University of Nebraska - Lincoln

DigitalCommons@University of Nebraska - Lincoln
Dissertations & Theses in Natural Resources

Natural Resources, School of

4-2022

A Mixed Methods Case Study: Effects of Instructors’ Beliefs on
Incorporation of Sustainability Curriculum at a Midwestern
University
Anna Oetting
University of Nebraska-Lincoln, aoetting2@huskers.unl.edu

Follow this and additional works at: https://digitalcommons.unl.edu/natresdiss
Part of the Earth Sciences Commons, Higher Education Commons, Natural Resources and
Conservation Commons, Natural Resources Management and Policy Commons, Other Education
Commons, Other Environmental Sciences Commons, and the Water Resource Management Commons

Oetting, Anna, "A Mixed Methods Case Study: Effects of Instructors’ Beliefs on Incorporation of
Sustainability Curriculum at a Midwestern University" (2022). Dissertations & Theses in Natural
Resources. 345.
https://digitalcommons.unl.edu/natresdiss/345

This Article is brought to you for free and open access by the Natural Resources, School of at
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Dissertations & Theses in
Natural Resources by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln.

A Mixed Methods Case Study: Effects of Instructors’ Beliefs on Incorporation of
Sustainability Curriculum at a Midwestern University

By
Anna Oetting

A THESIS

Presented to the Faculty of
The Graduate College of the University of Nebraska
In Partial Fulfillment of Requirements
For the Degree of Master of Science

Major: Natural Resource Sciences

Under the Supervision of Professor David Gosselin

Lincoln, Nebraska

April, 2022

A MIXED METHODS CASE STUDY: EFFECTS OF INSTRUCTOR’S BELIEFS ON
INCORPORATION OF SUSTAINABILITY CURRICULUM AT A MIDWESTERN
UNIVERSITY
Anna Oetting, M.S
University of Nebraska, 2022
Advisor: Dave Gosselin
The degree to which sustainability is taught is often varied and inconsistent across
colleges, departments, and higher education institutions. However, educating students
and future generations regarding the different pillars of sustainability, including
economic, social, and environmental topics, is increasing in importance and urgency. A
mixed methods case study utilized surveys and interviews to investigate why instructors
incorporate sustainability, what impacts course incorporation of sustainability, and
barriers that instructors face. This study found that instructors’ beliefs regarding the
importance of sustainability relate to the extent to which sustainability is incorporated
into their curriculum. Topics of sustainability incorporated into a class are not impacted
by instructors' specific beliefs. Instead, the pillars of sustainability taught are determined
by instructors’ industry and college. Instructors are more intrinsically versus extrinsically
motivated to teach sustainability topics. They face a variety of external barriers that
include a lack of resources, time, and opportunities. By investigating instructors’ beliefs
related to teaching sustainability concepts and instructors’ backgrounds from a variety of
disciplines, this research fills a void in the published literature and provides the following
general recommendations for how to support faculty and university change that include:
clarifying university expectations through signaling the importance of sustainability and
improving the culture of sustainability.
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Introduction
Sustainability issues are growing problems that future professionals will need to
address. Higher education institutions, and specifically instructors who teach at these
schools, play an essential role in preparing students for addressing wicked problems. In
2003, the United Nations (UN) challenged higher education to prioritize sustainability
education and declared 2005 to 2014 the Decade of Education for Sustainable
Development. However, the current incorporation of sustainability curriculum is not
sufficient for creating a global change in higher education and graduating professionals
(Aktas, 2015).
Sustainability is a broad and complex topic often defined in various ways. The
World Commission on Environment and Development (WCEED) defines sustainability
as “development that meets the needs of the present without compromising the ability of
future generations to meet their own needs” (Jerneck et al., 2011, p. 75). Sustainability as
described by Hansmann et al. (2012) is an “integrative concept that considers
environmental, social, and economic aspects as three fundamental dimensions” (p. 45).
These three dimensions, or pillars, affect and influence each other positively and
negatively (Hansmann et al., 2012). In 2015, the UN contributed to the understanding of
sustainability by contextualizing 17 Sustainable Developmental Goals (SDGs) as a part
of the 2030 Agenda for Sustainable Development (UN, 2017). These 17 goals span and
address different issues within the three pillars of sustainability.
Multiple experts have described sustainability issues to be wicked problems
(Lönngren & van Poeck, 2021). A concept originally introduced in 1973 by Rittel and
Webber, wicked problems are often confusing, ill-formatted, and refer to issues that
revolve around social systems with multiple stakeholders holding opposing views or
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needs (Earle & Leyva-de la Hiz, 2021). According to Davis and Stroink (2016), wicked
problems are “multifaceted, non-linear, fluid, and unpredictable complex phenomena” (p.
11). To add to their complexity, solutions to wicked problems often result in worsened
symptoms (Lönngren & van Poeck, 2021). Examples of wicked problems include water
scarcity, climate change, and biodiversity loss (Mertens, 2015). Earl and Leyva-de la Hiz
(2021) noted that “these types of challenges call for holistic and creative problem-solving
that integrates a variety of stakeholders, traverses traditional disciplinary boundaries,
considers extended time horizons, and adopts a system-level perspective” (p. 583).
Growing concerns over global sustainability have created a demand for students educated
and trained to find solutions to sustainability-related issues.
Though many universities have made strides toward incorporating sustainability,
multiple barriers still exist (Moore, 2005a, 2005b). Sustainability curriculum varies
considerably between departments, programs, and universities. Cross-disciplinary
integration and more comprehensive learning that encourages specific sustainability
competencies are needed to better prepare students for solving wicked problems
(Burndiers et al. 2020). Courses must integrate multiple disciplines and develop skills
that prepare students to engage with stakeholders and utilize systems thinking. To meet
the needs of both future students and employers, universities need to refocus their
curriculum or programs toward sustainability education; however, change at higher
education institutions often occurs slowly (Aktas, 2015).
Instructors play a crucial role in initiating or supporting change in adopting
sustainability curriculum. Brown et al. (2015) investigated engineering instructors’
beliefs toward sustainability and how this affected its integration in the classroom. The
researchers interviewed 18 civil and environmental engineering faculty members from
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five different universities. Three factors were investigated: participants' personal beliefs
toward sustainability, willingness to integrate sustainability into the curriculum, and
current classroom procedures. The study revealed complex relationships between the
instructors’ personal beliefs, perceived job or field expectations, and the natural
incorporation of sustainability in the discipline’s curriculum. According to Brown et al.
(2015), faculty change is challenging to implement without “continued intervention,
addressing the complexity of the university system, and understanding individual beliefs”
(p. 2). It is essential to understand higher education instructors’ beliefs toward
sustainability because attitudes, values, and beliefs impact the extent to which
institutional change can occur (Brown et al., 2015).
Not only do instructors’ belief systems impact how sustainability is framed in
their course, but subsequently their belief systems influence how students are trained to
address wicked problems. Fisher et al. (2015) described the importance of how
instructors frame and incorporate sustainability into their courses because education
shapes how students understand the term and practice it in their academic field.
Traditional teaching exposes students “to a particular message within an academic
division that encourages students to emphasize particular elements of sustainability”
(Fisher et al., p. 407), resulting in a fragmented understanding of sustainability. It is
paramount that instructors, and correspondingly students, have a holistic and crossdisciplinary knowledge of sustainability and real-world sustainability-related problems.
Purpose statement
The purpose of this study was to investigate how instructors at a midwestern
research one institution incorporate sustainability concepts into their curriculum across a
variety of departments. This study fills a gap in the literature by providing additional
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information regarding instructors' beliefs concerning sustainability across multiple
disciplines. A mixed methods case study design was used to collect and analyze
quantitative and qualitative data to support and describe the case of a midwestern
university. This study provides higher education instructors, sustainability researchers,
university officials, and policymaker’s information that can inform recommendations for
future changes in higher education curricula. Additionally results from this study offer a
foundation for understanding the factors that influence how sustainability is incorporated
into higher education. To further address the purpose of the study, the following
quantitative and qualitative subquestions were identified in Table 1.
Research Questions
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Background
Conceptual Framework and Theoretical Framework
The conceptual framework for this research is portrayed in figure 1. Higher
education, and specifically the instructors teaching at these institutions, play a significant
role in preparing students to address sustainability issues. Represented by the blue arrow
in figure 1, this study investigated how instructors’ beliefs, ‘backgrounds, and
experiences affect the incorporation of sustainability into the classroom. Motivations and
barriers that instructors encounter were identified, as well as if instructors were utilizing
cross-disciplinary integration. Since the success instructors have in preparing students for
answering wicked problems can be measured by the competencies students graduate
with, this study also identifies if sustainability competencies are utilized in instructors’
curricula.
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This study also employed a combination of three theoretical frameworks to assess
instructors’ beliefs and worldviews and the motivations and barriers instructors face. A
modified version of Ashton’s (2014) framework, describes potential hindrances or
supports of the relationship between instructors’ content-specific beliefs and practices. To
determine if instructors have a pro-ecological worldview, this study relied on Dunlap et
al.’s (2000) revised new ecological paradigm (NEP) scale. Lastly, a modified version of
Dodds et al.’s (2020) adapted drivers of sustainability framework, was incorporated to
understand instructors’ motivations for sustainability practices.
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Relationship of Beliefs with Practices
Instructors’ beliefs impact how they frame problems, interpret, and frame
information, and guide their immediate actions (Ashton, 2014). Beliefs are concepts
“about desirable end states or behaviors that transcend specific situations, guide selection
or evaluation of behavior and events, and are ordered by relative importance” (Dietz et
al., 2005, pp. 345-346). It is imperative to understand instructors’ belief systems
regarding sustainability because it affects their framing of the topic in the classroom. Past
studies have shown that instructors' incorporation or adoption of new practices in their
classroom corresponds to the alignment of the topic with their beliefs (Richardson et al.,
1991). Instructors who view sustainability curriculum as valuable will be more likely to
incorporate sustainability in their classes.
Ashton (2014) described four possible relationships between instructors’ beliefs
and practices: beliefs impact practices, practices influence beliefs, a disconnect between
instructors' beliefs and practices, and a complex reciprocal influence of beliefs and
practices. Depending on the situation, context, and individual, beliefs and practices
influence each other differently (Aston, 2014). Figure 2 portrays a modified version of
Ashton’s (2014) framework which provides internal and external supports and hindrances
that influence the relationship between beliefs and practices. Internal factors include other
beliefs such as a sense of responsibility for students’ learning and self-efficacy or belief
in one’s abilities. Other internal factors include years spent teaching, experiences,
knowledge of sustainability, and self-reflection or awareness. External factors include
classroom environment, academic/institutional policies, and national and state-level
factors. Examples of these elements include class size, student ability, institutional
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culture, instructional resources, curriculum requirements, and education-related policies
(Ashton, 2014).
To build on Ashton’s (2014) framework and specifically address instructors'
values and approaches to sustainability, this study will utilize two beliefs, new ecological
paradigm (NEP) and systems thinking.

