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There is little literature exploring the needs of engineering faculty and the resources available at engineering colleges to

support faculty development. Engineering deans are key stakeholders within institutions well-positioned to discuss trends

and practices in faculty development within engineering colleges, however their perspective has not been captured in the

literature. The purpose of this exploratory qualitative study was to learn about the state of faculty development within

engineering colleges through the perspective of engineering deans. A particular focus was placed on identifying salient

faculty needs and resources available to support faculty development within engineering colleges. Semi-structured

interviews were completed with 23 engineering deans representing three types of institutions: R1 public (n = 8), R1/R2

private (n = 6), and primarily undergraduate-focused (n = 9). A rigorous thematic analysis process was completed until a

final codebook emerged with strong interrater agreement. According to the deans the primary needs for incoming faculty

involved teaching, research, understanding expectations, timemanagement, and connectivity. There were variances in the

approaches and resources available at each institution especially in relation to mentorship. This study indicates that

further investigating effectiveness of faculty development programs especially mentorship across the various stages of a

faculty’s career would be fruitful contributions to the engineering education community.

Keywords: faculty development; mentoring; institutional culture; qualitative methods

1. Introduction

Engaging in efforts that contribute to transforma-

tive change has been a focus in engineering educa-

tion for decades [1–5]. Oftentimes the focus of the

calls for transformation is on student learning and

curricular outcomes. However, there is less empha-

sis on changes that are happening with some of the

key stakeholders leading this change – namely,

faculty and administrators. We suggest that it is
important to focus on these groups because they

possess the capacity, authority, resources, and

influence that are necessary for lasting change.

Faculty development is a commonly accepted

broad term in higher education used to describe

activities designed to facilitate the professional and

personal growth of faculty. Institutional invest-

ments in faculty development programs are essen-
tial to supporting the professional success and well-

being of faculty [6]. Faculty development programs

vary in structure and function but include onboard-

ing programs, workshops, teaching observation

programs, mentoring programs, and faculty learn-

ing communities (FLCs) to name a few.

There has been more of a focus on faculty

development in recent years within engineering
education as demonstrated by the recent establish-

ment of the Faculty Development Constituent

Committee within the American Society of Engi-
neering Education (ASEE) and the continued sup-

port of the National Effective Teaching Institute

(NETI) workshops. Most engineering education

literature related to faculty development however

tends to focus on pedagogical practices and how to

support faculty in adapting evidence-based instruc-

tional practices [e.g., 3, 7–9]. Although the scholar-

ship on faculty development is growing, it is still
unclear to what extent colleges of engineering are

involved in disseminating and supporting a wide-

range of faculty development opportunities such as

mentorship that can support faculty in other areas

in addition to teaching such as research productiv-

ity, work-life balance, and more. There is also little

research examining the effectiveness of these differ-

ent types of faculty development programs with
respect to supporting engineering faculty.

This study begins to address this gap by investi-

gating the current needs of engineering faculty as

well as capturing the state of faculty development

programs from the perspective of engineering

deans. In doing so, the study aims to use this

information as well as the latest research develop-

ments and trends in the faculty development litera-
ture to inform next steps and priorities that may
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support faculty development across colleges of

engineering. Given the purview and scope of influ-

ence engineering deans have within the academic

structure, they are well-positioned to comment on

trends and practices in faculty development. The

perspective of engineering deans is one that is rarely
included among engineering education literature;

but one that is important given their crucial role in

providing vision and leadership on engineering

education, research, and engagement. This study

advances the body of knowledge by highlighting

their unique perspective on the state of faculty

development.

2. Literature Review

2.1 Need for Faculty Development

It is well-documented that the transition from being

a graduate student, lecturer, or postdoc to a tenure-

track faculty member can be challenging [10].
Faculty must quickly master ‘early career survival

skills’ and become productive researchers, effective

teachers, and meet service responsibilities for the

institution. Each of these roles contains a variety of

responsibilities. For example, research responsibil-

ities include planning novel research projects,

writing effective proposals, obtaining funding,

recruiting and supervising graduate students, and
presenting research effectively. Teaching responsi-

bilities include learning how to plan a course,

develop curricula, integrate various pedagogies

into a course, and motivate students.

Traditionally, new faculty are expected to learn

on their own how to perform these responsibilities

effectively, but evidence indicates many are likely to

struggle early in their career with balancing these
competing responsibilities [11]. Boice found that

95% of new faculty take four to five years to

become fully productive in research and effective

in teaching [12]. The learning curve of mastering

these various responsibilities can lead to consider-

able stress. Sorcinelli found that untenured faculty

report higher stress levels in their first three to four

years than tenured faculty due to five main reasons:
(1) not having enough time, (2) inadequate feed-

back and recognition, (3) unrealistic self-expecta-

tions, (4) lack of collegiality, and (5) difficulty

balancing work and life outside of work [13].

Work-life balance and not having enough time

appear to be challenges that remain for many

faculty beyond their first few years. The Times

Higher Education’s 2016 University Workplace
Survey found that 68% of the 1,398 academics

surveyed agree that they ‘‘spend too much time

working’’ and less than a third believe that their

‘‘work responsibilities allow for a healthy work-life

balance.’’ 64% of faculty found their job ‘‘reward-

ing’’, but nonetheless 39% of faculty want to quit

[14]. Many academics enjoy what they do but are

also finding it very challenging to balance their

many responsibilities with their personal life.

Institutions want their faculty to be successful

and productive early-on in their careers especially
considering hiring a new faculty member is a major

investment for an institution. A 2007 National

Research Council report indicates it may take ten

years to recoup the start-up costs of hiring a new

STEM faculty [15]. Replacing a faculty member is

considerably more expensive than retaining one

that is already hired. Institutions therefore have

invested in faculty development programs designed
to assist faculty in their roles and expedite their

learning curve. Faculty development activities can

enhance faculty members’ knowledge, skills,

approaches, and dispositions to improve their effec-

tiveness in their academic roles including teaching,

research, administration, writing, and career man-

agement [16]. Effective faculty development can

result in increased productivity and performance
in research and teaching, and reductions in stress

[17]. The following sections provide an overview of

faculty development programs and elaborates spe-

cifically on orientations, workshops, FLCs, and

mentoring.

2.2 Overview of Faculty Development Structure

and Focus Areas

Faculty development programs have now been

around for many years and have increasingly

become more formalized and centralized within

institutions in recent years. In a survey distributed

through the Professional and Organizational

Development (POD) Network – the largest profes-

sional association of faculty development scholars
and practitioners in higher education – Beach and

colleagues found that 59% of institutions have an

identifiable, centralized unit with professional staff,

while 29% are run by individuals [6]. Of the 385

survey respondents, 56% reported that their exist-

ing faculty development structure is ten or fewer

years old [6].

Sorcinelli and colleagues also distributed a simi-
lar survey to the POD Network ten years prior and

received 494 responses [18]. Both the 2006 and 2016

survey results found that the three primary goals

that influenced faculty development programs were

(1) to create or sustain a culture of teaching

excellence, (2) advance new initiatives in teaching

and learning, and (3) respond to and support

individual faculty members’ goals for professional
development. Interestingly, while the first two goals

remained relatively entrenched, the number of

respondents that selected, ‘‘respond to and support

individual faculty members’ goals for professional
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development’’ dropped from 56% to 29% between

2006 and 2016. These results indicate the design of

faculty development programs may be becoming

less tailored to the individual goals of faculty

members. Meanwhile, at just 8% of respondents,

providing recognition and reward for excellence in
teaching emerged as the least influential goal driv-

ing faculty development programs.

In general, faculty development programs tend to

focus on improving teaching and learning out-

comes. As seen in Table 1, Beach and colleagues

(2016) found that other than the new faculty orien-

tation, the other top issues faculty development

centers provide service for are all directly related
to improving teaching and learning outcomes

through the integration and use of technology,

active teaching pedagogies, assessment tools, and

curriculum reform [6]. With the exception of the

integration of technology, all of these issues actually

increased in priority from 2006 to 2016. Faculty

development programs however may provide sup-

port for scholarly writing, mentoring, career
advancement, leadership, and work-life balance.

Mentoring programs in particular notably experi-

enced a significant spike from 1.90 to 2.71 from 2006

to 2016, signifying this is emerging as a primary issue

for faculty development centers [6, 18].

