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Trained to Disengage? A Longitudinal Study of Social Consciousness and
Public Engagement among Engineering Students

Abstract

Much has been made of the importance of training ethical, socially conscious engineers, but is
engineering education actually succeeding in this task? Does the professional socialization of
engineering students train them to take seriously their professional responsibility to public
welfare? This paper examines this vital question by systematically testing whether programs
successfully emphasize ethical, engaged engineering practice to their students, and whether such
programmatic emphasis actually cultivates in students a sense of social consciousness and a
belief in the importance of their professional engagement in public welfare. This paper utilizes
unique quantitative longitudinal panel data which follow cohorts of engineering students at four
diverse institutions (MIT, UMass, Smith and Olin) for four years. In order to determine if
professional socialization cultivates engaged and socially conscious engineers, I analyze (a)
whether engineering programs actually emphasize ethical engagement in issues of public
welfare, (b) whether students’ social consciousness and belief in the importance of public
engagement increase over the course of their college careers, and (¢) whether programmatic
emphasis is causally related to these changes. The results suggest there is much work to be done:
Not only do programs lack an emphasis on ethical engagement, this lack of emphasis is causally
related to a reduction in students’ social consciousness and their belief in the importance of
public engagement over the course of their college careers. The silver lining to this story is that
professional socialization does appear to be effective at changing students’ beliefs. If programs
are able to increase their emphasis on ethical engagement, this research suggests that engineering
programs have the capacity to produce more publically engaged, socially conscious engineers.

I. Introduction

Professional occupations like engineering have a special responsibility to the public they serve.!
Professions have a virtual monopoly on entire areas of social life, allowed to define and construct
particular areas of social reality.""***> Because of their unparalleled influence in the complex
technical systems pervading post-industrial society, engineering professionals are obligated to
engage in work that serves the public good and to engage with issues of public welfare when
such issues come into contact with their professional domain.* Professionals acknowledge the
societal obligations bestowed upon them by learning and following formal and informal codes of
ethical practice.® A responsibility for taking public welfare into account as they practice
engineering is central to the professional duties of the engineer: “Engineers hold paramount the
safety, health and welfare of the public in the performance of their professional duties...should
engineers' professional judgment be overruled under circumstances where the safety, health and
welfare of the public are endangered, the engineer shall inform their clients or employers of the
possible consequences and notify other proper authority of the situation.”’

Learning the ethical practices and behaviors of the engineering profession, and the weightiness
of the responsibilities therein, is a fundamental component of engineering education. This
training is integral to professional socialization, the process by which professional skills and
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identities are cultivated in neophytes. The importance of producing engineers who take their
professional responsibilities to the public seriously has resonated through engineering
publications and regulations in the last decade, exemplified in the increased emphasis in ASEE
on ethics and ethics education, the National Academy of Engineering’s Engineer of 2020
publications, and ABET’s EC2000 accreditation criteria. 8910 The development of students’
social consciousness and public responsibility is also a recent “core concern” of US Higher
Education more broadly."’

This paper asks, is this professional socialization working? Does engineering education instill in
engineering students the importance of their responsibilities to the public? More specifically, do
engineering students emerge from their experiences in engineering education more socially
conscious about the effects of their engineering work and more engaged with issues of public
welfare than when they entered? Using longitudinal panel surveys collected by an NSF-funded
project called “FuturePaths,” I follow cohorts of engineering students at four institutions (MIT,
the Franklin Olin College of Engineering, Smith College, and the University of Massachusetts—
Amherst) from the time they enter their engineering programs through their fourth year in their
programs. This paper uses these unique data to examine the changes in students’ social
consciousness and commitment to public engagement over their four years in undergraduate
engineering programs. These data provide a rich and robust study of students’ professional
socialization because they follow the same students over time, they have measures of how well
programs are doing at emphasizing public engagement and social consciousness, and they
include samples from four diverse engineering programs representing the variety of engineering
education in the United States.

This paper examines two specific measures of students’ commitment to issues of public welfare:
(1) the importance to them of engagement with public welfare issues as they practice engineering
(the importance of public engagement) and (2) whether they consider it personally important to
improve public welfare (social consciousness). 1 also consider the extent to which students’
engineering programs emphasize engagement in public welfare and ethics issues (programmatic
emphasis on ethical engagement). This measure is important because it allows me to determine
the extent to which any changes in students’ beliefs are attributable to their program’s emphases,
rather than the myriad other maturation and life-changing processes typically encountered by
undergraduate students.

