Online-Journals.org

iJ E P |Etngtmueerllrf\g Pedagogy

PAPER

iJEP | eISSN:2192-4880 | Vol. 14 No. 3 (2024) | 8 OPEN ACCESS

https://doi.org/10.3991/ijep.v14i3.43421

Considering the Development and Evaluation
of Engineers as Teachers

Cassie Wallwey'(>),
Amanda Singer?, Lynn Hall?,
David Delaine?, Jennifer
Herman?

'Virginia Polytechnic Institute
and State University,
Blacksburg, VA, USA

“The Ohio State University,
Columbus, OH, USA

cwallwey@vt.edu

ABSTRACT

Engineering faculty are required to teach but are rarely trained in evidence-based practices
in teaching and learning. While many faculty often mirror how they were taught and slowly
develop their curriculum and skills over time, the methods for their development cannot keep
pace with the rapidly changing landscape of engineering classrooms. This includes changes in
students’ needs, pedagogical advances, and the technology accessible to students. In response
to the need for training, development, and continuous improvement of engineering faculty’s
teaching beyond the limited feedback that student and peer evaluations provide, our depart-
ment piloted a program offering 18 different options for teaching development activities.
Faculty could choose from these options to enhance their teaching practices. Three focus
groups were conducted with a total of 12 faculty participants to iterate and improve upon the
piloted program. Qualitative analysis of these focus groups, involving multiple phases of coding
and general theming of the focus group transcript data, revealed more than just the faculty’s
impressions of the piloted program. Our analysis revealed that two value systems exist when
it comes to teaching and teaching development: what is valued personally by a faculty mem-
ber and what is valued systemically by the department, college, university, or field they work
within. The identification of these two distinct value systems revealed that misalignments exist
between them. What faculty personally value about their teaching and teaching development
might not be valued by the systems in place, and vice versa. We present examples of how fac-
ulty discuss these two value systems and explore the implications of conflicting value systems,
as well as opportunities for departments to enhance alignment between these value systems to
boost faculty motivation for regular engagement with teaching development practices.
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1  INTRODUCTION

Teaching and learning practices are crucial to ensuring that engineering stu-
dents are effectively prepared to contribute to our continuously evolving society.

Wallwey, C., Singer, A., Hall, L., Delaine, D., Herman, J. (2024). Considering the Development and Evaluation of Engineers as Teachers. International
Journal of Engineering Pedagogy (i/EP), 14(3), pp. 69-91. https://doi.org/10.3991/ijep.v14i3.43421

Article submitted 2023-07-24. Revision uploaded 2024-01-31. Final acceptance 2024-01-31.
© 2024 by the authors of this article. Published under CC-BY.

iJEP | Vol. 14 No. 3 (2024)

International Journal of Engineering Pedagogy (iJEP) 69


https://online-journals.org/index.php/i-jep
https://online-journals.org/index.php/i-jep
https://doi.org/10.3991/ijep.v14i3.43421
https://online-journals.org/
https://online-journals.org/
mailto:cwallwey@vt.edu
https://doi.org/10.3991/ijep.v14i3.43421

Wallwey et al.

Many books (e.g.,, [1], [2]) and journals (e.g., Studies in Higher Education, College
Teaching, etc.) have focused on communicating strategies and outcomes aimed
at enhancing teaching and learning in higher education. Teaching and learning
practices have also been identified as an important area of work and research
focus in engineering education communities. National organizations, committees
(e.g., [3], [4]), scholars (e.g., [5]), and industry stakeholders (e.g., [6], [7]) are calling for
improved teaching quality in engineering. Leaders in the field set goals for teach-
ing, learning, and pedagogy. These calls and goals have prompted ongoing efforts to
enhance teaching and learning in engineering education [8], [9]. With an increas-
ing number of research outputs (publications, workshops, etc.) concentrating on
enhancing teaching and learning practices and outcomes in engineering education,
a lesser explored research area pertains to how engineering faculty perceive and
enhance their own teaching practices.

Many universities and research institutions have recognized the need to
enhance teaching and learning practices in higher education by establishing centers
for teaching, teaching development, and teaching and learning [10]. These additions
to university communities provide a resource that engineering instructors and fac-
ulty can engage with to enhance teaching practices. However, evidence indicates
that the implementation of ‘best practices’ for teaching and learning in engineering
education is not as widespread as some may hope [11], and misalignments exist
between the goals of faculty and the services offered by some teaching and learn-
ing centers [12], [13]. Some of the most cited reasons for the lack of implementa-
tion of evidence-based practices include a lack of resources (e.g., time, money, and
space) and concerns regarding disrupting norms that could result in faculty, staff, or
student resistance [11], [14].

The field of engineering education continues to encourage engineering instruc-
tors to enhance their teaching practices and improve instruction. Beyond encour-
agement, institutions must support educators by recognizing their participation
in teaching professional development opportunities. While engagement with the
growing number of university-based teaching and learning centers has the potential
to alleviate some of the identified barriers to implementation, such as time and cog-
nitive load, it may not address more deeply ingrained cultural barriers. Academic
culture has a reputation for undervaluing teaching quality, as more emphasis is
often placed on research inputs (e.g., awarded grants) and outputs (e.g., publications)
when assessing the value of a faculty member and considering them for promotion
and tenure [15]. For engineering faculty to dedicate the time, effort, and engage-
ment with teaching and learning resources needed to address the calls for improved
teaching in thoughtful and meaningful ways, their efforts should be more formally
valued and recognized by the existing systems [16]. One way to achieve this is by
advancing innovative and dynamic teaching and development programs in engi-
neering departments.

