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Faculty Ways of Knowing, Valuing, and Assessing Leadership in 

the Undergraduate Engineering Curriculum 
 

Background 

 

Prior research has shown that entering college students typically maintain unclear expectations of 

engineering work [1]. For these students, faculty often serve as arbiters of disciplinary 

knowledge by delivering and translating skills, information, and discourse necessitated by 

engineering industry. Through pedagogical practices, assessment strategies, and course content, 

faculty inherently communicate to students what are considered to be valued skills and 

knowledge in engineering, demonstrating to them who engineers are and what engineers do [2, 

3]. 

 

In mathematically-based fields such as engineering, skills and knowledge tend to be skewed 

toward many of the technical competencies, which are well-defined, easily-conceptualized, and 

commonplace within engineering courses [3-5]. However, the skills and knowledge not 

discussed in the undergraduate engineering classroom also inherently speak volumes about 

competency importance and relevance to the engineering field. Professional skills, such as 

leadership, are often ill-defined, complex, and misunderstood, leaving many faculty to place little 

to no emphasis on these topics. Therefore, students tend to generally perceive technical 

competencies as more valuable for emerging engineers, often positioning technical competence 

as “real” engineering work; in turn, professional skills are typically perceived to be less valuable 

and not directly related to engineering [3]. 

 

The paucity of leadership education in undergraduate engineering curricula points to deeper 

concerns surrounding faculty training. Faculty in higher education typically receive little to no 

formal training to teach [6], making ill-defined competencies such as leadership difficult to 

implement and assess within formal educational settings. In engineering education, faculty have 

reported feeling unprepared to teach upon entering their academic positions [7] with only 15% 

reporting attending a teaching program during graduate school [8-10]. Due to this lack of 

training, many faculty typically rely on the pedagogical approaches utilized by their instructors 

in their own courses, thus perpetuating a signature pedagogy within engineering [6]. Shulman 

describes signature pedagogies as “important precisely because they are pervasive. . . they 

implicitly define what counts as knowledge in a field and how things become known” [6, p. 54]. 

In fields such as engineering, the signature pedagogy tends toward mathematically-based 

assessments of key engineering concepts such as statics, heat transfer, and deforms. However, 

the mathematically-based signature pedagogy of engineering does not necessarily align with the 

signature of the engineering profession itself [6]. Therefore, as engineering education 

experiences increased demands to implement professional skill development within their 

curricula [11-15], faculty are pressed to integrate technical and professional competency 

development and leave the familiarity of engineering signature pedagogy while lacking the 

resource and training support to do so.  

 

To begin to develop these support structures for faculty and gain a greater understanding of 

leadership as an educational construct, it is necessary to understand how faculty currently 

translate, value, and communicate this construct to their undergraduate students. In this paper, 



we seek to gain an initial understanding of the intersections of faculty knowledge and value of 

engineering leadership by asking the overarching research question: How do faculty come to 

know leadership within engineering education? As part of a larger study exploring definitions of 

leadership across students, faculty, and industry professionals, the results from this analysis - as 

well as findings that warrant further inquiry - will be used to develop a semi-structured interview 

protocol to guide faculty interviews in subsequent phases of the larger project.  

 

Conceptual Framework: Faculty Ways of Knowing 

 

To gain a deeper understanding of the ways in which faculty come to know leadership within 

engineering education, we examine the sources from which faculty acquire, experience, and 

communicate leadership knowledge in engineering through a conceptual framework of faculty 

ways of knowing. Initially, educational ways of knowing were conceptualized as the 

understanding of the extent of an educator’s content knowledge [16]. However, multiple scholars 

challenged this notion, emphasizing that content knowledge does not necessarily translate into 

better teaching [16], nor does it capture ways in which faculty obtain, value, and communicate 

that knowledge [6]. As such, we draw on literature in education [16, 17], social identity [18, 19], 

and teacher/faculty identity [20, 21] to conceptualize ways of knowing as not only the amount of 

leadership knowledge acquired by a faculty member, but also as the beliefs, values, and 

experiences that underpin the ways in which faculty construct, translate, and communicate that 

knowledge to students as a member of the engineering profession. As illustrated in Figure 1, our 

conceptual framework encompasses four dimensions of faculty ways of knowing: 1) teaching, 2) 

assessment, 3) knowledge/awareness, and 4) attributed value.  

