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Abstract 

Current engineering ethics pedagogies are limited because they primarily focus on teaching 

reasoning skills. To promote the professional development of engineers beyond ethical reasoning, 

engineering educators need fundamental knowledge about engineers’ moral formation. To 

investigate engineers’ moral formation, the first author has begun a dissertation project that has 

three parts. The first part is a mixed-methods study of the influence of organizational culture on 

the moral formation of practicing engineers. The second part is a similar mixed-methods study of 

engineering students. The third part is an educational intervention whose content will be informed 

by the results of the first two parts. This work-in-progress paper describes the dissertation project, 

with specific details about the quantitative phase of the first mixed-methods study.  

 

Introduction 

According to recent research, current engineering education programs may not prepare students 

well enough for ethical engineering practice [1]. A potential reason could be the limitations of 

current pedagogical approaches to engineering ethics, which have mainly focused on developing 

ethical awareness and reasoning skills [2]. Those skills may be insufficient for helping students to 

embody the values and virtues associated with engineering professionals. The process by which 

an individual internalizes moral values is called moral formation. For engineering professionals, 

the moral formation process occurs throughout professional socialization, which starts during 

engineering education [3]. Therefore, we are investigating how engineering education programs 

can effectively facilitate engineering students’ moral formation by focusing on the concept of 

moral personality [4]. Next, we define moral personality. 

According to the new Big Five model of McAdams and Pals [5], personality can be 

conceptualized as a coordination of three different levels: dispositional traits, characteristic 

adaptations, and life narratives. Dispositional traits are individual attributes, such as extraversion, 

which are relatively stable over time, and which “sketch a behavioral outline” [5, p. 212]. 

Characteristic adaptations refer to a more malleable level of personality, including goals, values, 

and beliefs. Life narratives are stories that express the meaning of one’s life over time. Those three 

levels are additionally situated in cultural contexts. By extension, moral personality involves a 

coordination of “traits, adaptations, and stories that best support and sustain a moral life in culture” 

[5, p. 23]. In other words, moral personality also cuts across the three different levels of the 

personality, but it is defined in the domain of morality. In particular, moral narratives are the stories 

that support and sustain one’s moral life. 

While there are more and less malleable levels in moral personality, an engineer’s moral 

personality develops throughout their career and is situated in engineering culture. To investigate 

the process of moral formation for engineers, the first author has begun a dissertation project with 

three parts. The first part is a sequential triangulation mixed-methods study of how the 

organizational culture in workplaces influences the moral personality of practicing engineers. This 

study consists of a quantitative phase with a survey followed by a qualitative phase of interviews 



of individual practitioners. The qualitative phase will result in a collection of practitioners’ moral 

narratives. The second part of the dissertation project is a similar mixed-methods study of 

engineering students. The second study will use the same survey instrument and a similar interview 

protocol. We will compare the practitioners’ data with the students’ data. The third part of the 

dissertation project will develop an educational intervention, called Scaffolded Ethics 

Autobiography, through which educators can help to reduce potential mismatches between the 

values required for working as an engineer and the values held by individual students. Educators 

can then help students construct their own moral narratives by referring to the practitioners’ 

narratives. 

In this paper, we describe the first mixed-methods study, which investigates the impact of 

the organizational culture of engineers’ workplaces on engineers’ moral personality, with specific 

details about the quantitative phase. Because organizational culture can vary across industry 

sectors [6], we compare the moral values and narratives of practicing engineers across various 

industry sectors, while considering how organizational cultures affect the relationships between 

different levels of moral personality. This is because dispositional traits, characteristic adaptations, 

and narratives are not independent of each other [7]. Understanding the dynamics of personality 

development and the factors that influence these dynamics can inform the efforts of educators to 

facilitate the moral formation of individuals.  

 

Research Question and Hypotheses 

The research question for the first mixed-methods study is as follows: How does organizational 

culture influence the development of engineering practitioners’ moral personality? Specifically, in 

the quantitative phase, we will test the following hypotheses: 

Hypothesis 1: Organizational cultures differ across industry sectors.  

