompt measure

Students watched Tim's video discussing his career pathway after graduating with an engineering bachelor's degree. In
the video, Tim discussed his career pathways and the decision to pursue graduate school. He compared his situation as
a transfer student to his friends who started their undergraduate studies as freshmen and landed job opportunities at
large companies, such as Boeing and NASA. Tim felt that as a transfer student, he had limited time for research oppor-
tunities and internships, which made him feel unprepared for joining the workforce. He shared his experience of
attending career fairs and finding limited job positions available. Tim explained that he did not feel ready to enter the
workforce due to a lack of experience and the high competition for engineering positions. Reflecting on his options,
Tim considered graduate school as a pathway to gain more experience and specialization in his field. He discussed the
challenges of applying for graduate studies, including the need for a strong personal statement and research focus. Ulti-
mately, Tim chose to continue his education by pursuing graduate studies, which provided him the necessary tools and
hands-on experience to be more prepared for a career in engineering. He highlighted the advantages of specialization
and the knowledge he will acquire as a graduate student. In conclusion, Tim shared his readiness and confidence in
completing his master's degree and his belief that he now possesses the necessary tools for a successful career in engi-
neering. He ultimately described how he now had a clearer concept of the type of career he wanted to pursue.

After watching the video, engineering community college students were asked to respond in writing to the following
prompt with regard to their personal goals after graduation:

Write about what you would like to do after graduation (e.g., either a potential job or attending graduate
school in engineering). How can you gain the necessary experience or tools for your future goal? How
might this job or graduate school be relevant to your personal values? To whom you are as a person?
Include as much detail as possible.

4.4 | Coding and analysis

Using Braun and Clarke's (2006) process for thematic analysis, we used both inductive and deductive approaches to
identify thematic patterns in the data in an iterative two-step process. An inductive or bottom-up strategy is character-
ized as generating codes based on the data itself, whereas a deductive or top-down strategy is defined as generating
codes based on existing literature or theory (Saldaña, 2013).

First, an inductive approach was used to code for career values. Coders reviewed and identified statements that
explained why community college students want to do X (i.e., get a job, attend graduate school, or any other career-
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related goals) after graduation. Using in vivo techniques (i.e., codes that are literal or verbatim), each career value state-
ment was identified within the transcript document and assigned the first round of codes. The second iteration of
coding consolidated related codes into similar categories.

Second, a deductive approach was employed to group the emergent inductively coded career value statements into
agentic or communal career values. To group the themes into either agentic or communal career values, we used defini-
tions from prior literature (Bakan, 1966; Diekman et al., 2020; Judd et al., 2005; Pöhlmann, 2001). Emergent themes
that alluded to engineering college students placing the importance of doing something in the service of the self in their
careers were classified as agentic career values. Emergent themes that alluded to engineering college students placing
the importance of doing something in the service of others in their careers were classified as communal career values.

Three coders met weekly for three weeks to discuss issues, such as differentiating enough between codes and dis-
crepancies in codes among coders. Reliability was calculated by first dividing the number of discrepancies with the
total number of career value themes and then averaging by the number of coders.

5 | RESULTS

Engineering community college students' (N= 35) written responses contained an average of 205 words in describing
their postgraduation goals. Two students (6%) did not provide any references to career value themes in their
responses. Ten students (28%) mentioned only one career value theme, 13 students (37%) mentioned two career value
themes, eight students (23%) mentioned three career value themes, and two students (6%) mentioned four career
value themes. One student (3%) solely indicated communal career values and 21 students (60%) solely discussed
agentic career values.

Overall, three predominant themes were identified as representative of engineering community college students'
agentic career values: career development, personal development, and financial gains. Agentic career values appeared
75 times over the three agentic career value themes (refer to Table 1 for details on the number of occurrences for each
theme). Two predominant themes emerged representing engineering community college students' communal values:
helping others and family-oriented. Communal career values appeared 14 times across both of the two communal career
value themes (refer to Table 1 for details on the number of occurrences for each theme). We introduce each theme that
corresponds to either agentic or communal career values and then present an instance in which a student mentioned
multiple career values.

5.1 | Agentic career value themes

Three themes were classified as exhibiting agentic career values: career development, personal development, and finan-
cial gains. These subthemes were identified as having agentic career values because students expressed the importance
of their own selves in their postgraduation plans.

5.1.1 | Career development

This theme is characterized by students valuing specific career goals, such as expanding their professional networks to
acquire a job or acceptance into a graduate school program, as well as developing their expertise to advance toward
their next career goals (Table 1). Career development was grouped as an agentic career value because students discussed
improving their careers for themselves rather than others. Of the 75 times agentic career values were addressed, career
development themes were mentioned 51% (n= 38) of the time.

5.1.2 | Personal development

This theme is characterized by students valuing their individual ambitions, such as matching their interests, self-
exploration, doing what works best for them in their current situation, and wanting to gain knowledge for the sake of
learning further (Table 1). Of the 75 times agentic career values were addressed, personal development themes were
mentioned 33% (n= 25) of the time.
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TABLE 1 Study 1: Agentic and communal career value themes.

Theme
Number of
occurrences Example quote

Agentic value

Career
development

38 Jude: After graduating from undergraduate studies, I would like to join the workforce in the
defensive sector of the aerospace industry. After experience gained from those companies, I
would be having [sic] more engineering experience and could help lead to a career with a
well-known defensive, such as Lockheed Martin or Northrop Grumman.