Faculty development centers primarily offer their

programs via workshops (59%) and individual

consultations (53%), however a number of other
approaches are commonly used including FLCs

(26%), department/discipline-specific workshops

(20%), informal discussions with colleagues about

teaching problems and solutions over coffee or

lunch (20%), institutes/retreats (20%), web-based

resources (16%), seminars (16%), structured discus-

sions (13%), and small group instructional diagno-

sis (SGID; 12%) [6].

2.3 Onboarding/Orientation Programs

Creating a welcoming environment through new

faculty orientations has remained a critical compo-

nent of faculty development offerings [19, 20]. New

faculty go through standard institutional and/or

departmental onboarding procedures, which typi-

cally involves submitting human resources paper-
work, setting up office space, participating in

mandatory trainings, setting up one’s teaching

management platform, and more. Faculty are typi-

cally required to attend an orientation program also

that typically involves relaying information on key

campus resources (e.g., teaching and learning

center), introducing faculty to teaching and
research topics, and offering opportunities for

faculty to network and begin to make collegial

connections [21–23]. This is also an opportunity

for the institution and/or department to present the

values of the institution, establish expectations, and

address questions or concerns faculty may have

[22].

2.4 Workshops & Faculty Learning Communities

(FLCs)

The orientation is typically just a starting point for

faculty development as additional programs are

necessary to sustain holistic faculty development

[24]. Although workshops are the most common

approach among faculty development programs,

evidence suggests that the standard, one-time work-
shop approach may be among the least effective

approaches [25–27]. Research recommends that the

most effective faculty development programs

require sustained faculty engagement over a signifi-

cant period [25, 28]. Otherwise, a significant pro-

portion of faculty will initially adopt new student-

centered approaches will revert to their original

approach [29]. This perhaps explains why faculty
learning communities (FLCs) are becoming

increasingly more common and have been cited as

a faculty development program to expand [6, 30].

An FLC is a more intensive, long-term program

that engages faculty in collaborative work on topics

related to their various responsibilities. FLCs have

been found to provide environments that promote

reflection on how students learn and the long-term
adoption of evidence-based instructional

approaches [3, 31–33]

There are however challenges in incentivizing

faculty to attend professional development pro-

grams, especially long-term programs. Instruc-

tional development programs can be found at

many universities; however, the participation of

engineering faculty members is usually low except
when it is made mandatory [34]. Time constraints
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Table 1. Top 5 issues of faculty development centers

Issue 2016 Score 2006 Score

New faculty orientation/development 3.48 3.03

Integrating technology into traditional teaching and learning settings 3.28 3.28

Active, inquiry-based, or problem-based learning 3.25 3.00

Assessment of student learning outcomes 3.21 2.57

Course and curriculum reform 3.08 2.40

Scale: 4 – to a great extent, 3 – moderate extent, 2 – slight extent, 1 – not at all.



have been commonly cited as a top barrier for

STEM education change [9, 29, 35]. Felder, Brent,

and Prince (2011) have suggested that faculty devel-

opment programs may be more attractive to engi-

neering faculty if facilitated by teaching experts

with engineering backgrounds instead of social
scientists [28]. They also suggest that providing

incentives for faculty to attend may be necessary

such as having attendance count toward tenure and

promotion, making it a certification program, and/

or releasing faculty from teaching or service respon-

sibilities. Indeed, research has suggested that pro-

viding faculty with external motivation to attend

teaching workshops through university reward
structures can eventually lead to more internal

motivation upon experiencing benefits from attend-

ing [36].

2.5 Mentoring Programs

Another important approach to faculty develop-

ment is mentorship. Mentoring has been defined as:

‘‘A process where an experienced faculty member
serves as a guide to an individual with lesser experience
for the purposes of socializing them into disciplinary
norms, fostering their acquisition of institutional and
scholarly knowledge, providing professional opportu-
nities, and person and/or professional support’’ [37, p.
911].

A number of studies have highlighted how indivi-
duals who receive adequate mentoring become

more productive scholars, more effective teachers,

self-report more satisfaction in the workplace, and

have more collegial relationships with other faculty

[12, 38–40]. The main functions of mentoring have

been divided into three main domains – career

development, psychosocial support, and role mod-

eling – which can be accomplished through both
formal and informal interactions [41–42]. Mentors

often serve to support goal setting in research [43],

be an advocate in the workplace and support

networking [44] and provide emotional support

[45]. Effective mentoring relationships are ‘‘char-

acterized by trust, honesty, and a willingness to

learn about self and others, and the ability to share

power and privilege’’ [46, p. 46]

2.5.1 Formal Mentoring

Formal mentoring programs involve the assign-

ment of at least one mentor to a mentee with the

intention of ensuring each new faculty member has

at least one mentor [47]. These programs are

institutionally supported and may be structured
with specific discussion topics, require regularmeet-

ings, and/or involve the assessment of outcomes [48,

49]. The assignments can be made by a department

chair, dean, or someone in a leadership role. Only

about a quarter of U.S. universities have formal

mentorship programs [43]. Formal mentoring pro-

grams require time, money, and programmatic

support. Senior faculty need to be involved and

perhaps incentivized to participate. Assigned

formal relationships also show less success than

relationships developed organically and may feel
forced [50]. Jackson and colleagues discuss how

expectations made at the beginning of the program

should make it clear that there are no hard feelings

if an assigned mentor-mentee relationship does not

work out [47]. In a qualitative study, Lechuga found

formal mentoring programs may also infringe on

the autonomy of younger engineering faculty [37].

In another qualitative study involving engineering
faculty, Long and colleagues (2018) found partici-

pants expressed dissatisfactions with their depart-

mental formal mentoring structures, which

involved periodically scheduled meetings [51].

Overall, the literature suggests the implementation

of formal mentorship programs can be challenging

to implement successfully.

2.5.2 Informal Mentoring

Informal mentoring relationships meanwhile

develop spontaneously when two individuals are

drawn together by mutual interests, and therefore

almost always work [52]. Studies of formal mentor-

ing programs generally conclude by recommending

expanding networking opportunities for faculty so
that they can more naturally develop informal

relationships [38, 47, 53, 54]. Jackson and collea-

gues advise that new faculty should be provided

with opportunities to briefly meet all other faculty

members in their department early on to help

identify someone that might be a natural fit as a

mentor [47]. This can lead to a more organic way of

developing a connection. However, a drawback is
some faculty may not feel comfortable with devel-

oping an informal mentoring relationship. There is

evidence suggesting same race and same gender

mentoring relationships provide more psychosocial

support than cross-race and cross-gender relation-

ships [55]. Female mentees may not feel like they

can address certain issues to male mentors due to a

lack of experience and/or understanding [56]. As of
2018, women constitute just 16.9% of tenure-track

faculty in U.S. colleges of engineering [57]. Conse-

quently, women and other underrepresented mino-

rities (URMs) in engineering usually find it more

difficult to identify mentors. Women and URMs

academics perceive and self-report that they have

less access to higher-ranking mentors, experience

more isolation, and seldom receive emotional and
psychosocial support from mentoring [58–60].

2.5.3 Mentoring Constellations

Whether a mentoring relationship develops for-
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mally or informally, the goal for faculty should be

to develop a network ofmultiplementors, known as

‘‘mentoring constellations’’ [61]. Individuals with

mentoring constellations experience greater objec-

tive career success than those with just one mentor

[62]. Mentoring constellations can also consist of
peer mentors and external mentors. Although

external mentors may lack knowledge on the cul-

ture and internal politics of the institution of the

mentee, they may be able to provide more objective

and unbiased advice as a result because they are less

conflicted by organizational relationships. This can

help create a ‘‘safe’’ environment for the mentee to

be more open and honest since what they say will
not affect a future tenure decision. Women often

times need to be more strategic in identifying

mentors and go outside of their institution and

find external mentors [51].

2.6 Future Directions

Although most faculty development programs are
tailored to new faculty, professional development

and mentoring should be considered a career-long

commitment. Faculty have different needs at differ-

ent stages of their career [10, 28]. While early career

faculty must learn teaching, research, advising, and

time management skills – mid to senior faculty are

more interested in developing leadership, adminis-

trative, and communication skills to effectively run
meetings, lead committees, and foster collabora-

tions. Faculty development programs therefore

should address faculty’s professional needs at dif-

ferent stages of their career. Indeed, expanding

faculty development programs tailored to mid to

senior level faculty has been found to be an emer-

ging priority [6]. Austin and colleagues (2011)

suggest that leadership development opportunities
should be made available for deans, committee

chairs, and department chairs since they play such

a major role in decision-making and communicat-

ing expectations [63].

