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Abstract

Accreditation is important for ensuring and sustaining the quality of an educational program, but the process can be challenging.
Higher education institutions are open systems that rely on multiple entities, such as faculty members, to assist with the
accreditation process. However, there is sometimes a lack of buy-in and involvement from faculty when assisting with
accreditation-related tasks. This paper describes a cause-analysis study that was grounded in systems thinking and conducted
at an engineering department at a large, diverse public university in the U.S. The study was aimed to reveal interrelated factors
influencing the engineering faculty’s buy-in and involvement in conducting departmental accreditation tasks. Findings indicate a
need to improve the environmental factors, such as provisions of clear communication and suitable resources, as a prioritized
intervention to promote faculty’s buy-in and involvement. Recommended interventions, possible challenges of implementing
them, and implications on managing changes are also discussed.
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Introduction

Accreditation is important for ensuring and sustaining the
quality of an educational program (Germaine and Spencer
2016). Institutions failing to meet the quality standards may
put their students’ academic and professional future at risk.
For example, employers often consider whether an applicant
attended an accredited program (Ceccucci and White 2008).
However, the accreditation process for higher education (HE)
institutions can be challenging. HE institutions rely on other
interrelated entities to assist with accreditation process. One of
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the entities playing a crucial role is faculty. Unfortunately,
sometimes there is a lack of buy-in and involvement from
faculty when assisting with accreditation-related tasks
(Germaine and Spencer 2016) due to a shortage of time
(Beld et al. 2009; Cummings et al. 2008), lack of perceived
benefit to teaching and learning, insufficient expertise (Beld
et al. 2009), and inadequate incentives for tenure and promo-
tion (Andrade 2011).

Studies examining faculty buy-in and involvement in ac-
creditation are limited (Germaine and Spencer 2016;
Grunwald and Peterson 2003; Hutchings 2010). For instance,
previous studies examining engineering faculty’s buy-in and
involvement in program accreditation, such as the
Accreditation Board for Engineering and Technology
(ABET) process, usually discuss recommendations to over-
come the challenges (Al-Yahya and Abdel-Halim 2013;
Damaj et al. 2017; Irizarry and Cesani 2014; Koehn 2006;
McGourty et al. 2002) rather than utilizing the systems think-
ing perspective to analyze the issues holistically and track
down the root causes. The aforementioned current gap of lit-
erature motivated us to conduct a cause-analysis study in an
engineering department to examine the interrelated factors
influencing faculty’s buy-in and involvement in undertaking
program accreditation-related tasks.
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Higher-Education Institutions as Open
Systems

A system consists of interrelated objects working together to
perform a function (Hall and Fagen 1975; Richey et al. 2011).
Additionally, a system is ordered and hierarchical; it consists
of interrelated components that can operate as subsystems,
which also consist of interrelated components (Richey et al.
2011). There are two types of systems—closed and open.
According to Churchman, closed systems are self-reliant and
can endure changes occurring in the environment (as cited in
Richey et al. 2011). However, open systems evolve continu-
ously through the effects of interconnected components within
the environment, and adapt to inputs, processes, outputs, and
feedback that can either improve or worsen the environment
(Swanson 1999).

Systems thinking focuses on the understanding that all key
components are interrelated and comprehending the relation-
ships among the components is crucial to ensure that the de-
sired function takes place (Furst-Bowe 2011). Perceiving HE
institutions as open systems is fundamental before ap-
proaching the challenges regarding the participation in accred-
itation activities. HE institutions continuously evolve because
of the interrelationships among the entities or subsystems
within the environment (Davidson-Shiver et al. 2018;
Richey et al. 2011). The entities within a HE institution com-
prise of internal (e.g., administrators, faculty, staff, students,
facilities, policies, and procedures) and external components
(e.g., parents, accrediting agencies, legislatures, and tax-
payers) (Muljana and Luo 2019; Davidson-Shiver et al. 2018).

In the context of this study, HE institutions rely on interre-
lated entities, such as faculty, to assist with accreditation tasks.
Additionally, the program accreditation process can be per-
ceived as a subsystem within the institutional system. As a
subsystem, the successful program accreditation relies on
faculty’s buy-in and involvement in performing the accredita-
tion activities. Their buy-in and involvement can influence the
inputs and processes entailed in accreditation, gradually
impacting the outputs of accreditation, and eventually shaping
the program’s and institution’s image.

Cause Analysis and Systems Thinking

Cause analysis, defined as “the process of determining the root
cause(s) of past, present, or future performance gaps,”
(Rosenberg 1996a, p. 79) is the bridge to finding suitable
interventions (Rosenberg 1996a) and assists with determining
why performance gaps exist (Van Tiem et al. 2004). The un-
derlying causes originate from multiple factors that entail de-
ficiencies of knowledge, skills, and training, as well as man-
agement deficiencies (Rosenberg 1996b; Van Tiem et al.
2004) such as lack of information and incentives, insufficient

tools and resources, and a flawed working environment and
process (Rossett 1999).

The description of cause analysis resonates with systems
thinking, in which the term system refers to a set of interrelat-
ed parts that work together or perform a function together
(Hall and Fagen 1975; Richey et al. 2011). Notably, the sys-
tems thinking approach necessitates the consideration of mul-
tiple factors holistically rather than simply an investigation of
the parts. Echoing Thompson (2010), exploring what is oc-
curring in the whole system can lead to an understanding of
individual behavior. The systems thinking characteristic in the
cause analysis process can help examine the interrelated, un-
derlying factors that determine faculty’s buy-in and involve-
ment. Additionally, the systems thinking characteristic can
assist in revealing the areas of highest leverage, where actions
and interventions will yield the most possible impactful out-
comes, which sometimes are not obvious (Davidson 2005;
Senge 1990).