New Ecological Paradigm (NEP)
To better understand instructors' beliefs related to sustainability, one must first
understand their ecological worldviews. According to Dietz et al. (2005) “worldviews are
generalized beliefs” (p. 346). This study used Dunlap’s New Ecological Paradigm to
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assess instructors’ worldviews related to sustainability. The NEP identifies an
individual’s worldview in the context of two paradigms, dominant social paradigm (DSP)
or new ecological paradigm (NEP) a pro-ecological paradigm. An individual’s ecological
worldviews will influence their attitudes and beliefs regarding specific environmental
issues (Dunlap et al., 2000).
Instructors having pro-ecological worldviews value and prioritize nature and
future generation’s needs, acknowledge that the earth's resources are finite or limited,
believe that human growth must adapt to limits, and recognize the need for a society that
values openness and cooperation and a government that prepares and plans for future
risks to humans and nature (Erdogan, 2009). These instructors will likely incorporate
sustainability more frequently into the curriculum and thus better prepare students to
address sustainability in their courses. A DSP oriented worldview, which is prominent in
the western world, is typically associated with: resources being limitless, technology and
science is the answer for problem-solving, humans being superior to nature and being
exempt from ecological constraints, and growth and progress being necessary (Erdogan,
2009). This researcher suspects that due to the underlying values, individuals that are
NEP-orientated will likely value sustainability which will, in turn, influence the extent to
which they incorporate sustainability concepts into their curriculum. It is therefore
important to understand the extent to which an instructor has pro-environmental
worldviews or beliefs.
This study utilized Dunlap et al.’s (2000) revised NEP scale to assess an
instructor’s pro-ecological worldviews. The revised NEP scale measures an individual’s
pro-environmental orientation or whether their beliefs align with a DSP or NEP
worldview. Despite criticism, the NEP is one of the most widely used scales of
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environmental worldviews and measures progress toward sustainability worldviews and
beliefs (Anderson, 2012). The scale is also a useful tool to determine if instructors are
systems thinkers.
Systems Thinking
The second worldview to consider when investigating instructors' sustainability
beliefs is systems thinking. Lezak and Thibodeau (2016) found that systems thinkers
often highly value the natural world for social, economic, and ecological reasons.
Because the underlying worldview of systems thinkers is pro-ecological, Davis and
Stroink (2016) state that the revised NEP scale can predict if an individual is a systems
thinker. Systems thinking considers a system as a whole versus not as individual parts
(Behl & Ferreira, 2014). It acknowledges that causes and effects are often complex and
recognizes that systems are frequently changing and that there are many interacting
variables (Lezak & Thibodeau, 2016). Systems thinking is critical for comprehending
complex social-ecological issues, such as sustainability because a holistic and crossdisciplinary approach is needed (Davis & Stroink, 2016). As Randle and Stroink (2018),
Davis and Stroink, (2016), and Lezak & Thibodeau (2016) noted throughout their
literature, instructors need to understand systems thinking and also incorporate this
worldview in their classrooms to help prepare students for addressing real-world wicked
problems.
Cross-Disciplinary Integration
In addition to approaching sustainability using a systems thinking worldview,
cross-disciplinary integration is a powerful tool for addressing sustainability. O’Rourke et
al. (2016) established the significance of the term cross-disciplinary integration and
defined it as “responses that constructively combine multiple forms of expertise” (p.63)
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and are “determined by the specific contexts in which particular integrations occur” (p.
62). Unfortunately, the integrated nature of sustainability (Corrêa et al., 2020) makes it
problematic for many higher education institutions because they rely on the traditional
disciplinary (Aktas, 2015), or domain-specific, method of teaching (Spelt et al., 2009).
Traditional discipline-based teaching results in a fragmented understanding of complex
topics (Zhang & Shen, 2015), such as sustainability. There are challenges to crossdisciplinary integration such as instructors having to teach a discipline not originally
trained in or knowing how to integrate topics (Gero, 2017). Despite challenges, crossdisciplinary integration is an essential tool that will help prepare future professionals for
solving complex issues related to sustainability (Spelt et al., 2009) due to its holistic
approach that extends the boundaries of knowledge and research (Corrêa et al., 2020).
Themes of cross-disciplinary teaching were identified in the qualitative portion of this
study.
Sustainability Competencies
Graduating students need to possess certain key sustainability competencies, or a
combination of knowledge, skills, and attitudes (Wiek et al., 2011, 2015) “that enable
successful task performance and problem-solving concerning real-world sustainability
problems, challenges, and opportunities” (Levesque & Blackstone, 2020, p. 1).
Sustainability competencies provide an approach that can ensure that quality coursework
is developed for students. Wiek et al. (2011) identified five key sustainability
competencies: systems-thinking, anticipatory, normative, strategic, and interpersonal.
Wiek et al. (2011) provide a detailed overview of the concepts, methodologies, and
sources used to develop and identify each competence. Wiek et al. (2015) also provide
details on the concepts and methods students should be equipped with, at novice,
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intermediate, and advanced levels using three case examples of course designs. The
competencies described by Wiek et al. (2011) are generally accepted. Recently Brundiers
et al. (2020) recommended the addition of two competencies, intrapersonal competency
and implementations competency as well as the need to organize the competencies into a
hierarchy. Wiek et al.’s (2011) competencies were incorporated in this study’s
quantitative data collection to help assess instructors’ incorporation of sustainability.
Motivations
It is also essential to understand an individual’s motivations or reasons for
conducting or implementing sustainable behavior. Motivations, or being “moved to do
something” are typically classified into two types, intrinsic and extrinsic (Dodds et al.,
2020, p. 2). Intrinsic motivation is personally rewarding, or when a person partakes in
practice or behavior because it is enjoyable or satisfying (Wigfield & Eccles, 2000).
Dodds et al. (2020) described how intrinsic motivations act on “inherent desire, beliefs,
or attitude, towards doing an action” (p. 3). Extrinsic motivation is when individuals
conduct a practice or behavior for external reasons or beneficial outcomes (Wigfield &
Eccles, 2000). This study modified Dodds et al.'s (2020) adapted Drivers of Sustainability
Framework (Figure 3) to assess the motivations of instructors incorporating sustainability
and barriers preventing incorporation. This framework, which relies on the selfdetermination theory, includes amotivation, or lack of motivation, intrinsic and extrinsic
motivations, and barriers to participating in sustainability initiatives. Dodds et al. (2020)
discovered that the primary driver for sustainable behavior was intrinsic motivations.
External motivations could also serve as drivers for sustainable behaviors but these
behaviors were often short-lived or isolated (Dodds et al., 2020).
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Methods
This study used a mixed-methods research approach in which the “investigator
collects and analyzes data, integrates the findings, and draws inferences using both
quantitative and qualitative approaches and methods in a single study or a program of
inquiry" (Tashakkori and Creswell, 2007, p. 4). The mixed methods design and a
pragmatism approach (Doyle, 2009) were employed to conduct this case study since the
philosophical nature of mixed methods provides the possibility of answering researcher
questions that cannot be typically addressed with singular methods (Doyle, 2009).
This case study focuses on instructors at a midwestern research-one university to
develop knowledge of how and what pillars of sustainability are taught, and the extent to
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which the instructors’ beliefs influence the incorporation of sustainability into their
curriculum. The midwestern institute understudy has a total of nine colleges, of which
seven were represented in the data, including Agricultural Sciences and Natural
Resources, Architecture, Arts and Sciences, Business, Education and Human Sciences,
Engineering, and Law.
Sample Selection Procedures
An explanatory sequential case study method was utilized in which quantitative
results are explored and explained using qualitative results. This design method is
particularly useful for in-depth analysis of quantitative data and follow-up with
participants using in-depth sampling (Creswell & Plano Clark, 2018). To ensure that data
remained within the bounds of the case, only instructors at a specific midwestern research
one institute participated in the study. This study relied on unequal sample sizes for the
quantitative and qualitative strands, or the data collection and analysis process. This
ensures rigorous data collection for both the quantitative and qualitative strands by using
the appropriate sample sizes for each strand and also utilizing the same participants for
each strand (Plano Clark & Ivankova, 2016).
Surveys were dispersed to four different groups of instructors at the midwestern
institution. The first group of instructors was obtained from a list of self-identified
sustainability classes. The second group of instructors was participants in a sustainability
curriculum infusion workshop. The third group of instructors participated in an education
sustainably summit. The fourth group, though not specifically linked to sustainability,
included all instructors at the institution who were invited to participate through an
instructor newsletter and e-mails from the college deans. There was overlap between the
group recipients.
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McCrudden and McTigue (2019) state that mixed methods integration is
“intentionally bringing together quantitative and qualitative approaches such that their