Having leadership continuously review and

revise tenure and promotion policies has also been

identified as an influential factor in faculty devel-

opment. The reward structure of an institution has
a major influence on what responsibilities a faculty

member should prioritize. In a qualitative study

with 44 tenure-track engineering faculty, a trans-

parent and flexible reward system emerged as an

important systematic need to support faculty devel-

opment [10]. Faculty expressed concerns over

whether tenure and promotion guidelines may

stifle interdisciplinary and collaborative research
projects, because of the difficult nature of evaluat-

ing the impact of the work and the contribution of

each faculty member. This can lead to a culture of

prioritizing workload over productivity or quantity

over quality of work. Finally, additional reward

structures that should also be continuously

reviewed are career and life stage-oriented grants

or funding. New faculty are provided with startup

packages, but Austin and colleagues highlight that

other stage-oriented grants should be considered to
further support mid-career faculty [63].

2.7 Purpose

Within an engineering education context, there is

sparse literature on how engineering colleges sup-

port faculty development. It is also unclear to what

degree engineering colleges are aware of the recom-

mendations and challenges cited in the faculty
development literature. This exploratory study

was conducted to learn more about the state of

faculty development programs within engineering

colleges and identify potential opportunities to

improve these programs. Engineering deans were

selected as participants in this study because of their

high-level perspective over what happens within

their college of engineering and because of the
influence they have on the values and decision-

making of their institution. Additionally, their

perspective on faculty development andmentorship

has not been captured in the literature. The research

questions for this study are:

According to engineering deans:

1. What are engineering faculty’s most salient

professional development needs?

2. What approaches and/or resources exist within

institutions to onboard, mentor, and generally

support engineering faculty?

3. Methods

This study was the first phase of a larger research

initiative aimed at enhancing faculty development

offerings across colleges of engineering including

the home institution of the researchers. This paper

focuses on the findings from the initial phase of this

research initiative, which was focused on investigat-

ing the state of faculty development offerings within
colleges of engineering and particularly identifying

areas of need. The second main phase of the over-

arching project involved applying the information

learned from this study to design and assess faculty

development offerings that address these needs.

The initial investigation involved conducting a

literature review on faculty development with a

focus on efforts within engineering education. As
highlighted in the literature review, there is con-

siderable research on faculty development, however

there was insufficient evidence to determine the

extent these faculty development efforts have been

applied within colleges of engineering and what
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needs or problems still may exist. This study was

therefore designed as a ‘‘needs assessment’’ to

clarify the needs and gaps within current faculty

development efforts. Needs assessment are com-

monly used by organizations to clearly identify

problems and utilize this information to refine and

improve existing interventions or solutions. This
was the intended purpose of this study as the

findings informed next steps of the overarching

research initiative. A particular emphasis was

made on investigating mentorship approaches

since this emerged as an area with no clear optimal

solution in the literature review.

Since this study was exploratory in nature, it was

determined semi-interviews would be most appro-
priate to elicit the desired rich contextual informa-

tion from the deans. A qualitative research design

was therefore employed. Since the researchers were

exploring and interpreting the subjective perspec-

tive of deans, a constructivist worldview was

adopted to guide the overall study. Those who

hold a constructivist worldview believe each indivi-

dual forms their own subjective reality and the role
of the researcher(s) is to uncover these views

through an inductive process.

3.1 Data Collection

Forty-eight engineering deans representing three

types of institutions [R1 public (n = 17), R1/R2

private (n = 14), and primarily undergraduate-

focused (n = 17)] were contacted in the fall of

2017 via email. The schools were sampled in this

manner to ensure a wide-diversity of perspectives.

Twenty-three engineering deans participated in the

interviews resulting in a 48% response rate. The

demographic breakdown on type of institution was

eight R1 public, six R1/R2 private, and nine pri-

marily undergraduate-focused. There was an inten-

tional effort to sample schools that had the largest
student populations for the R1 public and R1/R2

private institutions. The R1 public schools ranged

from having 283 to 773 total faculty while the other

schools ranged from 13 to 356 total faculty [64].

The interviews lasted on average 33 minutes and

ranged from 26 to 49 minutes. The interviews were

delegated among the authors and were completed

over the phone one-on-one. The interviews were
semi-structured; all of the authors followed the

same interview protocol but had flexibility to ask

follow-up questions based on the participants’

response to various questions. The interview pro-

tocol inquired each dean about faculty needs and

existing resources available to support faculty pro-

fessional development. The interview protocol

questions relevant to this study are mapped to the
research questions in Table 3. Specific questions

were asked to uncover the different institutional

processes for hiring and onboarding new faculty,

mentorship structures and programs, and other

types of programs in place to support faculty

development. Other supplemental questions in the

protocol investigated retention strategies, the top

priorities and values of the institution, and about
the role of entrepreneurial thinking in engineering

colleges. These questions were not the focus of this

study, however the entire interview protocol is

provided in Appendix A.

3.2 Data Analysis

All of the interviews were audio recorded and later

transcribed using Rev’s transcription services.
These transcriptions were then uploaded to a qua-

litative analysis software called Dedoose (Version

7.0.23). A thematic analysis was used to identify

major patterns within the interviews. Efforts were

made to minimize researcher biases by adhering

closely to the best practices shared by Braun and
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Table 2. Demographic Information of Deans

Characteristic Quantity

Types of Institution

R1 Public 8

R1/R2 Private 6

Undergraduate-focused 9

Gender of Deans

Female 6

Male 17

Table 3. Interview Protocol Mapped to Research Questions

Research Question Focus Question

Faculty Development Needs
(RQ1)

1. As faculty get started, have you noticed any areas where they tend to need more guidance, or
alternatively, areas where they seem to do well?

2. Have you noticed any requests or trends from faculty in terms of what they need to be successful?
3. What would you suggest as critical components of a faculty mentorship model/program?
4. What opportunities (or needs) are you aware of that relate to mentorship of faculty after

promotion/tenure?

Existing Resources (RQ2) 1. Do you have a process for onboarding new faculty and if so, can you describe it?
2. Do you provide any resources to your faculty in terms of mentorship/faculty development?

Please describe.
3. Are there programs (such as faculty development workshops) that you are aware of, and that

you recommend to your faculty? (could be internal, external) Andwhy those (if anymentioned)?



Clarke (2006) and Creswell (2016) [66, 67]. First,

one of the authors listened to all of the audio

recordings. Second, the same author read through

all of the transcripts and inductively generated a list

of open-codes. A second read-through was then

made to begin to identify relationships between
different codes. The initial list codes were shared

with the other authors and was discussed. An initial

codebookwas then generated consisting of 36 codes

and was then used to organize the transcripts into

excerpts.

To gauge the agreeability of the codebook, an

inter-rater reliability test consisting of 160 excerpts

was completed at this stage on Dedoose with
another author. Dedoose uses a Pooled Cohen’s

(1960) kappa score to summarize rater agreement

across many codes as compared to the rate of

agreement expected by chance. Fleiss (1971) sug-

gested that kappa values of < 0.40 = poor agree-

ment, 0.40–0.59 = fair agreement, 0.60–0.74 = good

agreement, and 0.75–1.0 = excellent agreement [68].

The initial inter-rater reliability test produced a
kappa score of 0.51 indicating fair agreement.

Changes to further refine the codebook were then

discussed between the authors. A second round of

axial coding was completed between the authors to

reduce the redundancies and overlap of the codes.

Several strategies from Saldaña’s (2005)TheCoding

Manual for Qualitative Researchers were applied

including identifying the top 10 quotes that are
most representation of the study and applying the

touch-test [69]. The touch-test involves carefully

considering to what extent the different codes can

be transformed or combined into a more abstract

term or meaning. These methods helped collapse

the codebook further from 36 codes to 16 codes.

This codebook was then used to organize all of the

transcripts into excerpts. A second inter-reliability
test produced a kappa score of 0.72 indicating good

agreement. Once again, the authors discussed dis-

crepancies and one last iteration of the codebook

was made. This final codebook was organized into

two primary themes (faculty needs and faculty

development resources) and several underlying

codes that provide granularity on the main themes.