Behavior Engineering Model for Conducting
Cause Analysis

Gilbert’s Behavior Engineering Model (BEM) (Gilbert 1978),
which provides the most influential list of factors impacting
performance gap (Van Tiem et al. 2004), is often used as a
framework for conducting cause analysis. BEM (Gilbert
1978) is deeply rooted the development in von Bertalanffy’s
(1950) general systems theory (Wooderson et al. 2016), incor-
porating both employees’ individual factors and environmen-
tal supports to understand the causes of performance issues at
the workplace (Wooderson et al. 2016), as well as identifica-
tion of suitable interventions to improve performance
productivity.

BEM has been utilized in educational settings, including
HE. For example, King (2013) conducted an exploration of
the use of BEM to identify barriers to technology integration
in public schools. Lion (2011) examined the efficacy of per-
formance support provided to faculty teaching online courses
in a HE setting. Both studies provide examples of how BEM
can be adapted to an educational setting and is suitable for the
context of the engineering department analyzed in this study.

Chevalier (2003) updated the original BEM “to provide a
more efficient method for troubleshooting performance and
for discovering the most important opportunities for improv-
ing individual performance” (p.9). Chevalier intended the up-
dated model to be used as a diagnostic tool, serving as a
framework for better revealing underlying causes (sece
Table 1 for the updated BEM). Particularly, Chevalier
(2006, 2008) also expanded Gilbert’s probing questions
(Gilbert 1982, 1999) to promote the use of the updated BEM
and assist with the discovery of more in-depth information
within each factor. The updated BEM provides a more visible,
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Table 1 The Updated Behavior Engineering Model straightforward process for determining the causes that impact
Information Instrumentation  Mofivation a performance gap (Chevalier 2003), allowing a smooth adop-
tion of the model. Based on this rationale, this study adopted
Environmental Information/Data Resources Incentives the updated BEM to guide the development of a measurement
factors 1. Roles and 1. Materials, 1. Financial and tool for revealing the root causes that influence faculty’s buy-
performance tools, and time ~ non-financial . . .
. . . in and involvement in ABET-related tasks.
expectations needed to do incentives are . . .
are clearly the job are present; mea- Guided by Chevalier’s (2003) updated BEM, the interre-
defined; present surement and lated factors influencing faculty’s buy-in and involvement are
employees are 2. Processes and  reward sys- categorized into environmental and individual factors. Within
given relevant procedures are  tems reinforce . . .
" the environmental factors, there are: (1) information, such as
and frequent clearly positive per- - o
feedback defined and formance the importance of the accreditation-related tasks, results of
about the enhance 2. Job are accreditation-related assessments to show weaknesses and
adequacy of individual ~ enriched to strengths of the program, the depth of discussion about the
performance performance if - allow for assessment results with faculty in the department, and suffi-
2. Clear and followed fulfillment of ) . . ty P L .
relevant 3. Overall employee cient guidance on helping faculty understand their role in the
guides are physical and needs accreditation process; (2) resources for helping faculty im-
used to psychological 3. Overall work prove their courses and the use of data collected from the
describe the work environment . .
. ) i assessments for supporting program self-improvement; and
work process environment 1S positive, . . i
3. The contributes to  where (3) incentives, such as funds for those who intend to learn
performance improved employees about the accreditation process through conferences or work-
management performance; believe they shops and culture of ownership regarding accreditation-
system guides work have an
» . related tasks.
employee conditions are opportunity to R .
performance safe, clean, succeed; The individual factors consist of: (1) knowledge, such as
and organized,and  career faculty’s awareness about assessments used in program ac-
development Corrlfduc“’e fo development creditation and learning outcomes specified in the accredita-
rtunit . . . .
periormance Zfepgreslel;tles tion standards; (2) capacity, such as the time constraints of
Individual Knowledge Capacity Motives faculty anq any anxiety or stress felt by .the faculty related to
factors 1. Employees 1. Employees 1. Motives of the accreditation process; and (3) motives, such as faculty
have the have the employees are motivation and willingness to assess and become more in-
necessary capacity to aligned with volved with the tasks.
knowledge, learn and do the work and . . S .
. ; Since environmental factors have a significant impact on
experience whatisneeded  the work )
and skills to to perform environment the way people perform their tasks and on the outcomes de-
do the desired ~ successfully 2. Employees sired at the workplace (Rummler and Brache 1988), variables
behaviors 2.Employeesare  desire to explaining faculty buy-in and involvement may not be solely
2. Employees recruited and perform the . T . .
. . in the individual factors. Other factors in the environment,
with the selected to required jobs o
necessary match the 3.Employeesare  such as the management, organization, and process can also
knowledge realities of the  recruited and account for faculty buy-in and involvement. As posited by
experience work situation  selected to Chevalier (2003), the information component within the envi-
and skills are 3. Employees are ~ match the . . . . .
iy ronmental factors holds the highest impact; a change in this
properly free of realities of the S - .
placed to used  emotional work situation  area can make a significant impact on other factors and desired
and share limitations results. Figure 1 illustrates the interconnections of each com-
what they that would ponent and potential for the greatest leverage within environ-
know interfere with

3. Employee are
cross-trained
to understand
each other’s
roles

their
performance

Adapted from “Updating the Behavioral Engineering Model,” by
Chevalier 2003, Performance Improvement, 42(5), p. 9. Copyright
2003 by International Society for Performance Improvement
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mental and faculty’s individual factors that impact their buy-in
and involvement.