After describing these three concepts and the professional socialization process, my analysis
proceeds as follows: first, I examine how respondents perceive their programs’ emphasis on
ethical engagement. Next, I determine how respondents’ public engagement views and social
consciousness change over the course of their undergraduate engineering education. Finally, I
analyze how programmatic emphasis is causally related to these changes in public engagement
views and social consciousness. If engineering programs are indeed cultivating a sense of
professional responsibility to public welfare in their students, then students’ public engagement
and social consciousness scores will increase over the course of their college careers, and the
programmatic emphasis measures will be casually related to these changes.

I find that students’ professional socialization process is indeed an effective driver of their views
on public engagement and their social consciousness, but not in the direction hoped for: students
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emerge from their engineering programs /ess interested in a career that is engaged with public
welfare issues and less socially conscious then when they entered. These changes are causally
related to the lack of emphasis on ethical engagement in students’ engineering programs. This
paper ends with a discussion of these important findings and their policy implications.

Professional Socialization

Professions have several characteristics that distinguish them from non-professional occupations:
professions are deeply institutionalized; have specialized training, credentialing and education
processes, organized associations and codes of ethics; and their expertise is legally sanctioned. °
Although engineering is often contrasted with more traditional professions such as law and
medicine, the structure, credentialing, and regulation of engineering is consistent with this
definition of a profession.

Because of the dearth of research on professional socialization in engineering, I rely on literature
that examines professional socialization in law, medicine and business. Although the processes
of professional socialization are different in engineering than in professions that have stand-alone
professional schools, undergraduate engineers certainly experience an intense professional
socialization process. Unlike most other professions, engineering students must emerge from
their four years of undergraduate education ready to be practicing representatives of their
profession. Therefore, undergraduate engineering must provide that professional socialization,
whether or not students plan to pursue advanced engineering degrees.

The existing professional socialization literature clearly demonstrates that becoming a
professional is more than the mastery of technical competence or expert knowledge." 1213 7o
the extent that professional socialization is a process of preparing the neophyte to go out into the
world to earn a living, it involves the cultivation of “practical skill” as well as the nurturing of a
“professional identity.” '*'* > Learning “practical skill” translates into hands-on understanding
of the challenges faced in working with uncertalinty.16

Professional socialization is the process by which students learn and adapt to a new culture that
involves comfort in working effectively with social uncertainty, and, in accordance with formal
and informal codes of ethics, recognition that one has a broader set of responsibilities to
society.'® " * Emersion in a professional culture involves learning and inculcating a “web of
values, norms, rules, beliefs, and taken-for-granted assumptions” which helps students to
develop the “habits of mind” of a committed professional.'® Through classes, internships,
research with faculty, summer jobs, assignments, involvement in student chapters of professional
organizations, hall talk and friendships, students are transformed into a “professional” as they
adapt values and norms, identify with particular symbols, and learn to project a confident,
capable image to the public." ' 2! This socialization process is so vital because it is
“crucial to both professional identity (marking oneself as an engineer with rights to speak
authoritatively in the profession) and competence (getting engineering work done).” !

The effects of professional socialization go beyond students’ perceptions of the engineering
profession and engineering work. It is deeply attitudinal in nature, and the culture, skill and
etiquette of a professional appear in the individual as personal traits. The longer they spend in
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the initiation process, the more firmly impressed upon students are the values of the profession.22’

** Engineering students, in short, “learn to be” engineers.'

Learning to be an ethical engineer, therefore, requires more than simple memorization of a code
of ethics. Engineering programs must provide students with tools for identifying and questioning
their role in society, practice thinking through challenging ethical situations, and most vitally,
impress upon them the importance of their responsibility to public welfare.

I examine three dimensions of this programmatic emphasis within professional socialization: the
importance to engineering programs of ethical and social issues, of broad education in the
humanities and the social sciences, and of the policy implications of engineering work. These
emphases together capture a sense of “ethical engagement” in public welfare issues. Programs
that emphasize ethical engagement take seriously the ethical and social issues embedded in
engineering practice, encourage a broad education outside of engineering to hone students’
cultural awareness and critical thinking skills, and push students to consider the policy
implications of their engineering work. I tap programmatic emphasis at the “receiving” end
(students’ perceptions of their programs) rather than the “sending” end (faculty and
administrators’ perceptions of how they educate students), because students are ultimately the
active consumers of the professional socialization process. Even if faculty and staff believe they
are succeeding at socializing students to understand their social responsibilities, students may not
be receiving that message.