2 RELEVANT LITERATURE AND CONTEXTUAL BACKGROUND
2.1 Teaching in engineering

Teaching students is an expectation of the vast majority of engineering faculty.
At the same time, most faculty members are not formally trained or prepared for
teaching. While the teaching load often varies across roles, departments, and insti-
tutions, teaching courses is an expectation engineering and science faculty must
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balance with research and service obligations [17]. Despite this being an expectation
of the job, most faculty are never formally educated in how to design curriculum
or teach students. This lack of training means that most faculty learn how to teach
on the job, often drawing on their past experiences as students and imitating the
way they were taught [18]. While this method of self-teaching for educators pro-
vides practical classroom skills, it is inefficient and time-consuming [18]. It may also
result in faculty being unaware of advancements in learning and education, their
own biases and limitations in content expertise, and the problematic cultural norms
within engineering.

The practice of passing down teaching strategies through generations of engi-
neering faculty should no longer be considered the standard for educational
preparation or ongoing professional development in engineering. Engineering
classrooms are not what they used to be fifty, twenty, or even five years ago.
Engineering teaching and training involves both practical application and the-
oretical knowledge [19], with the most recent calls for change pointing toward
aggressive shifts in instructional design and strategies. One such shift has been
precipitated by the COVID-19 global pandemic, which highlighted the need for fac-
ulty to enhance their digital literacy skills and online curriculum and course devel-
opment [20-23], as well as to create new and innovative strategies to successfully
establish and support online teaching and learning environments (e.g., [24-26]).
Another shift in engineering education has been the push to integrate more
hands-on, application-based, and complex problem-solving curricula to better
adapt to the trends and changes of society and technology [4], [5]. Another recent
example is the rapidly increasing use of artificial intelligence tools, such as OpenAl
and ChatGPT. These rapid changes in engineering classroom landscapes establish
the need for faculty to frequently and effectively evaluate and adjust their teach-
ing practices. Increased calls for curricular change encourage practical application
over theoretical knowledge and an increased emphasis on topical issues (e.g., social
justice [27]), including conversations on the ways negative aspects of engineering
culture and norms exist and are unintentionally perpetuated in classrooms (e.g.,
[28-30]). Research in these areas aims to improve engineering culture, promote
diverse and inclusive learning spaces, and enhance participation in engineering.
However, these calls and recommendations for curricular and classroom changes
often rely on faculty for implementation.

2.2 Evaluations of teaching

When engineering faculty, who are often not formally trained in education, do
engage in evaluating and refining their teaching practices, they are met with addi-
tional challenges. End-of-course surveys completed by students are a primary source
of teaching-related feedback for engineering faculty. While intended to measure the
effectiveness of instruction, research has shown that these student evaluations of
instruction (SEIs) can reflect gender and racial biases [31-33] and may not be repre-
sentative of teaching practices or teaching quality [34]. Additional ambiguity exists
regarding how these forms of feedback can and should be used to inform changes
to instruction. Nasser and Fresko [35] found that while over 70% of faculty surveyed
agreed that SEIs can be useful, nearly 90% of faculty indicated that they had made
no changes to their teaching based on the SEI feedback. Additional research into the
impact of SEIs has pointed to unintended outcomes such as ‘grade inflation,” where
faculty members raise grades or reduce course difficulty to inappropriate levels in
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an effort to improve SEI scores [36]. Research on faculty’s responses to SEIs and
instructional quality suggests a need for training and faculty development related
to how faculty interpret and engage with student evaluations to help support pos-
itive changes in teaching [37] and foster healthy emotional responses to students’
evaluations of their teaching [38]. Another way in which students evaluate faculty’s
teaching and instruction and communicate this evaluation is through interaction
with informal methods, such as online forums such as RateMyProfessor.com, which
have also been shown to be biased toward certain personal and professional factors
of faculty [39].

Faculty have indicated a desire for feedback on their teaching beyond what
students are capable of providing [40]. This desire for additional feedback is often
fulfilled through classroom observations conducted by colleagues or supervisors as
a part of faculty performance evaluations for promotion and tenure review, com-
monly referred to as ‘peer review of teaching’ (PRT). Despite the desire for more
feedback, faculty have mixed attitudes toward engaging in peer review of teach-
ing programs. Participating faculty generally consider peer evaluations of teaching
effective for professional development [41] and quality assurance [42]. They prefer
these programs when conducted in supportive environments [43] using formative
assessments [42], [43]. Participation in peer review programs structured in this man-
ner has been associated with the advancement of teaching excellence [42], [44] and
acknowledged as a mechanism to promote positive changes in faculty values con-
cerning teaching and learning [45-47].

Despite these documented benefits, faculty have disclosed several challenges
and concerns related to the PRT process and the peer evaluations they receive. For
reasons such as significant time demands [48], [49], the potential strain on profes-
sional relationships related to being judged and evaluated by colleagues [50], [51],
and the intrusiveness of the program on their academic freedom [52], faculty report
a reluctance to participate in these programs. Faculty also question the validity
and reliability of the peer review process, expressing concerns about potential bias
from the reviewer in their professional evaluation. They also note the limitation
that the observation provides only a ‘snapshot’ (i.e., a very small sample) of their
teaching capabilities [48], [S3]. These concerns are not unwarranted, given that peer
reviews of teaching observations typically involve only one class session. Research
has shown that these reviews tend to focus on less helpful aspects of the observed
lesson, such as what is taught and how it is taught, rather than on the holistic con-
tribution of the faculty member to the learning experience and environment [54].
Additional concerns include being paired with reviewers who lack proper experi-
ence or qualifications and their ability to effectively evaluate and provide feedback
on one’s teaching practice [47], [53], [55].