Cause-Analysis Goal and Questions

The overarching goal of this cause-analysis study was to in-
vestigate the root causes of low buy-in and involvement of
faculty in carrying out departmental accreditation tasks. Using
systems thinking as the foundation, the following questions
guided this study:
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5. Capacity:
* Time
constraints

6. Motives:

= * Assessment
3. Incentives: Nt tor process.
*Funds for sinporiig
4. Knowledge professional
of: program self-
development ¢
*Assessments || o 1oce of improvement
used task
*Learning ownership l
outcomes
and l
standards

2. Resources:

* To help
faculty
improve their
courses

1. Information:

* Importance of the
tasks

* Results of
assessments to
show weakness and
strengths

* The depth of
discussion about the
assessment results

* Faculty’srole in the
accreditation

* Motivation * Anxiety or

stress

!

and
willingness
to assist

Faculty buy-in &
involvement in
undertaking
program
accreditation-
related tasks

Lower impact

Higher cost

Fig. 1 Environmental and Faculty’s Personal Factors that influence their
buy-in and involvement in undertaking the departmental accreditation
related tasks. Adapted from “Updating the Behavior Engineering

1. What were the current perceptions of faculty in an engi-
neering department regarding the ABET-related process?

2. Which environmental and individual factors influenced
the faculty’s buy-in and involvement in ABET-related
tasks?

3. What recommendations did faculty offer to increase their
buy-in and involvement?

Methods
Context

The present cause-analysis study took place in a large en-
gineering department at a U.S. public university. Like
many engineering programs in the U.S., the department is
accredited by the Accreditation Board for Engineering and
Technology (ABET). ABET accredits college and univer-
sity programs in applied and natural science, computing,
engineering, and engineering technology (Accreditation
Board for Engineering and Technology n.d.). With few
exceptions, ABET accreditation is necessary for an

!

Higher impact

—

Lower cost

Model,” by Chevalier 2003, Performance Improvement, 42(5), p. 10.
Copyright 2003 by the International Society for Performance
Improvement

engineering program (and the degrees conferred by that
program) to have good standing. The ABET accreditation
cycle is a six-year process in which an engineering pro-
gram gathers data through various assessments and uses
that information to undergo continual improvement. At
the end of the six-year cycle, the program is visited on-
site by ABET program evaluators who determine whether
the program should retain accreditation for the next six
years.

For the assessment cycle 2017-2023, a faculty member
was appointed to lead the department’s accreditation process.
The department’s other 24 tenure-track faculty members were
asked to assist with the ABET-related tasks for improving
their program and to prepare for the on-site visit.
Conducting a cause-analysis in this context allowed us to
identify which factors contribute to faculty resistance to par-
ticipate in accreditation tasks. Additionally, the adoption of
the systems thinking approach in this study guided us to ex-
plore holistically the environmental and individual factors
influencing faculty’s buy-in and involvement in
accreditation-related tasks. Therefore, the determined inter-
ventions would not merely address the symptoms of the is-
sues, but rather the root causes.
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Participants

Participants were 23 tenured and tenure-track faculty mem-
bers (N =23) of a large engineering department at a primarily
undergraduate U.S. public university. Table 2 displays the
participants’ basic contextual information. Sixty-five percent
of the faculty participants were full professors, with 52% hav-
ing worked in the department for more than ten years. Almost
three-quarters of the participants had either been on the de-
partment’s assessment committee in the past or were currently
on the committee.

Data Collection and Analyses

A self-crafted paper-based survey was administered to partic-
ipants during a departmental meeting. The survey consisted of
three components, including a) items related to basic contex-
tual information of faculty participants, b) five-point Likert-
scale items to probe faculty’s current perception of the ABET
accreditation process as a whole and the individual tasks

Table 2  Participants’ Basic Contextual Information

Statement <2years 2to5 years 6to 10 years >
10 years
How long have 2 5 4 12
you been
working in
this
department?
Professor ~ Associate Assistant Adjunct
Professor Professor Faculty
What is your 15 1 7 0
position in
this
department?

Tamonthe Iamnoton Iam noton I have
commit- the the never
tee now committee committee been on

now, but now, but the
was on the was on the com-
committee committee mittee
within the over four
past four years ago
years
Select the 7 5 5 6

statement that
best describes
your activity
on the
department’s
Assessment
Committee.

Three questions inquiring faculty participants’ basic contextual
information
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involved (three items), and insights on the environmental sup-
ports and individual factors influencing their buy-in and en-
gagement in the ABET-related tasks (19 items), and c) open-
ended questions (four items).

The 19-item scale was adapted from Chevalier’s BEM
probing questions and separated into six categories:
information, asking whether role expectation, clear informa-
tion, and guidance were communicated (six items); (b)
resources, asking whether sufficient materials, tools, and pro-
cedures were provided (two items); (c) incentives, asking
whether pursuing learning opportunities about ABET-related
assessments are available and a positive environment exists
(two items); (d) knowledge, asking faculty how familiar and
knowledgeable they were regarding the ABET accreditation
process (two items); (e) capacity, asking faculty about limita-
tions hindering their participation and negative feelings to-
ward the ABET accreditation process (two items); and (f)
motives, intended to reveal current motivation to be more in-
volved (two items). The open-ended items asked about faculty
members’ current perceptions regarding ABET-related tasks
and recommendations that would assist the department in
identifying suitable interventions.