Greer: I also plan on taking internship opportunities during the summers where [sic] I am
attending law school to also establish more connections and get hands-on opportunities.

Stevie: After graduating, I would like to be able to take a year off from school and gain
experience from being able to work for an actual company … After a year of working, I
would like to be able to go back to school—this time attending graduate school. By working
for a year, I will gain a lot of experience that I will not only be able to apply for the rest of my
professional career, but also to graduate school.

Personal
development

25 Casey: Being able to join the workforce out of college is relevant to my personal values because
I have always excelled the most when working in real-life situations. I believe that work
experience would benefit me more than further studies although as I continue through my
bachelor's degree, I am keeping all opportunities open to consideration to find my best fit.

Kirby: Upon graduating with a master's degree in Aerospace Engineering, I want to get a job
within [sic] the space industry … My entire extended family worked for private Aerospace
companies during the space race, which upon hearing their stories, heavily influenced me
from a young age. For as long as I can remember, I have loved tinkering with toys and taking
them apart to understand the internal mechanisms that allowed the toy to operate. This
continuously grew as I got older and made its way to cars and planes as an adult. I have
always gone by the ideology to [sic] doing what you love because if you do not, it is only you
who you are cheating out of experiences.

Jackie: I always want to complete tasks to the best of my ability, so if I feel underprepared then
I always make sure to take a step back to reevaluate my goals. If more school will help me
with being [sic] a better engineer in the workforce, then I would gladly continue with school.

Financial gains 12 Jodie: Now, why do I think it is so important to get a job straight out of college? Less debt and
money stress.

Frankie: I'd like to take my degree into my father's business or business, in general … I want to
use my own knowledge and my own talents to buy my own Ferrari.

Total= 75

Communal value

Helping others 12 Robbie: Ultimately, I want to be able to open up a STEM school that targets underprivileged
kids everywhere and exposes them to STEM fields and the many possibilities that they can
achieve with a STEM degree. This is particularly close to me because I once was an
underprivileged kid, and sometimes all it takes is one person believing in you to push you
the extra mile.

Channing: I have always wanted to contribute everything I can towards driving our world
forward. The way I plan to do just that is by pursuing a career in sustainable energy
transportation. This career path would enable me to contribute to helping the world reduce
the strain on our resources and environment caused by the transportation industry, as well
as work towards making vehicles safer.

Family-
oriented

2 Finley: I want to go to graduate school for engineering … I come from a family that is very
education-oriented so going to graduate school aligns with the values that my family instilled
in me.

Jaylin: After graduation, I would like to work at a big engineering firm … This job is relevant to
my personal values because the better job I have, the more I can repay my parents back for
what they have done and sacrificed for me.

Total= 14
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5.1.3 | Financial gains

This theme is characterized by students valuing a high income or being able to purchase material goods (Table 1).
Financial gains were grouped as an agentic career value because students wanted to make money for themselves. Of
the 75 times agentic career values were addressed, financial gains themes were mentioned 16% (n= 12) of the time.

5.2 | Communal career value themes

Two themes aligned with communal career values: helping others and family-oriented. These subthemes were identified
as having communal career values because students expressed the importance of someone else in their postgraduation
plans.

5.2.1 | Helping others

This theme is characterized by students valuing benefiting society, industry, or helping others, in general (Table 1).
Helping others was coded as a communal career value because students positioned the discussion of their career values
in reference to others rather than themselves. Of the 14 times communal career values were addressed, helping others
themes were mentioned 86% (n= 12) of the time.

5.2.2 | Family-oriented

This theme is characterized by students valuing their family, such as wanting to attend graduate school because their
family values education or wanting to repay and honor parents for what they have done for them (Table 1). Family-ori-
ented was coded as a communal career value because students are focused on their family members rather than them-
selves. Of the 14 times communal career values were addressed, family-oriented themes were mentioned 14% (n= 2) of
the time.

5.3 | Multiple career values

When examining the subthemes, the findings revealed that students would express many career values at the same
time. In their written responses, 66% (n= 23) of community college students mentioned multiple characteristics of
career values, and 31% (n= 11) mentioned both agentic and communal career values. Asa, for example, mentions three
unique career values that include elements of both agentic and communal values:

If I feel like I need more experience or time, then I would follow according to that. But, if I feel ready or
have a fortunate or solid opportunity at that moment, I will most likely take that offer and grow more.

(personal development, agentic career value theme)

Getting a specific job or choosing a more defined path in the engineering degree in graduate school would
be reflected in my values … which is helping people or inventing/innovating tools to better the quality
of life.

(helping others, communal career value theme)

One of my ultimate goals is to become a successful engineer.
(career development, agentic career value theme)

This example highlights the subtle nuances of career value, which may have gone undetected if a flexible and
exploratory analytic approach had not been applied. These findings imply that community college students can be
endorsing multiple career value characteristics at the same time.
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6 | DISCUSSION

We explored students' career values using written narratives about their postgraduation career plans, a strategy infre-
quently employed in studies. We identified several subthemes in community college engineering students' career plans
that correspond to agentic and communal career values. The findings also expand the discussion over whether these
students hold agentic, communal, or both agentic and communal career values at the same time.