 

 

Figure 1: Conceptualizing faculty ways of knowing leadership 

 

The first dimension, teaching, captures faculty perspectives regarding prior experience in 

teaching leadership within engineering courses as well as their views of and approaches to 

introducing leadership content to students. The second dimension, assessment, examines faculty 

beliefs regarding the ways in which leadership can or should be assessed within engineering 

curricula. The third dimension, knowledge/awareness, begins to identify the sources from which 

faculty learn about leadership and their awareness of the prevalence of leadership within the 

industry of their associated discipline. Last, the attributed value dimension examines the value 

that faculty place on various aspects of leadership competencies as necessitated by engineering 



industry. From these perspectives, these dimensions capture how faculty acquire and internalize 

leadership knowledge and the ways in which it is enacted within the classroom. 

 

Methods 

 

The methods for this exploratory work are drawn from a larger, multi-institutional mixed 

methods study examining definitions of leadership from the perspectives of industry, faculty, and 

students in order to identify common understandings and misconceptions across groups. For the 

purpose of this paper, we focus on faculty perspectives and pedagogical practices to gain an 

initial understanding of how they conceptualize leadership within undergraduate engineering 

education. In particular, we qualitatively examine survey responses to explore the ways in which 

faculty teach, assess, value, and come to know about leadership as situated within the 

undergraduate engineering curriculum. Findings will then be used to inform subsequent faculty 

interviews that will be conducted to further examine this topic. 

 

Data Collection  

 

As part of a larger, mixed methods study, an online survey was developed using Qualtrics survey 

software. The faculty portion of the survey consisted of 13 items that were developed by the 

research team and informed by consultations with the project advisory board, prior literature 

[24], and the team’s prior work experiences in academia and industry. While survey items 

included topics such as course background and content specialty, we focused our analysis here 

on responses to survey items that align with the conceptual framework dimensions (Figure 1) to 

reveal inherent faculty perceptions regarding content, importance, and assessment of leadership 

in the engineering curriculum. Characteristics of the survey items explored with their 

corresponding dimensions are shown in Table 1. 

 
Table 1: Selected survey items (as worded within the larger survey) 

Dimension Question Wording Question Type 

Teaching T1: What year do you think is most appropriate for students to be introduced to 

leadership competencies within the curriculum? 

Select Answer 

T2: For any of the courses you currently teach or formerly taught, is any aspect 

of leadership (i.e., concepts, competencies, outcomes) included? 

Select Answer 

Assessment A1: Evaluation of leadership competencies within coursework should be: test-
based, project-based, both test- and project-based, none, or other. 

Select Answer 

Knowledge/ 

awareness 

K1: I know the importance companies that employ graduates from my 

institution place on leadership. 

Select Answer 

K2: How did you come to know and understand the importance companies that 

employ your graduates place on leadership? 

Short Answer 

Attributed value V1: With 0 meaning not important at all and 100 meaning highest importance, 

rate your opinion of the importance of leadership application. 

Numeric Rating 

Scale 

V2: With 0 meaning not important at all and 100 meaning highest importance, 

rate your opinion of the importance of leadership competence. 

Numeric Rating 

Scale 

V3: With 0 meaning not important at all and 100 meaning highest importance, 

display the level of importance you believe each competency has in the industry 

where most of your graduates become employed. 

Numeric Rating 

Scale 



As shown in Table 1, survey questions were developed using multiple question types that 

prompted respondents to select an answer, identify a rating using a numeric scale, or write-in a 

short response. Items requiring a numerically-rated response were used to identify levels of value 

faculty placed on leadership within the undergraduate engineering curriculum. For all items, an 

“other” option was provided to capture any unanticipated responses. In the event that a 

participant selected “other” as their response, they were also prompted to briefly clarify this 

response using a short answer text entry. 

