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Changing an Electrical and Computer Engineering Department Culture from
the Bottom Up: Action Plans Generated from Faculty Interviews

Previous research [1] has documented the pressures encountered by STEM faculty at R1
institutions: weighty teaching loads, pressure to “publish or perish,” urgency to obtain funding,
mentorship of graduate students, and the stress of promotion/tenure all can have deleterious
effects on the well-being and job satisfaction of faculty. Moreover, these pressures interact with
the disproportionate barriers faced by underrepresented faculty [2]. Given the predicted growth
of faculty positions in coming years (11% from 2018-2028) [3], and that many of these positions
will be held by traditionally underrepresented groups of women and persons of color, it is
imperative that institutions consider the climate and culture of their departments to best meet the
needs of current and future academics. Prior research points to the benefit of collaboration
between faculty developers and engineering educators [4], as representation, retention, and
satisfaction of diverse faculty have important implications for the education of undergraduate
students in STEM as well. The purpose of the present article is to outline a collaborative
implementation of a National Science Foundation (NSF) grant-funded program targeting areas of
concern in a large Electrical and Computer Engineering (ECE) Department.

One National Science Foundation (NSF) program that has been widely and successfully
implemented in more than 160 academic institutions and non-profit organizations is called
ADVANCE Institutional Transformation. The program is designed to assist in the recruitment,
retention, and advancement of women in STEM fields by systemically altering culture, structure,
norms, practices, and policies of institutions that historically have perpetuated inequity among
faculty. These initiatives approach change from both top-down (e.g., establishing policy change
at college- and university-levels) and bottom-up (e.g., altering structures and policies at a
department-level) perspectives to enhance productivity, satisfaction, and diversity of faculty.
This university was awarded an ADVANCE institutional NSF grant in 2006; the work of
transforming department cultures that began as part of the grant has now been institutionalized.
The present document outlines how one component of the ADVANCE initiative was leveraged
in collaboration with a Revolutionizing Engineering and Computer Science Departments (RED)
NSF grant awarded to a large ECE department at this University. The RED program supports
revolutionizing ECE departments through the cultivation of an inclusive, collaborative, and
innovative department culture by facilitating structural, policy, and procedural changes.
Currently, 21 departments nationally are funded by RED grants [5]. This paper will describe that
ADVANCE initiative before detailing its impact on the ECE department.

The Department Enhancement Program (DEP), originally called Collaborative
Transformation, was a key part of the NSF ADVANCE grant and has now been implemented in
30 departments at the University. Fitting with ADVANCE’s bottom-up approach to
transformation, the DEP allows departments to identify specific areas of concern to their faculty
to develop strategies that address these issues, thereby improving satisfaction and retention of
faculty. The goal is to “mirror back™ to faculty aspects of their workplace that support or impede
satisfaction, productivity, and retention of faculty, particularly faculty from diverse backgrounds.
The process begins with a 90-minute interview with the department chair, followed by similar
interviews with focus groups of volunteering faculty by rank. These interviews are audio-
recorded, transcribed, and subsequently analyzed by a social scientist for consistent themes that



are included in a report to be presented to the faculty. Using this report, the faculty themselves
develop a plan consisting of action items to address the barriers identified.

The original ADVANCE institutional grant included nine STEM departments
participating in DEP. Collectively, 278 faculty participated in the focus groups, with a
participation rate of 74% [6]. Salient themes found to be consistent across these nine departments
included collegiality and work environment; faculty recruitment and hiring; promotion, tenure,
and faculty evaluation processes; mentoring faculty; work-life balance and family friendly
policies; teaching loads, course distribution practices, and rewarding teaching; and facilities,
administrative support, and technical support [6]. A more recent study focused exclusively on
four engineering departments; 63% to 91% of faculty participated. Themes that emerged echoed
earlier topics, with additional themes emerging surrounding diversity, stress for untenured
faculty, and leadership transparency, support, and feedback [7]. A follow-up study was
conducted to determine if the action plans generated by faculty were executed in those respective
departments. On average, 13.7 actions were taken by the departments, with 76.9% of these items
being acted upon [8]. The actions included new/revised structures (e.g., space allocation),
policies (e.g., teaching loads), and practices (e.g., chair communication, transparency). The data
are encouraging and point to the efficacy of the DEP process as faculty engage with and act on
identified areas of concern.