Given the urgent and timely need for engineering faculty to acquire training,
experience, and confidence in developing their teaching practices to keep up with
a rapidly changing engineering education landscape, there is a need for advance-
ments in how engineering faculty engage meaningfully with teaching develop-
ment practices. While research has reported progress in supporting engineering
faculty teaching development (e.g., the use of instructional consultants [56], partic-
ipation in teaching workshops [57], and collaboration with learning scientists [58]),
most literature in this space focuses on pedagogical and educational outcomes.
Literature on the values, needs, and experiences of engineering faculty related
to their teaching development is scarce. One example of literature that addresses
these topics is a publication by a group of researchers in 2021 that proposed a
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framework for faculty teaching development. This framework integrates consid-
erations such as contextual, relational, and individual factors into the process of
teaching growth and improvement [59]. This manuscript goes one step further
by reporting on the outcomes and emergent takeaways from focus groups with
engineering faculty members regarding their participation in a piloted teaching
development program. Based on the recommendation by Esterhazy et al. [59], the
program was designed with consideration of the values, needs, and experiences of
engineering faculty.

2.3 Research context

The work reported in this manuscript was conducted at The Ohio State University
in the Department of Engineering Education (EED). The EED was established as a
department within Ohio State’s College of Engineering in 2015 with the primary
goals of enhancing engineering student success and advancing the engineering pro-
fession. This is achieved through the utilization of evidence-based teaching prac-
tices and the generation of high-quality research within the department [60]. The
EED houses Ohio State’s first-year engineering program, multidisciplinary capstone
program, engineering technical writing, and a graduate program in engineering
education. With these numerous programs come various instructional positions,
including graduate teaching assistants working towards their PhDs, lecturers with
teaching-focused roles, and tenure-track faculty members who balance teaching
and research responsibilities.

In 2018, a committee was established to develop a faculty teaching program that
could cater to the requirements of all teaching positions within the department
[61]. A driving goal of developing this program was to provide faculty with flex-
ibility to enhance their teaching through evidence-based methods, including but
not limited to traditional peer classroom observations. The committee reviewed
existing faculty teaching development programs, systems, and literature. They
also consulted with faculty teaching development experts and utilized resources
from Ohio State’s Drake Institute for Teaching and Learning. The committee pro-
posed a “comprehensive faculty teaching development” program [61, p. 1] and
obtained approval from the department to pilot the program starting in Fall 2020.
Although the program offers 18 different teaching development activities beyond
peer observation of instruction, for clarity, it is referred to as the peer review of
teaching (PRT) program.

The PRT program was first implemented in the 2020-2021 academic year. This
program allowed faculty members in any teaching role within the department to
select from one of 18 potential teaching development activities to participate in
throughout the academic year. The activity options, as well as the specific mechan-
ics of the EED’s program for teaching development, are documented in detail in a
previous publication [61].

3  PURPOSE

The purpose of this manuscript is to stimulate discussions within engineering
education communities regarding the importance of and participation in teaching
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development opportunities by educators, as well as how education systems can
enhance their recognition and support for engineering teaching development.
We initiated these conversations through focus groups in our department. This
manuscript will present the results of focus groups conducted with our depart-
ment’s faculty regarding their perceptions of and experiences with the pilot PRT
program. It will also discuss the implications of emerging focus group findings
related to teaching development and future discussions on how teacher devel-
opment is valued and recognized. We hope these findings can influence teaching
and teaching development across engineering programs to enhance and support
the ongoing advancement of engineering education and those who instruct future
engineers.

4  METHODS OF PILOT PRT PROGRAM EVALUATION

The focus groups reported in this manuscript were initially conducted to allow
the committee to evaluate and refine the PRT program after the pilot implemen-
tation. Formal research structures were later implemented, and IRB approval was
obtained in anticipation of potential publication. The analysis of these interviews
resulted in findings that are valuable to share with the wider engineering education
community.

4.1 Focus group development & implementation

This study of faculty experiences utilized virtual focus groups conducted through
the Zoom platform as a data collection method. Focus groups were selected for their
capacity to gather data from multiple participants simultaneously, foster discussions
among individuals with diverse perspectives, and enable data collection for spe-
cific subsets of the groups of interest [62], [63]. Three focus groups consisting of
3-5 engineering educators from the EED were conducted. Each focus group, lasting
about one hour, began with the facilitation of obtaining informed consent from the
participants by a moderator independent of both the research team and the depart-
ment. The purpose of using an external moderator was to minimize the risk of biases
being introduced into the discussion by research team members who act as modera-
tors [64] and to enhance the probability of fostering open and honest conversations
among focus group participants.

Two of the three focus groups were purposefully assembled, taking into account
two qualities of the educators: 1) self-reported years of experience teaching; and
2) position in the EED (e.g., tenure-track faculty, lecturers, and clinical faculty).
The focus groups were designed to include a diverse representation of educators
with varying years of experience and positions within the department. The cre-
ation of diverse focus groups was based on both previous research and expected
outcomes. Instructors with varying years of teaching experience were grouped
together because research on professional development in education has shown
that understanding the evolving needs of instructors as they progress through their
teaching experience is crucial for designing and implementing successful profes-
sional development programs [65]. We anticipated that the needs and outcomes of
the PRT pilot program would vary based on both years of teaching experience and
position. We hoped to gain a better understanding of the variety of needs through
these focus groups.
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The third focus group was conducted with members of the research team who
participated in the pilot implementation of the PRT program and were also part of
the departmental committee responsible for designing the pilot PRT program. This
focus group was conducted in the same manner as the first two, but it was identified
as a distinct data set for the purpose of data analysis, which will be further explained
in the next section.