Overall, the thematic analysis was iterative and
involved multiple perspectives. Since this study was

intended to inform future work, the authors were

genuinely interested in uncovering potential needs

as well as the best practices already being applied

within colleges of engineering. As will be seen in the

following section, the excerpts from this study were

generally straight-forward and required little inter-

pretation. The data analysis process was therefore
more focused on documenting and organizing the

excepts in a report-like manner and ensuring all of

the unique perspectives and ideas were captured.

4. Results

The thematic analysis for the interviews with the

deans produced two overarching themes in align-

ment with the research questions: (1) faculty needs

and (2) the resources available to support faculty

development. Fig. 1 provides an overview of the

primary faculty needs and primary institutional
resources dedicated to faculty professional devel-

opment that were discussed from the interviews

with the deans. The figure also highlights the

symbiotic relationship of the faculty needs and

existing faculty development resources. For exam-

ple, the needs influence the design of faculty devel-

opment resources and vise-versa – the existing

resources can help address faculty needs. The
primary faculty needs theme was further divided

into two main codes: new faculty needs and needs

specific to mid-senior faculty. Tables 4 and 5

provide more detail on each the faculty needs and

faculty professional development resources offered.

Each table contains a description for each need and

resource as well as an example quote from a dean.

The themes and underlying codes are discussed in
detail in the rest of this section.

4.1 New Faculty Development Needs

The areas of need for incoming faculty most

frequently identified by deans were within teaching

and research. Other needs for new faculty dis-

cussed by the deans include understanding expec-

tations & time management, and connectivity. The
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areas of need for mid-career faculty members also

were included as an additional primary code. A

description and example for each code is provided

in Table 4.

4.1.1 Teaching

Fourteen deans (60%) representing all three types of

institutions discussed teaching as an essential skill

for all faculty that typically needs development. The

deans highlight how most incoming new faculty

lack experience and training in teaching. A quote
from a dean representing an R1/R2 institution

summarizes this sentiment well, ‘‘I would say my

experience in general of my 26 years in academia

has been that many of our faculty, well, very few of

our faculty members are actually trained educa-

tors.’’ Several deans infer that the transition to

becoming a teacher is often times challenging and

that many new engineering faculty have not been
exposed to different pedagogies (e.g., flipped class-

rooms) or know how to manage large classes.

Several deans expressed that they believe faculty

often times have to devote more upfront time to

teaching than they anticipate.

The deans converge on the idea that faculty come

in with varying levels of competency with respect to

teaching based off previous experiences as well as
innate ability. For example, one dean highlights

that previous experience as a teaching assistant or

having a teaching certificate can expedite the learn-

ing curve significantly. Another dean remarked,

‘‘Some are natural teachers and others are not

and need a lot of help.’’ Regardless the deans

expect new faculty’s teaching to improve over

time with experience and training. One dean from
an R1/R2 institution commented, ‘‘teaching tends

to be more readily identifiable and addressable.’’

4.1.2 Research

The importance of developing as a researcher was
acknowledged as an essential need for tenure-track

faculty. Within the domain of research, the most

common needs identified by the deans for new

faculty were writing grant proposals and effectively

supervising students. Building a research identity

and vision was also mentioned by a few deans.

Deans representing all three types of institutions

discussed how being able to bring funding to
support research initiatives is an essential compo-

nent of a tenure-track faculty member’s job and

that these faculty need to be able to ‘‘sell’’ their

ideas and develop effective strategies to secure

funding. Many deans discussed that new tenure-

track faculty need to quickly learn how to write

effective grant proposals, which often times

involves getting feedback on their proposals from
more experienced faculty early in their career.

Newer faculty receiving feedback on their propo-
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Table 4. Overview of Primary Faculty Needs

Theme Code Description Example Quote

New Faculty
Needs

Teaching New faculty often start their positionwith
little to no teaching experience and/or
formal training, and therefore need
support in teaching.

‘‘I think everybody always
underestimates how much time they will
devote to teaching or how much
developing materials for teaching will
take’’

Research New faculty typically require support in
becoming strong researchers including
learning how to craft grant proposals,
manage PhD students, and develop a
research vision.

‘‘Then I have found the most important
element in getting faculty off to a quick
start is helping them transition from the
research programs of either their PhD or
their post-doc or both into their own
scholarship.’’

Understanding
Expectations & Time
Management

New faculty need to have a clear grasp of
the expectations for their different
responsibilities (research, teaching,
service) and manage their time effectively
between these different responsibilities in
alignment with tenure and promotion
guidelines.

‘‘Managing [teaching]with all of the other
demands tenure-track have in terms of
scholarship are big themes that tend to
emerge among new faculty’’

Connectivity New faculty would like to be immersed in
the community of practice and feel
connected to other faculty members

‘‘The thing that I would say is, there’s
been a request to build more of a
community. We’ve been doing more
social activities with the group, so that
they can begin to feel like they’re a
cohort.’’

Mid-Senior
Faculty Needs

Mid-career/senior faculty need support
systems in place to support leadership
development while continuing to support
evolving research, teaching, and service
responsibilities

‘‘I think we need more leadership
mentoring at the mid-career, at the senior
associate professor level or the associate
professor level, that we want more to be
able to help those people develop their
leadership skills, particularly in research’’



sals is not something that is consistently done

according to a dean from an undergraduate institu-

tion.

A key need cited by the deans is the importance

for tenure-track faculty to develop a research

agenda and program. This involves establishing a
research identity, and successfully building off of or

transitioning from previous research from their

PhD (or postdoc experience). According to some

deans, some faculty have little to no issue in gen-

erating research ideas, but others may struggle in

this area.

Several deans also discuss how new faculty must

be able to effectively recruit and supervise graduate
students. A dean from an R1/R2 institution com-

mented, ‘‘For the first time, you’re the boss of

students. That has a whole set of challenges that

you’ve not encountered in the past.’’ A dean from

anR1 institution noted this involves ‘‘learning to be

productive through others.’’ Another dean from an

R1 institution argues that new faculty need themost

guidance in learning how to effectively mentor
graduate students. This dean highlights that new

faculty are not typically formally trained on how to

mentor graduate students and that this can emerge

as a hidden element early on in the tenure and

promotion process.

4.1.3 Understanding Expectations & Time

Management

A key challenge for new faculty that the deans

discussed is the importance of faculty understand-

ing expectations and managing their time appro-

priately according to the values of their institution.

Several deans brought up that new faculty are often

unsure of whether they are meeting expectations

from research, teaching, and service perspectives.
Several deans discuss that it can be challenging for

new faculty to balance making progress on long-

term research projects (e.g., writing journal papers

or proposals) with completing everyday tasks (e.g.,

preparing for class or answering emails). These

responsibilities must be balanced in a manner

according to the values and expectations of the

institution.
In general, comments from the deans indicate all

institutions value: (1) quality teaching that engages

students, (2) impactful research initiatives including

proposal development and publications, and (3)

having inclusive, collaborative communities. How-

ever, deans from undergraduate institutions espe-

cially stressed their expectations that high-quality

teaching is extremely important even in the hiring
process. Meanwhile, a dean from an R1 institution

discussed how it is not an expectation that incoming

faculty will be great teachers right away, but that

they must be invested in improving their teaching

skills over time. Several deans from R1 institutions

especially stressed the importance of supporting

and graduating PhD students.

One dean from an R1 institution expressed their

belief that the expectations for faculty are higher

than they used to be because of ‘‘the acquisition cost
of a new faculty member is much higher’’ now. On

the other end of the spectrum, a dean from an R1/

R2 institution discusses the importance of mana-

ging research expectations with clear course load

expectations. In other words, if a faculty member

has a high course load, it is unreasonable to expect

them to have a high research output.

4.1.4 Connectivity

Several deans highlighted the importance for

faculty to be immersed in the community of practice

within one’s own institution. A dean from an R1

institution discussed how easy it is for faculty to

become isolated and how difficult it can be to
reintegrate them into the community of practice at

one’s own institution. A dean from an R1/R2

institution mentioned that new faculty ‘‘have

requested to build more of a community . . . so

that they can begin to feel like they are part of a

cohort’’ indicating new faculty recognize this as a

need. Another dean from an undergraduate-

focused institution elaborates on the importance
of conversations to help alleviate some of

everyday identity challenges and unreasonable

expectations new faculty sometimes impose on

themselves:

‘‘Personal connectivity is really, I think is really
important, to a certain extent, a little bit beyond the
professional. And a second aspect to not underesti-
mate the importance of nitty gritty conversations. I’d
said at our institution we do have some faculty that
suffer from Imposter Syndrome when they walk in and
considering that, at least in the teaching area that we
have, that they perceive us to have unreasonable . . . or
them impose on themselves sort of unreasonable
expectations. We have a tendency sometimes to just
make assumptions or talk about sort of big picture,
philosophical issues when the newer faculty are really
being challenged by the what do I do today or next
week.’’

