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Abstract: To better prepare students for the sustainability challenges of the future, the K-12
sector needs a system that encourages multidisciplinary and interdisciplinary collaboration to
successfully implement sustainability education (Parry & Metzger, 2023; Timm & Barth, 2021;
Zguir et al., 2021). This research is a mixed-methods case study that uses Kotter’s theory of
change to prioritize Education for Sustainable Development (ESD) in the curriculum and extra-
curricular activities of the Nightingale-Bamford School, which is a K-12, private, all-girls school
located on the Upper East side of New York City. The aim is to explore the impact the changes
have on both faculty and students. Teachers that were a part of the change process voluntarily
participated in surveys and interviews. Students that experienced the curriculum and service-
learning changes also participated in interviews. The development and implementation of the
program increased the willingness of faculty to engage in ESD, had mitigating effects on self-
efficacy, and had a small impact on the faculty’s knowledge of pedagogical approaches. The
ESD program increased the intention of students to act on the Sustainable Development Goals
(SDGs). The results indicate that Kotter’s theory of change can be used to impact the
professional action competence of faculty to engage in ESD and to positively impact the
intention of students to act on the SDGs. More studies are needed to investigate long term
impacts of the change process and how the change process impacts faculty and students in other
K-12 settings.
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A Case Study in K-12 Education for Sustainable Development

Introduction

To develop skills, attitudes and behaviors not addressed in the classroom, institutions
administer extra-curricular programs. Although the impact is usually not as reliable or as robust
as the curricular program (Bartkus et al., 2012), such experiences hold the potential to contribute
to student learning in powerful ways by providing opportunities for students to apply their
knowledge into real-world settings (Parker, 1996; Wankel & Wankel, 2016). When the
objectives of extra-curricular and curricular programs are aligned, student learning is augmented
(Biggs et al., 2022). A meta-analysis of service-learning, an educational approach that integrates
community service with curricular objectives, has shown significant gains in application of
learned knowledge when the two programs are aligned (Celio et al., 2011). Curricular learning
outcomes are improved when they are designed in conjunction with extra-curricular activities.
This case study explores the impact of aligning curriculum and extra-curricular activities around
the Sustainable Development Goals (SDGs) and education for sustainability.

The development of key sustainability competencies is foundational to education for
sustainable development (ESD) (Feinstein & Carlton, 2013). Competency-based education has
demonstrated an impact on sustainability related knowledge, skills, and dispositions, something
that traditional curricula — those which use transmissive methodologies — does not accomplish
(Laurie et al., 2016; Nolet, 2016; Ssosse et al., 2021; Sterling, 2001; UNESCO, 2014).
Transmissive methodologies are teacher-centered educational strategies where knowledge is
directly conveyed from the teacher (or text) to the student. The aim of this study is to prioritize
ESD in both the curriculum and extra-curriculum of a K-12 school and explore the impact the
changes have on both faculty and students. Through collaborations with faculty and school
leadership, the sustainability competencies were identified, defined, and rubrics for progressing
towards those competencies in each subject were designed. The students were also asked to align
their extra-curricular activities with the SDGs and reflect on their experiences.

Research Question
To what extent does developing and implementing an education program with curricular
goals linked to sustainability competencies and extra-curricular goals linked to the SDGs:

1. Impact the Professional Action Competence (PAC) of faculty to engage in Education
for Sustainable Development (ESD); and
2. Influence student’s intention to act on the Sustainable Development Goals (SDGs)?

Context

The Nightingale-Bamford School (most commonly referred to as “Nightingale”) - is in
Manhattan. Nightingale was founded in 1920 and is located on the Upper East Side of New York
City. Itis generally ranked among the top all-girls schools in the United States. It has an annual
enrollment of about 680 students, with just over 30% being students of color. The student to
faculty ratio is 6:1, with 35% being employees of color. Nightingale’s mission is to “inspire girls
to go beyond barriers,” and its vision is for “students to be joyful learners who have the
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intellectual depth and the courage to be critical thinkers, compassionate citizens, and agents of
their own lives; in doing so, we advanced equity for the betterment of all” (Nightingale).

