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Early Career Engineers’ Views of Ethics and Social Responsibility:  
Project Overview 

 
Introduction 
 
Despite recommendations from leading stakeholders for increased attention to ethics in 
engineering education [1, 2], a growing body of anecdotal and empirical evidence suggests a 
continuing lack of serious attention to ethics, social responsibility, and related topics in most 
engineering degree programs [3-5]. To address this, organizations like the National Academy of 
Engineering have taken steps to identify best practices and exemplary programs as “a resource 
for those who seek to improve the ethical development of engineers at their own institutions” [6]. 
Recent research in engineering ethics has also aimed to measure diverse aspects of ethics and 
social responsibility, including students’ views of these concepts, what influences their 
perspectives, and the impacts of specific interventions (see, for example, [7-9]). While such 
efforts are encouraging, there remains limited empirical evidence about how engineering 
students develop ethical and professional responsibilities [5], as well as how their perceptions of 
such responsibilities persist or change as they enter their professional careers.  
 
The school-to-work transition is a period of particular interest given that ethics is consistently 
perceived as an important competency for practicing engineers by many stakeholders [10], 
including early career engineers themselves [11]. Further, research indicates that many recent 
graduates do not feel prepared to handle the complexities faced in a professional setting [11-13]. 
There is also evidence of differences in how ethics and related concepts are conceptualized and 
prioritized in different engineering fields, both in higher education and industry settings.  
 
Despite being an important need, there is limited prior work on how different professional 
contexts influence how early career engineers view and experience ethics and related concerns. 
Further, very few empirical studies have explored how engineers’ views of ethics and social 
responsibility change (or remain constant) as they transition from undergraduate education to 
early career professional practice. The study described in this paper is funded through a grant 
from the National Science Foundation’s Ethical and Responsible Research (ER2) Program and 
strives to fill these gaps through the following three research objectives: 
 

O1) Characterize patterns of ethical development as engineering students transition from 
their undergraduate studies to the beginning of their professional careers and/or graduate 
studies, 
O2) Investigate how prior and current experiences impact early career professionals’ 
understandings of ethics and social responsibility, and 
O3) Identify how professional contexts (including the culture of a specific company or 
institution, discipline, and/or industry sector) influence early career professionals’ views of 
ethics and social responsibility.  
 

In addition to expanding our current knowledge bases in engineering education, engineering 
practice, ethics, and social responsibility, findings from this study are intended to help university 
faculty, staff, and administrators develop and scale more effective interventions with long-term, 
persistent impacts that cultivate a more socially and ethically responsible corps of future 



 

 

engineering leaders and change agents. We expect our findings will also be of use to engineering 
industry and graduate schools, namely by providing empirical evidence of how the cultural 
contexts of these institutions impact early career professionals’ views of ethics and social 
responsibility. 
 
Summary of Prior Project 
 
The project described in this paper builds on a prior NSF Cultivating Cultures for Ethical STEM 
(CCE STEM) study in which we collected survey and interview data over four years (2015-
2019) to explore how undergraduate engineering students’ views of ethics and social 
responsibility changed during their time as undergraduate students, including understanding 
variations between institutions and the potential impacts associated with experiences such as 
service-learning and formal ethics instruction [14,15]. This project generated a large data set of 
repeat survey responses (n=279 across three different times) and interviews (n=33 across two 
different times).  
 
Quantitative analysis from this data has resulted in findings about students’ perceptions of the 
ethical climates at their universities and measures of their engineering ethics knowledge and 
situational judgment [9, 16], their commitments to public welfare and responsibilities [17], and 
the impacts (or lack of impacts) of specific experiences on students’ views [18]. Results from the 
qualitative analysis showed the connections that first-year students made between their views of 
ethics, generally, and of engineering ethics [19] and identified what students learned from 
various ethical situations and experiences [20-22]. 
 