Prior to survey dissemination, two senior colleagues from
the department reviewed the survey items to ensure content
validity, language clarity, and suitability with the departmen-
tal context. A faculty member who is knowledgeable about
BEM and systems thinking also reviewed the survey items to
ensure the alignment with the updated BEM. We performed
descriptive statistical analysis on the survey responses while
using an open-coding technique for open-ended responses
helped discover emerging themes.

Results

Question 1: What Were the Current Perceptions of
Faculty in an Engineering Department Regarding the
ABET-Related Process?

The Likert-scale items inquiring about faculty’s current per-
ceptions revealed mixed results (see Table 3). Forty-eight per-
cent agreed that ABET was an effective means for ensuring
the self-improvement of the departmental program, and 68%
agreed that conducting the ABET-related tasks was a signifi-
cant time burden. However, most believed that the assessment
tools used by the department are “very useful” or “extremely
useful” for providing meaningful data for program
improvement.

Regarding their current perception, nine faculty attested to
the usefulness of ABET accreditation process for the self-
improvement of the departmental program. One faculty mem-
ber noted, “We need [ABET accreditation] otherwise we do

s 9

not know if our courses are comparable to our peers’.
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Table 3 Current perception of faculty regarding ABET-accreditation and individual tasks
Statement Strongly =~ Somewhat Neither agree Somewhat Strongly  Total M  SD
disagree disagree (n) or disagree (n) agree (n)  agree (n)  responses
) ™)
I perceive the ABET accreditation process as an effective 2 2 8 7 4 23 339 1.16
means for ensuring the self-improvement of the program.
Conducting ABET-related tasks is a significant time 3 0 4 4 11 22 391 141
burden for the department.
Not useful  Slightly Moderately Very Extremely Total M SD
atall (n) useful useful (n) useful useful re-
(n) (n) (n) sponses
™)
What is your perception of the following assessments in providing useful data for the continual self-improvement of the program?
a) Senior exit survey 0 2 4 8 7 21 395 097
b) IAC feedback 1 3 3 7 7 21 376 122
¢) Alumni survey 1 3 4 5 8 21 3.76 1.26
d) Employer survey 0 4 3 8 7 22 3.86 1.11
e) FE exam 0 1 4 6 10 21 4.19 093

The mean response (M) is calculated by assigning a point value to each response, with 1 representing the most negative response and 5 representing the

most positive response

However, three faculty members who favored the usefulness
of ABET additionally brought up the heavy workload in the
implementation process. One faculty member lamented that
the “constant changing of [student] outcomes every cycle hin-
ders long-range efforts and makes for tons of useless work.”
ABET occasionally revises student outcomes, which are skills
that students should obtain at the time of graduation and are
assessed as part of the accreditation process.

Question 2: Which Environmental and Individual
Factors Influenced the Faculty’s Buy-in and
Involvement in ABET-Related Tasks?

Table 4 displays the descriptive analysis for the Likert-scale
survey items exploring the factors influencing the faculty’s
buy-in and involvement.

Environmental Factors The information items revealed that
the department could improve its communication regard-
ing ABET-related information. Only 41% of faculty
“strongly agree” or “somewhat agree” the department
provided sufficient information to identify which areas
of the program require improvement (M =3.32). Fifty-
seven percent “strongly agree” or “somewhat agree” that
the level of discussion about the results of ABET-
related tasks was adequate to promote the continual
self-improvement of the program (M =3.52).

For the resources items, 50% “strongly agree” or “some-
what agree” that most data collected for ABET-related pur-
poses were useful for self-improving the program (M =3.41).

Responses related to the incentive items displayed mixed
responses. Most faculty “strongly agree” or “somewhat agree”
that funds are available for attending ABET-related work-
shops and conferences to learn about the accreditation process
(M =3.96). However, only 43% “strongly agree” and “some-
what agree” that a culture of ownership regarding ABET-
related tasks was encouraged (M = 3.43).

Individual Factors The faculty’s knowledge about ABET-
related assessment tools and the overall process was mixed.
About 74% of the faculty rated themselves as “extremely fa-
miliar and “very familiar” with the seven student outcomes in
the current ABET standards (M =4.00). When questioned
about their awareness of the 6-year cycle process (M =4.09),
78% admitted “extremely familiar and “very familiar.”
However, unfamiliarity with a few assessments used for
ABET was found, such as with employer survey (M =2.78)
and alumni survey (M'=3.17).

Within the faculty’s capacity, time constraints could be an
issue. Forty-eight percent of faculty “strongly agree” and
“somewhat agree” that time limitations hindered their involve-
ment in the ABET accreditation process (M =3.43).
Responses were evenly split about whether faculty experi-
enced anxiety related to the ABET accreditation process
(M=3.00).