Theoretical Framework
Kotter’s theory of change (2012) guided the implementation of the education program
while the research explored the impact of these changes on faculty and students. Kotter’s eight-
step model has proven applicable in K-12 situations (Salaman & Broten, 2017) and can help
create a supportive system that drives change by empowering teachers’ efforts to be targeted,
direct, and strategic (Cooper et al., 2016). Successful change with Kotter’s model in K-12
education requires full stakeholder engagement of faculty.
Table 1 outlines the timeline, people involved, and action taken at each step of Kotter’s

model.

Table 1.

Outline of the Actions Taken at Nightingale in Kotter s Model of Change

(n=813)

Step Timeline People Involved Action
Create urgency Jan 2022 Leadership and program | Communicated how ESD is critical
directors (n=8) to the school’s mission and core
values.
Form a coalition Mar 2022 to | Division heads, Enlisted allies in leadership and
May 2022 department heads, and community opinion leaders.
program directors (n=16)
Create a vision for Aug 2022 Leadership (n=5) Adopted sustainability competencies
change as curricular goals and the SDGs as
extra-curricular goals.
Communicate the vision Sept 2022 Faculty and staff (n=211) | Introduced the vision to the
professional community.
Empower action Sept 2022 to | Faculty (n=97) Empowered all faculty to develop
Mar 2023 milestone assessment rubrics
Create quick wins April 2023 | Faculty (n=97) Benchmarked ESD embedded
assessments that already existed
within the curriculum.
Build on the change Oct 2023 to | Leadership and faculty Standardized time in the advisee-
April 2024 | (n=102) program for reflection on
competency development.
Make it stick April 2023 | Faculty and students Created student extra-curricular

portfolios to track efforts to act on
the SDGs.

According to Nolet (2009), one can best intellectually and personally engage with the
tensions caused by the interconnectedness of systems by acquiring the knowledge, skills,
attitudes, and behaviors (competencies) associated with sustainability literacy. Unfortunately,
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instructors have fallen short when teaching sustainability courses, even with the intention of
developing sustainability competencies, because they only assess for knowledge and skills
(ability) when they also need to assess for attitudes and behaviors (willingness) (Shephard,
2022). Competency-based sustainability education requires the integration of topical knowledge
and skills from multiple disciplines, with the stated intention of directing attitudes and changing
behaviors (Brundiers et al., 2021). At Nightingale, using Kotter’s theory of change, the
educational program was altered to allow knowledge and skills to be directly assessed in the
curriculum while associated attitudes and behaviors were assessed in the extra-curricular
activities.

At Nightingale, the sustainability competencies targeted were systems thinking, futures
thinking, values thinking, collaboration, and strategic action. All faculty (n=104) were involved
in an eight-month process to create five rubrics, one for each sustainability competency, that
informed to what level students were being assessed in their courses for the knowledge and skills
associated with each competency. Each rubric listed five milestone performance assessments,
where milestone one reflected a novice understanding and milestone five reflected a more
complex understanding. See Appendix A for the milestone assessment rubrics. The rubrics were
subsequently transcribed into the school’s learning management system, enabling the ongoing
benchmarking of performance assessments currently employed in classes.

The SDGs were used as a framework for extra-curricular activities. A portfolio
workbook created in Google Sheets was used for middle and upper school students to track their
extra-curricular actions with their faculty advisors. Students at Nightingale met biweekly with
their advisors. With the new educational program, it is during these meetings that students
accessed the learning management system to learn when they have been assessed for the
sustainability competences, to what milestones they have been assessed, to reflect on their
learning experiences with their advisors, and to determine how to apply their knowledge and
skills to act on the SDGs. The new educational program was introduced to students in April
2024 during workshops in a day-long Earth Day symposium.

For the purposes of this study, Professional Action Competence (PAC) is seen as a
composite personal attribute, akin to the concept described by Jensen and Schnack (1997), where
competence comprises knowledge, skills, and willingness to act. Action is seen as self-
determined and directed towards change. In this way, the concept incorporates a sense of
agency, self-confidence, and willingness to act in relation to any given issue or field. While
acknowledging that the concept has been further developed in relation to sustainable
development, for example, by Sass et al (2020) who introduces the specific concept of Action
Competence in Sustainable Development (ACiSD), this study remains open to how PAC might
manifest itself in the Nightingale context.