These quantitative and qualitative findings together beg the question of how perceptions of ethics 
and social responsibility change in the school-to-work transition. We now have a large and 
robust longitudinal data set that we can build upon to better understand the transition from 
undergraduate education to full-time professional work and/or graduate studies. The work of this 
project will expand this data set both by continuing to follow the participants from the prior 
study and by growing the pool of participants to strategically capture a wider variety of 
professional pathways and experiences. This new study will be timed to capture the perspectives 
of engineers early in their careers (1-3 years after graduation), contributing to the literature on 
the formation of young engineering professionals as they potentially renegotiate their 
understandings of ethics and social responsibility in new workplace and/or school settings. 
 
This new project also complements another current CCE STEM funded project [23]. This other 
existing project uses a phenomenographic approach to investigate the qualitatively different 
ways engineers experience ethical issues in their engineering practice in the health products 
industry, and Critical Incident Technique (CIT) to identify patterns of individual and 
environmental factors that contribute to or limit an engineer’s experience of ethical engineering 
practice.  
 
Study Design and Project Plan 
 
This project builds on our prior work and addresses gaps in the literature by investigating two 
key research questions:  



 

 

1) How do perceptions of ethics and social responsibility change in the transition from 
undergraduate engineering degree programs to the workplace (or graduate studies)? 

a. How do prior experiences and learning (e.g., during pursuit of an undergraduate 
engineering degree) influence or shape perceptions of ethics and social 
responsibility among early career professionals? 

b. How do current professional experiences and learning (e.g., in graduate degree 
programs and/or in corporate work settings) influence or shape perceptions of 
ethics and social responsibility among early career professionals? 

2) How do perceptions of ethics and social responsibility vary depending on a given 
individual’s engineering discipline/background and current professional setting? 

To address these questions, we propose a longitudinal, multiphase mixed-method study design 
[24] to collect quantitative and qualitative data from early career engineers and graduate 
students, as presented in Figure 1. A mixed-methods approach is “premised on the idea that the 
use of quantitative and qualitative approaches in combination provides a better understanding of 
research problems than either approach alone” [25, p. 18], and uses multiple complementary 
sources of evidence and their respective contrasting research paradigms. Both phases of research 
for this study will follow an explanatory sequential design, where analysis of quantitative 
(survey) results informs qualitative (interview) data collection and analysis [26] to more deeply 
understand the phenomena of interest. Our approach is also interactive in that emerging insights 
from each phase of data collection may lead to adjustments in subsequent efforts, assuming that 
such changes are not overly disruptive to the overall study design [27]. For example, new survey 
or interview questions may be added as the study progresses, but only if such changes will likely 
not bias or skew how participants respond to other questions. 
 
Participants and Recruitment – Phase 1 (Longitudinal Sample)  
 
During the first major phase of the study we will seek to collect data from previous participants 
in our aforementioned CCE STEM research project. All participants in the prior research study 
were students enrolled at one of the following institutions: Arizona State University, Brigham 
Young University, the Colorado School of Mines, and Purdue University. We will invite all 279 
past participants to complete a repeat (fourth) survey using the measures described below. We 
will additionally invite all 33 prior interviewees to complete a third interview, using a semi-
structured interview protocol as described below. To achieve our sampling targets, we will 
collect detailed demographic information to characterize this group and make plans for Phase 2. 
 
Participants and Recruitment – Phase 2 (Professional Sample) 
 
To further enhance our ability to address the research questions for this study, we will carry out a 
second phase of data collection with a separate group of study participants. With the goal of 
collecting data from respondents who have somewhat similar backgrounds and levels of 
experience as compared to the Phase 1 group, we will recruit early career professionals with: 1) a 
BS degree in engineering (any field, any university), and b) 1-3 years of full-time professional 
work experience and/or graduate studies. Our estimated target is 200 responses using the same 
survey as Phase 1. To ensure a representative sample and allow comparison of responses among 
select demographic groups, special efforts will be made to recruit a survey respondent pool that 



 

 

is at least as diverse (i.e., in terms of gender and ethnic/racial identity) as the overall 
demographic composition of the U.S. engineering profession [28, Ch. 3]. Purposeful sampling 
will then be used to recruit approximately 20 interviewees from this same pool of survey 
respondents based on those indicating a willingness to participate in an interview. 
 