The faculty’s motives seemed positive as 83% “strongly
agree” and “somewhat agree” to assist with the ABET accred-
itation process (M =4.17), and 83% “strongly agree” and
“somewhat agree” that they were willing to be more involved
with the ABET accreditation process (M =4.04).
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Table 4 Measure of central tendency and spread of the Likert-scale questions

Factor Statement Strongly Somewhat Neither Somewhat Strongly  Total M  SD
disagree (n) disagree agree or agree (n)  agree (n) responses
(n) disagree (N)
(n)
Information The importance of ABET-related activities for 1 0 2 6 14 23 439 0.99
accreditation purposes is communicated to
me.
The importance of ABET-related activities for 1 1 3 10 8 23 4.00 1.04
the continual self-improvement of the pro-
gram is communicated to me.
The results from ABET-related assessments is 1 3 6 6 7 23 3.65 1.19
shared frequently enough to give a sense of
the areas of strengths and weakness of the
department.
When sharing results of ABET-related assess- 1 3 5 8 4 21 3.52 1.12
ments with the department, the level of dis-
cussion is adequate to promote the continual
self-improvement of the program.
The department provides sufficient information 2 3 8 4 5 22 332 1.25
to identify which areas of the program require
improvement.
The department provides sufficient guidance so 1 2 3 7 8 21 390 1.34
that I understand my role in the ABET
accreditation process.
Resources  The department provides sufficient resources 2 2 4 8 6 22 3.63 1.25
when you want to improve your courses.
Most data collected for ABET-related purposes 2 0 9 9 2 22 341 1.01
are used for meaningful self-improvement of
the program.
Incentives ~ Funds are available for attending ABET-related 2 0 7 2 12 23 396 1.30
workshops and conferences to learn about the
accreditation process.
The department encourages a culture of 2 1 10 5 5 23 343 1.16
ownership regarding ABET
accreditation-related tasks.
Factor Statement Not familiar = Slightly Moderately Very Extremely Total M SD
at all familiar familiar familiar familiar responses
(n) (n) (n) (m) (n) @)
Knowledge Rate your awareness about the content in the following ABET-related assessments.
a) Senior exit survey 3 4 6 4 6 23 326 1.39
b) Industrial Advisory Committee (IAC) feed- 5 3 3 4 8 23 330 1.61
back
¢) Alumni survey 5 3 5 3 7 23 3.17 1.56
d) Employer survey 9 3 2 2 7 23 2.78 1.76
¢) Fundamentals of Engineering (FE) Exam 2 1 5 7 8 23 3.78 1.24
Rate your awareness of the following items:
a) The 6-year ABET cycle 1 1 3 8 10 23 4.09 1.08
b) ABET’s seven student learning outcomes 1 1 4 8 9 23 4.00 1.09
Factor Statement Strongly Somewhat  Neither Somewhat  Strongly  Total M  SD
disagree disagree agree or agree agree responses
(n) (n) disagree (n) (n) V)
(n)
Capacity I have time limitations that hinder my capacity to 1 4 7 6 5 23 343 1.16
become involved in the ABET accreditation
process.
I experience anxiety or stress related to the 4 4 6 4 4 22 3.00 1.38
ABET accreditation process.
Motives I am willing to assist the committee with the 1 1 2 8 11 23 4.17 1.07
ABET accreditation process.
I am willing to become more involved in helping 1 2 1 10 9 23 4.04 1.11

the department with the ABET accreditation
process.

The mean response (M) is calculated by assigning a point value to each response, with 1 representing the most negative response and 5 representing the
most positive response
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Question 3: What Recommendations Did Faculty Offer
to Increase their Buy-in and Involvement?

Thirteen faculty members responded to two open-ended ques-
tions that solicited recommendations for improving the ac-
creditation process. Clear communication emerged as a top
theme. Faculty recommended that the department can “keep
the faculty informed and then provide feedback,” solicit the
input “from experienced faculty who understand our students
and our university’s limitations,” and communicate the “sur-
vey results and how those are being used (if at all).”

The need to improve the resources emerged as well. For
example, the department can consider the use of a tool to
facilitate assessment such as:

“an electronic system which faculty can input this effort
toward continuous improvement and a database in the
system could assess the level of continuous improve-
ment. The loop must be fed into the program every
semester and at the end of year. Most departments do
not have a system in place.”

Discussion and Implications

This cause-analysis study was aimed to identify the root causes
of low buy-in and involvement of faculty in carrying out depart-
mental accreditation tasks. Specifically, faculty’s perceptions
about the ABET accreditation process and related tasks, factors
affecting their buy-in and involvement toward ABET-related
tasks, and their recommendations to promote their own buy-in
and involvement were examined. The systems thinking approach
incorporated in this study successfully guided us through analyz-
ing and tracking down the root causes holistically. This study
provides insights and implications on managing changes and
strategies to promote faculty’s buy-in and involvement.

Managing Changes

Implementing interventions may cause disruptions, confusion,
and even further anxiety (Bolman and Deal 1999; Wheatley
2005). Therefore, a strategic way to manage a system change
can be performed through a participatory planning process
(Furst-Bowe 2011), such as by allowing faculty to participate
in identifying potential interventions and implementation
strategies (Andrade 2011). In this study, we sought faculty’s
insights and recommendations for interventions to promote
their own buy-in and involvement.

Making changes through improving environmental sup-
ports is more cost-effective rather than attempting to change
individual behaviors (Chevalier 2008; King 2013; Rummler
and Brache 1988). Since some environmental factors were

rated relatively poorly on the survey, improving environmen-
tal factors—information, resources, incentive—should be giv-
en the highest priority. Given the onerous nature of
implementing changes and interventions, we present the fol-
lowing strategies to promote faculty buy-in and involvement
which are supported by data in this study.