This study also draws on three key theoretical and measurement frameworks to explore
the impacts on teachers’ PAC and students’ intentions. We reference the Teachers’ Sense of Self-
Efficacy Scale (TSES), a widely utilized instrument that quantifies teachers’ beliefs in their
ability to successfully execute specific teaching tasks across various domains (Klassen et al.,
2009). Two prominent social-psychological models: the Theory of Reasoned Action (TRA),
which posits that an individual’s behavioral intention is determined by their attitude toward the
behavior and subjective norms (Hale et al., 2002), and its extension, the Theory of Planned
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Behavior (TPB). The TPB adds the crucial construct of perceived behavioral control to the
model, offering a more comprehensive framework for predicting intentions and behaviors,
particularly when volitional control is incomplete (Ajzen, 1991). In this study TPB and TRA are
used to contextualize and explore the impact Kotter’s change process had on student intention to
act on the SDGs.

Significance of the Study

There is little evidence supporting the effectiveness of education for sustainable
development in the K-12 sector (Alifa et al., 2025; Olsson et al., 2022; Waltner et al., 2019).
Even in higher education, a large majority of those studies that strive to assess student’s
sustainability competencies have major flaws in the analysis, unclear learning objectives, or a
lack of baseline assessment (Redman et al., 2020). To ensure that K-12 education can graduate
sustainability literate young adults, studies are needed that show the effect of ESD. This study
addresses the gap in the research by prioritizing ESD in both the curriculum and extra-
curriculum of a K-12 school, and exploring the impact the changes have on both faculty and
students.

The first research question explores how changes at Nightingale impacted the
Professional Action Competence (PAC) of faculty to engage in Education for Sustainable
Development (ESD). This is crucial to the success of the program at Nightingale because it
affects teacher behaviors, values, objectives, communication, and practices (Sass et al., 2020).
Studies have shown that targeting action competence empowers individuals to be active
participants and to construct strategies that solve ESD-related problems (Chen & Liu, 2020).
There is very little case study work on the implementation of PAC in K-12 teacher education
(Lohmann et al., 2021) and more studies are needed to demonstrate which processes realize PAC
of faculty to engage in ESD (Husamah et al., 2022; Van Poeck & Vandenabeele, 2012). This
case study provides insight into how a change theory impacts the PAC in K-12 faculty when
faculty are a part of the design and implementation process.

The second research question asks how the changes at Nightingale influence students’
intention to act on the Sustainable Development Goals (SDGs). Competency acquisition
requires knowledge and skills, along with changes in attitudes and behaviors (Shephard, 2022).
Nightingale faculty designed an educational program based on the five sustainability
competencies as overall curricular goals and acting on the SDGs as an overall extra-curricular
goal for students. When faculty develop a shared understanding of competency-based teaching,
students can be expected to gain the necessary knowledge and skills for competency acquisition
(Ashby et al., 2018). Teachers can also affect students’ attitudes through the development of
strong and supportive teacher-student relationships (Urdan & Arguenta-Vogel, 2019), which
supports Nightingale’s decision to involve its advisor-advisee program. Successfully acting on
the SDGs requires a means to update and reflect on sustainability related knowledge and skills
(Risopoulos-Pichler et al., 2020). Nightingale developed a system for students to update and
reflect on competency development, with the intention of affecting the competency acquisition
needed to act on the SDGs.

Students that are motivated to act on the SDGs have demonstrated concrete actions that
directly connect to one or more of the 17 goals through student organizations (Borges et al.,
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2017). However, global trends in the media have little impact on students’ concerns for the
SDGs; studies are needed to show when education programs effectively raise students’
concerns (Okubo et al., 2021; Yuan et al., 2022). Survey results have shown that sustainability
related attitudes and behaviors naturally dip in adolescence (Olsson & Gericke, 2016) so
studies are needed to evaluate determinants that will improve engagement with adolescents
and boost student preference for the SDGs (Alvarez-Risco et al., 2021). This case study
provides insight into how a change theory impacts the intention of students to act on the
SDGs.

