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Measuring the Pro-Social Value System of Electrical Engineering Students

Abstract

This paper presents the results of a study conducted at Montana State University (MSU) to
measure the prosocial affordance beliefs about the electrical engineering (EE) profession in
addition to prosocial trait endorsements of students in freshman and senior level EE classes.
Goal-Congruity Theory states that students are more motivated to pursue a career when they
believe the profession affords the values that they personally endorse. Goal-Congruity further
categorizes value into two forms, agency (wealth, prestige, power), and prosocial (working with
and helping others, benefitting society). In our study, we focus on the often-overlooked
prosocial value. This type of value system is important for two reasons. First, with the
ubiquitous nature of technology in the modern world, the consequence of engineering decisions
can have a devastating impact on society, often in the aggregate over time. Considering the
societal impact within the engineering decision making process can benefit the sustainability and
accessibility of new technologies. Second, it has been shown that all students, both men and
women, want careers that afford prosocial value, so framing curriculums in a way that highlights
the benefit of working with others and helping society may propel student learning and increase
retention into the workforce. Our study is additionally motivated by the fact that past research
has shown that prosocial trait endorsement diminishes over time while in college (Cech, 2014).
This means that there is an unknown mechanism in our engineering curriculums that is
reinforcing the students” mindset that the impact of engineering decisions on society are
secondary to other considerations. Our study seeks to replicate the findings of diminished
prosocial trait endorsement while in college, but specifically looks at electrical engineering
students. Our study further seeks to understand if beliefs about to extent to which the electrical
engineering profession provides opportunities to fulfil prosocial goals also diminish overtime.

Introduction

In this study, we examine students’ motivational processes that are shaped by social influences
within the classroom. Motivation both propels student learning and also describes the
willingness of a student to persist through the long process of engaging in a field (Harackiewicz,
Smith & Priniski, 2016). One relevant framework to the research in this study is the Expectancy-
Value Theory of Motivation (Eccles, 1983). This theory breaks student motivation into two
components. The first is expectancy, or how well a student believes they will do on a task. The
second component is subjective task value, or how important, useful, or enjoyable the task is to
the student. Much of the work in the area of expectancy-value has focused on the expectancy
side of this equation by supporting students’ feelings of competence, efficacy, and confidence
(Lent, et al., 1996; Ponton, 2001). The research in this study instead pulls from the often-
overlooked “value” component of motivation by specifically examining “utility value”. When a
student asks: “How is this job useful to me?” the answer predicts their motivation to persist in
the field (Hullemann & Harackiewicz, 2009; Harackiewicz et al., 2014).

To understand the different types and functions of work-values, our study draws from Goal-
Congruity Theory, which states people are more likely to pursue a career that affords the values
they endorse (Diekman, et al., 2010). From the perspective of a student, there are two questions
regarding value that are important. First, what values does the student personally hold dear?
Second, what value does the student believe a specific career provides? When these two types of



values are congruent, motivation improves. Goal congruity research has further found that there
are generally two categories of values: agency (self-oriented, wealth, prestige) and prosocial
(other-oriented, working with and helping others, benefitting society) (Thoman, et al. 2015;
Diekman, et al., 2017). While it is certainly possible to view a profession as affording both
agency and prosocial value, research on goal congruity finds that the majority of people desire
professions that allow them to work with and help others. Further, the positive influence of
prosocial value on motivation is more significant than that of agency values (e.g., Brown, Smith
et al., 2015a; Thoman et al 2015b). Additionally, women, first generation college students, and
underrepresented minorities (URMS) are especially attracted to professions that afford high
levels of prosocial value (Morgan & Sansone, 2001; Harackiewicz, et al., 2014; Smith, et al.,
2014). This is partly because the social roles of these students tend to be those of caregivers, so
they endorse prosocial traits as part of their identify (Diekman, et al., 2017; Bardi, et al., 2003;
Priniski, et al., 2017). Thus, prosocial goal congruity, especially as a function of work-goal
affordances, can spur motivation of all students, but especially those currently underrepresented
in the engineering workforce (Thoman et al., 2015).
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Figure 1. Goal-Congruency Model