 
Figure 1. Overview Project Scope and Data Collection Plan 
 
Data Sources 
 
The two sources of data for this project will be surveys and follow-up interviews. Each will be 
carried out during both of the phases of the study referenced above. Below, we describe these 
two data sources in greater detail. 
 
Survey Measures 
 
Survey data collection will include eight measures carried over from our previous study [16] and 
one new measure (the Moral Foundations Questionnaire, or MFQ). These instruments were 
selected for our research because they reflect a wide variety of complementary constructs and 
measurement domains and include both general and engineering-specific measures. We added 
the MFQ to our plan for this study to acknowledge an increasingly “pluralist” view of moral 
decision-making which involves not only the application of knowledge and reason, but also 
factors such as moral value commitments [29]. The MFQ is an established 30-item survey that 
evaluates individual perceptions of morality across five dimensions: harm/care, 
fairness/reciprocity, ingroup/loyalty, authority/respect, and purity/sanctity [30]. Fifteen of the 
survey items are evaluated based on relevance, while another fifteen statements related to moral 
judgment are presented as Likert-scale agreement items. 
 
In addition, we will collect extensive background information from all respondents, including 
demographic questions for gender identity, race/ethnicity, citizenship, age, prior academic 
degrees, professional licensure status, etc. Detailed information will also be collected to 
characterize each respondent’s current professional title/role, affiliated organization, work sector, 
etc. As in our previous research [14], participants will be asked about their religious affiliation 



 

 

and the perceived importance of religion in their lives. Finally, we will ask about recent and 
planned future involvement in various activities that may reflect commitments to ethics and 
social responsibility, e.g., volunteering, mission trips, participating in Engineers Without Borders 
(EWB) or similar organizations, other professional society activity, etc. 
 
Interview Plan 
 
A semi-structured interview protocol will be used to collect qualitative data from study 
participants. The protocol will be similar to that used during prior interviews, making it easier to 
reuse prior analytic tools (e.g., codebook) and compare results across the longitudinal data set. 
More specifically, we will ask participants questions related to: 1) their personal and professional 
background, 2) experiences with ethics and social responsibility, 3) general definitions of ethics 
and engineering ethics, including social responsibility and other macro-ethical considerations, 4) 
experiences (past, present, and future) that may have shaped their ethical perspectives and sense 
of social responsibility, 5) perceptions of ethical climate in their current organization, and 6) 
select survey items identified as promising for further probing. The second section of our 
interview aims to more specifically explore the qualitatively different ways in which participants 
experience ethics. To elicit such perspectives, the initial prompt for this part of the interview is: 
“Can you describe an experience you have had with an ethical situation as an individual and/or 
practicing professional?” In turn, a series of questions will be used to elicit more discussion of 
the participant’s experience of a given situation. This portion of the interviews will be analyzed 
using the phenomenographic approach outlined below. 
 
Data Analysis Plan  
 
Quantitative  
 
During Phase One, we will first match new survey data with each participant’s responses to the 
Year 1 (2015) and Year 4 (2019) surveys, for a total of three complete sets of measures for each 
respondent. Some students will have responded to all three original surveys (2015, 2017 and 
2019), with the new survey serving as a fourth repeat measure. This longitudinal data set will 
allow us to analyze intra-individual changes over time. Analyses will include repeated-measures 
ANOVA, split-plot ANOVA, and relevant non-parametric statistical techniques depending on 
the types of data and sample sizes [31]. Additional analyses may include multiple regression and 
structural equation/multilevel modeling [32-34]. These analyses will allow us to see change in 
various measures over time (or possibly a lack thereof), including in relation to other variables 
such as demographic characteristics, involvement in certain kinds of activities, etc. 
 