combination leads to a greater understanding of the topic” (p. 381). An explanatory
sequential design integrates quantitative and qualitative data, by using the analyzed
quantitative data to develop and guide the qualitative portion of the study. (Creswell &
Plano Clark, 2018). As portrayed in figure 4, the quantitative data from the surveys were
collected and analyzed first. A purposeful sampling of the respondents to the quantitative
surveys was used to select individuals from a variety of disciplines for the in-depth
interviews. These interviews provided qualitative data to identify key themes or topics
that would help explain the quantitative data.
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Validity
Data validity was assessed using the following approach based on Creswell &
Plano Clark’s (2018) recommendations. After analysis of quantitative results, the
qualitative data follow-up was designed to investigate significant predictors and
surprising results. The quantitative results were purposefully used to select individuals for
the qualitative strand that could provide further explanations. Using two different sample
sizes allowed both the group and individual experiences of instructors in higher education
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to be represented. Additionally using the same individuals strengthened the analysis and
investigation of quantitative and qualitative results (Creswell & Plano Clark, 2018).
IRB and Ethical Considerations
This study did not place participants at unnecessary risk and vulnerable
populations were not purposely selected as participants. Participants were informed of the
general purpose of the study, that their participation was voluntary, and that they could
stop participation at any time. Appropriate consent to take part in the survey and
interviews were obtained from all participants. Participants' identities were concealed
with pseudonyms based on common tree names, such as yew, spruce, etc.
Quantitative Design and Data Collection
The survey consisted of five parts designed to investigate the pillars of
sustainability being taught and the personal effects of instructors’ beliefs and
backgrounds (See Appendix A). The survey took around ten to fifteen minutes for
participants to complete. Part 1 had five items that gathered general demographic
information such as age, gender, etc. The second part consisted of five items that
addressed instructors’ backgrounds including the discipline in which instructors received
their degrees, the year the degree was earned, and years spent teaching. Part 3 had six
items that investigated the importance of sustainability in the personal lives of the
instructors. Instructors’ definitions of sustainably were explored using Hansmann et al.’s
(2012) sustainability objectives. Hansmann et al. (2012) identified fifteen specific
sustainability objectives representing various aspects of the economic, ecological, and
social pillars. Due to growing understanding and awareness, inclusivity and equity were
added to the social objectives for this study. These sixteen objectives helped identify
what pillars of sustainability the instructors deemed personally important and later
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incorporated into their coursework. Each objective used a five-point Likert scale: “not at
all important, “slightly important”, “unsure”, “somewhat important”, and “very
important”. Part three also included Dunlap et al.’s (2000) revised NEP scale. Results
from the NEP scale identified the instructor’s level of environmental concern and systems
thinking abilities. Part 4 addressed sustainability in the classroom. Participants selected
how often they taught Hansmann et al.’s (2012) components of sustainability, how often
they emphasized Wiek et al.’s (2011) competencies, and what UN SDGs their class
discussed. In the fifth part of the survey, participants identified potential barriers to and
their motivations for teaching sustainability. Throughout the survey participants could
include information for more than one class.
Excel and Jamovi, a point and click software built through R, was used to analyze
data from the quantitative survey (see Appendix B). General descriptives, regressions,
correlations, independent sample t-tests, and one-way ANOVAs were conducted where
appropriate.
Qualitative Design and Data Collection
Both interviews and documents served as qualitative data from the participating
instructors. After analyzing the quantitative survey data, five themes were identified for
further investigation that included: participants’ personal beliefs towards sustainability,
classroom incorporation of sustainability, motivations, barriers, and solutions for
encouraging incorporation. Eighteen participants were selected for interviews based on
their college, NEP score, reported barriers, and incorporation of the pillars of
sustainability into their course. Ten participants were interviewed. Instructors interviewed
represented six colleges including Agricultural Sciences and Natural Resources,
Architecture, Arts and Sciences, Business, Education and Human Sciences, and
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Engineering. Twenty-seven participants also provided their course syllabus which served
as a useful secondary source of information (Merriam & Tisdell 2016).
The interviews were semi-structured, with open-ended questions (see Appendix
C). Conducted over the phone, the interviews took between 20 to 45 minutes. The lead
researcher recorded and transcribed the interviews, then read each transcript and syllabi
to gather a holistic understanding of the content. Deductive coding was conducted for this
study. In deductive coding, themes are pre-identified based on existing literature or
research. Evidence or excerpts are identified for these themes throughout the interviews
(Linneberg & Korsgaard, 2019). Pre-identified themes which were determined by the
quantitative data and relied on the study’s theoretical framework included; instructors’
personal beliefs towards sustainability (Dunlap et al., 2000), how sustainability is taught
in the classroom (Ashton, 2014), instructors’ motivations, instructors’ perceived barriers
to teaching sustainability (Dodds et al., 2020), and suggestions for improving the
incorporation of sustainability (Moore, 2005a, 2005b). Several rounds of initial coding
were conducted. After initial coding, the lead researcher identified and organized the
themes excerpts into various categories, revealing meanings from the interviews and
documents (Creswell & Poth 2018). To ensure investigator triangulation, two other
researchers analyzed the interviews. After a comparison of each researcher’s codes,
adjustments were considered and excerpts were finalized.
Results
For this study, the quantitative results are reported and analyzed first. Based on
these findings, the qualitative data were collected. After the qualitative results are
reported and analyzed, a joint discussion merges both the qualitative and quantitative
data.
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Quantitative Results
Demographics
One hundred ten surveys were collected. If participants did not finish the fourth
block in the survey, their information was not utilized. Data from 65 surveys were
considered complete and used in the analysis. The majority of participants, 45 (69.2%),
were male, 19 (29.2%) were females, and one did not specify (1.5%). Seventy percent
had Ph.D.'s (70.8%) followed respectively by "other degrees" (18.5%), Masters (9.2%),
and bachelors (1.5%). The average age of participants was between 40-49 and 50-59
years old. Eighty-five percent of participants had taught longer than five years.
Instructors having less than five years of teaching experience made up 15% of the
participants. The most responses came from the College of Agriculture Sciences and
Natural Resources (n =20; 30.8%) and the College of Arts and Sciences (n =18; 27.7%).
The College of Law had 11 participants (16.0%) and eight participants (12.3%) were
from the College of Education and Human Sciences. The remaining participants came
from the Colleges of Engineering (n=4; 6.2%), Architecture (n =2; 3.1%), and Business
(n = 2; 3.1%), as seen in table 2.
NEP Scale
Using Dunlap et al.’s (2000) scale, a score of 45 is considered neutral, a score
above 45 indicates a NEP worldview, and a score below 45 indicates a DSP worldview.
Fifty-seven participants had scores that indicated a NEP mindset. Six individuals had
DSP mindsets. Two individuals had neutral scores. Because of the lack of participants
representing DSP and neutral mindsets, participants' scores were reclassified as DSP
from 15 to 44, neutral from 45 to 49, and NEP from >50. Classifying participants based
on the survey's sample data and deviating from the NEP scale’s predetermined
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classification was necessary to ensure ample population sizes for analysis purposes.
Reclassification resulted in fifty-one participants with NEP mindsets, seven were DSP,
and seven were neutral, as seen in table 2.
Sustainability Importance and Incorporation
Portrayed in table 2, 43 participants rated sustainability as “very important” (N
=43) and 19 rated it as “somewhat important.” (N = 19) Two individuals were “unsure”
and one individual rated sustainably as “slightly important”. To assess the extent that
instructors were incorporating sustainability into their courses, a score was created based
on their average score for incorporating the three pillars of sustainability (Question 1921), Wiek et al.’s (2011) competencies (Question 22-28), and UN (2017) SDGs
(Question 29). Incorporation of sustainability into their classroom scores ranged from a
minimum of 0.83 to a maximum of 3.46, having an average score of 2.
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Pillars of sustainability
Instructors were asked to rate the importance of each pillar of sustainability,
economic, ecological, and social, to their overall definition of the topic. The ecological
pillar received the highest average of importance (Mecol = 3.67), followed by the
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economic pillar (Mecon = 3.19), and then the social pillar (Msoc = 3.09). Similar trends can
be seen in figure 5, a sustainability word cloud. Instructors were asked to identify five
words that came to mind regarding the term sustainability. The majority of the larger
words are related to ecological concepts, such as environment, energy, and climate.
Instructors also rated how often they incorporated the different components of
sustainability in their class. Based on average scores, the ecological pillar was
incorporated the most often (Mecol = 2.51), followed by the social (Msoc = 2.28), and
economic pillars (Mecon = 2.27) (See Appendix D1).