Information

Results indicate the need to discuss ABET assessments results
more frequently and in-depth with the faculty. Some assessment
data and assessment instruments are available to the faculty on a
departmental Blackboard organization website, but the informa-
tion is not updated frequently and a large fraction of assessment
data is not placed on the website. We recommend updating the
website at regular intervals, making available as much data as
possible, and emailing faculty when new data are available to
review. This would allow the department to identify specific
weaknesses and strengths of the program in a timely manner;
faculty who are more aware of assessment results can engage
in more meaningful dialogue about how to improve the program.
Departmental meetings would be a natural venue to discuss the
assessment results and propose improvements more frequently,
which would help demonstrate importance and the usefulness of
the results (Andrade 2011).

Resources

Responses related to the resources factor indicate that some fac-
ulty do not believe some of the assessment data is used effective-
ly for continual self-improvement of the program, echoing what
Andrade (2011) reported. More frequent communication of as-
sessment results may remedy this issue, as well as soliciting more
feedback about the assessment tools from the entire department
instead of just the department’s assessment committee. An addi-
tional type of communication can be considered, such as a de-
partmental website or newsletter that can regularly highlight the
success stories of the department and how they may be a result of
ABET process (Andrade 2011).

Faculty mention time constraints and time-consuming
tasks related to the accreditation process, similar to findings
from earlier studies (Beld et al. 2009; Cummings et al. 2008;
Hutchings 2010). Unsurprisingly, faculty recommended a tool
like an electronic system to enter data or information related to
the ABET criteria and assist in assessing the level of continu-
ous improvement. The electronic system that faculty recom-
mended is still rare, but workaround tools can be provided to
reduce the work time, such as templates for planning the tasks,
reporting assessment results, setting timelines, and establish-
ing a systematic data collection and review (Andrade 2011).
Another way is by providing time accommodation (e.g., time
release) for taking upon ABET-related tasks (Andrade 2011;
Germaine and Spencer 2016).
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Incentive

Faculty disagree or are unsure whether the department encour-
ages a culture of ownership regarding ABET-related tasks.
This may additionally underlie the low buy-in and involve-
ment of faculty with the tasks. As posited by Chevalier (2003),
when the work environment is positive (in the context of this
study, this can be represented by promoting a culture of task
ownership), it will encourage people to undertake the tasks.

Currently, most of the gathering and organizing of assess-
ment data is handled by the assessment committee chair, with
other committee members providing input on assessment tools
and interpretation of results. If committee members became
more involved in gathering and organizing data, it may lead
to a greater sense of ownership. Another way is by signifying
the alignment of the ABET-related tasks with individual inter-
ests, either the teaching or scholarship activities. For instance,
assessment already resides within the teaching realm
(Hutchings 2010), suggesting that the accreditation-related
tasks can be built around the regular, ongoing work of teaching
activities. Another example is by reframing the ABET-related
tasks as scholarship (Hutchings 2010), such as by providing
opportunities and supports for faculty to pursue assessment-
related research (Haviland 2008; Palomba and Banta 1999) that
can count toward tenure and promotion requirements.

Conclusion and Future Work

Undertaking the accreditation process in HE can be challeng-
ing. There may be resistance from the crucial entities like
faculty. This study has revealed several root causes and con-
firmed the appropriateness of the systems thinking approach
and the updated BEM to address the issues in a HE setting.
While our findings are directly related to the engineering de-
partmental context, this study can raise awareness about the
critical role of systems thinking in analyzing issues and the
root causes. Additionally, this study can provide an example
to other departments on how to tackle similar challenges in
promoting participation in accreditation-related activities.
There are opportunities for future work. Within this depart-
ment, we plan on conducting a follow-up study next academic
year to evaluate the progress of interventions guided by the
current results. Additionally, since we used a survey to obtain
insights from faculty, a future investigation may utilize vari-
ous data collection techniques such as document analysis and
interviews. These data collection techniques can assist in dis-
covering why some faculty members are more motivated to
participate in the tasks and other factors that need to be ad-
dressed systemically. Insights from other entities within the
system, such as the department chair and other stakeholders
who also play a role in the accreditation process, deserve an
in-depth analysis. A more holistic or macro-level analysis is

@ Springer

further necessary so that the alignment of multiple compo-
nents such as goals, procedures, and management for the pro-
gram accreditation process is ensured at all levels.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

Ethics Approval  All procedures performed in studies involving human
participants were in accordance with the ethical standards of the univer-
sity where the study took place (IRB protocol number: IRB-19-135) and
with the 1964 Helsinki declaration and its later amendments or compara-
ble ethical standards.

Research Involving Human Participants All procedures performed in
studies involving human participants were in accordance with the ethical
standards of the university where the study took place (IRB protocol
number: IRB-19-135) and with the 1964 Helsinki declaration ant its later
amendments or comparable ethical standards.

Informed Consent Informed consent was obtained from all individual
participants involved in the study.

References

Accreditation Board for Engineering and Technology. (n.d.). About
ABET. Retrieved 2 Feb 2020 from https://www.abet.org/about-abet/

Al-Yahya, S. A., & Abdel-Halim, M. A. (2013). A successful experience
of ABET accreditation of an electrical engineering program. /EEE
Transactions on Education, 56(2), 165-173. https://doi.org/10.
1109/TE.2012.2206112.

Andrade, M. S. (2011). Managing change—Engaging faculty in assess-
ment opportunities. Innovative Higher Education, 36(4), 217-233.
https://doi.org/10.1007/s10755-010-9169-1.

Muljana, P. S., & Luo, T. (2019). Factors contributing to student retention
in online learning and recommended strategies for the improvement:
A systematic literature review. Journal of Information Technology
Education: Research, 18, 19-57. https://doi.org/10.28945/4182.