All three focus groups were audio-recorded with the permission of all research
participants. The audio recordings were sent to an institution-approved online tran-
scription service, and written transcripts of each focus group were created. Upon
receiving the transcripts, a member of the research team reviewed, cleaned (revised
errors in the original transcripts received from the service), and de-identified the
transcripts. The de-identified and cleaned transcripts were used by the research
team for data analysis.

4.2 Focus group data analysis

We performed a qualitative analysis using a hybrid inductive and deductive
coding approach [66] that consisted of two phases of coding. In Phase 1 of qualita-
tive data analysis, researchers used open coding to explore the data. This method
allowed codes to emerge from salient ideas or experiences of participants in the
dataset that may be related to the research context [67]. Only the first two focus
groups were analyzed in Phase 1 to ensure that the biases or experiences of those
who designed the new PRT program did not influence the development of inductive
codes representing the experiences of those participating in the program. Two grad-
uate students, who were not part of the PRT program development, independently
reviewed the transcripts. They created memos detailing emergent participant expe-
riences and ideas and employed a constant comparative approach [68] to refine the
inductive codes. This iterative process continued until both researchers reached a
consensus on the emergent codes and their definitions. After refining and finalizing
these codes using the first two focus group transcripts, all three focus group tran-
scripts were then coded with the finalized list. These inductive open codes and their
definitions can be found in the Appendix (see Tables A1 and A2).

Phase 2 of qualitative data analysis is best described as structural coding [67].
This coding method explored the data through the lens of structural codes that
reflected the goals of the PRT program. The codes reflecting the program’s goals were
developed from documentation of the program’s development and then reviewed
for alignment by the committee member who spearheaded the design and imple-
mentation of the new PRT program. After refining and finalizing these codes, all
three focus group transcripts were coded. These deductive structural codes and their
definitions can also be found in the Appendix (see Tables A1 and A2). One additional
analysis step that was completed to compare the three focus groups was quantifying
the data [69]. The codes in each transcript were counted by participant to determine
if the first two focus group data sets differed noticeably from the third, considering
that the participants in the third focus group were also involved in designing and
implementing the piloted PRT program. If they showed large or significant differ-
ences, we would have considered the data from the third focus group to be biased
and not used it for further analysis.

Finally, after all codes were developed and applied to the focus group transcripts,
a comprehensive thematic analysis of the complete codebook [66], [70] was con-
ducted. This zoomed-out thematic analysis of both code sets allows for broader
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themes related to the program’s goals and individuals’ experiences with teaching
professional development in engineering to emerge. This thematic analysis was
conducted by considering all codes and definitions and grouping the codes based
on similarities (e.g., sentiments, values, challenges, etc.). Once a few general themes
emerged, the graduate students conducting the analysis noticed a pattern and con-
firmed that pattern using the text to which the codes were applied. They further
refined the broader themes and takeaways of the research by utilizing the data high-
lighted through the hybrid coding process. After identifying and describing these
patterns, they were presented to the faculty overseeing the research. The faculty
developed the PRT program to be further validated and refined by faculty with expe-
rience and knowledge in experts’ development.

By employing focus groups for data collection and utilizing a hybrid inductive
and deductive approach to qualitative data analysis in two phases, we were able
to not only better understand how EED educators navigated the pilot PRT program,
but also gain insights into how teaching professional development experiences and
opportunities are valued and experienced broadly. These insights will be further
shared in the section that follows.

4.3 Limitations

While this data was collected with research outputs in mind, rigorous engi-
neering education research was not the primary purpose of the focus groups at
the time they were conducted. Therefore, there are limitations to the work pre-
sented in this manuscript. The data was specifically collected and analyzed initially
through the lens of continuous improvement within a department of engineering
education at a large, public, research-intensive university in the United States.
The structure of our piloted PRT program, as well as our methods of internal data
collection for continuous improvement, may not be feasible for all engineering
department needs, but we do hope they are scalable to the needs of individual
departments. Due to the limited availability of our facilitators, we were only able
to conduct three focus groups. Due to this limitation, we likely did not achieve full
saturation and capture all faculty members’ unique experiences with the newly
implemented program through our data. Additionally, we recognize that partic-
ipation in these focus groups, where data was collected on participants’ experi-
ences with the piloted PRT program, was voluntary. Therefore, it may have been
affected by self-selection bias. Finally, although we intentionally had these focus
groups facilitated by educational specialists external to the department, it is pos-
sible that some faculty didn’t feel comfortable participating in discussions with
their colleagues in the department regarding their teaching development and
peer reviews of teaching, given the implications these reviews and metrics have
on promotion and tenure packages.

5  RESULTS: FACULTY DEVELOPMENT OUTCOMES

In total, 12 faculty members from Ohio State University’s Department of
Engineering Education participated in focus groups to discuss the pilot PRT pro-
gram. Figure 1 visually represents participants’ teaching positions and self-reported
years of teaching experience in higher education.

76 International Journal of Engineering Pedagogy (iJEP) iJEP [Vol. 14 No. 3 (2024)


https://online-journals.org/index.php/i-jep

iJEP | Vol. 14 No. 3 (2024)

Considering the Development and Evaluation of Engineers as Teachers

Years of Teaching Departmental Position
< 3 Academic Years = 3-10 Academic Years Clinical Faculty = Lecturer
s> 10 Academic Years = Did Not Report u Senior Lecturer u Tenure Track Faculty

Fig. 1. Representation of participant’s years of self-reported teaching experiences and departmental position

We purposefully created three separate focus groups to ensure a diverse repre-
sentation of both positions and titles in the department and self-reported years of
experience. The composition of each focus group based on these metrics, as well as
all participants’ pseudonyms, is detailed in Table 1.