4.1.5 Mid-Senior Faculty Needs

There was a strong consensus among the deans

from all types of institutions that not enough is

being done to support recently mid-senior level

faculty. Several deans discussed the need to

expand their efforts to identify and cultivate leaders
among associate-level faculty. This could involve

mentoring faculty to become principal investigators

in grants or to take academic leadership positions

like department chairs. In addition to cultivating

leaders, other ideas emerged in terms of how
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institutions can support newly tenured faculty.

Several deans discussed how newly tenured faculty

might be assigned bridge funding or a new startup

package to support them in transitioning research

topics. A dean from an undergraduate institution

suggests encouraging collaborative research pro-
jects with other faculty as a potential option to

help facilitate a transition to investigating new

research topics.

A different perspective was shared by a dean from

an undergraduate institution as they expressed

doubt on whether an institution can and should

push recently tenured faculty to engage in research

if this is not their primary interest. Instead this dean
proposes that it may be more valuable to focus on

improving teaching for these types of faculty. A

final thought related to supporting mid/senior

faculty was expressed by a dean from an under-

graduate institution who proposes that additional

resources should be dedicated to support faculty in

licensing and commercializing technology.

Overall, there was some consensus among the
deans in thatmid-senior career faculty development

should focus on supporting the leadership capabil-

ities of certain mid-senior faculty who demonstrate

aptitude. There was however little consensus on the

extent to which these faculty should be supported in

research, teaching, and other responsibilities, which

could perhaps be attributed to differences in type of

institution and faculty goals and interest. Most

deans expressed that more attention and resources
likely need to be allocated to understanding and

support the needs of these faculty members.

4.2 Institutional Resources to Support Faculty

Advancement

The deans shared and discussed a number of pro-

grams and approaches to support faculty advance-

ment. The resources shared by the deans were

categorized into five main codes: (1) institutional
orientations & workshops, (2) other types of pro-

grams, (3) mentorship approaches, (4) financial

resources, and (5) other influential factors. A

description and example are provided for each

code in Table 5.

4.2.1 Institutional Orientations & Workshops

Many of the deans discussed their onboarding

process, which usually includes an orientation.

The orientations ranged from half a day to a week
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Table 5. Overview of Resources to Support Faculty Development

Theme Code Description Example

Faculty
Development
Resources

Institutional
Orientations &
Workshops

Discussion of institutional orientation
programs and/or workshops that the
institution encourages or requires
faculty to attend to support their
effectiveness in both teaching and
research

‘‘We have a teaching and learning center that offers
faculty professional development in a setting where
they can interact with other disciplines.’’
‘‘We have a very proactive proposal development
office at the university, which offers classes in
proposal-writing.’’

Other
Programs

Includes other sparsely mentioned
programs such as faculty learning
communities (FLCs), classroom
observations, online faculty
development programs, sending
faculty to meet with funding agencies,
or institutional grants to support
educational initiatives

‘‘We have a program that provides the faculty with
professional and peer training on how to become
effective teachers, effective researchers, and effective
communicators to the public and to the stakeholders
who will benefit from their work. The program is for
a full year– once every week the cohort comes
together over lunch to discuss topics related to
teaching and research in a Research I university.’’

Mentorship
Approaches

Includes discussions of howmentoring
happens within the institution both
through formal programs and through
informal mechanisms. Also includes
general discussions on best practices
and ideas to improve mentoring

‘‘I will say that one thing this conversation has made
me think about is whether my interactions or the
school’s interactions with the mentors should be
more structured and formal, because I think that
would lead to a more effective program, whether
there is a way to acknowledge or reward mentor
service in a way that would make that more
meaningful’’

Financial
Resources

Includes financial resources dedicated
toward supporting faculty
professional development including
discretionary funding and competitive
startup packages that provide benefits
such as teaching breaks

‘‘If I am offering a faculty member a chance very
specifically to go to a leadership development
workshop or a grant writing workshop or a teaching
development workshop, or even an advanced
teaching workshop, that is something that the school
will support that will not require them to tap into
those discretionary funds that we have provided
them.’’

Other
Influential
Factors

Includes discussions on changing
institutional values and policies that
influence the design of faculty
professional development initiatives

‘‘And one change we made to the promotion and
tenure guidelines, is to say that multi-author
proposals, multi-author grants, multi-author papers,
conference proceedings, journal papers, multi-
author book chapters, all of the forms of publishing
your work, are equally valuable’’



and are typically offered in the fall, although some

larger institutions offer them in the spring as well.

Depending on the institution, the workshops can be

organized at the university, college, and/or depart-

ment levels. The orientation offers an opportunity

to introduce faculty to the institution including
institutional policies, and the mission, culture,

values, and expectations for research and teaching.

Many of the institutions also introduce faculty to

the relevant resources from teaching and learning

centers to proposal development offices to the

library database. These orientations may also

cover research and/or teaching topics such as

reflecting on research goals, how to set up a research
lab, how to transition from being a graduate

student or postdoc to now recruiting and managing

students, how to manage large-classes, how to

integrate teaching pedagogies, and other related

topics. Several deansmentioned that administrative

tasks are covered in the orientation including how

to set up a website, learning where to print and

make copies, how to make purchases, and how to
handle emergencies. Other topics that were men-

tioned for the orientation include discussions on

how to build inclusive, collaborative communities,

diversity, leadership, and entrepreneurial mindset.

One dean mentioned they like to put together a

panel consisting of some of their top faculty to

discuss relevant topics to getting started.

After the orientation, the most frequently cov-
ered topic covered was ongoing workshops – all of

the different types of institutions mention offering

workshops to support faculty. Many of the deans

mentioned having a center for teaching & learning

that facilitate workshops and even working groups.

Several deans also mentioned their institution has

an office of research or proposal development that

also facilitate workshops. In relation to teaching,
the topics covered in workshops can include build-

ing a syllabus, best practices for teaching a large

class or lab, how to integrate technology in the

classroom, research-supported pedagogies, student

learning theories, assessment, how to handle diffi-

cult situations, and academic integrity issues. For

research, the topicsmentioned include grant writing

strategies, developing a research agenda, andmana-
ging students. Another frequently covered topic is

tenure and promotion guidelines and expectations.

Deans mention that these types of workshops,

especially if they are formalized into a program,

help build the community by allowing new faculty

to network with each other andmore senior faculty.

4.2.2 Other Programs

There were several other types of faculty develop-

ment programs or opportunities the deans shared

other than workshops. For supporting research

development, one of the programs discussed by

several deans involves sending new faculty to con-

nect with funding agencies in Washington D.C.

Several deans also discuss that their office of

research or proposal development helps review

and provide feedback for faculty grant proposals.
One dean even revealed that their institution will

hire external groups to review proposals.

To support teaching, a few deans mentioned they

have more targeted one-on-one programs. This

includes one-on-one consultation and classroom

observation programs in which another faculty

member will observe a class being taught by a new

faculty member and provide them with feedback.
Another example is that faculty can have consulta-

tions with a member of a teaching and learning

center if they would like feedback on a teaching-

related initiative. Several deans also discussed

encouraging educational and pedagogical innova-

tions through institutional seed grants ranging from

$500 to up to $100,000 that can be used to pilot

course improvements in core engineering courses,
develop new courses, integrate new teaching peda-

gogies, and so forth.

Two deans explicitly discussed that their institu-

tion offers a faculty learning community (FLC).

One from an R1 institution discussed key elements

of the FLC their institution in detail and is sum-

marized in the following quote:

‘‘We have a program that provides the faculty with
professional and peer training on how to become
effective teachers, effective researchers, and effective
communicators to the public and to the stakeholders
who will benefit from their work. The program is for a
full year – once every week the cohort comes together
over lunch to discuss topics related to teaching and
research in a Research I university. . . , I will tell you, is
one of the most useful things, because this cohort, I
have seen it now over the years, stays connected as
years go by. And their experiences with the program
make them very willing to come back and contribute to
the program as they become seasoned professors and
expert teachers and expert researchers.’’

