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Abstract 

The transition from academic training to professional practice often exposes engineers to real-

world ethical dilemmas and equity concerns that may not have been fully addressed during their 

formal education. As engineering education evolves to address not only technical competencies 

but also the broader social responsibilities of engineers, the knowledge of how early-career 

engineers grapple with these issues in real-world settings becomes increasingly important. The 

primary purpose of this NSF-funded project is to gain insight into the professional experiences of 

early-career engineers regarding ethics and equity. This poster will share findings from a national 

survey. The survey will focus on early-career engineers with five years or less of experience in 

the field to obtain approximately 250 completed responses. To recruit participants from various 

engineering disciplines, we will utilize various approaches, including outreach through social 

media platforms like LinkedIn, as well as engagement with professional organizations specific to 

different engineering fields. Using a quantitative research approach to examine the data collected 

from these surveys, we will employ both inferential and descriptive statistical methods.  

This study reports how early-career engineers perceive and apply their academic preparation, on-

the-job learning, and available resources related to equity and ethics in their professional work, 

as well as how their social identities and experiences shape these perceptions and motivations. 

The findings will inform a subsequent round of interviews to further illuminate the early career 

experiences of engineers and help develop learning tools to help better prepare students and 

recently hired engineers for the transition to practice. 
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Introduction  

Engineers are entrusted with a fundamental responsibility to uphold honesty, integrity, and social 

accountability, protecting both human life and the environment from harm [1, 2, 3].  As such, the 

ethical obligations of engineers encompass a commitment to maintaining public welfare and 

societal trust, often requiring them to navigate competing interests and challenging situations in 

the workplace [2]. 

Transitioning from academic training to professional practice is a crucial period in the 

development of early-career engineers, during which they apply their theoretical knowledge in 

real-world scenarios and gain the practical experience needed to refine their professional skills 

[4]. This phase is significantly influenced by both educational and organizational environments, 

which shape engineers' awareness of public welfare and enhance their responsiveness to ethical 

issues [5]. Engineers work within a variety of organizations and across different levels, making 

them an ideal example for examining ethical behavior and the influence of organizations in either 

fostering or impeding ethical practices [6]. 



Hess and colleagues' [7] review of literature underscores the need to integrate ethics, diversity, 

equity, and inclusion (DEI) into engineering education and practice to create a more inclusive 

and equitable professional culture. This approach has the potential to contribute to a socially just 

world, with an engineering community that meets the diverse needs and values of its members. 

Yet, despite these potential benefits, the engineering workforce continues to reflect inequalities, 

including gender imbalances and career disadvantages for underrepresented groups [8, 9]. 

Studies indicate that these disparities often impact career trajectories, with underrepresented 

engineers experiencing barriers to advancement and persistent inequalities in leadership roles 

[10]. To support the integration of ethics and diversity, equity, and inclusion in engineering 

education and practice, this study seeks to understand the current experiences of engineers 

transitioning from school to the workplace, providing a basis for recommendations for change. 

 

Summary of the Complete Research Project  

This National Science Foundation (NSF)-funded project employs a sequential mixed-methods 

approach to study the experiences of early-career engineers with ethics and equity in the 

workplace. The approach comprises three phases, the first phase is Qualitative (qual), the second 

phase is Quantitative (QUAN), and the third phase is Qualitative (QUAL).  

The first phase, a basic qualitative interview study, has been completed, and its findings were 

presented at the ASEE Annual Conference in 2024. A summary of the overall NSF research 

project plan was shared in a poster presentation [11]. Moreover, the preliminary findings from 

the first phase based on the analysis of workplace stories from early-career engineers on ethical 

and equity-related issues were presented in the ethics division of ASEE [12]. Topics raised by 

research participants included quality control, safety, doing work beyond one’s expertise, equity 

in pay and promotion, the ethical environment of the organization, and conflicts of interest 

involving the desires of different stakeholders.  The findings revealed overlaps between ethical 

and equity concerns in participants' responses, with equity-related stories focusing on (1) 

inequitable or discriminatory allocation of resources or opportunities, and (2) discriminatory 

comments, uncivil behavior, and uncomfortable situations. These insights provide a foundational 

understanding of the ethical and equity challenges early-career engineers face. In addition, a 

paper analyzing a selection of ethical dilemmas shared in the interviews as case studies with 

discussion questions was presented in the Civil Engineering Education division [13]. The goal 

was to help engineering ethics educators foster meaningful classroom discussions and prepare 

students for real-world challenges. 