This successful ADVANCE initiative was leveraged as part of the RED NSF grant
awarded to this ECE department. Forty-four ECE faculty members participated in these DEP
interviews in the Fall of 2017. The interviews were specifically focused on departmental support
and challenges, distribution of resources, faculty workload, career/family balance, mentoring,
faculty professional development, productivity, recruitment, and diversity. Faculty were
interviewed in groups according to rank, and issues important to particular subcategories of
faculty (e.g., rank, gender, etc.) were noted. Data were analyzed by a social scientist using the
full transcript of each interview or focus group and the NVivo 12 Qualitative Research Software
Program. The social scientist presented the written report to the entire faculty. Based on the
results of the focus groups, in the Fall of 2018 the ECE department developed an action plan
with six main thrusts for improving departmental culture and encouraging departmental change
and transformation. This activity of developing the action plan coincided with the department’s
five-year strategic planning process, and members of the department’s administrative committee
participated in the development of both plans. The action plan subsequently was shared with the
faculty and with upper administration. A summary of the main themes identified and
corresponding recommendations is below:

1. Department Interactions — Faculty reported varying levels of collegiality in the
department, and stressed the importance of an open dialogue with the chair regarding the
state of the department. The action plan recommended that the department chair
encourage more open dialog among the faculty, and consider the structure and frequency
of department meetings. Separately, the action plan recommended that chairs of academic
areas in the department be held accountable for the working environment, and that
academic areas be encouraged to discuss department-related issues.



2. Mentoring, Promotion, and Evaluation — While faculty reported that expectations and
processes were clear for promotion to associate professor, it was perceived as
considerably less so (from the perspective of both the department and upper
administration) for promotion to professor. Other critical feedback related to the primary
emphasis on research productivity in annual evaluations, and the relative weights given to
teaching versus research activities, both on paper and in practice. The action plan
recommended that the department continue mentoring junior faculty, supplement existing
mentoring for mid-career faculty, improve the clarity of operational documents related to
promotion and tenure, and seek faculty input on the annual evaluation system.

3. Teaching Loads — Faculty expressed concerns regarding the quality and quantity of
teaching assistant (TA) support provided to the department, as well as the perceived
unfairness of the equal weighting of classes for faculty workload consideration.
Recommendations included a request to develop TA allocation models as well as more
equitable teaching workload policies and corresponding expectations. Additionally, the
plan recommended the department chair balance research and teaching needs with
regards to future strategic faculty hiring decisions.

4. Diversity, Equity, and Inclusion — While faculty expressed their belief that hiring and
retaining diverse faculty is important, the department has had challenges in doing so in
recent years. The lack of representation amongst the faculty was perceived as a potential
reason for the consistently low numbers of female and underrepresented students in the
undergraduate population within the department. Corresponding recommendations in the
action plan were to go beyond the required focus on diversity in future faculty searches
institutionalized by ADVANCE, at the expense of narrowly defined strategic research
areas, and to review department policies and syllabus statements on inclusive teaching
and learning environments.

5. Building — Faculty reported significant discontent with the state of the department’s
primary building. Interviews indicated a clear and unambiguous negative impact on
faculty recruitment, retention, and overall department reputation. The action plan
recommended that the department chair communicate with upper administration about
the need for a new building, and explore the potential for collaborating with
complementary departments on housing programs in a jointly shared building.

6. Support Staff — While faculty expressed appreciation for the hardworking staff in ECE,
there was concern regarding the level of staffing, which has decreased relative to student
population. The action plan recommended that the department chair increase
communication with the department regarding new service delivery models, request
additional support for human resources, communications, and finance, and recognize
staff excellence at the annual department banquet and through college/university awards.

In total, the action plan made twenty separate recommendations. At the time of this
writing, ten of the recommendations have been implemented at least in part. The department is
using an emergent change framework to characterize and evaluate the impacts of grant activities
including the DEP process [9], [10]. Evaluation and follow-up studies will guide the department



in continued implementation of the action plan. In coming years, technological and social
changes will mandate the adaptation of engineering programs [11], a transformation which must
also include department climate and cultural change. STEM faculty report placing a high value
on supportive work environments conducive to meeting their needs for flexibility, balance,
personal development, and diversity [12]. Given that ADVANCE transformative efforts have
shown promise in generating real, self-determined, and lasting improvement in such department
practices [13] - [16], the present findings point to the attainability of positive change for ECE
departments which can and should be replicated for the benefit of future faculty.
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