More generally, numerous deans also discussed

how their institutions offer formal review processes
to provide feedback to faculty through annual

letters and more intensive mid-term reviews. A

few deans shared that they offer free scheduled

luncheons in which faculty can discuss any relevant

issues and network. Interestingly, one dean from an

undergraduate institutionmentioned that they have

all of their new faculty introduce themselves to an

industry board consisting of high-level executives of
companies. Another unique idea shared came from

one dean from an R1 institution who discussed

having a council in place consisting of assistant

professors who share the needs of new faculty and
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provide ideas for resources with one of the deans

within the college of engineering.

Finally, one dean explicitly mentioned that their

institution has a membership to an online faculty

development program called the National Center

for Faculty Development & Diversity (NCFDD),
which offers faculty members (at any level) free

access to webinars, professional development train-

ings, and mentoring programs. At least two institu-

tions have formal ways to identify potential leaders

among associate faculty and provide leadership

training. One dean described how they have their

department chairs identify and invite leaders

among mid-senior level faculty within their depart-
ment to participate in a cohort that is exposed to

academic leadership training. Overall, most of the

programs in place discussed by the deans were more

tailored to newer faculty members.

4.2.3 Mentorship Approaches

Mentorship was unanimously viewed as a valued
activity among deans, however there were differ-

ences across the institutions in how these types of

offerings are structured. Many of the institutions

have a formal process in place in which a mentor is

assigned (typically by a department chair or hiring

committee). One dean from an R1/R2 institution

described how they assign amentor in the offer letter

so that each new faculty has an official contact they
can reach out to with questions while they transition

to their new institution and role. These questions

could be related to their role, but also more general

questions like tips on where to live. Another institu-

tion assigns both an internal and external mentor to

each new faculty member. According to the dean,

the internal mentor understands the values and

expectations of their department very well and
provides specific feedback related to the tenure

and promotion process. The external mentor can

also be a good resource because the new faculty

member may feel like they can be more open and

honest since there is no conflict of interest with

regards to the tenure and promotion process.

Generally, the institutions try to match mentors

with mentees based on similar research interests,
teaching interests, and other general characteristics.

Several deans acknowledged that the pairings do

not always work out for a variety of reasons. One

dean expressed that perhaps the initial assigned

mentor should be viewed as an onboarding

mentor and the relationship should not be expected

to extend over a long-period of time. This provides

the incoming faculty member with the autonomy to
identify other mentors as they become more con-

nected within the institution. Within these forma-

lized mentoring programs, the degree of

organization can also vary. One R1 institution for

example has a college-wide mentoring program

with a faculty fellow responsible for managing it.

Other R1 institutions leave it up to each department

to decide how they want to run their mentoring

program. A dean from an R1/R2 institution

expressed that mentoring is completely optional at
their institution, but they do have a formal process

where a faculty member can request and be

matched with a mentor.

At other institutions without formal mentoring

programs, there are still other mediums in which

mentorship may occur. One dean from an R1

institution expressed that they look for opportu-

nities for new faculty to collaborate with senior
faculty on existing research initiatives to help ease

the transition into their new research role. This may

even involve co-advising their first student. One

undergraduate focused institution has all of their

new faculty co-teach their first course with a senior

faculty member to gain experience. A few deans

described how they feel it is important for them self

or an associate dean to allocate time to try andmeet
with every single incoming faculty member with the

purpose of understanding their goals and providing

pertinent advice and/or recommendations on who

the new faculty member should connect with. At

larger institutions, the hiring committee and

department chairs are usually primarily responsible

for having these types of conversations and con-

necting incoming faculty to other faculty with
similar interests. One dean expressed that their

institution closely monitors teaching evaluations

and will look to meet with new faculty who are

struggling in order to discuss strategies to improve

their teaching.

The goals of mentoring can vary across different

institutions. One dean from an R1 institution

described the mentors at their institution as primar-
ily supporting research, while a dean from an

undergraduate institution said their mentors are

more focused on teaching. Several deansmentioned

that mentors should review research proposals and/

or teaching evaluations and provide feedback to the

mentee.

A number of considerations for effective mentor-

ing were also discussed by the deans. A few deans
discussed the importance of not forcing assigned

mentoring relationships and empowering the new

faculty to feel like they can approach more senior

faculty and ask the questions they need to ask. The

importance of having multiple mentors was high-

lighted by multiple deans. A frequently identified

problem by the deans involves the time commit-

ment for mentoring. One dean believes that new
faculty may feel like they should not ‘‘waste’’ the

time of more senior faculty and may not want to

take the initiative in setting up regular meeting
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times. This dean believes it may be necessary for the

senior faculty member to consider taking the initia-

tive in schedulingmeetings. Another dean described

the importance for new faculty to feel empowered

to approach more senior faculty and seek honest

feedback from them. In doing so, they must be able
to handle constructive criticism and learn from it. In

return, more senior faculty need to not just provide

positive affirmation, but actually provide construc-

tive criticism when it is necessary.

Several deans expressed interest in further devel-

oping their mentoring program. One dean even

openly questioned whether moving to more of a

formal mentorship structure could lead to a more
effective program. This is demonstrated in the

following quote:

‘‘I will say that one thing this conversation has made
me think about is whether my interactions or the
school’s interactions with the mentors should be
more structured and formal, because I think that
would lead to a more effective program. . . , You
know, maybe there should be more regular and
formal check-in from the mentor. Maybe once a year
we should ask the mentor as well to go through a
checklist that has some very specific questions to ask
about teaching progress and research progress and
plans, because it would be less threatening than it is
coming from the dean or the department chair.’’

4.2.4 Financial Support

The deans also frequently discussed financial sup-

port mechanisms in place to support faculty profes-

sional development including competitive startup

packages with annual discretionary funding. The

startup package is negotiated and can be tailored in

a way to assist each faculty member in establishing

their research program quickly (e.g., funding to
purchase necessary lab equipment, graduate stu-

dent funding to support research, course relief and

summer salary for the first year or so, travel funding

to meet with funding agencies). Additionally, there

is typically funding for conferences and profes-

sional development. There was not enough data

to determine whether there are differences within

these categories of financial support across the
institutions. Separate from startup packages, dis-

cretionary funding provided to faculty was fre-

quently mentioned and discussed. According to

the deans, these funds are typically used for external

professional development opportunities, or to fund

students supporting research. Several deans also

mentioned that they are willing to offer additional

funds for faculty to attend professional develop-
ment opportunities as long as they provide an

appropriate rationale. One dean even shared

having an open-door request policy for new faculty

to come in and request additional resources that

they feel they need to be successful.

4.2.5 Other Influences

Tenure and promotion guidelines and the evolving

responsibilities of the faculty role were highlighted

by deans as a mechanism to provide clear expecta-

tions for faculty. Therefore, these topics may influ-

ence the design of faculty development programs.

For tenure and promotion guidelines, a dean from

an R1 institution discussed how their institution
values multi-author proposals and papers as just as

much as single-author work:

‘‘And one change we made to the promotion and
tenure guidelines, is to say that multi-author propo-
sals, multi-author grants, multi-author papers, con-
ference proceedings, journal papers, multi-author
book chapters, all of the forms of publishing your
work, are equally valuable . . . it’s time to change
that emphasis . . . because the problems today require
multiple researchers from multiple disciplines to
address the serious problems that we face in engineer-
ing.’’

The same dean also discussed how they have
actually altered the tenure and promotion guide-

lines to include commercializing technologies and

starting companies and have seen ‘‘an extraordin-

ary increase in invention disclosures and companies

that have been spun out of college.’’ Commercializ-

ing technologies was highlighted by other deans as

well as a pathway to create meaningful impact

through research. The following quote from a
dean at an R1/R2 private institution highlights

this notion:

‘‘I will argue that we fell in love with this notion of
engineering science, where engineers published papers
in Science and Nature in a university environment, the
same as scientists did, and that was the mark of
prestige. That’s great, and we want our faculty to
publish in those places, but what we really value is
putting it to use. We talk about lives touched, and the
way to touch the greatest number of lives, which is
what society asks of us as engineers, is to have your
development, your creation, your invention, be com-
mercialized and put to broad use.’’

Several deans note that faculty participation in

entrepreneurial endeavors may come more natu-

rally to younger faculty. A few deans described

younger faculty as being more collaborative, data-

driven, and entrepreneurial than older faculty.