Public Engagement and Social Consciousness

I examine two sets of outcome variables: the extent to which students’ perceptions of a
successful career value public engagement, and the extent to which students find improving
public welfare personally important (their social consciousness). Professional socialization
inculcates students in understandings of what makes up a successful career in engineering; pubic
engagement is one of many beliefs students may develop about what makes a successful
engineering career. By “engagement” I mean engineers’ role of valuing and thinking critically
about the social impacts of the technologies they and other members of their profession create,
with the assumption that they will fulfill the role of “whistleblower” if they believe the “health
and welfare of the public” is endalngered.3 ' The “importance of public engagement” measure
captures the extent to which students find their professional and ethical responsibilities important
and whether they believe it will be important in their future engineering career to understand the
social consequences of technology and how people use machines."

Professional socialization is a process that changes not only how students understand the
profession and their future career therein, it also alters the personal values and traits of these
students.** The “social consciousness” measure taps the personal importance to students of
improving society, helping others, participating in their communities and easing racial tensions.
If professional socialization is effective, students should emerge from their undergraduate
experiences more interested in public engagement and more socially conscious than when they
entered as freshman. The analysis below will not only be able to track these changes, but
determine if a programmatic emphasis on ethical engagement actually drives these changes.
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Undergraduate students face a formative time in their lives and these beliefs may change for
many reasons (e.g. roommates and friends, campus life, non-engineering classes) other than their
experiences with engineering. The data on programmatic emphases allows me to test how much
of those changes are attributable to programmatic emphasis, and not other factors.

II. Data and Methods

The sample consists of 245 students who entered engineering programs in 2003 at four
universities: Massachusetts Institute of Technology (MIT), the University of Massachusetts at
Amberst (Umass), the Franklin W. Olin College of Engineering (Olin) and Smith College
(Smith)". The sample is 43.2% women and 32.2% of the sample identify as a member of a
racial or ethnic minority. Of the 245 students, 36% attend MIT, 22% attend Smith, 22% attend
Olin, and 20% attend UMass. Students were surveyed via web surveys each year for four years.
Key attitudinal variables were repeated in multiple survey years. Though the proportion of the
sample enrolled in each type of institution (elite private college; large, public land-grant
institution; engineering-only college; and single-sex college) does not match the proportion of
engineering students nationwide enrolled in each type of institution, the diversity of institution
types in this sample allows for a broad examination of the effectiveness of professional
socialization across the spectrum of engineering education. Future research will examine the
differences in professional socialization among these institutions, as well as differences by
gender.

Independent Variable: Programmatic Emphasis on Ethical Engagement

The key independent variable, students’ perceptions of how strongly their programs emphasize
engagement with issues of public welfare, is a scale variable (alpha=.718) created by summing
the following three variables and dividing by three: “Importance to your program of ethical
and/or social issues” (1=very unimportant to 4=very important), “Importance to your program of
broad education in the humanities and social sciences” (1=very unimportant to 4=very
important), and “Importance to your program of policy implications for engineering” (1=very
unimportant to 4=very important). Though their coefficients are not shown in Tables 2 through
4, all models control for variation by school and by gender. Future research will explore these
group differences

Dependent Variables: Importance of Public Engagement and Social Consciousness

The models below examine students’ commitment to public welfare through two sets of
measures: whether students consider engagement an important part of a successful career
(importance of public engagement) and whether respondents consider improving public welfare
personally important (social consciousness). 1 examine the changes in students’ responses to
these measures between year 1 and either year 3 or 4, depending on the measure. I am also
interested in the extent to which the programmatic emphasis measures are causally related to
these changes over time.

The importance of public engagement measures ask respondents the “importance to a successful
career”’ of the following characteristics: “Professional and ethical responsibilities” (1=very
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unimportant to 5=very important), “Understanding the consequences of technology” (1=very
unimportant to S=very important), and “Understanding how people use machines” (1=very
unimportant to 5=very important). I also created a scale variable for the importance of public
engagement (alpha=.650) by summing these measures together and dividing by three. Public
engagement questions were asked in year 1 and year 3. As explained below, I use both year 3
values of these variables and the delta (change) scores for each respondent by subtracting the
year 1 value from the year 3 value.