Barriers and Motivations
Nine individuals reported that they did not face barriers. Of the 54 individuals that
reported barriers, 17 listed multiple barriers, and 37 reported a singular barrier. As
outlined in table 3, lack of time was the most reported barrier (38%), with institutional
barriers (4.7%) and lack of interest (3.5%) being the lowest. Two individuals reported no
motivation for teaching sustainability, 36 listed singular motivations, and 25 listed
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multiple motivations for teaching sustainability. The most-reported motivation was
personal interest (39.6%) and natural inclusion of sustainability with course content
(38.7%). The least reported motivation was university requirements (0.9%).

Quantitative Analysis
Definition and Incorporation into Classrooms
A one-way ANOVA indicated significant differences between the extent to which
instructors’ rated the importance of the pillars of sustainability and classroom
incorporation of the three pillars (Fecon(1, 116.2) = 45.6, p < .05; Feco(1, 85.8) = 69.1, p <
.05; Fsoc(1, 115.2) = 32.9, p < .05) (see Appendix D2). This indicates that instructors’
beliefs are not driving the incorporation of the pillars of sustainability into the
coursework they teach.
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Linear regressions were used to further understand how instructors' beliefs
regarding the pillars of sustainability are related to the colleges in which they teach. As
seen in table 4, the colleges in which they teach are not related to the instructors’
definitions of sustainability based on the three pillars. However, instructors’ definitions
or importance of certain pillars of sustainably appear to be related to the extent to which
they rated the importance of other pillars of sustainability. Having a high score for the
social pillar predicted a higher scores for both economic (r = 0.583 p < .05) and
ecological pillars (r = 0.615, p < .05). The scores for the economic and ecological pillars
relate to variability in the social pillar score (r = 0.711, p < .05).
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Instructor’s College Vs Teaching of Sustainability
Initially, linear regressions compared the instructors' colleges to the scores for the
pillars of sustainability taught in their classrooms. As seen in table 5, few colleges
predicted instructors’ incorporation of the three pillars of sustainably into their
coursework. The incorporation of the economic pillar was not predicted by any colleges.
Instructors belonging to the College of Architecture (r = 0.510, p < .05) or the College of
Education and Human Sciences (r = 0.510, p < .05) were more likely to incorporate the
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social pillar in the coursework compared to the College of Agriculture and Natural
Resources. For the ecological pillar instructors in the College of Architecture (r = 0.430,
p < .05) were more likely to incorporate ecological topics in their course compared to the
College of Agriculture and Natural Resources.

To further investigate the relationships between the pillars of sustainability, a
second round of linear regressions was conducted with the opposite pillars of
sustainability added to the analysis. For example, if the social pillar was analyzed, the
ecological and economic pillars were also included in the linear regression. This was to
discover if instructors teaching one pillar of sustainability predicted the incorporation of
another pillar. Including the opposite pillars of sustainability in the regressions
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significantly affected the relationship between the colleges and the pillars, revealing a
larger proportion of variance explained by the colleges. The colleges are significantly
associated with the pillars of sustainability. So when the pillars were compared to each
other in the regression, the colleges in which there were originally no significant
variables, reflect the “true” or significant effect of the colleges. Additional colleges had
significant effects on the pillars taught, as seen in table 6. Incorporating one pillar also
had significant effects on the incorporation of the other pillars.
When incorporating the economic pillar in the classroom, the College of Arts and
Sciences negatively affects incorporation (𝑏𝐴𝑟𝑡𝑠.𝑆𝑐𝑖𝑒𝑛𝑐𝑒𝑠 =-0.5138, t = -2.3004, p < .05) in
relation to the College of Agriculture and Natural Resources. However, instructors
incorporating the social pillar were more likely to incorporate the economic pillar
(𝑏𝑆𝑜𝑐𝑖𝑎𝑙 =0.5931, t = 3.7983, p < .05) compared to the College of Agriculture and Natural
Resources.
Instructors in the colleges of Business (𝑏𝐵𝑢𝑠𝑖𝑛𝑒𝑠𝑠 =-0.967, t = -2.919, p < .05),
Education and Human Sciences (𝑏𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛.𝐻𝑢𝑚𝑎𝑛.𝑆𝑐𝑖𝑒𝑛𝑐𝑒𝑠 =-.631, t = -2.226, p < .05),
and Journalism and Mass Communications (𝑏𝐽𝑜𝑢𝑟𝑛𝑎𝑙𝑖𝑠𝑚.𝑀𝑎𝑠𝑠.𝐶𝑜𝑚𝑚 =-1707, t = -2.671, p
< .05), incorporated ecological components less compared to the College of Agriculture
and Natural Resources. Additionally if instructors were incorporating the social pillar,
they were also more likely to incorporate the ecological pillar (𝑏𝑆𝑜𝑐𝑖𝑎𝑙 =0.785, t = 6.098 p
< .05) in comparison to the College of Agriculture and Natural Resources.
Instructors in the College of Architecture (𝑏𝐴𝑟𝑐ℎ𝑖𝑡𝑒𝑐𝑡𝑢𝑟𝑒 =0.9238, t = 3.0070, p <
.05), Arts and Sciences (𝑏𝐴𝑟𝑡𝑠.𝑆𝑐𝑖𝑒𝑛𝑐𝑒𝑠 =0.574, t = 3.5486, p < .05), Education and Human
Sciences (𝑏𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛.𝐻𝑢𝑚𝑎𝑛.𝑆𝑐𝑖𝑒𝑛𝑐𝑒𝑠 =0.5616, t = 2.4756, p < .05), and Journalism and
Mass Communications (𝑏𝐽𝑜𝑢𝑟𝑛𝑎𝑙𝑖𝑠𝑚.𝑀𝑎𝑠𝑠.𝐶𝑜𝑚𝑚 =1.3573, t = 2.6213, p < .05) were all
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more likely to incorporate the social pillar of sustainability into their curriculum
compared to the College of Agriculture and Natural Resources. Additionally if instructors
are including the economic (𝑏𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 =0.3504, t = 3.7983, p < .05) and ecological
pillars (𝑏𝐸𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 =0.5136, t = 6.0978, p < .05) in their course, they are also more likely
to incorporate the social pillar compared to the College of Agriculture and Natural
Resources.