Beld, J., Walczak, M., & Gross, D. (2009). Engaging faculty in
department-level assessment [Unpublished manuscript].
Pennsylvania: AAC&U Engaging Departments Institute.

Bolman, L. G., & Deal, T. E. (1999). 4 steps to keeping change efforts
heading in the right direction. The Journal for Quality &
Participation, 22(3), 6-11.

Ceccucci, W., & White, B. (2008). IS faculty perceptions of ABET ac-
creditation. Information Systems Education Journal, 6(54). https://
isedj.org/6/54/

Chevalier, R. (2003). Updating the behavior engineering model.
Performance Improvement, 42(5), 8—14. https://doi.org/10.1002/
pfi.4930420504.

Chevalier, R. (2006). Leadership in performance consulting. In J. A.
Pershing (Ed.), Handbook of human performance technology (3rd
ed., pp. 964-985). San Francisco: Pfeiffer.

Chevalier, R. (2008). The evolution of a performance analysis job aid.
Performance Improvement, 47(10), 9-18. https://doi.org/10.1002/
pfi.20034.

Cummings, R., Maddux, C. D., & Richmond, A. (2008). Curriculum-
embedded performance assessment in higher education: Maximum
efficiency and minimum disruption. Assessment and Evaluation in


https://www.abet.org/aboutbet/
https://doi.org/10.1109/TE.2012.2206112
https://doi.org/10.1109/TE.2012.2206112
https://doi.org/10.1007/s10755-010-9169-1
https://doi.org/10.28945/4182
https://isedj.org/6/54/
https://isedj.org/6/54/
https://doi.org/10.1002/pfi.4930420504
https://doi.org/10.1002/pfi.4930420504
https://doi.org/10.1002/pfi.20034
https://doi.org/10.1002/pfi.20034

TechTrends (2020) 64:730-739

739

Higher Education, 33(6), 599-605. https://doi.org/10.1080/
02602930701773067.

Damayj, 1., Zaher, A., & Yousafzai, J. (2017). Assessment and evaluation
framework with successful application in ABET accreditation.
International Journal of Engineering Pedagogy, 7(3), 73. https:/
doi.org/10.3991/ijep.v7i3.7262.

Davidson, A. (2005). Thinking and acting systematically. In R. Schwarz,
A. Davidson, P. Carlson, S. McKinney, & et al (Eds.), The skilled
facilitator fieldbook: Tips, tools, and tested methods for consultants,
facilitators, managers, trainers, and coaches (pp. 75-87). Jossey-
Bass, San Francisco.

Davidson-Shiver, G. V., Rasmussen, K. L., & Lowenthal, P. R. (2018).
Web-based learning: Design, implementation and evaluation (2nd
ed.). Springer International Publishing. https://doi.org/10.1007/978-
3-319-67840-5.

Furst-Bowe, J. (2011). Systems thinking: Critical to quality improvement
in higher education. Quality Approaches in Higher Education, 2(2),
2-5. https://asq.org/edu/2011/12/best-practices/quality-approaches-
in-higher-education-vol-2-no-2.pdf.

Germaine, R., & Spencer, L. R. (2016). Faculty perceptions of a seven-
year accreditation process. Journal of Assessment and Institutional
Effectiveness, 6(1), 67-98. https://doi.org/10.5325/jasseinsteffe.6.1.
0067.

Gilbert, T. F. (1978). Human competence: Engineering worthy
performance. New York: McGraw-Hill.

Gilbert, T. F. (1982). A question of performance part II: Applying the
PROBE model. Training and Development Journal, 30(10), 85-89.

Gilbert, T. F. (1999). A question of performance: The PROBE model. In
P. Dean (Ed.), Performance engineering at work (2nd ed., pp. 41—
59) International Society for Performance Improvement.

Grunwald, H., & Peterson, M. W. (2003). Factors that promote faculty
involvement in and satisfaction with institutional and classroom
student assessment. Research in Higher Education, 44(2), 173—
204. https://doi.org/10.1023/A:1022051728874.

Hall, A. D., & Fagen, R. E. (1975). Definition of system. In B. D. Ruben
& J. Y. Kin (Eds.), General systems theory and human
communication (pp. 52—-65). Rochelle Park: Hayden Book
Company, Inc.

Haviland, D. (2008). Leading assessment: From faculty reluctance to
faculty engagement. Academic Leadership: The Online Journal,
7(1). https://scholars.thsu.edu/alj/vol7/iss1/23.

Hutchings, P. (2010). Opening doors to faculty involvement in
assessment (NILOA Occasional Paper No. 4). University of
Illinois and Indiana University, National Institute for Learning
Outcomes Assessment (NILOA). https://
learningoutcomeassessment.org/documents/PatHutchings.pdf.

Irizarry, M., & Cesani, V. I. (2014). A methodology for leveling faculty
assessment workload. In Proceedings of the 2014 Industrial and
Systems Engineering Research Conference (pp. 2244-2251).
Institute of Industrial and Systems Engineers (IISE).

King Jr, C. L. (2013). An exploration on the use of Gilberts behavior
engineering model to identify barriers to technology integration in a
public school [doctoral dissertation, Virginia Tech]. ETDs: Virginia
Tech Electronic Theses and Dissertations. http://hdl.handle.net/
10919/24448.