Materials and Methods
In this study, the following changes were made at Nightingale, between April 2022 and
May 2024, to make ESD a leading priority for all faculty:

1. Key competences for sustainability literacy - futures thinking, systems thinking,
values thinking, collaboration, and strategic thinking (Wiek et al., 2011; Redman &
Wiek, 2021) - were identified as the main academic outcomes for graduates.

2. Milestone assessments (curriculum embedded performance assessments) were
established to measure and track competency development. Current milestone
assessments were benchmarked.

3. Time was standardized in the school’s advisee-advisor program to reflect on
competency development based on classes students had already taken and classes
they could take in the future.

4. A digital portfolio was created so students could track the alignment of their extra-
curricular activities to the UN Sustainable Development Goals (SDGs).

Table 2 shows when data were collected from faculty and students.

Table 2.

Data Collection Timeline

Data Collection Timeline People Involved
Survey before program changes September 2022 Faculty (n=97)
Survey after program changes September 2024 Faculty (n=97)
Faculty interviews October 2024 Faculty (n=6)
Student interviews October 2024 Students (n=7)

First, there was a survey to measure the faculty willingness, self-efficacy, and the knowledge of
pedagogical approaches needed to engage in ESD. Secondly, after the aforementioned changes
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were made, the same survey was administered to the faculty to see how these variables changed.
Thirdly, faculty were interviewed to go deeper into the motivations of their survey answers.
Finally, students were interviewed to explore whether the changes influenced their intentions to
act on the SDGs.

The PAC survey used (Sass et al., 2022) is included in Appendix B. Three key
components (variables) of PAC were measured: self-efficacy (SE), pedagogical knowledge (PK),
and willingness (W) to engage in ESD. Ten questions were associated with SE and W, and
eleven questions were associated with PK. Each question used a Likert Scale from one to five,
with one being “strongly disagree” and five being “strongly agree”.

The PAC survey was administered to all full-time K-12 faculty at Nightingale-Bamford
School; 65 of 97 faculty members (67%) responded to the pre-survey and 64 of 97 faculty
members (66%) to the post-survey. The participant pool was 75% women and 25% men. The
most common ethnicity was White (65%), with the rest split between Hispanic/Latino (12%) and
Black/African American (13%). Being a case study that affected all teaching faculty, it was
important to give all eligible individuals the option to participate.

Table 3 organizes respondents by the division in which they taught and by the number of
years they taught at Nightingale.

Table 3.
Demographic Data
Group Pre-Survey (N=65) Post-Survey (N=64)
Number Percentage Number Percentage
Division
Upper 31 48% 32 50%
Middle 18 28% 17 27%
Lower 16 24% 15 23%
Years teaching
1-3 20 31% 12 19%
4-10 19 29% 29 45%
11-20 16 25% 13 20%
Over 20 10 15% 10 16%

For both surveys, close to or exactly half of the respondents taught in the upper school with the
rest split similarly between middle and lower school. There was a much larger difference in the
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number of years taught at Nightingale. In the pre-survey, 31% of respondents taught for 1-3
years and 29% taught for 4-10 years. In the post-survey, only 19% of respondents taught for 1-3
years, while 45% taught for 4-10 years. The results were similar for respondents that taught
between 11-20 years and for respondents that taught over 20 years. While a majority of the
respondents took both surveys, employment changes over the two-year change process and
individual decisions to opt out of either survey hindered perfectly homogenous sampling.

For the faculty interviews, we developed a list of five interview questions to help answer
the first research question — how do the changes at Nightingale impact the Professional Action
Competence (PAC) of faculty to engage in Education for Sustainable Development (ESD)? For
the student interviews, we developed a list of five interview questions to help answer the second
research question — how do the changes at Nightingale influence student’s intention to act on the
Sustainable Development Goals (SDGs)? See Appendix C for lists of both the faculty and
student interview questions.

The inclusion criteria for interviewing faculty were Nightingale upper and middle school
faculty who took the survey both before and after the competency-based education program was
produced. Although the total response rate was 65%, only 38 of faculty (39.2%) fitted the
inclusion criteria.