For Phase Two, as new data is gathered on the same scales from new participants, it will be 
pooled with the survey responses collected during Phase One. This combined cross-sectional 
dataset will allow comparison between different groups (specifically, demographic groups and 
participants' employment sectors/contexts). These groups' scores on the scales will be compared 
using one-way ANOVA and possibly multiple regression. Where sample size is too small for 
those techniques, non-parametric statistical analyses will be used to compare groups [31]. 
 



 

 

Qualitative 
 
Our approach to analyzing interview data aims to provide explanatory depth and “thick 
description” [35] for patterns and trends observed in the quantitative data sets, and allow 
identification of novel trends and phenomena of interest not readily evident or detectable in other 
data from this project. Consistent with our prior research efforts as well as the goals of this new 
study, we will use two distinct approaches to analysis. First, thematic analysis [36] will be used 
to code prominent themes in the data following best practices across the six analysis steps 
recommended by Braun & Clarke [37]: getting familiar with the data, generating initial codes, 
searching for themes, reviewing themes, defining and naming themes, and reporting results. 
Given the study questions and interview protocol, likely themes for this analysis include 
definitions of social and/or ethical responsibility, types of ethical situations often encountered by 
professionals, types of learning experiences viewed as most relevant or impactful, changes in 
perceptions of social and/or ethical responsibility, observations about institutional/organizational 
culture, etc. This analysis approach is proposed because it allows identification of themes both 
inductively and deductively [38], while enabling systematic study of similarities and differences 
in the data, including social and psychological interpretations [37].  
 
Second, as noted above we will also perform further analysis of the interview data using a 
phenomenographic approach to identify different ways of experiencing ethics and social 
responsibility among early career professionals. Phenomenography is a qualitative approach in 
which the “way of experiencing something … and the object of the research is the variation in 
ways of experiencing phenomena” [39]. Phenomenographic analysis considers each transcript 
holistically, and is highly iterative and comparative [39-41]. This method has a strong and 
growing record of use in engineering education, such as research by Zoltowski and colleagues on 
how students experience human centered design [42]. 
 
Integration 
 
One of the most challenging but also most powerful aspects of mixed-methods research involves 
integration of study findings across the quantitative and qualitative data sets [27]. For this study, 
integration is reflected across multiple levels, including our choice of a multistage explanatory 
sequential study design and openness to connecting results and adjusting data collection plans as 
the research unfolds. For instance, interviewees may be recruited at either stage of data collection 
based in part on survey results, such as by seeking out individuals who are outliers on particular 
measures or are from groups that have distinctive response patterns across measures. Integration 
will also occur during the interpretation and reporting phases of the project, such as through 
research papers that discuss and interrelate results from both the quantitative and qualitative data 
analysis. 
 
  



 

 

Summary 
 
This new research project builds upon an existing longitudinal data set from a prior NSF-funded 
study which followed engineering students through the four years of their undergraduate studies 
using both quantitative and qualitative research methods. We will continue to follow these 
participants as they transition into the workplace or graduate studies. Our findings will extend 
engineering education researchers’ understandings of how early career professionals’ views of 
ethics and social responsibility are shaped by their experiences as undergraduates and by the 
transition from undergraduate engineering education to professional practice. Our project will 
also expand beyond the longitudinal work to explore the influences of professional contexts and 
institutional cultures on early career professionals’ understandings of ethics and social 
responsibility.  
 
This work is expected to make numerous intellectual contributions to the existing literature by 
documenting how young professionals in engineering and related fields view and enact 
engineering ethics and social responsibility and how these views are influenced by 
organizational/institutional cultures. We anticipate that our findings will also benefit engineering 
stakeholders in both academia and industry, namely by generating new insights about what types 
of learning environments and experiences have the biggest impacts on how engineering students 
and professionals perceive and practice ethics, social responsibility, and related concerns. 
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