Table 1. Table of the participant make-up of each focus group

Focus Group Participant Pseudonym Years of Teaching Departmental Position
Jane 3-10 Academic Years Tenure Track Faculty
1 Ron <3 Academic Years Lecturer
Tim 3-10 Academic Years Senior Lecturer
Ashley 3-10 Academic Years Senior Lecturer
Wendy >10 Academic Years Senior Lecturer
2 Kevin >10 Academic Years Senior Lecturer
Gretta >10 Academic Years Clinical Faculty
Katie <3 Academic Years Lecturer
Avery >10 Academic Years Tenure Track Faculty
] Betty 3-10 Academic Years Senior Lecturer
Denise 3-10 Academic Years Senior Lecturer
Carl 3-10 Academic Years Lecturer

Through the analysis process described in the previous section, these focus
groups yielded valuable insights related to how participants experienced the pilot
PRT program and how these experiences aligned with their teaching development
values and needs. These results are further detailed in the following sections.

5.1 Hybrid analysis outcomes

Phase 1’s inductive open coding approach yielded 11 codes that were identified as
significant in participants’ experiences with the newly implemented PRT program.
Figure 2 presents the 11 inductive codes that emerged from open coding. Phase 2’s
structural codes were developed based on artifacts from the PRT program’s develop-
ment and implementation (e.g., [61]). Figure 2 also lists the five deductive structural
codes. The full list of codes, along with their definitions and example passages, can
be found in the Appendix (see Tables A1 and A2).
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Codes Developed Through Open Coding Codes Developed for Structural Coding

Agency & Autonomy in PRT Tasks and Timing Development of Teaching Practices, Considerations, or

Artifacts
Collaboration and Cross-Communication Robust Feedback
Departmental Structure, Support, and Space for Teaching &
Development PRT Process Serving Diverse Needs

Empathy Need-Based Approach to PRT Participation

Future PRT Considerations & Recommendations Instances of Reflection

Lacking & Receiving Education Training & PRT Training

Personal Value of Teaching & Teaching Development

Personal Stories

PRT Cognitive Load & Time Investment

Slipstreamed

Systemic Value of Teaching & Teaching Development

Fig. 2. List of inductive codes developed through constant comparative open coding
and list of deductive codes informed by PRT program goals and used for structural coding

When the three focus groups’ codes were compared by quantifying the data [69],
we found that the differences were minimal and not a cause for concern or a rea-
son to exclude focus group 3’s data from the overall thematic qualitative analysis.
Table 2 summarizes the code counts. Table 2 indicates that the third focus group did
have a slightly higher ratio of deductive to inductive codes, as expected, given the
focus group members’ familiarity with the piloted PRT program’s goals.

Table 2. Table of code counts from focus groups

Focus Group 1
Transcript

Code

Instances

(Count)

Code

Instances

(%)

Focus Group 2
Transcript

Code

Instances

(Count)

Code
Instances

(%)

Focus Group 3
Transcript

Code

Instances

(Count)

Code
Instances

(%)

Inductive Codes 117 79% 105 79% 91 72%
Deductive Codes 31 21% 28 21% 36 28%
Total Codes 148 100% 133 100% 127 100%

5.2 Emergent themes: teaching values systems

After the research team finalized both the inductive and deductive codes through
iterations to ensure quality and trustworthiness [68], they further examined these
codes using a thematic analysis approach [70]. This analysis aimed to establish con-
nections among the codes and identify themes that emerged when faculty discussed
their experiences in the pilot PRT program.

Thematic analysis of the codes and passages tagged with those codes revealed
two distinct value systems related to teaching and teaching development: personal
values of teaching and teaching development and systemic values of teaching
and teaching development. It was important to consider both the codes and their
associated definitions, as well as the transcript passages tagged with those codes,
when identifying and developing emergent value systems. This is because codes and
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transcript passages tagged with those codes do not directly correspond to a single
value system. In some instances, transcript portions are tagged with specific codes
related to personal and systemic teaching values or interactions between the two
value systems. Figure 3 illustrates how most codes applied to the transcripts gener-
ally map to the two emergent value systems.

Personal Value Systemic Value
of Teaching & of Teaching &
Teaching Development Teaching Development

«

Needs-based

approach to PRT Agency and
participation autonomy in PRT
tasks and timing
Development of Robust Feedback
teaching practices, PRT cognitive load
considerations, or & time investment
artifacts
Empathy
Lacking or receiving
Collaboration and education training or
Cross-communication PRT training

Fig. 3. Mapped codes that were applied to text in transcripts that related to one or both of the two emergent
value systems of teaching and teaching development

Personal values of teaching and teaching development emerged when edu-
cators discussed their own needs, goals, or activities for professional growth. Often,
their personal values were teaching informed and motivated these needs, goals, or
activities. This is illustrated in the quotes from the focus group participants below:

“I was forced into doing a lot of workshops. Well, I didn’t have to. I wasn’t
forced, and I didn’t have to. I wanted to because I care about my teaching. And I
had never taught a class online before, and so I wanted to know what were the
best practices? What should I be doing? How do I convert everything over and so
on? So, I did a lot of training”—Gretta

“I think the emotional part, for me, because I was having very intentionally, the
person I observed and who observed me, we chose days that we were nervous and
worried about leading with our students because of the fraught-ness of the topic, given
the political and social climate. It was really helpful just to have the pre-observation
meeting and discuss those concerns, the emotional concerns of teaching, as well as
Just the actual instructional methods that were going to be used. It made me feel
more confident in my approach, even if it didn’t totally diffuse the anxiety.”—Denise