Sustainability Impact and Incorporation of Sustainability
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Overall incorporation of sustainability was compared to how participants
personally rated sustainability. The stronger instructors personally rate the importance of
sustainability the more it is incorporated into their courses, indicated by a significant
positive correlation r = 0.453 (p < .05). Participants' NEP scores were also compared to
the overall incorporation of sustainability but no significant correlation was identified, as
seen in table 7.

Demographics and Sustainability
One-way ANOVAs were used to investigate what demographic factors impact
instructors’ overall incorporation of sustainability, including age, experience or years of
teaching, and background of participants. An independent samples t-test was also used to
compare the effects of gender on instructors’ overall incorporation of sustainability. As
seen in table 8 and table 10, no significant differences were found in age, gender,
experience, or prior education. However, college or the backgrounds of instructors did
impact the incorporation of sustainability. Instructors in the College of Architecture
scored higher for overall sustainability incorporated in the classroom than instructors in
the College of Law. A significant mean difference of 1.779 was identified between
architecture and law (p < .05).
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Based on one-way ANOVAs no significant differences were found between
instructors’ NEP scores and their age, years of experience, college background, and
education level. Additionally, none of the above factors significantly impacted how
instructors rated the importance of sustainability, as seen in figure 9. As portrayed in
table 10, males and females did not differ in their NEP scores. However, males and
females did rate sustainability differently, as a significant mean difference of 0.047 (p <
.05) was found. Males (Mmales= 4.71) rated sustainability more important than females
(Mfemales= 4.37) (See Appendix D3).
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Qualitative Results
As seen in table 11, excerpts were identified for the five main areas or themes
including, general ideas, personal definitions of sustainability, sustainability in the
classroom, instructors’ motivations, barriers to incorporation, and proposed solutions.

Table 11
Identified Qualitative Excerpts
(Attached in a separate word file, 19.4 KB)

General Ideas
A majority of instructors reported seeing a trend of increasing awareness of
sustainability, in students, the general public, or related industries and fields. Instructors
consistently discussed how the background, values, and experiences of their students
impacted the students' definitions and valuations regarding sustainability and that the
diversity of students is crucial for classroom discussions.
Personal Definition of Sustainability
Four instructors specifically mentioned the three pillars of sustainability in their
definition. Four instructors’ definitions included the ecological and social pillars. One
instructor mentioned the ecological and economic pillars in their definition. Other
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excerpts that emerged included, systems thinking worldview, sustainability as a longterm approach to an issue, and a way of thinking versus a measurable concept. Six of the
ten instructors directly mentioned that sustainability is a personally important topic.
Sustainability in the Classroom
All of the instructors reported sustainability being taught as an interwoven
concept versus the main focus of the course. For content, the incorporation of all three
pillars, vs a singular, or multiple pillars was most commonly found. Of the pillars of
sustainability taught, the ecological pillar was mentioned by all of the instructors. Three
instructor’s mentioned accreditation or curriculum certification requirements as guiding
topics in their classroom. Incorporating the challenges or tradeoffs associated with
sustainability issues into the curriculum also emerged as excerpts. Other common
excerpts that arose for classroom approaches included, providing real-world experiences,
the importance of discussions, encouraging critical thinking, cross-disciplinary
curriculum, and systems thinking approaches.
Instructors Motivations
Excerpts that arose for intrinsic motivation included personal interest in
sustainability and moral or ethical obligations. Ethical obligations typically revolved
around students, such as the desire for students to understand the importance of
sustainability, to understand the consequences or tradeoffs concerning sustainability
issues, and to properly prepare students for future careers and challenges. Instructors also
conveyed the necessity of teaching the topic to survive future problems of climate change
and related issues. Extrinsic motivations included industry demand, curriculum
certification requirements, and natural inclusion with course content. Social pressure was
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also represented as excerpts of student interest in the topic and prominent cultures of
sustainability in specific colleges or departments.
Barriers to incorporation
Barriers were reported and then categorized into four main areas, including,
student factors, the nature of sustainability factors, resources, and other factors. Student
factors include students’ lack of buy-in or interest in sustainability, lack of prior exposure
and knowledge, and lack of understanding sustainability holistically. The nature of
sustainability factors includes the broad nature of sustainability, differing definitions of
sustainability, the negative or political conations associated with sustainability, and the
difficulties of incorporating the social pillar in certain course content. Resources include
lack of funding and time. Other barriers mentioned included a lack of a culture of
sustainability within varying communities, lack of importance within industry,
instructors’ lack of experience or comfort with teaching the topic, and difficulties in
including sustainability if it does not naturally fit with course content. Three instructors
reported that overall sustainability was not challenging to incorporate and had few
barriers to discuss.
Proposed Solutions.
Solutions recommended by instructors included increasing access to resources,
such as technology and funding, increasing opportunities for involvement or experiences,
and opportunities for cross-disciplinary collaboration. Participants also discussed the
importance of improving the culture of sustainability and reframing or depolarizing
sustainability when teaching the topic.
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Qualitative Analysis
The presence of a culture of sustainability depended on instructors' departments
and colleges. A few instructors specifically mentioned that in their academic
environment, the school of natural resources had a clear culture of sustainability.
Instructors in other departments did not feel as externally supported by their department
and culture, while other instructors felt neither supported nor discouraged. Two
instructors, in particular, discussed the lack of a culture of sustainability at the university,
as well as in the surrounding community and state.
“…but they [students] haven't really considered sustainability until they've gotten
into this course. And so I think what I've noticed being here.... and I was in
Austin, before, where there's a huge cultural of suitability... that there is that
there's not as much of a culture of sustainability, just even within Lincoln as a
whole.” – Dogwood

Though most instructors felt a general awareness of sustainability has increased,
there is still a lack of overall support or an overall culture of sustainability in the
university community.
“There's not really a culture of sustainability at the university….I don't think that
the university is signaling to the agronomy department that we need to be
innovating in sustainability… Why are we not better signaling to the community
around us what sustainability is?” – Brazil Nut

Instructors commonly attributed the lack of support for sustainability due to the
polarization of the topic. Brazil Nut mentioned that “what I found is, that it is as of right
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now, it's mostly Nebraskans... and if you're very blatant about sustainability or
conservation, you tend to polarize them and they shut down.” Likewise, an anonymized
participant, Yew mentioned that “…some audiences you start using the terms
environmental justice, they may just shut down”.
Besides the polarization of sustainability or lack of a culture of sustainability, a
large variety of barriers to teaching sustainability were discussed by instructors, ranging
from lack of resources to more complex factors involving students and the nature of
sustainability. However, a few participants, from the Colleges of Agriculture and Natural
resources, Engineering and Arts and Sciences, mentioned that sustainability overall was
not challenging for them to teach due to the content of the course and the natural
integration of sustainability topics. Silver Maple stated “Um I don’t find it really that
necessarily hard [incorporating sustainability]” and Eucalyptus mentioned “Honestly no,
I don't. I don't see any there either [barriers in the classroom].”
Discussion
After the quantitative and qualitative data were collected and analyzed, results
from both sections were compared and integrated. A joint table, table 12, was developed
to aid the discussion.