 

The survey was distributed to six undergraduate engineering schools/colleges across the U.S. All 

participating universities were large, public institutions that ranged from undergraduate-focused 

to research-intensive. Overall, a total of 40 faculty members responded to the survey who taught 

a variety of engineering-related courses ranging from introductory engineering and mathematics 

courses to upper-level senior design and professional development. A distribution of course 

specialties reported by respondents are presented in Figure 2. 

 

 

Figure 2: Respondent breakdown according to reported course specialty 

 

Data Analysis 

 

To gain an initial understanding of faculty perceptions of leadership in the engineering 

curriculum and develop protocols for subsequent faculty interviews, we conducted a qualitative 

analysis as informed by Charmaz [22] and Thomas [23]. A qualitative approach was utilized to 

analyze these data for two reasons. First, due to the low number of faculty responses to the 

survey (N = 40), the research team could not quantitatively identify correlations or conclusions 

that could be generalized across faculty populations in undergraduate engineering programs. 

Second, as the purpose of this focused study is to explore how faculty conceptualize leadership 

and enact those perceptions through their pedagogical approaches, the research team wanted to 

explore the nuances among faculty responses to research items - particularly those indicated in 

the “other,” short answer prompts in the survey. Due to the qualitative nature of the optional 

prompts, in addition to responses to short-answer items such as K2 (i.e., identify source of 

leadership knowledge), a qualitative analysis enabled the research team to examine themes 



across survey responses that related dimensions of faculty teaching approaches, assessment 

strategies, knowledge and awareness, and value of leadership. To glean further nuance from 

survey responses, negative cases [23] were examined within identified themes. Inspired by the 

grounded theory underpinnings of the qualitative portion of the larger study [16, 23], negative 

cases are data that sharply contrast emerging themes that are accounted for in the majority of the 

data [23]. For this focused study discussed within this paper, the use of negative cases were 

particularly valuable for further developing our interview protocol to be used in subsequent 

phases of the larger study; they tested the robustness of our developing propositions and 

compelled us to ask further questions of the data that we may not have otherwise examined. The 

negative cases identified in this study are further described in the Results and Discussion section. 

 

During this initial coding process, a priori codes were combined with emergent codes to identify 

clusters of faculty ways of knowing leadership in engineering curricula. A priori codes consisted 

of selected qualitative responses from an item’s provided list of options. Emergent codes were 

developed from short-answer items such as K2, in which participants were asked to identify the 

source through which their leadership knowledge was acquired. A summary of the emergent 

codes for question K2 is presented in Table 2.  

 
Table 2: Emergent codes for source of leadership knowledge (item K2) 

Source Definition Example Response 

Program Advisory 

Board 

The participant learned about leadership by speaking with 

members of or participating on a Program Advisory 

Board. 

“From meetings with my 

academic program's advisory 

board members.” (P2) 

External Board Learning about leadership by speaking with members of 

an advisory board outside of academia. 

“Outside board.” (P7) 

Professional 

Contacts 

Learning about leadership through professional 

connections within industry such as past students/alumni, 

industry contacts, job recruiters, or other industry 

representatives. 

“Personal contact at career fairs 

or via phone conversations.” 

(P16) 

 

“Previous students.” (P25) 

Hearsay Learning about leadership by overhearing conversations 

or engaging in informal conversations. 

“Informal conversations.” (P19 

& P34) 

Work Experience The importance of leadership was learned through the 

instructor's prior work experience in industry. 

“I worked in the chemical 

industry for 35 years.” (P10) 

Graduate School Participant learned about leadership during their tenure in 

graduate school. 

“Mainly graduate school.” 

(P37) 

Personal Opinion It is the personal opinion of the participant that leadership 

is important. 

“Personal opinion.” (P5) 

Research Learning about leadership through personal research such 

as reading articles or examining research data. 