Koehn, E. (2006). Engineering experience and competitions implement
ABET criteria. Journal of Professional Issues in Engineering

Education and Practice, 132(2), 138-144. https://doi.org/10.1061/
(ASCE)1052-3928(2006)132:2(138).

Lion, R. W. (2011). A study of performance support in higher education.
Performance Improvement Quarterly, 24(1), 49-67. https://doi.org/
10.1002/piq.20101.

McGourty, J., Shuman, L., Besterfield-Sacre, M., Atman, C., Miller, R.,
Olds, B., Rogers, G., & Wolfe, H. (2002). Preparing for ABET EC
2000: Research-based assessment methods and processes.
International Journal of Engineering Education, 18(2), 157-167.
https://www.ijee.ie/articles/Vol18-2/1JEE1278.pdf.

Palomba, C. A., & Banta, T. W. (1999). Assessment essentials: Planning,
implementing, and improving assessment in higher education. San
Francisco: Jossey-Bass.

Richey, R. C., Klein, J. D., & Tracey, M. W. (2011). The instructional
design knowledge base. Abingdon: Routledge.

Rosenberg, M. J. (1996a). Human performance technology. In R. L.
Craig (Ed.), The ASTD training and development handbook: A
guide to human resource development (4th ed., pp. 370-393).
New York: McGraw-Hill.

Rosenberg, M. J. (1996b). Human performance technology: Foundations
for human performance improvement. In W. J. Rothwell, (Ed.),
ASTD models for human performance: Roles competencies and
outputs (pp. 5-10). American Society for Training and
Development.

Rossett, A. (1999). First things fast: A handbook for performance
analysis. San Francisco: Jossey-Bass/Pfeiffer.

Rummler, G., & Brache, A. (1988). The systems view of human perfor-
mance. Training, 25(9), 45-53.

Senge, P. M. (1990). The art and practice of the learning organization.
Doubleday.

Swanson, R. A. (1999). The foundations of performance improvement
and implications for practice. In T. J. Torraco (Ed.), Performance
improvement theory and practice (pp. 1-25). San Francisco:
Academy of Human Resource Development and Berrett-Joehler
Communications, Inc..

Thompson, D. R. (2010). Foundations of change for the scholar-
practitioner leader. Scholar-Practitioner Quarterly, 4(3), 270-286.
https:/files.eric.ed.gov/fulltext/EJ942557.pdf.

Van Tiem, D. M., Moseley, J. L., & Dessinger, J. C. (2004).
Fundamentals of performance technology: A guide to improving
people, process, and performance. International Society for
Performance Improvement.

von Bertalanfty, L. (1950). An outline of general system theory. British
Journal for the Philosophy of Science, 1, 134-165. https://doi.org/
10.1093/bjps/1.2.134.

Wheatley, M. J. (2005). Finding our way: Leadership for an uncertain
time. San Francisco: Berrett-Koehler.

Wooderson, J. R., Cuskelly, M., & Meyer, K. A. (2016). Evaluating the
performance improvement preferences of disability service man-
agers: An exploratory study using Gilbert’s behavior engineering
model. Journal of Applied Research in Intellectual Disability,
30(4), 661-671. https://doi.org/10.1111/jar.12260.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

3 @ Springer


https://doi.org/10.1080/02602930701773067
https://doi.org/10.1080/02602930701773067
https://doi.org/10.3991/ijep.v7i3.7262
https://doi.org/10.3991/ijep.v7i3.7262
https://doi.org/10.1007/978-3-319-67840-5
https://doi.org/10.1007/978-3-319-67840-5
https://asq.org/edu/2011/12/best-ractices/qualitypproachesnigherducation-nopdf
https://asq.org/edu/2011/12/best-ractices/qualitypproachesnigherducation-nopdf
https://doi.org/10.5325/jasseinsteffe.6.1.0067
https://doi.org/10.5325/jasseinsteffe.6.1.0067
https://doi.org/10.1023/A:1022051728874
https://scholars.fhsu.edu/alj/vol7/iss1/23
https://learningoutcomeassessment.org/documents/PatHutchings.pdf
https://learningoutcomeassessment.org/documents/PatHutchings.pdf
http://hdl.handle.net/10919/24448
http://hdl.handle.net/10919/24448
https://doi.org/10.1061/(ASCE)1052-3928(2006)132:2(138)
https://doi.org/10.1061/(ASCE)1052-3928(2006)132:2(138)
https://doi.org/10.1002/piq.20101
https://doi.org/10.1002/piq.20101
https://www.ijee.ie/articles/Vol18-IJEE1278.pdf
https://files.eric.ed.gov/fulltext/EJ942557.pdf
https://doi.org/10.1093/bjps/I.2.134
https://doi.org/10.1093/bjps/I.2.134
https://doi.org/10.1111/jar.12260

	Examining...
	Abstract
	Introduction
	Higher-Education Institutions as Open Systems
	Cause Analysis and Systems Thinking
	Behavior Engineering Model for Conducting Cause Analysis
	Cause-Analysis Goal and Questions
	Methods
	Context
	Participants
	Data Collection and Analyses

	Results
	Question 1: What Were the Current Perceptions of Faculty in an Engineering Department Regarding the ABET-Related Process?
	Question 2: Which Environmental and Individual Factors Influenced the Faculty’s Buy-in and Involvement in ABET-Related Tasks?
	Question 3: What Recommendations Did Faculty Offer to Increase their Buy-in and Involvement?

	Discussion and Implications
	Managing Changes
	Information
	Resources
	Incentive

	Conclusion and Future Work
	References