Table 12
Joint Display Table Comparing Quantitative and Qualitative Data
(Attached in a separate word file, 128 KB)

What Factors Impact Overall Incorporation of Sustainability?
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Instructors ' overall beliefs regarding sustainability influence the extent to which
they incorporate sustainably into their classroom practices. A positive significant
relationship was found between how instructors personally rate sustainability and to the
extent, they incorporate sustainability into their courses. This is key to note since other
factors such as age, gender, years spent teaching, level of education, and background of
instructors did not impact instructors' overall incorporation of sustainability in this study.
These results parallel Brown et al.’s (2015) similar findings where “the educators who
adopted sustainability to a greater extent and/or earlier relative to others in the field
expressed higher levels of belief in the importance of sustainability” (p. 7).
How do Instructors Definition of Sustainably and Background Affect their Practices?
Trends found in instructors’ general definitions of sustainability are consistent
with Brown et al.’s (2015) findings that definitions were typically similar for instructors
and reflected the economic, ecological, and social pillars of sustainability. In the
interviews, all but one instructor mentioned the incorporation of multiple pillars in their
course. The pillars discussed in the interviews reflected trends in the quantitative survey,
where the ecological pillar was rated the most important to instructor’s definitions,
followed respectively by the economic and social pillars.
Instructors ' personal beliefs about the different pillars of sustainability did not
transfer to their practice or the pillars taught in their classrooms. Instead, depending on
the pillar of sustainability, social, economic, or ecological, the college in which
instructors teach influences the pillars taught in their classes. Additionally, if instructors
were already incorporating a pillar they were more likely to incorporate an additional
pillar. For example, instructors incorporating the social pillar are likely to also
incorporate the economic or ecological pillars and vice versa.
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The impact of colleges on instructors’ beliefs regarding the pillars of
sustainability and the pillars taught in their classroom practices is expected. Many
colleges have requirements for the curricula that could act as external support or
hindrance, referring to figure 2. One instructor interviewed in the agronomy and
horticulture field mentioned the impact of curriculum requirements on the pillars taught,
and how sustainability was framed in their course. Another explanation, also described in
figure 2, is field or industry demand impacting instructors' content. Throughout the
interviews, the importance of sustainability in many of the instructors' industries,
including, architecture, engineering, genetics, food science, and marketing arose often.
Dogwood mentioned that sustainability “needs to be more of a focus just because again,
that's where our industry has been and will continue to head more.” Two instructors in
the Architecture and Engineering fields also mentioned that accreditation from their
industry guided course content and included sustainability themes.
What Barriers do Instructors Face?
There are a variety of internal and external factors hindering the incorporation of
sustainably in the classroom. Potential internal and external hindrances that instructors
are likely to face are outlined in figure 2. In the survey, lack of time and course content
not naturally overlaping with sustainability topics were identified by participants as
barriers in the classroom to teaching sustainability. In the interviews, lack of time and
content were mentioned but not as frequently as other additional external and internal
barriers. Many of the barriers that arose were external and at a classroom level, such as
class size and student ability and interest. Other hindrances were at the university and
state level, such as the lack of a culture of sustainability in the school and community,
and the broad or polarizing nature of sustainability. For example, due to polarization of
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the topic or lack of overlap with course content, two instructors noted in the interviews
that incorporating the social pillar of sustainability was challenging. Yew stated, “some
elements of the social leg are a little more difficult [to incorporate]”. These external
barriers correspond to hindrances to curriculum changes discussed by Higgins and
Thomas (2016) including, lack of funding, challenges of both organizational and
individualistic cultures, political challenges, and the traditional disciplinary nature of
teaching at universities. Only two instructors mentioned an internal barrier of lack of
knowledge regarding sustainability, evident in Spruce stating “probably my lack of
knowledge” as a challenge when incorporating the topic into their course. The nature of
sustainability, funding, and overlap of course content, are factors that were not originally
included in Figure 2.
Figure 6 presents a remodified version of Ashton’s (2014) framework. The
modifications are outlined in a small black box. Figure 3 was also updated into figure 7 to
represent themes found in these data, updated factors are marked by **. Lack of
resources was removed as a barrier since it was not mentioned by participants and instead
participants mentioned that they had adequate informational resources.
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What Motivates Instructors to Teach Sustainability?
As portrayed in figure 6 and figure 7, a variety of internal and external factors can
serve as supports for the transfer of instructors’ sustainability beliefs and incorporation
into their classroom. In the survey, participants selected “personal interest” and “natural
incorporation of sustainability in course material” as the two largest motivators for
incorporating sustainability. Lack of interest was also one of the lowest reported barriers
to teaching sustainability. Instructors' interests are intrinsic motivators, whereas the
natural inclusion of sustainability in course content is an extrinsic motivator.
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In the interviews, instructors mentioned both intrinsic and extrinsic motivations
for incorporating sustainability. Seven instructors mentioned internal motivations more
than external motivations, two instructors mentioned intrinsic and extrinsic motivations
equally, and only one instructor mentioned extrinsic motivations more than intrinsic
motivations. Internal motivations included personal ethics and moral obligations typically
regarding the interest of students. This is consistent with Ashton (2014) who identified, a
sense of reasonability to students, as an internal “other belief” factor that impacts the
relationship between instructors’ beliefs and their practices.
Extrinsic motivations arose at a national and state level, such as industry demand.
“Many of them [employers] are... are wanting to find students who are willing to take
initiative. Who've learned something about sustainability” mentioned Yew. Motivations
also arose at the university level, as departmental support, and at the classroom level as
natural overlap with course content. These results are consistent with Dodds et al.’s
(2020) findings which identified intrinsic motivations as the main motivator for
participating or engaging in sustainability behaviors. No additional motivation factors
were added to figure 6 or figure 7.
Limitations
There were a variety of limitations to this research typically relating to the
population targeted for participation and the sample sizes. Since participants selected
were already teaching about sustainability in their courses, it was expected that the
majority of participants scored NEP versus DSP and rated sustainability as more
personally important. This created a potential limitation of these data since there is a lack
of representation of participants who scored DSP or neutrally on the NEP scale. When
comparing DSP and NEP individuals, no overall differences were found in their
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interview themes. The lack of distinct themes emerging from the three worldview groups
could be due to the lack of adequate representation between the DSP, neutral, and NEP
worldviews, and the lack of representation of individuals who do value sustainability vs
individuals who do not value sustainability.
Another limitation exists in the colleges represented. In both the surveys and
interviews, the majority of participants were from the College of Agriculture Sciences
and Natural Resources, and the College of Arts and Sciences. The background of
participants could account for the large emphasis on the ecological pillar of sustainability,
and less emphasis on the economic or social pillars. Additionally, classifying participants
under the colleges could result in a broad range of instructors’ backgrounds in one
college. For example, the College of Arts and Sciences would have a broad range of
instructors from different fields compared to the College of Law, which houses just one
field. This range of fields in the colleges could impact the effects that colleges have on
teaching or incorporating sustainability. Future studies would benefit from classifying
instructors into departments or specific fields.
Lastly, it would have been preferred to have more representation or participants in
some of the colleges. In the quantitative data, three of the seven colleges, Architecture,
Business, and Engineering, had an inadequate number of participants to properly
represent the college. One of the colleges, Law, was also not represented in the
qualitative data.
Application
Instructors interviewed provided a variety of suggestions for lessening the
challenges of teaching sustainability. The majority of solutions fell under the
categorization of increasing the culture of sustainability at the community, university, and
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individual levels. As one participant mentioned, better “signaling” from the university,
through increasing resources and opportunities for sustainability initiatives and cross
collaborations, would clarify university expectations towards teaching sustainability.
These suggestions are consistent with those of Moore (2005a) who recommends,
addressing the disciplinary and competitive environment typically found in universities,
as well as the unclear or misdirected expectations and priorities for faculty, staff, and
students. Applying these solutions can help lessen the barriers to sustainability
curriculum changes.
Conclusion
This case study provides a baseline on how sustainability is incorporated at a
midwestern research one institution. Besides assessing what instructors’ are teaching, and
their personal beliefs, the study also identifies internal and external motivations and
barriers. Instructors' overall beliefs regarding sustainability translate to the classroom,
though external factors such as college and industry demand impact what pillars of
sustainability are taught. Instructors face a variety of external barriers, such as lack of
funding or time. Correspondingly the majority of instructors teach sustainability for
intrinsic reasons. This study’s findings concerning barriers and motivations help
researchers, university officials, and policymakers understand how to support instructors,
such as providing funding, and opportunities for collaboration and cross-disciplinary
work. Building and supporting a culture of sustainability among different departments,
colleges, and the university as a whole will decrease barriers and further encourage
instructors to recognize the value of sustainability and subsequently incorporate it into
their curriculum.
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Instructors who are already teaching sustainability were purposely selected for
participation to understand their experiences and the motivations and barriers they face.
These instructors can serve as examples for their peers. However, the participant pool,
biased towards incorporating sustainability, also serves as a limitation of the study.
Instructors who are teaching sustainability already value teaching sustainability. The lack
of representation of instructors who do not teach or particularly value sustainability,
explains why themes did not appear when comparing groups of individuals, across
colleges and worldviews. The smaller size of the application pools, especially in the
quantitative data, also contributes to this limitation.
Future studies that directly compare instructors with no association with
sustainability to instructors who value the topic would continue to build upon this study’s
findings. Likely more themes would arise between the different categorizations and
provide actionable steps and guidance for higher education instructors, sustainability
researchers, university officials, and policymakers to eliminate barriers and encourage the
incorporation of sustainability. Another future study could further investigate the extent
to which instructors incorporate sustainability in their courses since the amount of
incorporation could impact both barriers and motivations that instructors face.
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APPENDIX
APPENDIX A: Survey
Survey - Sustainability in Higher Education
Start of Block: IRB Block
Q1 Introduction: IRB Consent Form Information
By selecting "I agree" below, you are giving permission to analyze data trends and
patterns in faculty beliefs, orientations, and instructional practices related to sustainability
subjects.
• I agree (1)
• I do not agree (2)
Skip To: End of survey if “I do not agree” is selected.
Q2 Please provide your first and last name. A subset of individuals may be selected for
follow up interviews.
• First (1) ________________________________________________
• Last (2) ________________________________________________
Q3 Please enter your email address.
________________________________________________________________
Q4 What option best describes you?
• Male (1)
• Female (2)
• Non-binary (3)
• Transgender (4)
• Intersex (5)
• I prefer not to say (6)
• Let me type... (7) ________________________________________________
Q5 Please select your age group.
• 19 to 20 (1)
• 21 to 29 (2)
• 30 to 39 (3)
• 40 to 49 (4)
• 50 to 59 (5)
• 60 to 69 (6)
• 70 to 79 (7)
• 80 or over (8)
End of Block: IRB Block
Start of Block: Professional Background
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We would like to ask you some questions about your professional background.
Q6 What is the highest degree level that you have completed?
• Bachelor's (1)
• Master's (2)
• PhD (3)
• Other (4) ________________________________________________
Q7 In what discipline did you receive your highest degree(s)?
________________________________________________________________
Q8 In what year did you receive your highest degree(s)?
________________________________________________________________
Q9 How many years have you taught in an institute of higher education?
• 1-5 years (4)
• 6-10 years (5)
• 11-15 years (6)
• 16-20 years (7)
• 21+ years (8)
Q10 Which of the following best describes your current position?
• Professor (1)
• Associate Professor (2)
• Assistant Professor (3)
• Professor of Practice (8)
• Assistant Professor of Practice (9)
• Associate Professor of Practice (10)
• Instructor (4)
• Lecturer (11)
• Adjunct Faculty (5)
• Visiting Professor (6)
• Other (7) ________________________________________________
End of Block: Professional Background
Start of Block: Sustainability in Personal Life
We would like to ask you about your ideas towards sustainability and the role of
sustainability in your own life.
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Q11 What five words come to mind when you hear the word sustainability
• Word 1 (1) ________________________________________________
• Word 2 (2) ________________________________________________
• Word 3 (3) ________________________________________________
• Word 4 (4) ________________________________________________
• Word 5 (5) ________________________________________________
Q12 How important are the following economic components to your definition of
sustainability? (This question is based on the work of Hansmann et al., 2012).
Not at all
important (1)