We found that career development, personal development, and financial gains subthemes aligned with commonly
referenced operationalizations of agentic career values and helping others and family-oriented subthemes aligned with
commonly referenced operationalizations of communal career values. These subthemes are specifically aligned
with Diekman et al.'s (2020) agentic and communal characteristics. For example, the theme of financial gains (com-
prising students' mentions of tangible rewards) aligned with Diekman et al.'s (2020) observed agentic career values and
helping others aligned with communal career values. Our findings on career value characteristics were broader. The
career development subtheme is closely aligned with Diekman et al.'s (2020) characteristics of agentic career values to
include success, self-promotion, and status. The personal development subtheme is closely aligned with Diekman et al.'s
(2020) focus on the self and self-direction agentic career value characteristics. However, through our approach, we
drew attention to the breadth of students' self-oriented reasons, which include self-exploration, doing what is perceived
as optimal for oneself, and wanting to study for the sake of learning. Finally, our findings revealed a family-oriented
subtheme of communal career values that Diekman et al. (2020) do not explicitly identify. One explanation for this
finding is that many community college students tend to be the first in their families to pursue higher education, con-
tributing to their family-oriented aspirations. Diekman et al.'s (2020) characteristics of agentic and communal career
values were based on studies involving mostly White/European American students, whereas two thirds of our commu-
nity college student sample were non-White or multiracial.

Most engineering students had agentic career values or self-oriented focused career values in their writing.
This trend is consistent with stereotypic perceptions of what engineering careers afford and congruent with what
cultures in the field promote (Boucher et al., 2017). A culture cycle perspective points out that an individual's
motivation is influenced by a broader cyclical system of institutional contexts, interactions with others, and
individual-level behaviors, cognitions, and motives (Cheryan & Markus, 2020; Markus & Kitayama, 2010). That is,
engineering students' perceived affordances and values often align with what is signaled in the environment. Joshi
et al. (2022) found that institutional context and daily practices shaped students' behaviors, motives, and cogni-
tions related to their STEM engagement. There was a greater emphasis on agency in the engineering/physical sci-
ences' surrounding environment compared with the life sciences' surrounding environment, which impacted their
own agentic values over time. Therefore, more research is needed to disentangle whether engineering students are
more inclined to be agentically driven or merely reproducing stereotypes of engineers due to their environment.
For example, one possibility would be to examine implicit messages that may convey stereotypes in textbooks, lec-
tures, and conversations with educators and career counselors who only afford agentic goals and values, rather
than both agentic and communal goals and values in engineering. Another important next step would be to
understand for whom and in what contexts some of these subthemes would be most relevant. Moreover, educators
should think about how to promote engineering careers as affording communal goals for students who have com-
munal or multiple values.

Our findings suggest that engineering students likely have varying levels of agentic and communal career
values and hold agentic and communal career values simultaneously. One third of the students reported both
agentic and communal career values, and more than half of the students shared various characteristics of career
values. Our findings suggest that engineering students can have complex profiles of career values, similar to those
found in the literature on multiple goal orientation (Pintrich, 2000) and work goals (Yeager et al., 2012; Yeager &
Bundick, 2009).

6.1 | Limitations and future directions

Although our study provided valuable insights, it is also important to acknowledge certain limitations. First, the expres-
sion of agentic career values may have been influenced by Tim, who identified as a man. Future research should
examine the degree to which hearing from multiple and diverse (e.g., women) students' goals can influence the expres-
sion of career values among engineering students. Second, considering the influence of cultural and social factors on
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students' expressions of career values, future research should delve deeper into the specific contexts in which engi-
neering students are situated. Understanding how these contexts shape students' perceptions and goals will contribute
to a more comprehensive understanding of engineering students' career values, especially among diverse student
populations. Third, we could not ascertain with certainty whether students genuinely believed and consciously held the
career values expressed in their written narratives. Although the narratives provided insights into students' career aspi-
rations, there is a possibility that some responses were influenced by social desirability or other external factors. There-
fore, in Study 2, we tackle this issue by analyzing the link between language choice in students' written postgraduation
goals and their self-reported support of career values. To better understand the scope of the career value subthemes that
emerged from the written narratives of Study 1 students, we explore the written narratives of engineering students in
more detail. Study 2 used a different and convenient dataset that includes engineering students' writing narratives from
a four-year university.

7 | STUDY 2

7.1 | Research questions and hypotheses

Study 2 builds on the themes identified in Study 1 via the following research questions:

1. To what extent do engineering college students' financial agentic career values associate with their interpersonal and
achievement-related language use in their writing about their career plan?

Engineering college students' written responses when discussing postgraduation plans from Study 1 suggest that
words like money and agency should be associated with financial agentic career values. Therefore, we hypothesized
that engineering college students with higher financial agentic career values should employ achievement-related words.

2. To what extent do engineering students' communal career values associate with their interpersonal and achievement-
related language use in their writing about their career plan?

Engineering college students' written responses when discussing postgraduation plans from Study 1 would suggest
that words like family and communion should be associated with communal career values. Therefore, we hypothesized
that engineering college students with higher communal career values should employ interpersonal words.