For the student interviews, the participant pool comprised students between the ages of
14 and 16 enrolled at the Nightingale-Bamford School. The most common race was White
(70%), with the rest evenly split between Hispanic/Latino and Black/African American. The
inclusion criteria for interviewing students included 11t graders who had started the SDG extra-
curricular portfolios with their advisors. The recruitment pool was 25 students.
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Validity & Reliability

The reliability of the survey’s Likert scale questions was measured using Cronbach's
alpha. Table 4 lists the Cronbach’s alpha values for the different subscales (SE, PK, and W) as
well as for the PAC instrument as a whole.

Table 4.

Cronbach's Alpha for SE, PK, W and PAC (N = 65)

Scale Number of Questions Cronbach’s a
Self-efficacy (SE) 10 1.0
Pedagogical Knowledge (PK) 11 0.95
Willingness (W) 10 1.0
Professional Action 31 1.0
Competence (PAC)

The value of Cronbach’s alpha was 1.0 for the sets of questions measuring SE and W. The value
was 0.95 for the set of questions measuring PK. The PAC instrument as a whole had a
Cronbach’s alpha value of 1.0. These values indicated high reliability for the instrument as well
as strong consistency among all the variables that determine PAC.

Sass et al. (2022) ensured criterion validity of the survey using confirmatory factor
analysis. For content validity, the 10-item Comm.Pass Scale developed by Moeller and
Grassinger (2013) informed the questions measuring willingness. The Teachers Self-Efficacy
Scale for Education for Sustainable Development (TSESESD) and the perceived Pedagogical
Content Knowledge (pPCK) scales (Malandrakis et al., 2019) informed questions measuring the
self-efficacy and pedagogical knowledge items, respectively. In terms of face validity, members
of the leadership team at Nightingale inspected the survey and provided feedback for clarity and
unambiguity of items, appropriateness of grammar, sentence structure, and adequacy of
instruction.

For both faculty and student interviews, reliability was ensured by increasing the number
of participants until saturation was reached, and more specifically, checking for inter-coder
reliability by inviting another researcher to check the coding using Krippendorft’s alpha and
discussing disagreements. Content and face validity was ensured by having the interview
questions reviewed by both members of the dissertation committee and members of the
leadership team at Nightingale. Criterion validity was ensured by using triangulation during data
analysis via a convergent mixed methods research design.
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Procedure

The procedure had four stages. First, the PAC survey was administered to faculty (n=97)
before the sustainability competency-based education program was created. Secondly, the PAC
survey was administered again to faculty after the program was created. Thirdly, members of the
faculty were interviewed. Lastly, members of the student body were interviewed.

The study received Institutional Review Board (IRB) approval before the procedure
began. The PAC survey was introduced to the faculty in August of 2022 during an all-school
meeting where it was explained that participation was completely voluntary and the results
would be recorded anonymously using Qualtrics. No identifying information was collected in
the survey. The survey opened with a page explaining informed consent. After the meeting, a
survey link was sent to all faculty who were given one week to respond with a reminder two days
before the survey closed. No additional information was given regarding why they were being
surveyed, except that in the following two years faculty and staff would work to “actively create
the school that our students need to thrive in the future,” a quote from the Nightingale Head of
School’s welcome back speech that he gave earlier that day. The PAC survey was reintroduced
to the faculty in September of 2024, following the same procedures.

Data Analysis

Data related to the first research question was analyzed using univariate analysis with
Microsoft Excel (frequency distribution, central tendency, and dispersion) to describe the general
properties of the measured variables in the PAC survey. A two-sample t-test with Microsoft
Excel was used to determine whether the survey’s variables changed significantly. Parametric
Statistic tests, such as the t-test, are understood to be appropriate methods for analyzing Likert
scale data (Boone & Boone, 2012; Mircioiu & Alkinson, 2017; Norman, 2010).