Slightly (2)

Unsure (3)

Fairly
important (4)

Very
important (5)

Consideration
of future
generation with
respect to
financial
resources (1)

o

o

o

o

o

Consideration
of externalities
in the market
(2)

o

o

o

o

o

Promoting the
innovative
power of the
economy (3)

o

o

o

o

o

Enhancing
social and
human capital
(4)

o

o

o

o

o

Generating
income and
employment (5)

o

o

o

o

o
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Q13 How important are the following ecological and environmental components to your
definition of sustainability? (This question is based on the work of Hansmann et al., 2012).
Not at all
important (1)

Slightly (2)

Unsure (3)

Fairly
important (4)

Very
important (5)

Protection of
natural
environment (1)

o

o

o

o

o

Reduction of
use of
nonrenewable
resources (2)

o

o

o

o

o

Responsible use
of renewable
resources (3)

o

o

o

o

o

Protection of
natural spaces
and biodiversity
(4)

o

o

o

o

o

Protection from
environmental
hazards and
reeducation of
risks (5)

o

o

o

o

o
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Q14 How important are the following social components to your definition of
sustainability? (This question is based on the work of Hansmann et al., 2012).
Not at all
important (1)

Slightly (2)

Unsure (3)

Fairly
important (4)

Very
important (5)

Solidarity
between and
within
generations (1)

o

o

o

o

o

Sustaining
cultural and
societal values
(2)

o

o

o

o

o

Education and
free personal
development
(3)

o

o

o

o

o

Protection of
health and
safety (4)

o

o

o

o

o

Juridical
equality and
certainty (5)

o
o

o
o

o
o

o
o

o
o

Inclusivity and
Equity (6)

Q15 How important is sustainability to you personally?
• Not at all important (1)
• Slightly important (2)
• Unsure (3)
• Somewhat important (4)
• Very important (5)
Q16 Listed below are statements about the relationship between humans and the
environment. For each one, please indicate whether you "strongly agree", "mildly agree",
"unsure", "mildly disagree", or "strongly disagree with it". (This question is based on the work
of Dunlap et al., 2000).
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Strongly
agree (1)

Mildly
agree (2)

Unsure
(3)

Mildly
disagree
(4)

Strongly
disagree
(5)

A. We are approaching the limit of
the number of people the earth can
support (1)

o

o

o

o

o

B. Humans have the right to modify
the natural environment to suit their
needs (2)

o

o

o

o

o

C. When humans interfere with nature
it often produces disastrous
consequences (3)

o

o

o

o

o

D. Human ingenuity will ensure that
we do NOT make the earth unlivable
(4)

H. The balance of nature is strong
enough to cope with the impacts of
modern industrial nations (8)

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

I. Despite our special abilities'
humans are still subject to the laws of
nature (9)

o

o

o

o

o

J. The so-called "ecological crisis"
facing humankind has been greatly
exaggerated (10)

N. Humans will eventually learn
enough about how nature works to be
able to control it (14)

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

O. If things continue on their present
course, we will soon experience a
major ecological catastrophe (15)

o

o

o

o

o

E. Humans are severely abusing the
environment (5)
F. The earth has plenty of natural
resources if we just learn how to
develop them (6)
G. Plants and animals have as much
right as humans to exist (7)

K. The earth is like a spaceship with
very limited room and resources (11)
L. Humans were meant to rule over
the rest of nature (12)
M. The balance of nature is very
delicate and easily upset (13)
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End of Block: Sustainability in Personal Life
Start of Block: Sustainability in the Course
We would like to ask a few questions about your course. Please keep this course in mind
as you answer the following questions. If you have multiple courses related to
sustainability, please just answer the following questions for one course. If you have
multiple courses, you will have the opportunity to answer additional questions for those
courses, further into the survey.
Q17 What is the name of your course?
________________________________________________________________
Q18 At what level is your course taught?
• 100 level (1)
• 200 level (2)
• 300 level (3)
• 400 level (4)
• Graduate level (5)
• Other (6) ________________________________________________
Q19 To what degree do you emphasize the following economic components of
sustainability in YOUR COURSE? (This question is based on the work of Hansmann et al., 2012).
Not at all
(1)

Sometimes (2)

Fairly often (3)

Very often (4)

Consideration of future
generation with respect
to financial resources (1)

o

o

o

o

Consideration of
externalities in the
market (2)

o

o

o

o

Promoting the innovative
power of the economy
(3)

o
o
o

o
o
o

o
o
o

o
o
o

Enhancing social and
human capital (4)
Generating income and
employment (6)
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Q20 To what degree do you emphasize the following ecological and environmental
components of sustainability in YOUR COURSE? (This question is based on the work of
Hansmann et al., 2012).
Not at all
(1)
Protection of natural
environment (1)
Reduction of use of
nonrenewable resources
(2)
Responsible use of
renewable resources (3)
Protection of natural
spaces and biodiversity
(4)
Protection from
environmental hazards
and re-education of risks
(5)

Sometimes (2)

Fairly often (3)

Very often (4)

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o

o

o

o

Q21 To what degree do you emphasize the following social components of sustainability
in YOUR COURSE? (This question is based on the work of Hansmann et al., 2012).
Not at all
(1)
Solidarity between and
within generations (1)
Sustaining cultural and
societal values (2)
Education and free
personal development
(3)
Protection of health and
safety (4)
Juridical equality and
certainty (5)
Inclusivity and Equity
(6)

o
o
o
o
o
o

Sometimes (2)

o
o
o
o
o
o

Fairly often (3)

o
o
o
o
o
o

Very often (4)

o
o
o
o
o
o
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Q22 To what degree do you emphasize being able to analyze complex systems through
different domains in YOUR COURSE? (This question is based on the work of Wiek et al.’s (2011).
• Not at all (1)
• Sometimes (2)
• Fairly often (3)
• Very often (4)
Q23 To what degree do you emphasize being able to analyze, evaluate, and portray future
issues related to sustainability in YOUR COURSE? (This question is based on the work of Wiek
et al.’s (2011).