Several deans also noted valuing more untradi-
tional faculty responsibilities – some of the exam-

ples shared include helping a graduate student start

a company, creating a makerspace, disseminating

their research in creative ways (e.g., giving a Ted

Talk), and creating educational innovations.

5. Discussion

5.1 Evolving Faculty Needs

As expected, deans discussed the need for new
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faculty to become productive in teaching and

research early in their careers. The deans recognized

that different incoming faculty have varying needs

for learning how to become effective teachers and

researchers. The results indicated that deans

believed poor teaching could be addressed with
training and support. The most frequently men-

tioned research needs for incoming faculty were

developing grant proposals and supervising stu-

dents. Several deans discussed the importance of

providing early-stage faculty with opportunities to

receive feedback on their proposals. Additionally,

deans discussed the importance of equipping

faculty with awareness of the best practices for
recruiting and mentoring students early in their

career.

Several deans also mentioned the importance for

faculty to understand the expectations of their role

so that they are managing their time appropriately

according to the values of the institution. For

example, while teaching is valued at all institutions,

the results indicated high-quality teaching to be
more of an immediate priority for faculty at under-

graduate-focused institutions. This is not surprising

as research expectations are typically higher at R1

institutions. There was little discussion from deans

on supporting faculty with stress and work-life

balance, despite the literature indicating that

faculty maybe struggling in these areas. Instead,

several deans discussed some of the evolving expec-
tations they have of the faculty role. For example,

the deans described the importance of having

faculty critically evaluate the impact of their work

and to extend their roles and responsibilities

beyond traditional research, teaching, and service

activities. Examples of non-traditional activities

that deans discussed include commercializing

research and creating educational innovations.
Although a few deans mention that these types of

non-traditional activities are valued and expected

among their faculty, it is unclear whether this is

widespread among all engineering colleges or just

an emerging trend at a few institutions. One dean

did share that their institution had revised their

tenure and promotion policies to commercializa-

tion is included and to ensure multi-author work is
just as valued as single-author work. However, it is

not clear overall whether tenure and promotion

guidelines are shifting at most institutions to

accommodate these types of non-traditional activ-

ities.

Traditionally, peer-reviewed journal publica-

tions are considered a main output of a faculty

member’s research. However, researchers now have
many creative ways to disseminate their work to the

public and make an impact. For example, having a

Ted Talk go viral and have thousands of views can

lead to a significant impact. Commercializing a

technology and having it be applied can lead to a

significant impact as well. How should these types

of output be compared to a publication in a peer-

reviewed journal, especially a high-tier journal?

These are questions that tenure and promotion
committees will need to consider. Laursen &

Rocque cited the importance of creating transpar-

ent and flexible reward structures so incoming

faculty clearly understand the values and expecta-

tions of the institution [10]. They also discuss how

tenure and promotion policies can stifle interdisci-

plinary and collaborative research. Ensuring tenure

and promotion policies are continuously updated
to ensure faculty have autonomy in creating differ-

ent types of impact is especially important moving

forward as the roles and responsibilities of faculty

evolve.

Deans also recognized connectivity as an impor-

tant need for faculty. Deans acknowledge the

importance of everyday conversations in helping

early-stage faculty navigate their immediate pro-
blems. This theme aligns well the idea of faculty

forming mentoring constellations, which was dis-

cussed in the literature review as instrumental to the

success of faculty. The deans did not mention

potential additional challenges women may

undergo in making connections with their collea-

gues as a faculty need. As discussed in the literature

review, women constitute just 16.9% of tenure-
track faculty in U.S. colleges of engineering [57],

and typically have greater challenges in identifying

relatable mentors, networking, and collaborating

on research projects, resulting in feelings of isola-

tion in their departments [70]. Asking about the

specific needs of women faculty was not part of the

interview protocol, however it still was surprising

this was not brought up as a need or consideration
in the design of faculty development programs.

Engineering departments would greatly benefit

from developing formal mechanisms to ensure

early-stage women faculty (as well as faculty of

underrepresented groups) are provided with

ample opportunities to connect with other faculty

(especially those of the same-gender and/or same-

race) to build their social network.

5.2 Faculty Development Resources

The primary resources deans shared are internal

programs including the initial orientation and then

ongoing professional development workshops.

Across the different institutions, there appears to

an abundance of resources dedicated to supporting
teaching, and also some for supporting research.

All of the deans discuss an onboarding orientation,

and these programs appear to be quite comprehen-

sive and cover a number of teaching, research, and
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administrative topics. These programs can range

from half a day to the week, which is a major

difference in terms of the depth at which these

topics can be covered. There appears to be ongoing

faculty development workshops run by different

groups such as a teaching and learning center, or
office of research. A few deans mention creative

approaches to supporting faculty in research

including sending them to Washington D.C. to

connect with NSF funding agencies and offering

proposal reviews through an office of research or

external reviewers. It is unclear from the interview

how effective these programs are and to what extent

incoming engineering faculty attend. Most of the
programs described took on a workshop format

though, which the literature suggests may not be as

effective as engaging faculty over an extended

period. FLCs, were mentioned by just two deans.

Perhaps more of the institutions offer these types of

programs, but they were not explicitly mentioned as

a primary program by the vast majority of the

deans. As discussed in the literature review, FLCs
are very effective because they require longer term

faculty engagement, which leads to greater adop-

tion of evidence-based teaching pedagogies. Sus-

tained involvement is imperative to the success of

faculty development programs. It is unclear to what

extent institutions are incentivizing participation in

these programs and what the level of participation

is the ongoing workshops and programs offered by
the institutions in this study.

There was considerable variation in terms of how

institutions promote mentorship. A number of

deans described formal mentorship programs that

exists at their institution in which a mentor is

assigned to a new faculty member. One institution

even mentioned they assign an external mentor in

addition to an internal mentor. One dean men-
tioned the use of an online faculty development

program through the National Center for Faculty

Development &Diversity (NCFDD). This provides

an alternative way to access mentorship and faculty

development resources. The majority of the institu-

tions however do not have formal mentorship

programs. At smaller institutions, the dean or an

associate dean can meet one-on-one with each
faculty and provide recommendations on who to

connect with. The pros and cons of formal models

were highlighted by several deans. One dean men-

tioned that perhaps the assigned mentor should be

viewed more as an ‘‘onboarding mentor’’. If imple-

mented correctly, this model seems to mitigate the

risk of the mentor and mentee feeling like they are

being forced into a long-term relationship while
ensuring that every incoming faculty has at least

one mentor in the early stages to ask questions and

get feedback. This can be especially important for

URMs and women in which it may bemore difficult

or take additional time to identify long-term men-

tors. Overall, the deans do discuss connectivity as

an important need, yet most institutions offer do

not offer formal mentorship programs. The litera-

ture does indicate that informal mentoring relation-
ship are more likely to be successful, however there

was little to no mention of how institutions are

designing orientations and ongoing workshops and

programs to promote faculty networking and the

natural formation of peer relationships. Whether

the mentoring program is structured or unstruc-

tured, formal or informal, engineering departments

should be cognizant in how they are addressing
gender and racial inequities that disproportionately

impact certain faculty’s social capital and ability to

identify mentors.

While the study was focused on identifying

incoming faculty needs and general faculty devel-

opment resources, one question in the protocol

focused on understanding the needs of recently

tenured faculty and what resources exist at institu-
tions to support them. There was consensus among

the deans thatmore could be done to supportmid to

senior level faculty. Providing leadership training

opportunities and mentorship so that these faculty

are equipped to take academic leadership positions

and/or be principal investigators in large-scale

collaborative research studies was discussed by a

few deans. Another idea that was discussed was
providing bridge funding to these faculty or have

them participate in collaborative research with

other faculty, to help make the transition to new

research topics. There appear to be few specific

resources and programs dedicated to supporting

recently tenured faculty.

5.3 Limitations & Future Work

The primary limitation of this study stems from

how it was framed as an exploratory study to obtain

engineering deans’ perspectives on the overall state

of faculty development programs within engineer-

ing education. The results therefore only provide a

high-level evaluation of the different areas within

faculty development. Additionally, the deans were
not explicitly asked about certain areas of faculty

development such as tenure and promotion require-

ments, FLCs, and work-life balance issues. Asking

the deans about these topics would have likely

elicitedmore information that would have provided

value to this study.