8 | METHOD

8.1 | Participants

Participants were 934 undergraduates (643 men, 276 women, and 15 unreported demographics) enrolled in an introductory
engineering course at a large, public university in Southern California. The university is designated as a Hispanic- and
Asian-American-serving institution. Sixteen students were missing relevant variables examined for the current study (15 stu-
dents missing demographics and 1 student not answering the writing prompt). The final sample included 918 engineering
undergraduates (643 men, 275 women), which was comprised of 61% Asian (e.g., Chinese, Korean, Japanese, Thai,
Vietnamese; n= 563), 19% Hispanic/Latino (n= 173), 15% White (n= 134), and 5% Other (e.g., American Indian, Black/
Declined to Respond; n= 48). Of the 918 college students, 2% were Undeclared of specific major in the School of Engi-
neering (n= 19), 9% were Aerospace Engineering majors (n= 84), 17% were Biomedical Engineering majors (n= 157), 5%
were Chemical Engineering majors (n= 48), 9% were Civil Engineering majors (n= 81), 25% were Computer Engineering
majors (n= 231), 7% were Electrical Engineering majors (n= 60), 3% were Environmental Engineering majors (n= 27), 2%
were Material Science Engineering majors (n= 21), and 21% were Mechanical Engineering majors (n= 190). Twenty-three
percent (n= 207) of the students were from low socioeconomic backgrounds and 33% (n= 303) were first-generation col-
lege students.
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8.2 | Procedure

This study made use of a readily available dataset that was initially created to evaluate the efficacy of a psychological
intervention within their courses. Engineering college students' career values and plans were surveyed at the beginning
of the term and prior to the implementation of the intervention.

8.3 | Measures

8.3.1 | Career values

Career values assess what students believe to be important in their careers. They were assessed using classic survey
measures.

Financial agentic career value: Financial agentic career value was adapted to be specific to physical and engineering
sciences from Harackiewicz et al. (2016) using a single item on a seven-point Likert scale ranging from 1 (not at all) to
7 (very much). The item asked, “I want to study physical and engineering sciences because I want a job that makes a lot
of money” (M= 5.08, SD= 1.56).

Communal career values: Communal career values were adapted to be specific to physical and engineering sciences
from Harackiewicz et al. (2016) using a three-item measure on a seven-point Likert scale ranging from 1 (not at all) to
7 (very much). The following items were used: “I want to study physical and engineering sciences because I want
to make a contribution to society,” “I want to study physical and engineering sciences because I want to give back to
my community,” and “I want to study physical and engineering sciences because I want to learn things that will help
me make a positive impact on the world.” The three items were averaged to form a scale (M= 4.90, SD= 1.37, α= .86).

8.3.2 | Writing prompt

As college major has been shown to be strongly linked to career aspirations (Brown & Strange, 1981; Harren, 1966;
Osipow et al., 1976), an open-ended item of “Why did you choose this major” was used to assess career plans. Engi-
neering college students' responses also reflected similarly to those from the first study that asked about career plans.
Examples of responses included: “I wanted to learn more about the biomedical field and how I can help others through
engineering.” and “I am interested in learning circuit design and generally how electronics work. I am also interested
in learning a bit of software programming languages that will be useful in the future.”

8.3.3 | Word usage

We used the Linguistic Inquiry and Word Count program (LIWC 2015; Pennebaker et al., 2015), a computer-assisted
text analysis tool, to assess students' word usage. LIWC identifies and categorizes psychological, emotional, cognitive,
and other linguistic features in the text. We used the LIWC internal dictionary, a previously validated dictionary that
compared ratings from human judges to that of the computer program (Pennebaker et al., 2015). The LIWC internal
dictionary is a comprehensive compilation of words, phases, and patterns carefully categorized and labeled to represent
various psychological dimensions. For example, words like “happy,” “angry,” and “sad” would be tagged into the emo-
tion category, allowing LIWC to detect and quantify emotional expressions in text. That is, the internal dictionary
serves as a reference guide for LIWC, enabling the software to automatically scan and analyze text by matching words
in the text to categories in the dictionary (Pennebaker et al., 2015). Based on our findings from Study 1, the career value
themes “career development,” “personal development,” and “financial gains” corresponded with the reward and money
word categories in the LIWC internal dictionary because these word categories indicated doing something in the service
of self. The career value theme, “helping others,” corresponded with the affiliation word category and the career value
theme “family-oriented” corresponded with the word category family in the LIWC internal dictionary as these word cat-
egories indicated doing something in the service of others. Thus, achievement-related words were captured by reward
words and money words, and interpersonal words were captured by family words and affiliation words. Further dictio-
naries used were an agentic and communal dictionary developed and validated by Pietraszkiewicz et al. (2019). From
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the agentic and communal dictionary, achievement-related words were captured by agency words and interpersonal
words were captured by communion words. For more information on the list of words in the internal LIWC dictionary
and agentic and communal dictionary, refer to Pennebaker et al. (2015) and Pietraszkiewicz et al. (2019), respectively.

Achievement-related word categories: Agency words refer to any words that relate to self-oriented values and goals
(e.g., accomplish, mastery, expert, etc.). Reward words refer to any words that relate to how people are driven by acco-
lades (e.g., take, benefit, award, etc.). Money words refer to any words that relate to personal concerns over money
(e.g., cash, finance, payment, etc.).

Interpersonal word categories: Communion words refer to any words that relate to other-oriented values and goals
(e.g., aid, cares, help, etc.). Family words refer to any words that relate to family members (e.g., daughter, dad, mom, etc.).
Affiliation words refer to any words that relate to how people are goal-driven by others (e.g., friend, social, ally, etc.).