The social consciousness measures ask respondents the “Personal importance to you” of:
“Improving society” (1=very unimportant to 4=very important), “Being active in my
community” (1=very unimportant to 4=very important), “Helping promote racial understanding”
(1=very unimportant to 4=very important), and “Helping others who are in need” (1=very
unimportant to 4=very important). I also created a scale variable for social consciousness
(alpha=.801) by summing those measures together and dividing by four. Social consciousness
measures were asked in year 1 and year 4, so I utilize both year 4 social consciousness measures
and social consciousness delta scores (subtracting year 1 from year 4).

Analytic Strategy

I look for the existence of a programmatic emphasis on ethical engagement and the effects of that
emphasis on students’ beliefs by using standard bivariate statistics and Ordinary Least Squares
(OLS) Regressions. In order to claim that professional socialization in engineering education
successfully cultivates in students the importance of public engagement and a sense of social
consciousness, I would need to find three trends: (1) students must perceive that their programs
emphasize ethical engagement, (2) students’ public engagement and social consciousness scores
must increase over time, and (3) programmatic emphasis must be causally related to these
increases.

After presenting a series of bivariate statistics, I ran two sets of OLS regressions: one where
programmatic emphasis (as an independent variable) predicts students’ career engagement and
social consciousness in year 3 or 4, and another set where programmatic emphasis predicts the

changes in students’ public engagement views and social consciousness between year 1 and year
3or4.

Because the change in students’ perceptions of their program’s emphasis on engagement may
also affect students’ career engagement and social consciousness values, I ran additional OLS
models with the programmatic emphasis delta score (year 3 — year 1) as the key independent
variable.

III1. Results

Table 1 presents the descriptive statistics for the programmatic emphasis, importance of public
engagement, and social consciousness variables in year 1 and year 3 or 4, and their delta scores.
The program emphasis variables illustrate that, in general, students do not perceive that their
programs emphasize ethical engagement. Most of the means on the first three program emphasis
variables (ethical/social issues, broad education, and policy implications) sit just below a value
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Table 1: Mean Values on Key Independent and Dependent Variables,
by Year and Delta Score

Program Emphasis Variables
Importance to your program of....

(I=very unimportant to 4=very important) Y1 Y3 Delta
Ethical and/or Social Issues 281 2.95 14
Broad Education in Humanities and Soc Sciences 3.08 298 -10
Policy Implications for Engineering 291 268 -37
Ethical Engagement Scale' 294 282 -11
Technical and Theoretical Emphases:
Foundations in Math and Science 3.73  3.76 .03
Basic Research 329 327 -.02
Inventions and Industrial applications 324 324 .00
Innovation 346 342 -.04
Scientific Advancement and knowledge 345 342 -03

Importance of Public Engagement Variables
Importance to a Successful Career...

(I=very unimportant to S5=very important) Y1 Y3 Delta
Professional and Ethical Responsibilities 431 419 -12
Understanding the Consequences of Technology 439 394 -45
Understanding How People Use Machines 428 355 -73
Importance of Public Engagement Scale” 435 389 -46

Social Consciousness Variables
Personal Importance of...

(1=very unimportant to 5=very important) Y1 Y4 Delta
Improving Society 332 324 -08
Being Active in My Community 2.87 268 -19
Helping Promote Racial Understanding 259 220 -39
Helping Others Who Are in Need 311 289 -22
Social Consciousness Scale’ 290 272 -18

' The “Ethical Engagement Scale” is made up of the three ethical engagement programmatic emphases
variables, summed and divided by 3 (alpha=.718)

? The “Importance of Public Engagement Scale” is made up of the three public engagement variables,
summed and divided by 3 (alpha=.650)

? The “Social Consciousness Scale” is made up of the four social consciousness variables, summed and
divided by 4 (alpha=.801)

of three, “somewhat important.” This is in contrast to program emphases on more technical or
theoretical aspects of engineering included in Table 1 for purposes of comparison. Students
perceive that their programs emphasize scientific advancement, invention and industrial
applications, innovation, and basic research to a greater extent than ethical engagement. Figure 1
illustrates the difference in emphasis between ethical engagement factors and the theoretical or
technical factors. This discrepancy is not surprising from the perspective of traditional
conceptions of engineering practice, as engineers’ time is taken up far more with concerns of
innovation and research than policy implications, but it is counter to new movements in
engineering education—particularly at new programs such as Olin and Smith—which attempt to
explicitly emphasize ethical engagement. > > Also, students’ perceptions of their program’s
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emphasis on ethical engagement fluctuates between year 1 and year 3 more than the measures of
emphasis on science and innovation-related issues. In Figure 1, all but one of the ethical
engagement measures are lower in year 3 than in year 1, compared to the theoretical and
technical emphases, which remain nearly stable over time.