Gretta described her experience transitioning to online learning and realiz-
ing that it was an area of teaching in which she lacked experience. Gretta values
effective teaching and is motivated to enhance her skills by attending workshops
and training sessions to improve her online course instruction. Denise described
her experience with another faculty member during peer teaching observations.
Denise values being emotionally comfortable with the subject matter she is teaching.
Denise and the peer she partnered with for observations were intentional in choos-
ing days for observation and discussion. They selected days when they were teach-
ing challenging topics that evoked feelings of nervousness and anxiety. This way,
they had someone to express and discuss those concerns with.
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Systemic values of teaching and teaching development frequently surfaced
when faculty discussed departmental expectations, institutional values, or broader
institutional expectations regarding teaching and teaching development. These
instances are illustrated in the quotes from focus group participants provided below.

“How Is this going to be used in things like performance reviews? I mean, so
the fact that we fill it out shows us the department values it, but what does that
value mean to them? How is this going to be used ...?”—Ashley

“In the meetings, they’re like, ‘Jane, you get good SEIs, stop working on your
teaching, write papers.’ ... Like this is the advice you sort of get in terms of if you
want to be successful here because we’re at an R1 institution™—jane

Ashley speculates on the value and utilization of faculty participation in the pilot
PRT program within the department. She notes that by having faculty participate in
the program, the department must value the outcomes in some way. However, she
lacks clarity on how the department values their participation and in what ways the
outcomes might be used. Jane, on the other hand, clearly defines how the system
she works within values her teaching, and it is through good SEIs. She notes that the
advice she receives regarding being successful in her role is more research-oriented
than focused on teaching, considering her SEI feedback is already satisfactory.

5.3 Values systems interactions

While these two value systems emerged as different from one another in the-
matic analysis, focus group participants often spoke about interactions between the
two value systems. In some instances, internal conflict was described when partici-
pants’ personal teaching values were misaligned or conflicted with systemic teach-
ing values. This misalignment can be observed in the following quotes:

“Moving up the tenure track, ['m] having to check those boxes of having peer
review, an appropriate number of peer-reviewed teaching [observations]”—Avery

“So, in my role ... scholarship of teaching and learning, any publications,
research, that sort of thing, is not compensated. Going to extra workshops and
things are really great and it was really wonderful to do, but that was a voluntary
thing on top of the work that we’re compensated for. ... It’s challenging to feel like
we’re both being told that this thing is very valuable and important, but it’s just not
quite important enough that it can be paid for.”—Ashley

“We know that we want to provide our students the best experience that they
can have. Teaching is like a very important aspect of our goals in our department.
And you hear Jane say it like how it’s not a super important part of her promotion
and tenure process that she is in right now, but she is ... I could hear that little bit of
a conflict as well like I still kind of want to do these things, but it’s just not valued
by the system in place.”—Tim

In each of the three quotes above, it can be observed that there are value tensions
that exist as these faculty members navigate teaching development within their
roles. Avery discusses the process of “checking boxes” as she seeks peer review of
her teaching experiences while progressing through her tenure track role. The term
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“checking boxes” is typically used synonymously with doing things for the sake of
doing them and not for genuine value. This indicates that Avery did not personally
value those experiences but was merely “checking boxes” because the system she
was working within placed value on them. Ashley illustrates these value tensions
using compensation. She notes that while she finds value in engaging in teaching
development opportunities that are aligned with what the field defines as the schol-
arship of teaching and learning (SOTL) [71], in her role, she is not compensated for
SOTL work. Therefore, she does not feel that the system she works within values her
engagement with SOTL, given that she is not formally compensated for it. Tim points
out that while he values teaching and perceives it as an important departmental goal,
he also recognizes that institutionally, some faculty must prioritize other aspects of
their job over teaching to be promoted by the systems in place because teaching is
not valued equally across the institutional system.

While these focus groups revealed not only the existence of these two value sys-
tems, they also shed light on the ways in which they interact. It was clear from the
quotes above that value tensions exist, and there are times when these two value
systems appear to be misaligned. When discussing their involvement in the piloted
PRT program within the department, participants in the focus group overwhelm-
ingly described experiencing reduced tensions and improved alignment between
their personal values and the department’s systemic values, which were facilitated
by the piloted program.

“I think what this experience did for me is it kind of gets me back in touch
with how much I really do think about teaching and how much I have thought
about it and how hard I am trying, but that’s just usually all in my head. And so,
it’s almost like I just lose track of it. And it’s not the thing I'm talking about, even
though I'm doing it. ... But I think, for me, it’s very valuable that the department is
making that space and making that accountability to get back in touch with that
thing that you're also doing. And so, for me, it’s more of like a reminder perhaps
than the other things that are so more obvious or spoken. I like the fact that we’re
speaking to the teaching.”—jJane

“Knowing that our department and our supervisors value these things because
espectally for lecturers, I think, since our role is more in teaching, it’s nice to know
that. I also think I have a slightly different perspective because my background
in education is much stronger than my background in engineering. And so, for
me, this is like one of those nice reminders to have every once in a while, because
sometimes you can just get in a grind so much that you forget what the focus is
and [that teaching is] important.”—Kevin

Both Jane and Kevin note in these quotes, that in the roles they serve, it is possible
to lose sight of the personal value of teaching. They note that the new PRT program
implemented by the system they work within served two main purposes: 1) as a
reminder to critically evaluate and refine their teaching practices while embrac-
ing their personal values related to teaching, and 2) as a means to clearly commu-
nicate the systemic value of quality teaching practices and teaching development
within the department.