Hypothesis 2: Practicing engineers’ moral values vary across industry sectors. 

Hypothesis 3: Organizational culture moderates the relationship between engineers’ 

dispositional traits and moral values.  

As we explained previously, moral values are the second level of the moral personality 

(characteristic adaptations), and dispositional traits are the first level of moral personality. 

Therefore, testing these hypotheses can contribute to answering the research question. Table 1 

below summarizes how the hypotheses cover each level of moral personality and cultural influence.  

 

Table 1. The relationship between cultural influence, each moral personality level, and hypothesis 

Moral Personality Hypothesis 

Dispositional traits (level 1) Hypothesis 3 

Characteristic adaptations (level 2) Hypothesis 2 and Hypothesis 3 

Narratives (level 3) N/A (will explore through the follow-up interview) 

Cultural influence Hypothesis 1 and Hypothesis 3 

 

 



Methods 

For the quantitative phase, we collected survey data using published instruments for measuring 

organizational culture, moral values, and dispositional traits. For organizational culture, we 

utilized the Organizational Culture Assessment Instrument [6], which consists of 24 items with 

four dimensions – clan, adhocracy, market, and hierarchy. For moral values, we utilized the Moral 

Foundations Questionnaire [8], which consists of 32 items with five dimensions - care, fairness, 

loyalty, authority, purity. And for dispositional traits, we utilized the Big Five Personality 

Inventory [9], which consists of 44 items with five dimensions – extraversion, neuroticism, 

conscientiousness, openness, and agreeableness. The survey also included demographic questions 

for participants’ age, gender, race/ethnicity, and work experience (e.g., current employer’s industry 

sector, size of the organization). The survey was designed to take about 20 minutes to complete. 

In the fall of 2020, we distributed the survey to engineers who were working in various 

industry sectors (e.g., IT industry, oil and gas industry) through alumni associations of the authors’ 

institutions, as well as various social media platforms (e.g., LinkedIn, Twitter). We had four 

inclusion criteria for participation: 1) earned at least one degree (BS or higher) in engineering, 

technology, or a related field, 2) received BS degree more than 3 years ago (graduated before 

September 2017), 3) currently working full time in industry as an engineer or other technical 

professional (including management) or currently unemployed but worked full time in industry as 

an engineer or other technical professional recently, and 4) current country of residence is the 

United States. At the end of the survey, participants could optionally submit their contact 

information to be entered into a drawing for a $100 gift card (with a 1 in 20 odds of winning).  

A total 651 practicing engineers started the survey, and 518 of those engineers completed 

the survey. Three of the 518 did not meet the inclusion criteria, so they were excluded from the 

dataset. Therefore, total 515 survey responses could be utilized.  

 

Current Status and Future Directions 

We are conducting statistical analyses for the quantitative phase of the mixed-methods study, 

including an ANOVA for Hypothesis 1 and Hypothesis 2 and a moderated regression for 

Hypothesis 3. We will present the findings from the data analysis at the ASEE Annual Conference.  

Based on the results from the quantitative phase, we will interview 25 engineers in the 

follow-up qualitative phase. For the interview, we will purposefully invite the engineers 1) who 

are in the industries which represent contrasting organizational culture types and 2) who show 

contrasting profiles of moral values. In other words, we will recruit engineers to ensure variations 

in the organizational culture and moral values. This is because the purpose of the interviews will 

be understanding the moral narratives of engineers across industry sectors and the influence of 

organizational culture on those narratives. We will consider variation in moral values as a selection 

criterion because we assume that individuals’ moral values are closely related to their moral 

narratives [10], [11]. We will use narrative inquiry as the main research methodology for the 

qualitative phase.  

The results of this first mixed-methods study will enable engineering educators to better 

understand engineering practitioners’ moral personality, including their moral values and 

narratives, and how moral personality interacts with the cultures of the organizations in which 



engineers work. This understanding will provide engineering ethics educators with better insights 

on how to prepare engineering students for ethical engineering practice.  
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