The engineering profession is often misperceived as not affording prosocial value. Indeed,
engineering embodies the stereotype of individuals working in isolation with a singular focus on
technology (Cheryan, et al., 2013; 2015). While there are certainly parts of engineering that
involve working alone, 21% century engineering problems are predominantly solved by teams
working collaboratively to create solutions that benefit others. Thus, the perception that
engineering does not afford prosocial value (i.e., working with & helping others) is mostly
inaccurate.

This stereotype is concerning because goal congruity research shows the majority of people
pursue careers that afford prosocial value. The inaccurate perception of the engineering
workforce makes it unappealing to certain students (Boucher, et al., 2017). This is of further
concern because people who wish to help others and benefit society are unattracted to
engineering. This is in direct contrast to the call from the National Academy of Engineering to
strengthen the workforce through broadening participation and considering engineering in a
global context (NAE, 2004).



Engineering is perceived as affording agentic values in that it can provide a career that brings
wealth and prestige (Cheryan, et al., 2015). Perceptions of prosocial and agentic goal affordance
of engineering are not mutually exclusive (i.e., students can believe the profession provides
both). However, prosocial goal affordance is highlighted within goal-congruity theory because it
is common to most students (Boucher, et al., 2017) and highly malleable (Brown, Thoman et al,
2015a; Brown, Smith, et al., 2015b).

Confounding the impact of misconceptions about the prosocial goal affordances of engineering is
the diminished personal valuation of prosocial traits over time. In 2014, sociologist Erin Cech
revealed a “culture of disengagement” in engineering (Cech, 2014). In this 5-year, longitudinal
study of over 300 engineering students at 4 universities nation-wide, students rated their
professional/ethical responsibility as engineers, their concern for understanding the consequences
of technology, their degree of social consciousness, and their concern for understanding how
people use machines. Ratings were collected twice during their college career and once 18
months following graduation. The results of Cech’s study revealed that engineers, both as
students and then when working in industry, showed a linear decline for concerns about public
welfare across the time points. This report highlighted that engineering students over time
showed diminished prosocial trait endorsement. Cech’s findings further motivate the study of
prosocial affordance beliefs about the engineering profession. If most students enter college with
high personal prosocial traits and are more motivated to pursue careers that afford prosocial
value, the formation of engineers is being hindered by compounding factors. The first factor is
diminishing prosocial trait endorsement over time and the second factor is the stereotype about
engineering being a profession that does not afford opportunities to fulfil prosocial goals.

In this study we seek to measure the prosocial beliefs and prosocial trait endorsements of
students in an electrical engineering program at Montana State University. We seek to determine
if diminished prosocial trait endorsement replicates within electrical engineering and collect new
data on the prosocial affordance beliefs that students have about the electrical engineering
profession.

Method

An online survey was designed and administered to students enrolled in a required freshman-
level (=79, Mage=19.97(SD=2.02)) EE course and a required senior-level (n=51,
Moage=23.18(SD=3.15)) EE course during the same academic year at MSU. In both classes, 60-
65% were majoring in electrical engineering and 20-25% were majoring in computer
engineering. In both classes, 85-86% were male and 14-15% were female. The majority of
students were white (no other races/ethnicities are able to be reported due to the low numbers
leading to potential identification of the participant). Instruments from other studies that had
been tested for reliability and validity were used to measure affordance beliefs about the EE
profession (both prosocial and agentic), prosocial trait endorsement, and specific measures on the
important of technical vs. professional skills in having a successful career in electrical
engineering. A five-point Likert scale was used on all questions, with the exception of the
instruments used to measure trait empathy, which used a 6-point Likert scale. The data was then
coded and analyzed for any statistical significance (p<0.05) and direction against the midpoint
using an independent T-Test and then any statistical significance between groups (freshman vs.
seniors) was determined using between group T-Tests. A cover story was used to avoid
experimenter/subject bias and the course instructor was unable to see the names of the
participants. Each student received a $10 amazon.com gift card for voluntarily participating in



the survey and their participation did not impact their course grade. Attention checks were
included throughout the survey and students not passing the checks were excluded from the
results.