These results indicate that the schools in my sample do not have a programmatic emphasis on
ethical engagement (as the mean values sit between “somewhat unimportant” and “somewhat
important”) and seem to de-emphasize ethical engagement relative to theoretical and technical
issues (which all sit between “somewhat important” and “very important”).

Figure 1: Programmatic Emphasis on Ethical Engagement, Compared to Emphasis on
Technical and Theoretical Issues
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Figure 2 illustrates that respondents’ understanding of the importance of public engagement in a
successful career changes substantially between year 1 and year 3. Over the course of their first
years in the engineering profession, their perception of the importance in a successful career of
professional and ethical responsibilities, understanding how people use machines, and
understanding the consequences of technology all decrease. The career engagement scale, a
variable combining these three measures, decreases by nearly half a point.

Table 1 shows that respondents are less personally interested in improving society, being active
in their community, promoting racial understanding, and helping those in need at the end of their
college experiences than when they entered (see Figure 3). These students emerge from what is

supposed to be an experience of “enlightenment” less socially conscious than when they arrived.
26,27

The question, then, is: does the lack of emphasis on ethical engagement in respondents’
engineering programs cause these decreases in public engagement and social consciousness?
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The next sets of analysis examine the significance of the relationship between programmatic
emphasis and engagement and social consciousness variables—in other words, the extent to
which programmatic emphasis causes these changes, and not other factors. I run OLS regression
models using programmatic emphasis on ethical engagement (the “Ethical Engagement Scale”)
as an independent variable predicting both the strength of public engagement and social
consciousness in year 3 or 4 and the direction of change of these measures.

Figure 2: Importance of Public Engagement, Year 1 and
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Figure 3: Social Consciousness, Year 1 and 4
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Table 2 presents results from a series of OLS regression models ran with the ethical engagement
scale as an independent variable and the public engagement and social consciousness measures
as dependent variables. (For example, the fourth model predicts “Personal Importance:
Improving Society” using the ethical engagement scale and controls as dependent variables.)
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The first column provides the value and significance of the ethical engagement coefficient in the
model, and the final column gives the adjusted r-squared and significance of the model itself.

Table 2: Programmatic Emphasis on Ethical Engagement (IV) Predicting Public
Engagement and Social Consciousness Values (DVs) in Year 3/Year 4

Beta and Sig. of Adjusted R2
OLS Models Run with Program Emphasis: Ethical Ethical Engagement and model
Engagement (and controls)' for the following DVs: in Model significance
Models for Y3/Y4 measures of Public Engagement
and Social Consciousness (DV’s)
Successful Career: Professional/Ethical Responsibilities 167+ 1067 %%
Successful Career: Understanding the Consequences of Tech 213* 094+
Successful Career: Understanding How People Use Machines 156 .035+
Personal Importance: Improving Society A15%%* d16%%*
Personal Importance: Being Active in Community 362%%% 107%*
Personal Importance: Helping to Promote Racial Understanding ~ .382%%*%* 129
Personal Importance: Helping Others in Need 303 %% 001
Models for Y3/Y4 Scale Measures of Public Engagement
and Social Consciousness (DV’s)
Public Engagement Scale 249%% 148 %*
Social Consciousness Scale 464%x* A 75%*

" Dichotomous indicators for female, Olin, Smith, and UMass were included in each model as controls.
Note: * p<.05 **p<.01 ***p<.001

Table 2 confirms that a programmatic emphasis on ethical engagement is a significant predictor
of both public engagement views and social consciousness. The ethical engagement emphasis of
students’ programs in year 1 significantly and positively predicts how important students
consider understanding the consequences of technology in year 3, and how personally important
they consider improving society, being active in their community, promoting racial
understanding, and helping others in need in year 4. The ethical engagement emphasis of their
program also significantly predicts both the scale measures for public engagement (in year 3) and
social consciousness (in year 4).