8.3.4 | Control variables

We used three control variables to account for variations in students' career values in their written narratives: gender,
race/ethnicity, and prior achievement. As women use more communal words than agentic words compared with men
(e.g., Madera et al., 2009), gender was included as a control variable. Research also suggests that word usage might
differ by race/ethnicity (Soto & Deemer, 2018). Thus, race/ethnicity was included as a control variable. Prior achieve-
ment was used as a control variable due to its association with writing skills (Pajares, 2003). Prior achievement was
measured using the average Scholastic Assessment Test (SAT) score on critical reading and mathematics.

8.4 | Data analysis

To examine word usage in engineering college students' writing responses, we used the computer language software,
LIWC (Pennebaker et al., 2015). As mentioned above, LIWC analyzes text by searching for words that match the theo-
retically created dictionary file and then categorizes them into the appropriate category. To assess the frequency of
word usage in a specific category, LIWC computes the percentage of words within the unit of analysis (a sentence or a
passage) that have been ascribed to a specified category within the dictionary. More specifically, the number of used
words that have been identified within a dictionary category (e.g., agency, reward, money, communion, family, and affili-
ation words) is divided by the absolute number of words used within the narrative being analyzed (i.e., the percentage
of words within the passage of analysis that can be identified as agency, reward, money, communion, family, and affilia-
tion words are calculated). The percentage of words is used to control for the variability in word usage because the more
or fewer words someone uses overall can influence the number of certain words in a category.

To examine the associations between financial agentic and communal career values and each of the LIWC catego-
ries, hypothesis testing involved conducting a series of logistic regression models using R-Studio 3.5.2 (R Core
Team, 2018). Major R-packages included stats for running the logistic regressions (R Core Team, 2018) and tidyverse for
wrangling data (Wickham et al., 2019). The model regressed the presence or absence of each LIWC category on sur-
veyed financial agentic and communal career values controlling for gender, race/ethnicity, and prior achievement.
Both financial agentic and communal career values were entered as predictors in the same regression equation because
the first study found that engineering college students held these values simultaneously.

9 | RESULTS

Table 2 presents descriptive statistics and intercorrelations between all variables for this study. Building on the idea
that students can hold agentic and communal values simultaneously from Study 1, there was a statistically significant
positive association between surveyed financial agentic career value and communal career value (r= .20, p< .001). As
expected, surveyed financial agentic career values were generally positively correlated with achievement-related words.
Surveyed financial agentic career values were positively correlated with money words (r= .17, p< .001), but not agency
and reward words. Also, as expected surveyed communal career values were generally positively correlated with inter-
personal words. Surveyed communal career values were positively correlated with communion (r= .10, p< .01) and
affiliation (r= .13, p< .001) words, but not family words.
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Table 3 presents the logistic regression models with surveyed financial agentic and communal career values as
predictors of word usage. As hypothesized, engineering college students who reported having higher financial
agentic career values were 2.78 times more the odds to use money words (OR= 2.78, 99% CI[1.91, 4.21]). However,
engineering college students who reported holding higher communal career values were 0.72 less the odds to use
money words (OR= 0.72, 99% CI[0.56, 0.94]). Findings did not show statistically significant greater than one odds
ratio for the use of agency (OR= 0.99, 99% CI[0.86, 1.14]) and reward words (OR= 1.07, 99% CI[0.90, 1.26]) for
engineering college students reporting higher financial agentic career values. Moreover, there were no statistically
significant less than one odds ratios for agency (OR= 0.99, 99% CI[0.86, 1.15]) and reward words (OR= 0.92, 99%
CI[0.78, 1.08]).

As hypothesized, engineering college students who reported holding higher communal career values were 1.28
times more the odds to use communion words (OR= 1.28, 99% CI[1.10, 1.49]). Those who had higher communal
career values also were 1.42 more the odds to use affiliation words (OR= 1.42, 99% CI[1.20, 1.70]). Interestingly,
there was no statistically significant greater than one odds ratio for the use of family words (OR= 0.83, 99% CI[0.62,
1.13]) for engineering college students holding higher communal career values. There also were no statistically signif-
icant odds ratios for the use of communion (OR= 0.92, 99% CI[0.79, 1.06]), family (OR= 1.17, 99% CI[0.85, 1.63]),
and affiliation words (OR= 0.91, 99% CI[0.77, 1.07]) for engineering college students reporting higher financial
agentic career values.

Finally, findings showed that women engineering college students were 2.04 times more the odds to use commu-
nion words than not (OR= 2.04, 99% CI[1.51, 2.76]), 2.28 times more the odds to use family words than not
(OR= 2.28, 99% CI[1.23, 4.22]), and 2.02 times more the odds to use affiliation words than not (OR= 2.02, 99% CI
[1.45, 2.80]) compared with men. There were no statistically significant associations between word usage and race/
ethnicity or SAT score.

TABLE 2 Study 2: Descriptive statistics.