“I read about it.” (P13) 

 

The analysis was completed in three phases. Phase 1 consisted of developing emergent codes for 

short answer items such as Item K2 and “other” short answer prompts. During Phase 2, 

participant responses were compared and clustered across questions within each observed 

dimension to identify emergent patterns of faculty teaching, knowledge, and value. For example, 

for the knowledge/awareness dimension, items were compared to identify patterns among faculty 



awareness of the value industry places on leadership (item K1) and the source from which 

faculty learned about leadership (item K2). Notably, this analysis was not conducted for the 

assessment dimension, as there was only one item allocated to that dimension. In Phase 3, 

patterns identified in Phase 2 were further examined across dimensions to explore potential 

overarching themes in faculty ways of knowing leadership. For example, items related to 

knowledge/awareness were compared to those belonging to the teaching and assessment 

dimensions. In the following sections, we discuss key observations resulting from this analysis 

and their implications for ongoing work. 

 

Results & Discussion 

 

As a result of the baseline analysis for this study, an initial profile of faculty ways of knowing 

was developed. In general, faculty claimed to be moderately knowledgeable about the 

importance industry places on leadership (40%), often gaining that knowledge through their 

professional contacts in industry (35%) and by working with external or industry advisory boards 

within their programs (28%). While the majority of faculty reported that they do not incorporate 

leadership in their own courses (60%), they generally feel that leadership should be introduced 

during a student’s freshman year of college (40%) and evaluated using project-based assessments 

or a combination of test- and project-based assessments (80%). Overall, faculty tended to agree 

with industry on the importance of leadership competencies in their associated fields, particularly 

for competencies such as ethics/responsibility, communication, professionalism, and ambition. 

 

But while this overall profile generically captures faculty ways of knowing leadership among 

survey respondents, our analysis also uncovered nuances within the data that warrant further 

exploration as highlighted by identified negative cases. While 40% of faculty reported that 

leadership should be introduced during a student’s freshman year of college, none of these 

faculty claimed to be “extremely knowledgeable” about the importance industry places on 

leadership in their given fields. For those faculty reporting to be extremely or very 

knowledgeable of leadership in industry, responses to item T1 (i.e., year of introduction) varied 

from freshman year to senior year with four faculty (10%) selecting the “N/A: leadership 

competencies should not be a curricular element” option. These responses brought about 

questions regarding the relationship between the knowledge/awareness and teaching dimensions 

of faculty ways of knowing; how does knowledge/awareness of leadership in industry influence 

faculty perceptions regarding the location - or absence - of teaching leadership within 

undergraduate engineering curricula? 

 

Similarly, as another negative case, a faculty member expressed their view of an unwarranted 

role of leadership in engineering curricula. In response to item A1 (i.e., appropriate assessment 

techniques), the participant stated, “Leadership should be assessed by other leaders and not part 

of the grade for a course. Grades (in the current culture of students) do not resonate with 

'leadership'. The closest one should get to a grade is through specific communication aspects of 

courses.” In the faculty’s response, they state that “leadership should be assessed by other 

leaders, (emphasis added)” bringing into question the faculty role within developing students’ 

technical content knowledge as well as professional competencies: Do faculty see leadership 

education as part of their role as an educator or do they perceive themselves as primarily 

responsible for teaching technical content? Further, the same participant stated that “grades (in 



the current culture of students) do not resonate with ‘leadership’ (emphasis added),” which raises 

additional questions regarding faculty perceptions of the current assessment strategies typically 

used in engineering courses.   

 

Further discrepancies and nuance were identified when comparing faculty responses rating the 

importance of industry-identified competencies. While all faculty aligned with industry 

regarding the importance of professional competencies such as ethics, communication, and 

professionalism, we began to see some faculty responses diverge from general industry 

perspectives regarding the development of competencies such as employee assertiveness; 

leadership; learning, discovery, and research; legal knowledge; and economic principles and 

trends (shown in Figure 3). One faculty, in particular, reported being slightly knowledgeable 

about the importance industry placed on leadership, and aligning with findings from [8, 10] and 

Shulman [6], identified graduate school as the primary source of his limited knowledge. For all 

competencies listed in Figure 4 (i.e., assertiveness, leadership, learning/discovery/research, legal 

knowledge, economic principles and trends), this participant rated them 16, 17, 15, 8, and 3 out 

of 100, respectively. The variation in faculty responses, as shown in Figure 3, prompted 

questions regarding the potential role and impact that faculty training, development, and support 

programs may have on faculty knowledge of leadership; the source(s) of prior faculty training; 

and the potential alignment between industry and academia regarding these competencies.  