These findings illustrate that students are being affected by the professional socialization
processes of their engineering programs. Table 2 shows that the relationships between program
emphasis and both social consciousness and public engagement is positive, meaning that if
programmatic emphasis on ethical engagement in year 1 is low, social consciousness and public
engagement scores will be low in year 3. If students perceive a lack of emphasis on ethical
engagement in year 1, they are less interested in public engagement and show less social
consciousness in later years. Of course, if the programmatic emphasis scores were high, this
suggests that students’ later social consciousness and public engagement scores would be higher
as well.

A powerful effect of programmatic emphasis might be expected on students’ perceptions of a
successful career, but the extent to which program emphasis on ethical engagement predicts their
personal values is surprising. Students are learning the characteristics that are defined as
necessary in order for one to be a successful engineer, but even more than that, they are
becoming engineers in what they value and believe.

10
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Though Table 2 presents clear relationships between the ethical engagement emphasis of
engineering programs and the value of respondents’ public engagement views and social
consciousness in year 3 or 4, we need to understand how the programmatic emphasis is causally
related to the change in these measures.

Table 3 uses the ethical engagement scale to predict the changes in each of the public
engagement and social consciousness measures. The ethical engagement coefficient is positive
and significant if the program emphasis has a direct effect on the changes in these values. Since
the mean delta scores are negative in Table 1, positive ethical engagement coefficients in Table 3
indicate that the engineering programs’ lack of emphasis on ethical engagement has a direct
effect on lowering respondents’ public engagement values and social consciousness over time.

Changes in both the social consciousness and public engagement scale variables are significantly
predicted by the ethical engagement emphasis of the program. Students’ decreasing beliefs in
the importance of understanding the consequences of technology are causally related to their
program’s lack of emphasis on ethical engagement, as is the decrease in the importance to them
of improving society, being active in their community, and promoting racial understanding. In
short, students’ professional socialization experiences, and the lack of emphasis on ethical
engagement, directly dampen students’ social consciousness and their interest in a socially
engaged career.

Table 3: Programmatic Emphasis on Ethical Engagement (IV) Predicting the Changes in
Public Engagement and Social Consciousness Values (DVs)

Beta and Sig. of Adjusted R2
OLS Models Run with Program Emphaszs Ethlcal Ethlcal Engagement and model

DVs DELTA measures of Publlc Engagement
and Social Consciousness (Y3 - Y1) or (Y4- Y1)

Successful Career: A Professional/Ethical Responsibilities -.146 .000
Successful Career: A Understanding the Consequences of Tech 229% .004
Successful Career: A Understanding How People Use Machines -.019 .000
Personal Importance: A Improving Society 244%% .035*
Personal Importance: A Being Active in Community .188* .017
Personal Importance: A Helping to Promote Racial Understanding  .193* .003
Personal Importance: A Helping Others in Need 165 .025+

DVs: DELTA Scale Measures of Public Engagement

and Social Consciousness

A Public Engagement Scale (Y3 - Y1) 176* .044*

A Social Consciousness Scale (Y4 — Y1) 221%* .056%*
"Dichotomous indicators for female, Olin, Smith, and UMass were included in each model as controls.
Note: * p<.05 **p<.01 ***p<.001

Not all students meet this effect without resistance, however. Table 4 presents the effects of the
changes in students’ perceptions of their programs’ emphasis on ethical engagement (the ethical
engagement delta scores) on their public engagement and social consciousness measures. A
change in respondents’ perceptions of their program’s emphasis on ethical engagement is

11
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negatively related to the importance to them of improving society, of promoting racial
understanding, and of helping those in need. If students recognize their program’s lack of
emphasis on ethical engagement over time, they are likely to have higher-than-average social
consciousness scores. This highlights students’ potential resistance to the programmatic
emphases in which they are being socialized. This resistance may allow them to maintain the
high levels of social consciousness they had when they entered college. However, it may also
translate into their attrition from the engineering profession altogether once their training is
complete.

Table 4: Changes in Programmatic Emphasis on Ethical Engagement (IV) Predicting
Public Engagement and Social Consciousness Values (DVs) in Year 3/Year 4
Beta and Sig. of A Adjusted R2
OLS Models Run with A Program Emphasis: Ethical Ethical Engagement and model
Engagement (and controls)' for the following DVs: in Model sig.