These focus groups facilitated conversations about faculty teaching development,
enabling us to identify ways in which teaching development programs and initia-
tives align or do not align with personal and professional value systems related to
teaching and teaching development. The pilot PRT program offered a wide range
of teaching and development opportunities, enabling participants to select the
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development activity that best suited their needs. The program served as a system
to professionally recognize teaching development and provided autonomy to each
faculty member in the department to choose the teaching development activity they
would undertake. This autonomy led to participants experiencing improved align-
ment between their own values and the systemic values of teaching quality and
teaching development.

6  DISCUSSION AND IMPLICATIONS

The evaluation and professional development of engineers as teachers in higher
education needs reform to align with the changes and evolution of engineering
education. Despite lacking formal education training [18], engineering faculty
are expected to teach students and are evaluated on their teaching. Additionally,
the most widely used methods for teaching evaluation—SEIs and classroom
observations—have alarming limitations and concerns regarding reliability and
validity [31-34], [47-51], [53]. Yet, they continue to be utilized to assess the teach-
ing proficiency of faculty in promotion and tenure decisions. Many researchers
are starting to emphasize the necessity for a change in how we assess teaching
performance [72], [73].

In our data, engineering faculty express mixed feelings and describe value ten-
sions regarding the evaluation and development of their teaching. This process
involves balancing their personal needs and teaching goals with systemic expecta-
tions and outcomes. The results of the focus groups conducted with EED faculty align
with research that has also found that faculty want feedback on their teaching [40]
and find feedback useful [35]. Faculty in our focus groups described ways in which
they engaged in their teaching professional development for this pilot PRT program,
as well as in various other ways to enhance their skills as educators. Despite their
desire to continue growing as teachers, our focus groups also revealed that engag-
ing in teaching evaluation and development is not always easy. Participants men-
tioned that teaching professional development activities are time-consuming, and
it is unclear how the hours spent on these tasks align with their job responsibili-
ties. Many participants were uncertain about how evaluative teaching development
activities could be used to make adjustments to their teaching and how administra-
tion might utilize them for discussions related to promotion. Our focus group partici-
pants addressed these concerns, which have also been expressed in literature related
to faculty teaching evaluation and professional development activities for teaching.
Researchers have noted that faculty are often reluctant to participate in evaluative
teaching professional development activities, such as peer review of teaching, due to
the time it consumes [48], [49], the lack of actionable feedback [74], and the potential
impact on relationships with colleagues [50], [51], or on the reviewee’s professional
growth [48], [53].

Our emerging findings, 1) that there exist two value systems (personal and sys-
temic) associated with teaching and teaching development and 2) that these value
systems may or may not align with specific teaching evaluation or development
activities, have significant implications for teaching evaluation and professional
development in higher education. Any program that aims to evaluate or enhance
the teaching of engineering faculty should recognize the presence of these two
value systems. More specifically, they need to recognize the current tensions that
exist as well as opportunities for improved alignment between the two value sys-
tems. While we understand that programs need to consider systemic policy and
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meet the procedural needs of the institution within which they are implemented,
they also exist to serve the faculty with continuing growth. Therefore, they should
be driven by the values and needs of the faculty participating in the program. These
recommendations, based on our research findings, are well aligned with the work
of Esterhazy et al. [59], who make similar recommendations in their proposed
approach to a more holistic framework for collegial faculty development [59]. The
pilot PRT program discussed in this manuscript was designed for a department at
an R1 institution that accommodates various teaching roles with differences in the
expectations for teaching evaluation and development across these roles. The pro-
gram was designed to address the departmental need for a common tool that could
be utilized for teaching evaluation and development purposes across all faculty and
teaching roles.

By creating a program with 18 teaching development options to meet the poten-
tial needs of all departmental faculty, we also established a program that readily
enabled faculty to navigate the existing tensions between what they personally
value about their teaching and teaching development and what the department val-
ues about their teaching and teaching development. Many participants found that
activities they were already engaging in to improve their teaching, driven by their
personal values related to teaching, now ‘counted’ and were systematically valued
as well. This parallels faculty motivation research, in which Lechuga and Lechuga
[75] argue that in an academic system with faculty reward structures more focused
on research (i.e., tenure), faculty often rely on intrinsic motivators when it comes to
teaching. The personal values of many faculty members, including the participants
in our focus groups, intrinsically motivate them to engage in teaching evaluation
and development activities beyond SEIs and classroom observations. Future teach-
ing development programs would benefit from formally recognizing and valuing
this engagement.

Having 18 options not only served to cast a wider net in terms of teaching devel-
opment, which is now recognized and valued as significant by the department,
but also offered increased levels of autonomy to faculty. In fact, providing faculty
with multiple options to choose how they engage with their teaching development,
along with a structure that values their engagement within the existing systems,
led to high satisfaction with the piloted program. The design of autonomy was
intentional, considering that autonomy is crucial for faculty motivation and sat-
isfaction [76]. The autonomy built into this piloted PRT program provided faculty
with a means to not only navigate but also align the two value systems, resulting
in high levels of satisfaction and appreciation for the piloted PRT program. These
emergent findings mirror what Pollicino [77] reported when surveying faculty
about job satisfaction. One of her most important findings was the faculty’s need
for congruence between the individual goals of faculty members and the goals and
mission of the institution. The benefits of autonomy and clear alignment between
personal values and goals with departmental values and goals on faculty satisfac-
tion and motivation also serve as reasons to consider advancing teaching develop-
ment program structures in similar ways to what we have piloted [61]. While we
recognize that the program developed and implemented was designed for an engi-
neering education department at a large R1 public institution and therefore might
not be implementable across all engineering departments or contexts, what we
do find to be transferable from our context to nearly all other contexts is faculty’s
desire for and satisfaction with having the autonomy to develop their teaching in
ways that are both valuable to them personally and valued by the systems within
which they work.
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7  CONCLUSIONS AND RECOMMENDATIONS