1 2 3 4 5 6 7 8 9 10 11 12 13

1. Financial
agentic value

2. Communal
value

.20***

3. Women �.05 <.01

4. Asian .01 .01 �.03

5. Hispanic �.01 .05 .03 �.61***

6. Other .05 <.01 <.01 �.30*** �.11***

7. SAT score �.06 �.10** �.05 .20*** �.34*** .01

8. Communion
words

�.02 .10** .16*** �.02 .06 �.03 �.05

9. Family words .02 �.03 .09** .02 .01 �.01 �.01 .11***

10. Affiliation
words

�.02 .13*** .14*** �.02 .05 �.03 �.05 .71*** .23***

11. Agency words �.01 �.01 .03 .02 <.01 .04 .05 .21*** .01 .16***

12. Reward
Words

.02 �.03 .01 �.07* .04 .08* .02 .12*** <.01 .09** .26***

13. Money Words .17*** �.05 .02 .04 �.04 .04 .02 .01 .11*** .07* .11*** .15*** –

Mean 5.08 4.91 0.30 0.61 0.19 0.05 647.76 0.31 0.05 0.22 0.31 0.20 0.06

SD 1.56 1.37 0.46 0.49 0.39 0.22 66.25 0.46 0.21 0.42 0.46 0.40 0.24

Min 1 1 0 0 0 0 456.67 0 0 0 0 0 0

Max 7 7 1 1 1 1 800 1 1 1 1 1 1

Note: Word categories (i.e., communion, family, affiliation, agency, reward, and money words) capture the presence or absence of the word within a given
category.
*p< .05. **p< .01. ***p< .001.
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10 | DISCUSSION

Consistent with our hypotheses, there were indications that engineering college students' writing responses
about their career plans corresponded to their career values. For example, results showed that surveyed finan-
cial agentic career values and money words were positively associated. Additionally, surveyed communal career
values were positively associated with communion and affiliation words. These findings are consistent with how
agentic and communal career values are defined (Diekman et al., 2011, 2017; Diekman & Steinberg, 2013). But
we also extended Diekman et al.'s findings to non-White student populations (80% of our sample is non-White)
and first-generation college-going students (33% of our sample is first-generation college-going). Furthermore,
these results empirically validated surveys, an explicit self-reported measure (i.e., when participants are directly
asked the question at hand; Nosek, 2007), to word usage, an implicit self-reported measure (i.e., when partici-
pants are indirectly asked the question at hand; Gawronski & De Houwer, 2014). Participants are usually
assessed by engaging in a task where they do not know what the researchers are measuring. But the
researchers are able to derive inferences about participants' attitudes and beliefs from the task), which can
open new avenues for scholars and educators to examine engineering college students' career values in more
naturalistic settings, such as social media platforms, in addition to more classic survey assessments.

Moreover, we observed that financial agentic career values were only related to money words and no other
achievement-related word categories. This finding is likely due to our narrow financial agentic career values
scale, which focused solely on money. We also observed that communal career values were related to interper-
sonal word categories, communion and affiliation words, but not family words. Again, this finding is likely due to
our communal career scale focusing on contributing to society or helping others rather than doing something for
one's family.

Descriptively, we found that women engineering college students used more communion, family, and affiliation
words compared with men engineering college students. Aligned with prior research, women are more likely than men
to hold relatively stronger communal values as a product of their socialization experiences and stereotypes linked with
gender roles (Madera et al., 2009).

TABLE 3 Study 2: Financial agentic and communal career values from a survey predicting word usage.

Achievement-related words Interpersonal words

Agency
words

Reward
words

Money
words

Communion
words

Family
words

Affiliation
words

Financial agentic value 0.99 1.07 2.78*** 0.92 1.17 0.91

[0.86, 1.14] [0.90, 1.26] [1.91, 4.21] [0.79, 1.06] [0.85, 1.63] [0.77, 1.07]

Communal value 0.99 0.92 0.72* 1.28*** 0.83 1.42***

[0.86, 1.15] [0.78, 1.08] [0.56, 0.94] [1.10, 1.49] [0.62, 1.13] [1.20, 1.70]

Women 1.19 1.06 1.37 2.04*** 2.28** 2.02***

[0.88, 1.61] [0.74, 1.50] [0.75, 2.45] [1.51, 2.76] [1.23, 4.22] [1.45, 2.80]

Asian 1.33 0.91 2.08 1.09 1.88 0.98

[0.87, 2.06] [0.57, 1.50] [0.85, 6.25] [0.72, 1.68] [0.72, 6.44] [0.62, 1.59]

Hispanic/Latino 1.40 1.39 1.23 1.31 1.83 1.13

[0.83, 2.38] [0.78, 2.51] [0.36, 4.47] [0.78, 2.21] [0.56, 7.13] [0.64, 2.00]

Other 1.91 2.11* 2.65 0.83 1.43 0.70

[0.94, 3.85] [1.00, 4.42] [0.68, 10.4] [0.37, 1.76] [0.19, 7.67] [0.27, 1.62]

SAT score 1.13 1.10 1.04 0.96 0.98 0.94

[0.97, 1.31] [0.92, 1.31] [0.78, 1.39] [0.82, 1.12] [0.71, 1.36] [0.79, 1.11]

Note: The reference group for gender was men; the reference group for race/ethnicity was White. Financial agentic value and communal value are measured
via self-reported surveys. For each predictor variable, the reported coefficients are as follows (from top to bottom): odds ratio and confidence interval.