DVs: Y3/Y4 measures of Public Engagement
and Social Consciousness

Successful Career: Professional/Ethical Responsibilities 154 .108**
Successful Career: Understanding the Consequences of Tech -.034 .069*
Successful Career: Understanding How People Use Machines .042 .016
Personal Importance: Improving Society -.328%* 00475
Personal Importance: Being Active in Community -.176 d16%*
Personal Importance: Helping to Promote Racial Understanding =~ -.241%* 27
Personal Importance: Helping Others in Need -.300* 140%#%*

DVs: Y3/Y4 Scale Measures of Public Engagement

and Social Consciousness

Public Engagement Scale .076 123

Social Consciousness Scale -.298* 144%%*
" Dichotomous indicators for female, Olin, Smith, and UMass were included in each model as controls.
Note: * p<.05 **p<.01 ***¥p<.001

IV. Conclusion

The purpose of this project was to examine whether and to what extent engineering students’
professional socialization increases their social consciousness and their interest in a career which
engages with concerns of public welfare. In an era when the work of engineers spans great,
complex technological systems that reach into nearly every corner of modern life, the
engineering students in this sample emerge from their engineering programs less interested in
their ethical responsibilities, in understanding the effects of those systems on society, and in
understanding the challenges people face when interacting with these systems.

The results of this study are troubling, given the broad importance afforded to the teaching of
ethical engineering practice in the last decades. I find that, among a diverse collection of
institutions, programs lack an emphasis on ethical engagement, relative to technical and
theoretical issues, and this lack of emphasis is directly related to students’ decreasing social
consciousness and decreasing belief in the importance of public engagement in a successful
career.

12
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Engineering education is a time when neophytes are most idealistic about the possibilities of
their work as professionals and most receptive to the codes of professional ethics that are
supposed to influence their work." If they are already disengaged from these interests at this
point of supposed idealism, it is likely they will not regain interest in engagement as they
encounter the complex realities of day-to-day engineering work.

This lack of public engagement and social consciousness may be endemic in US engineering
practice in general. Unlike French engineers, who are deeply entrenched in French bureaucratic
life, and German engineers, who participate avidly in public debates about the long-terms
societal impact of the technologies they create,” the role of American engineering can fade into
economic relations and is often absent in non-technical social debates. 2% *° Engineers—a
population which understands the technical underpinnings of these systems in a deep way—often
disengage from considerations of the social impacts of these technologies and from public
debates and policy formation about the role of technological systems in society. The profession
has often been criticized for been particularly disinterested in social issues. 31.32.33.34

There is a silver lining to the results documented here, however. I find that professional
socialization is highly effective in influencing both what students consider important in a
successful career and the things they find personally important. The ways that engineering
programs (and the intuitional and regulatory forces in which these programs are embedded)
construct notions of valuable and successful engineering practice and define the characteristics of
competent engineers strongly influences how students enrolled in these programs understand
their future careers. At the very least, these results illustrate that professional socialization
processes work in engineering similar to the ways they have been documented to work in other
professions. More importantly, however, this suggests that if engineering programs can
overcome the overwhelming institutional, cultural, and regulatory forces that drive isomorphism
within engineering education programs, it appears that engineering programs could produce a
new brand of engineer, one that thinks critically about the social impacts of the technological
systems on which she or he works.

Endnotes

" This material is based upon research supported by a grant from the UC Labor and Employment Research Fund
(reference # 07-T-LERF-06-0086). Data on which this work relies were collected for a project funded by the
National Science Foundation (grant # 0503351). Any opinions, findings, and conclusions, or any recommendations
expressed in this material are those of the author and do not necessarily reflect the opinions of the UC Labor and
Employment Research Fund or the National Science Foundation. I thank Heidi Sherick for her valuable feedback
on previous drafts.

"1 am not advocating here for the return of 1920s-era technocracy or social engineering. engagement” |
mean only the obligations engineers have adhere to their current responsibilities to the safety, health, and welfare of
the public, not an expansion of those obligations to non-engineering sectors of society.

" This study is part of a larger project called “FuturePaths: Developing Diverse Leadership for Engineering,” funded
by the National Science Foundation. The present analysis draws from the four years of survey data (2003-2007).
All students from the 2003 incoming cohort at each school were invited to participate, but this paper only examines
those who started and remained in engineering.
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