As the calls and recommendations for faculty to make changes to their curric-
ula and classroom learning environments to keep pace with the world’s evolv-
ing engineering education landscape continue to grow, the support available to
assist them in doing so should also evolve. Engineering faculty require support in
assessing and enhancing their teaching performance due to the absence of formal
education training. However, this is not a call to create or reinvent faculty teaching
evaluation tools or to establish entirely new programs to facilitate teaching profes-
sional development. These resources already exist in the form of SEIs and obser-
vations for evaluation, as well as workshops, publications, seminars, teaching and
learning centers, etc., to support teaching development. This is a call to reimag-
ine and enhance how we utilize, leverage, and collaborate with these current
tools and resources to promote the assessment and growth of engineering educators
as instructors in a manner that aligns institutional needs with faculty objectives.
This is crucial given the diverse teaching roles and positions within departments
across universities.

The piloted PRT program in Ohio State’s EED is at the forefront of this advance-
ment by establishing a program that recognizes a wide range of activities that fac-
ulty have long valued for their teaching development as meaningful contributions to
the advancement of teaching within the department. Focus groups with the faculty
discussing this piloted program revealed that two value systems exist: one related
to what the departmental system values about teaching, and the other related to
what they personally value about their teaching. Faculty focus group participants
were overwhelmingly satisfied with the piloted program. They noted that the auton-
omy to choose one of the 18 teaching development activities for the academic year
allowed them to “count” teaching development activities they normally engage with
on their own. This alignment of their personal values regarding teaching develop-
ment with those of the department was highly appreciated.

The engineering education community has an opportunity to reimagine what
engineering teaching evaluation and teaching development look like for engineer-
ing faculty in higher education. Evidence-based pedagogy tells us that reflection
[78] and good feedback, coupled with many opportunities for practice [79], sig-
nificantly improve learning and performance for our students. Therefore, why
not design the continuing education of educators using those same principles?
Departments have the opportunity to reconsider how teaching performance is
measured. This can be achieved not solely through the evaluations of students or
observations of colleagues, but also by including the developmental activities and
reflections of those engaged in teaching. This approach offers a more holistic per-
spective that places value on the needs, goals, and growth of the individual whose
performance is being reviewed.
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10 APPENDIX

Table Al. Table of inductive codes and corresponding definitions

Inductive Code Definition

Agency & Autonomy in
PRT Tasks and Timing

Passages related to participants having (or not having) the freedom and flexihility to make their own
choices regarding PRT activities and interactions with others.

Collaboration and
Cross-Communication

Passages related to the existence (or lack of) collaboration and communication between colleagues and
between the pillars of the department or other departments.

Departmental Structure,
Support, and Space for Teaching
& Development

Passages that relate to the acknowledgement of the Department’s organizational behavior (structure,
resources, support, etc.) that impact the PRT process.

Future PRT Considerations
& Recommendations

Passages referring to forward thinking related to PRT beyond what was experienced in the past
academic year.

Lacking & Receiving Education
Training & PRT Training

Passages related to existence (or lack of) training in education, or training in how to review teaching/
teaching materials.

Personal Value of Teaching
& Teaching Development

Passages related to personal, or Departmental (or larger university or funding systems’) values related to
the importance of teaching and teaching development.

Systemic Value of Teaching
& Teaching Development

Passages related to Departmental (or larger university or funding systems’) values related to the
importance of teaching and teaching development.

Personal Stories

Creating a shared vision and unification via adversity encountered during teaching experiences in
the department—talking about adversity then using the plural ‘we’ when describing dealing with
that challenge

PRT Cognitive Load & Time
Investment

Passages related to the cognitive load (both initial understanding and activity) and time load or investment
involved in understanding, participating in, and reflecting on the PRT goals and activities.

Slipstreamed Passages that highlight the benefits of getting ‘double time’ for participating in the Program. This is when
participants explicitly state the synergy of the peer review of teaching program.—when they were already
doing something and now, they are getting ‘credit’ for in PRT system.

Empathy Mention of taking the role of another person or putting themselves in another’s shoes. Perspective taking

and consideration.

Table A2. Table of deductive codes and corresponding definitions

Deductive Code Definition

Development of Teaching
Practices, Considerations,
or Artifacts

Passages related to participation in the PRT process leading to outcomes of further development of
teaching methods, artifacts, or considerations by participants.

Robust Feedback

Passages related to the transfer of knowledge from feedback as a result of the PRT processes being
‘robust—strong, meaningful, or genuinely helpful in various/multiple ways—E.g., not just ‘good job’ but
instances of deeper meaning or multiple suggestions/outcomes from feedback

PRT Process Serving
Diverse Needs

Passages that discuss the utility of the PRT process across all teaching members of the department despite
their rank. Applicability ranging from GTAs to documentation for promotion and tenure packages

Need-Based Approach
to PRT Participation

Passages in which participants identify that the PRT activity of their choice addressed a topic/need/
shortcoming/concern of theirs that they had regarding their knowledge, skills, ability, or artifacts/processes
used in teaching.

Instances of Reflection

Passages in which the participants describe the act of reflecting on their PRT activity/activities and/or the
impacts of these reflections.
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