*p< .05. **p< .01. ***p< .001.
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10.1 | Limitations and future directions

Our study has several limitations to acknowledge. First, we used a single-item measure to assess financial agentic
career value. While previous studies have utilized single-item measures and yielded similar results (Nagy, 2002),
future research would benefit from employing measures with multiple items to capture the nuanced characteristics
of agentic career values that engineering college students may hold. By including items that tap into specific aspects
of agentic career values, such as social status, researchers can obtain a more comprehensive understanding of the dif-
ferent dimensions of agentic career values and their relevance to engineering students' aspirations. Second, it is
important to recognize the potential influence of both internalized and external factors on students' expressions of
values. Students' writing reflects their internalized values and the norms and expectations of their cultural and social
context. For example, the greater frequency of communal words as captured in the communion dictionary observed
among women students in this study may be indicative of their internalized communal values, but it could also be
influenced by societal expectations that encourage women to emphasize their communality while imposing restric-
tions on men expressing similar values. Future research could combine these surveys with interviews or focus groups
to further study the interaction between internalized values and external factors, resulting in a more nuanced knowl-
edge of the factors influencing students' expressions of career values. Finally, it is important to study the complexity
of students holding multiple career values concurrently in order to more accurately model how those values would
naturally emerge. Although our study accounted for the coexistence of agentic and communal career values by
including them both as predictors in the logistic regression model, future research could employ interactions with a
wider range of survey measures. We could not do so due to the shorter writing prompt responses compared with
Study 1. Such an analysis would provide a more nuanced understanding of the various ways in which engineering
college students navigate and prioritize their career values. By addressing these limitations in future research, we can
advance our understanding of engineering college students' career values and their implications for educational prac-
tices and interventions. Ultimately, this knowledge will inform the development of tailored strategies and initiatives
to support students in their educational and career journeys, promoting their success and fulfillment in the field of
engineering.

11 | GENERAL DISCUSSION

Decades of research from various traditions have been conducted to better understand career choices (e.g., Diekman
et al., 2010; Eccles, 1994, 2009; Holland, 1985; Moss & Frieze, 1993; Super, 1957, 1990). One approach to understanding
career choice is through the perceived fit or the extent to which a career affords what a person values. Our research
increased the understanding of what engineering undergraduates desire from their careers in the following ways:
(a) exploring the different characteristics of agentic and communal career values expressed by engineering college stu-
dents in the consideration of their future career plans (Study 1); (b) understanding the extent to which surveyed finan-
cial agentic and communal career values corresponded to the way engineering college students talked about their
careers plans (Study 2); (c) incorporating the value of engineering college students holding multiple career values in
two different populations: at a community college and a four-year university (Study 1 and 2). Using students' written
narratives about their career plans, the first study explored how engineering college students discuss their career
values, which laid the groundwork for the second study. Study 2 examined how engineering college students' surveyed
career values align with the way they write about their career plans. Study 2 was built on the agentic and communal
career value themes from Study 1 in that the word categories we chose to investigate engineering college students'
writing about their career plan associated with their surveyed financial agentic and communal career values.

Across both studies, engineering college students held more agentic compared with communal career values. This
finding is consistent with the stereotypic perception that engineering undergraduates endorse a greater degree of
agentic than communal career values because they perceive that an engineering career will afford them more opportu-
nities to fulfill agentic goals (Boucher et al., 2017; Diekman et al., 2017). Furthermore, in alignment with SEVT and
GCT, engineering college students might be more inclined to hold agentic rather than communal career values. This
inclination may be due to their perception of engineering careers as aligning with agentic values, driven by the stereo-
type that engineers tend to work in isolation rather than helping others (Beardslee & O'Dowd, 1961; Boucher
et al., 2017; Cech, 2014; Diekman et al., 2011). The present investigation also extends existing knowledge on engi-
neering college students' career values because it found that career development and personal development themes
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occurred the most frequently out of the characteristics of agentic career values. Engineering college students place a
high priority (or value) on achieving goals linked to their personal ambitions, and also gaining and developing knowl-
edge for their future employment. This finding suggests that educators and career counselors can help college students
already majoring in engineering persist by asking them to affirm their agentic values (Tibbetts et al., 2016). These stu-
dents can reflect on how an engineering career allows them to fulfill their career and personal development agentic
values. On the other hand, educators and career counselors can help college students with communal values who are
not yet majoring in engineering by showing them that engineering careers allow opportunities to fulfill other-oriented
goals (Belanger et al., 2017; Brown et al., 2015; Clark et al., 2016; Diekman et al., 2011; Zambrano et al., 2020). In either
scenario, educators and career counselors can leverage written reflections as a tool that offers opportunities for engi-
neering college students to make their own connections between what engineering can offer and how they can find
ways to self-actualize. They can also examine textbooks, lectures, and conversations with educators and career coun-
selors to better disentangle the types of messages or stereotypes that are being relayed through these discourses. This
examination of implicit messages can help practitioners reduce stereotypes surrounding engineering careers, such as
them being able to only afford agentic goals and values, instead of communal goals and values.