The current poster will present preliminary results from the second phase of this NSF-funded 

project, the quantitative (QUAN) phase, which involves conducting a national survey to collect 

approximately 250 complete responses from early-career engineers. The survey was informed by 

the findings from the interviews from the first phase of the project. With guidance from advisory 

board members, the survey questions were refined to align with the research questions and 

objectives. To recruit participants from diverse engineering disciplines, we employ strategies 

such as personal outreach, leveraging social media platforms like LinkedIn, and sending emails 

to professional organizations within specific engineering fields. Participants are also asked about 



their willingness to partake in a follow-up interview in preparation for the third phase of the 

overall project. As an incentive, each participant who completes the survey receives a $25 

Amazon gift card. 

The third phase of the project, Qualitative (QUAL), will involve a second round of interviews. 

The interview questions will be developed using the findings from the second phase of the study. 

The research team will use purposive sampling to ensure diversity.  

 

Project Research Questions (RQ) 

RQ 1: What aspects of their academic preparation and exposure to issues of equity and ethics do 

early career engineers find relevant and use in their professional work?  

RQ 2: What are early-career engineers’ experiences of on-the-job learning related to equity and 

ethics, and what resources are available and useful to support these learning experiences? 

RQ 3: What are the perceptions of early-career engineers about equity and ethics and their 

importance in interpersonal interactions in the work environment? In addition, what experiences 

or situations have contributed to these perceptions? 

RQ 4: What are the perceptions of early-career engineers about equity and ethics and their 

importance in the professional work of engineers? In addition, what experiences or situations 

have contributed to these perceptions? 

RQ 5: To what extent and in what ways do early-career engineers with different social identities 

have differing views and motivations to act on issues of equity and ethics in engineering?  

RQ 6: What are early career engineers' understanding and perceptions of ethics in relation to 

equity? 

 

Research Method 

This study uses quantitative survey design. The data from the survey will be analyzed using both 

descriptive statistics (e.g., frequency, percentile, etc.) and inferential (e.g., regression analysis) to 

address the research questions [14]. Table 1 describes the sections of the survey, provides sample 

questions from each section, and indicates the alignment between the survey items and the 

project research questions.  

 

Table 1. Survey Structure, Example Questions, and Correspondence to Research Questions  

 
Survey Sections Sample Survey Questions  Research 

Question 

(RQ) 

Demographics  How would you describe your race?  

What is your gender identity? 

RQ 5 



Workplace context Where do or did you work most often in your current or most 

recent engineering organization? 

What is the overall size of your current or most recent engineering 

organization? 

RQ 5 

The importance of ethics 

and equity to engineering 

professional practices 

In your view, how important is ethics to the work you do as an 

engineer?  

RQ 3 and 4 

Your preparation for 

professional engineering 

practice 

My academic experiences prepared me for ethical practice in 

engineering. (Rating scale from Strongly disagree to Strongly 

agree). 

RQ 1 

Connections between 

ethics and equity 

In my view, when it comes to engineering practice, ethics and 

equity are: (Rating scale: Not related, Are related but distinct, Are 

closely related, and One is part of the other) 

RQ 6 

Your workplace 

experiences 

How helpful are each of the resources below in helping you 

navigate Ethics and/or equity and inclusion dilemmas at work? 

RQ 1,2, and 3 

 

The survey will collect responses during the first quarter of 2025, and preliminary findings will 

be shared in the poster at the ASEE Annual Conference.  

 

Conclusion and Next Steps  

The insights from this study can inform how educational programs are designed and adapted to 

better equip early career engineers for the ethical and equity-related issues they may face in 

professional practice. Also, it provides organizations with information about the kind of ethical 

issues young engineers are likely to face. 

The next step of this project is to conduct a second round of interviews informed by the results of 

the survey. 
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