Results

Figure 2 shows the averages of the variables of interest in this study. The EE Agency Affordance
Beliefs and Prosocial Affordance Beliefs represent variables measuring the student perceptions
(i.e., stereotypes) about the value affordance of the EE profession. The Ethical Responsibilities
and Empathic Concern represent variables measuring prosocial trait endorsement.
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Note 1: Error bars are +/- 1x Standard Error.

Note 2: * Indicates statistically significant difference between groups (p<0.05)

Note 3: All measures are on 5-point Lilkert scale except Empathic Concern, which is
on a 6-point scale.

Figure 2. Comparison of Affordance Beliefs and Prosocial Trait Endorsements across
Freshman and Senior EE Students.

EE Affordance Beliefs

Both freshman and seniors believed that the EE profession afforded agentic value significantly
above the neutral point. Additionally, there was no statistical difference in agentic affordance
beliefs between the freshmen and seniors.

Both freshmen and seniors also believed that the EE profession afforded prosocial value
significantly above the neutral point. However, there was a statistically significant decline in the
prosocial affordance beliefs of seniors compared to freshman. The mechanism of this decline is



unclear. It could be that the EE curriculum is reinforcing the stereotype that the profession does
not involve working with and helping others and benefitting society. It could also be that
students entering the program with high prosocial affordance beliefs about the EE profession
leave the degree before reaching their senior year. A longitudinal study is required to answer
these questions.

Prosocial Trait Endorsement

Both freshman and seniors believed ethical responsibility was important to working as an
electrical engineering. There was no statistical difference in ethical responsibility endorsement
between the freshmen and seniors.

Empathic concern, however, showed a significant difference between freshman and seniors.
Freshman were shown to believe empathy was an important trait to working as an electrical
engineer while seniors did not. Seniors’ concern for empathy was not only significantly below
freshman, but also significantly below the neutral point.

Instruments were also used to gain an understanding of how students viewed the importance of
technical skills versus engagement skills (often called professional skills) to having a
successfully career in EE. The following plot shows the results of the entire group of students
(N=130). There was no difference between freshman and seniors in these results, so the
averages are given for the entire group. All questions were given on a 5-point Likert scale.
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Figure 3. Student Perceiptions of the Relative Value of Technical vs. Engagement-Related Skills.

These results replicate Cech’s findings that engineering students perceive technical skills to be
more important to having a successful career, but specifically within electrical engineering.



Conclusion

The results in this study reveal a disturbing trend in the value system of electrical engineering
students. First, students are displaying both diminishing levels of prosocial affordance beliefs
while simultaneously exhibiting diminishing levels of prosocial trait endorsement. This is of great
concern to the formation of engineers because Goal-Congruity Theory states that people are more
likely to pursue careers that afford values that they personally endorse. It further states that all
students have been shown to want careers with prosocial value, thus these two variables are
working together to make electrical engineering a profession that is unappealing to the majority of
students. Second, the fact that seniors show low levels of prosocial value (both affordance beliefs
and trait endorsements) is concerning because these are the engineers about to enter the workforce.
As such, they are the ones making engineering decisions that impact society and also serving as
the role models for the profession. This means their low prosocial value may serve to reinforce
the beliefs that electrical engineering is a profession that does not allows people to work with and
help others, and benefit society. If we want to ensure that the engineering workforce of tomorrow
holds public welfare paramount and attracts a diverse population, steps need to be taken in higher
education to address this culture of pro-social disengagement.
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