We also find that engineering college students hold multiple career values. This highlights the need for curric-
ulum design and pedagogy that integrate a variety of career value orientations to enhance student engagement and
motivation. By incorporating real-world examples and projects that highlight both agentic and communal aspects of
engineering, educators can create a more inclusive and well-rounded learning experience. This approach helps stu-
dents understand the broader societal impact of their work while also addressing their personal growth and aspira-
tions. Aligned with previous literature, Study 1 found that engineering college students' career values are often
nuanced and complex as they simultaneously hold agentic and communal career values (Yeager et al., 2012;
Yeager & Bundick, 2009). But engineering college students' career values can be nuanced and complex because they
also hold multiple characteristics within and across agentic and communal career values (e.g., an engineering college
student can have two different agentic career values characteristics and one communal career values). This finding
contributes to GCT by revealing that students do not hold just one agentic or communal career value, but rather,
there are multiple characteristics associated with both agentic and communal career values. Then, Study 2 found a
statistically significant association between engineering college students' surveyed career values and language use
when both financial agentic and communal career values were included in the logistic regression models to account
for the nuances and complexities of holding multiple career values. Findings from both studies indicate that educa-
tors and career counselors should account for this complexity of beliefs when catering materials to college students.
That is, educators and career counselors can cater to students depending on their pattern of career values to promote
motivation. For example, they can discuss how engineers have the advantage of having a high income and helping
others for students who hold both agentic and communal values. Or discuss how engineers have the advantage of fur-
thering their careers and gaining more knowledge for students who hold personal and career development agentic
values.

This current study also validated the link between surveyed agentic and communal career values and implicit
written responses about their careers. We did not prime engineering college students to answer a certain way to the
open-ended writing response measure, and yet the written articulation of their careers was complementary to their
surveyed responses. This finding validated the survey measures of career values. However, as we found in Study
1 with broad themes and Study 2 with few associations with the limited agentic career value scale, it is important to
be careful in how we (and other researchers) operationalize and measure career values and which implications we
can draw based on those measures. These findings inform us that language can be used as an implicit tool to under-
stand engineering college students' beliefs, widening our ability to assess their career values without directly
enquiring them to fill out surveys for both engineering education researchers and educators. Language can also
reduce predetermined item choices and social desirability bias (Elliott & Timulak, 2005; Krumpal, 2013; Lefever
et al., 2007). With the increasing use of social media, researchers and educators might be able to use Twitter,
Facebook, and any other type of media posts that use videos (e.g., YouTube, TikTok, etc.) to infer their career
values in order to ultimately broaden participation and interest toward engineering careers. Not only does this
finding open a new avenue for assessing engineering students' career values, but it also shows that language mat-
ters. This can be used as a tool to promote the field of engineering and reduce the number of students dropping out
of engineering for the wrong reasons. For example, academic counselors or career consultants might consider
framing their messaging and the language they use in conversing with students about their career options with
respect to engineering.
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Limitations and future directions

Our study is not without limitations and opportunities for future research. First, Study 1 and Study 2 differed in
the type of writing assignments that were investigated. In Study 1, the writing prompt provided students the
opportunity to write more because it was broader than Study 2's writing prompt. Future studies should aim to
examine the interaction effect of holding agentic and communal career values simultaneously with a writing
prompt that affords more detailed responses from students. Second, even though the two samples in Study 1 and
Study 2 shared the characteristic of sociodemographic diversity, there was a difference in their educational back-
grounds. Study 1 focused on engineering students at a community college, whereas Study 2 examined engineering
students at a four-year university. Typically, four-year universities are less sociodemographically diverse than
community colleges. However, it is important to note that our sample from the four-year university came from a
Hispanic- and Asian-American-serving institution, allowing us to bridge these two studies together. Although our
findings indicate that themes are present across these populations to a certain extent, there still could be differ-
ences in how engineering students talk about their future career values. Community college students may be less
certain about their future career plans compared with those who attend a four-year university. Future research
should consider looking into group differences in career articulation (e.g., by college type, gender, generational
college-going status, etc.). Considering writing style and personal characteristics might influence how focused
and concrete their career articulation is, and the topics engineering students focus on. Learning more about such
differences will ultimately inform our understanding of diverse engineering students' career plans and will allow
us to refine our use of language analysis to capture engineering college students' attitudes and beliefs. Third, our
study only looked at engineering career values at one time point. Future studies should investigate the develop-
ment of engineering career values over time. It would be useful to distinguish whether engineering college
students are more inclined to embrace engineering stereotypes over time or whether students who are more
self-oriented gravitate toward engineering careers. Fourth, our study did not examine how engineering students
holding multiple career values relate to outcomes, such as career interest, performance, and persistence. There-
fore, more such work should be done in the future to understand whether engineering students who simulta-
neously hold agentic and communal career values have greater engineering career interest, higher grades in
engineering courses, and more persistence in obtaining their engineering degree compared with those who do not
simultaneously hold agentic and communal career values. Lastly, our study did not explore the extent to which
word usage might differ across various engineering majors because of the limited sample size. For example, a
Biomedical Engineering student may hold more communal career values and use more words associated with
these values compared with a Computer Engineering student. Future studies should explore group differences
within engineering fields.

11.1 | Conclusion

A less common methodological approach was utilized in this study to explore what engineering college students value
in their careers: written narratives about their career intentions. Detailed themes of agentic and communal career
values were found within engineering college students' written responses about their careers. The use of language con-
tent analysis also extended previous studies on perceived fit between what a career offers and what they value
(e.g., Bairaktarova & Pilotte, 2020; Diekman et al., 2010, 2011, 2017, 2020; Woodcock et al., 2012) using an implicit mea-
sure of open-ended written responses about their careers. The approach to exploring engineering students' multiple
career value characteristics, as well as their simultaneous endorsement of agentic and communal career values,
assisted us in better understanding the complex nature of career beliefs. This work encourages engineering education
researchers and educators to consider the ways in which we can promote career interest, performance, and persis-
tence in engineering by supporting students' varied career fit perceptions through language use.
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