•
•
•
•

Not at all (1)
Sometimes (2)
Fairly often (3)
Very often (4)

Q24 To what degree do you emphasize being able to analyze, evaluate, and portray
problem solving frameworks related to sustainability in YOUR COURSE? (This question is
based on the work of Wiek et al.’s (2011).

•
•
•
•

Not at all (1)
Sometimes (2)
Fairly often (3)
Very often (4)

Q25 To what degree do you emphasize being able to apply, reconcile, collectively map,
and negotiate sustainability goals, values, and targets YOUR COURSE? (This question is
based on the work of Wiek et al.’s (2011).

•
•
•
•

Not at all (1)
Sometimes (2)
Fairly often (3)
Very often (4)

Q26 To what degree do you emphasize being able to create and facilitate interventions
towards sustainability in YOUR COURSE? (This question is based on the work of Wiek et al.’s
(2011).

•
•
•
•

Not at all (1)
Sometimes (2)
Fairly often (3)
Very often (4)

Q27 To what degree do you emphasize being able to create and facilitate transformative
strategies towards sustainability in YOUR COURSE? (This question is based on the work of
Wiek et al.’s (2011).

•
•
•
•

Not at all (1)
Sometimes (2)
Fairly often (3)
Very often (4)
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Q28 To what degree do you emphasize being able to encourage, enable, and facilitate
collaborative sustainability research and problem solving in YOUR COURSE? (This
question is based on the work of Wiek et al.’s (2011).

•
•
•
•

Not at all (1)
Sometimes (2)
Fairly often (3)
Very often (4)

Q29 Does your class explicitly address specific United Nations Sustainable Development
Goals (SDG's)?
• Yes (1)
• No (2)
Display Question 30, if “yes” is selected for Question 29
Q30 Please select the SDG's your class covers.
• #1 No Poverty (1)
• #2 Zero Hunger (4)
• #3 Good Health and Well-Being (5)
• #4 Quality Education (6)
• #5 Gender Equality (7)
• #6 Clean Water and Sanitation (8)
• #7 Affordable and Clean Energy (9)
• #8 Decent Work and Economic Growth (10)
• #9 Industry, Innovation, and Infrastructure (11)
• #10 Reduced Inequalities (12)
• #11 Sustainable Cities and Communities (13)
• #12 Responsible Consumption and Production (14)
• #13 Climate Action (15)
• #14 Life Below Water (16)
• #15 Life on Land (17)
• #16 Peace, Justice, and Strong Institutions (18)
• #17 Partnerships for the Goals (19)
Q31 If available please upload a copy of your course’s syllabus.
Q32 Would you like to document another class?
• Yes (1)
• No (2)
End of Block: Sustainability in the Course
If “ Yes” selected Start of Block: Sustainability in the Course (Multiple)
Please answer the following questions based on your additional course.
(Questions 17 to 32 are repeated) (Instructors can answer up to 3 separate courses)
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End of Block: Sustainability in the Course (Multiple)
Start of Block: Barriers and Solutions
Finally, we would like to ask some questions that address potential barriers for teaching
sustainability.
Q49 What are the most important factors that drive you to teach sustainability? Select all
that apply.
• Personal interest (1)
• Subject is naturally included with course content (2)
• University requirements (3)
• Disciplinary requirements (4)
• Other (5) ________________________________________________
Q50 What factors prevent you from incorporating sustainability in your course? Select all
that apply
• Lack of information or research (1)
• Lack of resources (6)
• Lack of time (2)
• Lack of interest (3)
• Institutional barriers (4)
• Other (5) ________________________________________________
End of Block: Barriers and Solutions
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APPENDIX B: Survey Data

(Attached in a separate Excel file, 50.1 KB)
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APPENDIX C: Sample Interview protocol
Interview Protocol Template (adapted from Creswell & Poth, 2018)
Date:
Time of Interview: ________________
Interviewer Name:
_____________________________________________________________
Interviewee Name: ________________________________ Position:
_____________________
Brief Description of Project/Main Research Question:
How do instructors’ backgrounds and personal beliefs toward sustainability affect and
explain the incorporation of sustainability in higher education curriculum?
Introduction Script:
Thanks so much for being willing to participate in this interview. The Office of
Sustainability and Chancellors Environment, Sustainably, and Resilience Commission is
conducting this study to better understand how sustainability is being taught in this
university.
Before we get started I wanted to make sure you are aware of a couple items. The
interview should last 30 to 45 minutes. You can choose to stop your participation at any
time. This interview is to help us understand your experience so there are no right or
wrong answers. Any time information from this study is shared, such as with other
researchers or in the form of publications your information will be anonymized. Meaning
no one will be able to identify you.
Is alright if I record our conversation to use in my future notes?
Do you have any questions before we get started?
Questions
Warm-up Question
Can you tell me about your position with the university? How long have you
been teaching in your department?
Question 1. (relates to sub-question: Quant 1)
How would you define sustainability?
Probe:
(If participant is struggling) What words come to mind when you hear the
word sustainability?
Question 2. (relates to sub-question: Quant 2)
Can you provide a brief overview of your class that you mentioned on your
survey “____”

Comments

66
Question 3. (relates to sub-question: Quant 2)
How do you incorporate sustainability into your course?
Probe:
Can you provide an example?
Do any of your course objective have a direct tie into correspond to
sustainability
Question 4. (relates to sub-question: Qual 1)
Why do you choose to teach about sustainability?
Probe:
What impacts your motivation for teaching sustainability?
Question 5. (relates to sub-question: Qual 2)
What do you find easy or hard about incorporating sustainability into your
coursework?
Probe:
How does the environment within your college effect the incorporation of
sustainability in your coursework?
Question 6. (relates to sub-question: Qual 2)
What would help you include more sustainability content and concepts into
your course?
Closing
Is there anything else you would like to share with me that we have not
covered?
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APPENDIX D: Additional Quantitative Results
Table D1
Descriptive: Personal Definition (0) and Classroom Incorporation (1) of Pillars
Classroom

Ecological

Social

Economic

N

0
1

65
65

65
65

65
65

Missing

0
1

0
0

0
0

0
0

Mean

0

3.67

3.09

3.19

1

2.51

2.28

2.27

Median

0
1

3.80
2.40

3.17
2.17

3.40
2.20

Standard deviation

0
1

0.433
1.04

0.656
0.928

0.641
0.893

Minimum

0
1

2.00
1.00

1.67
1.00

1.40
1.00

Maximum

0
1

4.00
4.00

4.00
4.00

4.00
4.00

Table D2
One way ANOVA: Comparison of Pillars Incorporated in Classrooms

Economic
Ecological
Social

Table D3:

F

df1

df2

p

45.6
69.1
32.8

1
1
1

116.2
85.8
115.2

< .001
< .001
< .001

68
Independent Samples T-Test – Gender vs Sustainability
Statist
ic
2.0
3

Importance
of Sust

df

62.0

p

SE
differen
ce

Mean
difference

0.047

-0.343

0.169

Effe
ct
Size
Cohen's
d

0.5
55

Assumptions: Homogeneity of Variances Test (Levene's)
F
Importance
of Sust

df

0.612

df2

1

p

62

0.437

Descriptives: Female and Male vs Importance of Sustainability
Group
Import
ance of
Sust

N

Mean

Median

SD

SE

Female

19

4.37

4.00

0.597

0.137

Male

45

4.71

5.00

0.626

0.0933

Note. A low p-value suggests a violation of the assumption of equal variances