 

 

Figure 3: Faculty agreement with industry for selected competencies 

 

We recognize that, as a qualitative data collection instrument, these survey responses were 

limited and devoid of context. However, aligning with our conceptual framework, we 

acknowledge that such responses are imbued with a variety of contextual factors such as 

university type (i.e., teaching versus research); prior experiences in industry and academia; and 



university, departmental, and disciplinary cultures. As such, these responses warrant further 

investigation regarding why these responses exist and their implications for faculty development 

programs and other training resources. Upon identifying points of contention of faculty ways of 

knowing leadership in undergraduate engineering curricula, these points can be used to inform a 

deeper and more intentional look into faculty experience, backgrounds, and beliefs, which can 

serve as a critical source for developing and implementing professional competencies such as 

leadership into undergraduate engineering courses.   

 

Future Work 

 

For the purpose of this study, we sought to gain a baseline foundation of faculty ways of 

knowing leadership within undergraduate engineering curricula. While we established a general 

profile of faculty ways of knowing, our analysis generated areas that require further exploration 

within the larger, ongoing mixed-methods study examining faculty definitions and conceptions 

of leadership. In particular, the results from this study bring into question the perceived role of 

faculty as leadership educators; perceptions of current assessment strategies present within 

engineering education; and prior training and leadership development. Exploring such topics 

may highlight potential impacts of faculty development and training programs and other sources 

of support - or lack thereof. The next phases of the larger research project include conducting 

interviews with faculty, which will include the protocol questions shown in Table 3. 

 
Table 3: Original interview protocol to examine faculty definitions and perceptions of leadership in 

undergraduate engineering curricula 

Dimension Question 

Teaching ● As an instructor, what do you do to prepare students for their future careers? 

● Can leadership be taught? 

Assessment ● Think about the outstanding seniors in your program. What separates them from their 

peers? 

Knowledge/ 

awareness 

● Think about the outstanding seniors in your program. What separates them from their 

peers? 

● How would you define leadership in your field? 

Attributed value ● Have you ever encouraged or discouraged your students to participating in out-of-class 

activities? What are the reasons for providing this advice? 

  

As a result of this analysis, the following questions have been added to the existing interview 

protocol, shown in Table 4: 

 
Table 4: Added questions to original protocol 

Dimension Question 

Teaching ● What is your role in teaching students leadership during their undergraduate experience? 

Assessment ● Can leadership be assessed? Why or why not? 

Knowledge/ 

awareness 

● What is your prior training related to leadership? 

● How many years were you in industry prior to becoming a faculty member? 

● How do you practice leadership in your own career? 

Attributed value ● How important is teaching leadership in STEM? 



Conclusion 

 

In this paper, we conducted an initial analysis to explore how faculty come to know about and 

perceive leadership in undergraduate engineering curricula. In particular, we examined four 

dimensions of faculty ways of knowing that included teaching, assessment, 

knowledge/awareness, and attributed value. Due to the qualitative nature of the short answer 

prompts within the survey, a qualitative analysis was conducted on survey responses from 40 

faculty located within six engineering schools across the U.S. However, this analysis reveals 

more questions than answers. While an initial profile of faculty perceptions of leadership could 

be identified from the data, few patterns emerged that could serve as relational indicators across 

dimensions, revealing nuance among items that warrant further exploration. Subsequent 

interviews, as informed by this preliminary study, will further explore topics such as perceptions 

of faculty role in teaching leadership and effective sources of faculty leadership education and 

development; and contribute to ongoing conversations surrounding faculty beliefs and 

pedagogical content and practice. 
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