Despite these limitations, this exploratory study

did reveal interesting insights into how engineering
deans approach faculty development and it also

highlighted several areas for future work. One key

area to further investigate involves how faculty

development programs may be able to support
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faculty in achieving work-life balance early in their

career. Work-life balance and stress-levels for

faculty appear to be a major issue according to

the literature. Faculty have limited time and must

manage many different responsibilities. This study

indicates that expectations for faculty may actually
be evolving to include untraditional activities such

as commercializing technologies, which only puts

more pressure on faculty. As it currently stands,

time is already the main barrier to faculty partici-

pating in professional development programs [9].

The engineering education community could bene-

fit from investigating how faculty responsibilities

may be evolving and how this may influence faculty
work-life balance issues and the design of faculty

development programs.

While this study indicates that the engineering

faculty have many opportunities to get involved in

faculty development programs, it did not indicate

to what extent engineering faculty get involved in

these programs and how effective they are. In

general, the assessment of faculty development
programs has been minimal and primarily focused

on the number of participants and their satisfaction

[6]. Properly assessing faculty development pro-

grams requires extensive knowledge and skills,

time, and resources that most faculty development

centers do not have [71]. The engineering education

community could benefit from supporting more

planned research projects that assess the type of
impact different types of faculty development pro-

grams have on teaching, student learning, research

productivity, connectivity, and more. The primary

form of faculty development programs that engi-

neering deans elaborated on were in the format of

workshops. The literature suggests that expanding

upon these programs and further providing oppor-

tunities for engineering faculty to engage in longer-
term programs such as FLCs may be an important

next step to enhance faculty development offerings.

Providing the proper incentives for faculty to

engage in longer-term programs will likely be

important to ensure the compliance of faculty

until they experience the value of these programs.

This study also confirms that further investigat-

ing the effectiveness of different mentorship
approaches across the various stages of a faculty’s

career would be fruitful contributions to the engi-

neering education community. There were signifi-

cant variations to the extent in which colleges of

engineering support mentorship ranging from pro-

moting informal mentorship to formal mentoring.

Although, the literature indicates that informal

mentoring relationships are generally more success-
ful, ensuring all faculty, including women and other

underrepresented minorities, have opportunities to

connect and find relatable mentors is of critical

importance to their future success. Investing in

formal mechanisms that encourage mentorship

and connectivity could support faculty in develop-

ing mentoring constellations.

Some research questions within the topic of

faculty development that we would suggest the
engineering education community should consider

include:

� What are non-traditional activities that engineer-
ing faculty are increasingly becoming engaged in?

Are these activities valued by senior administra-

tors? Are these activities supported in tenure and

promotion guidelines?

� How often are tenure and promotion guidelines

revised by engineering college administrators?

How well do tenure and promotion guidelines

support the different non-traditional activities?
� Towhat extent do engineering faculty participate

in different types of faculty development pro-

grams and what is the impact of these programs?

� What are best practices for engineering colleges

to support the development of mentoring rela-

tionships especially for early-stage women and

underrepresented groups?

� Are mid to senior level faculty supported
enough?What types of faculty support programs

exist for these faculty and to what extent are they

implemented?

6. Conclusion

This paper presents the findings of an exploratory

study to capture engineering deans’ perspectives on

faculty development needs and existing programs.

The deans who participated in this study affirmed

the importance of faculty development programs to
support the professional development needs of

engineering faculty, which include the areas of

teaching, research, connectively, and understand-

ing and managing expectations. A variety of

approaches and strategies to support these needs

were shared, however there is a lack of coordinated

data onwhich approaches aremost effective and the

extent to which they are utilized. The results of this
study suggest there are opportunities to further

investigate the best practices for designing faculty

development programs that foster long-term

faculty engagement and cultivate mentoring rela-

tionships. There also appears to be an opportunity

to further investigate the needs of recently tenured

faculty and design appropriate programs and

resources to support them. Finally, our findings
suggest there may be a growing recognition of the

value of untraditional activities for faculty such as

commercializing technology or developing educa-

tional innovations. The results have implications
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for both faculty and administrators interested in

learning more about the variety of faculty develop-

ment programs that exist, and engineering educa-

tion researchers interested in learning about specific

research topics in faculty development to further

investigate.
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Appendix A: Interview Protocol

1. On average, how many faculty does your college hire per year? (ask about TT and contract)

2. Do you have a process for onboarding new faculty and if so, can you describe it?

3. As faculty get started, have you noticed any areas where they tend to need more guidance, or

alternatively, areas where they seem to do well?

4. Have you noticed any requests or trends from faculty in terms of what they need to be successful?
5. What would you suggest as critical components of a faculty mentorship model/program?

6. Are there programs (such as faculty development workshops) that you are aware of, and that you

recommend to your faculty? (could be internal, external) And why those, if any mentioned?

7. Do you provide any resources to your faculty in terms of mentorship/faculty development? Please

describe. Probe for where funding for resources come from and how much.

8. Does your college have specific targets for recruitment and retention? If so, probe for any strategies that

college is implementing to achieve targets.

9. What are some of the top priorities for your college? (e.g., the overall strategic direction, mission, etc.)
10. In recent years entrepreneurship (or entrepreneurial thinking/education) has become more present in

engineering colleges. What is your perspective on the role of entrepreneurial thinking in engineering?

11. What opportunities (or needs) are you aware of that relate to mentorship of faculty after promotion/

tenure?

12. Are there any questions I should have asked or anything else I should know?

MarkHuerta,Dr.MarkHuerta is a Visiting Assistant Professor at Virginia Tech. His research interests including student

and faculty professional development, student mental health, and the design of experiential, project-based learning, and

authentic learning in engineering contexts. He previously was a Lecturer within the Fulton Schools of Engineering at

Arizona State University (ASU) and a co-Director of the Engineering Projects in Community Service (EPICS) program.

Mark earned his BS and MS in Biomedical Engineering and PhD in Engineering Education at ASU. He is also the co-

Founder and Chairman of 33 Buckets, a non-profit organization that develops sustainable clean water solutions for

underserved, rural communities in the Global South. Mark is the recipient of the Barrett Early Career Achievement

Award, Pritzker Prize Top 5 Finalist for Emerging Environmental Genius, and Tempe Sister Cities ‘‘Making a World of

Difference’’ Award.

Jeremi London, Dr. Jeremi London is an Assistant Professor of Engineering Education at Virginia Tech. Using mixed

methods research designs, she advances the scholarship of impact; investigates impact-driven questions in the context of

diversity, equity, and inclusion (DEI); and partners with colleagues in Industrial Engineering and Civil Engineering

departments to foster instructional change. In short, London’s scholarship focuses on the complicated and dysfunctional

relationship between what we know and what we do in engineering education. Her NSF CAREER award, entitled

‘‘Disrupting the Status Quo Regarding Who Gets to be an Engineer’’, is a project that blends her passion for impact and

DEI. Her efforts have been supported by over $5.8M, and resulted in over 100 peer-reviewed articles, best paper awards,

keynote addresses, national leadership, and meaningful student outcomes. Moreover, London’s scholarly approach to

teaching courses like mixed methods designs, statistics, and use-inspired design led to the receipt of the 2017 Poly Faculty

Teaching Excellence Award and the 2021 Virginia Tech Presidential Principles of Community Award. As an active member

of the American Society for Engineering Education (ASEE), she’ll lead the ASEEYear of Impact onRacial Equity (2021-

2022) during her term as Chair of Commission on DEI. Prior to becoming a faculty member, she worked at the National

Science Foundation, GE-Healthcare, andAnheuser Busch. She holds BS andMS degrees in Industrial Engineering, and a

PhD in Engineering Education, all from Purdue University.

AnnMcKenna,Ann F.McKenna is the Vice Dean of Strategic Advancement for the Ira A. Fulton Schools of Engineering

at Arizona State University, and professor and director of the Polytechnic School, one of the seven Fulton Schools. She

was named one of the nine 2019 American Society for Engineering Education (ASEE) Fellows for demonstrating

outstanding contributions to engineering education. Prior to joining ASU, she served as a program director at the

National Science Foundation in the Division of Undergraduate Education, and was the director of education

improvement in the McCormick School of Engineering at Northwestern University. McKenna received her bachelor’s

andmaster’s degrees inmechanical engineering fromDrexel University and doctorate from theUniversity of California at

Berkeley.
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