Audio transcripts from the faculty interviews were analyzed thematically using
Haltinner’s method (Haltinner, n.d.) to explore their perspectives, values, and beliefs, as well as
to identify commonalities and differences. This helped to arrive at a more nuanced understanding
of the faculty’s willingness, self-efficacy, and pedagogical knowledge to engage in ESD. The
method included the following steps: organizing the raw text into a format suitable for coding,
reducing the text into meaning units, capturing the main ideas of these meaning units by placing
them into categories, and finally declaring themes that emerged from these categories.

Each faculty interview was coded soon after the interview, a process that continued until
saturation was reached. This was confirmed by having another researcher follow the process. As
a convergent mixed-methods study, the quantitative and qualitative results were compared and
contrasted.

The second research question was addressed using qualitative data from the student
interviews; again, using Haltinner’s method, this time with the audio transcripts from the student
interviews, to perform thematic analysis. This helped to achieve a nuanced understanding of the
student’s intention to act on the SDGs. The steps paralleled those used with the faculty
interviews, using process coding and interviewing until saturation was reached.
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Results

Quantitative Findings from the Faculty

The mean and standard deviation for PAC were calculated for each of their component
variables (see Table 5), both from the pre-survey and from the post-survey responses. Two-
sample t-tests determined whether the mean of PAC and its component variables changed.

Table 5.

Statistical Analysis Between the Pre- and Post-Survey Responses

Variable Pre-Survey Post-Survey
M SD M SD df t P
Self-Efficacy 382 056  3.75  0.61 129 0.7 0.49
Pedagogical Knowledge 359 066 3.62 0.64 129 -0.3 0.78
Willingness 28 075 337 0.85 129  -3.7 0.0003

Professional Action Competence 3.66 0.61 3.66 0.61 129  0.06 0.95

The questions in the surveys used a Likert Scale from one to five, with one being
“strongly disagree” and five being “strongly agree.” The means for two of the three PAC
variables in the pre-survey scored above 3.0. All three of the PAC variables scored above 3.0 in
the post-survey. Self-efficacy and pedagogical knowledge showed very little change.
Willingness did increase by over 0.5, from M=2.86, SD=0.75 to M=3.37, SD=0.85. The
composite PAC scores remained exactly the same with a M=3.66, SD=0.6. The only change that
was statistically significant (p-value below 0.001) was for the willingness indices.

In looking at the demographic subgroups (see Appendix D), there was a 0.46 or greater
change in the mean for willingness in the upper school and the lower school but not in the middle
school (0.12). There were also large changes in the mean for willingness (> 0.50) for teachers
that taught at Nightingale for 1-3 years, 4-10 years, and 11-20 years, but not for over 20 years
(0.32). There were no large changes in PAC or any of its other variables across the demographic
subgroups (all < 0.40).

Qualitative Findings from the Faculty

Six faculty members were interviewed before reaching saturation with process coding.
Following the procedure suggested by Saldana (2021), gerunds were used to connote conceptual
actions in the data. Then, instead of using single words to group the codes into categories, each
code’s symbolic and subtextual meaning was considered. The use of an open, inductive coding
method allowed categories to emerge organically. Codes were clustered under eight categories:
student engagement, competency-based education, social knowledge, interdisciplinary approach,
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active learning, disposition, eagerness, and preparedness. These categories best captured the
main ideas reflected in the process codes. Table 6 lists the number of codes from each
interviewee that fell under a given category.

Table 6.

Number of Codes per Faculty Interviewee for each Category

Category Interviewee

F1 F2 F3 F4 F5 F6
Student Engagement 1 5 0 2 5 9
Competency-Based Education 3 4 4 3 5 3
Social Knowledge 5 3 2 1 8 11
Interdisciplinary Approach 0 2 1 1 5 3
Active Learning 3 3 1 3 0 8
Disposition 1 3 2 2 1 1
Eagerness 1 1 0 1 3 1
Preparedness 0 1 3 4 2 5

One other researcher followed the same process to check for inter-coder reliability. The
Krippendorft’s alpha of 87% demonstrated high reliability in the coding process. The second
researcher identified an equal number of categories, using names that were either identical or
synonyms (i.e. using “temperament” instead of “disposition”).

Figure 1 shows the relationship between the categories and the component variables of the
faculty’s PAC to engage in ESD.
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Figure 1.

Relationships Between Nightingale Faculty Categories

Competency-

Based Education Eagerness

Social

Knowledge Preparedness

Pedagogical
Knowledge

N

Interdisciplinary
Approach

Active Learning

Five resultant themes emerged from both the categories themselves and the relationships
between the categories and PAC. The diagram defines PAC more precisely in this context. The
resultant themes included the following:

Increase in readiness to engage students through competency-based education
Decrease in social knowledge

Increase in eagerness and preparedness, accompanying a change in disposition
Interdisciplinary approaches are important to ESD

Active learning is important to ESD

The first theme reflected an increase in Nightingale faculty’s readiness to engage students
through competency-based education. As shown in Figure 1, both a deeper familiarity with
competency-based education and with processes that increase student engagement can improve
self-efficacy. The faculty started thinking of sustainability competencies as “core to education
for social transformation” (F4). In terms of systems thinking, a competency that resonated most
strongly across the disciplines, faculty appreciated how “values are always a part of those
systems” (F4). As Kotter’s change process evolved, faculty became “more intentional about
highlighting competencies...more intentional about where they’re happening and how, and
perhaps taking a look at what works best, and enhancing it” (F2) in their lessons. Faculty
“developed competency-based learning outcomes and thought about them more deliberately...
tracking development with clear milestones™ (F1). Faculty were challenged in deriving
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appropriate assessments, saying they “probably don’t assess as well as they should” (F1). But
they felt that ESD made Nightingale “uniquely positioned as a school to be able to equip students
for the challenges, opportunities of the future” (F6). Competency-based education in
sustainability will “advance their curriculum to a higher degree” (F2). The change process left
faculty “optimistic that we can do whatever it is related to sustainability (F6)” and “feeling good
about the work that we do in an independent school” (F2).

The second theme reflected a decrease in Nightingale faculty social knowledge. Social
knowledge refers to cultural and situational context which can serve as the biggest barrier to
ESD development (Redman, 2013). As shown in Figure 1, social knowledge can influence self-
efficacy. Faculty noted that the change process created a social context which had them
“thinking about where your work slots into a sort of mind shift...broadens the scope...no longer
thinking of it in terms of just environmental, or financial, but more holistic” (F6). While this
shift was welcomed, faculty noted a conflict in messaging from leadership regarding other
academic initiatives that seemed disjointed from ESD outcomes. For example, one faculty
stated, “I don’t know who I’m showing that thing that they wanted” (F6). Conflicting agendas
led to “meetings that were frustrating and meetings that were good” (F2). A common theme
emerged saying that faculty needed “clear directives with follow-up” (F1) and “more academic
leadership” (F4). By the end of the change process, while faculty were confident that they could
personally execute ESD, the confluence of academic initiatives that were competing for time
made it a “real, legitimate problem to ask department heads” (F1) for the required effort.

The third theme reflected an increase in Nightingale faculty eagerness and preparedness,
accompanying a change in disposition. As shown in Figure 1, eagerness, preparedness, and a
fitting disposition can improve willingness. Faculty became eager to give students the
transferable “knowledge and information they need to do and to undertake a big ESD project, as
this is a value that they will have later on, both in college and their professional careers” (F2).
They began to optimistically feel that “with sustainability competencies...this is the air we’re
breathing” (F3). In regard to ESD, it was admitted that “if we can make it more normal in
America for it to be integrated,...that’s better for the kids” (F3). Faculty also felt more prepared.
They learned that many departmental objectives “relate pretty easily to...sustainable
development and education around sustainability” (F6) and that the faculty teams “are really
flexible about becoming more competency oriented” (F4) in their teaching. Many faculty have
“tried to do it in their own classrooms, but it’s hard to think like that” (F3). Faculty admit that
“we still have more we can do when we’re trying to educate for sustainability” (F6). Finally, the
general disposition towards competency-based education for sustainability became more
favorable. The overall sentiment for students was that “giving them the competencies that they
need to do and to undertake a big project — this is a value that they will have later on, both in
college and their professional careers” (F5).

The final two themes both reflect an increased understanding of which pedagogical
approaches are important for ESD. The fourth theme stated that interdisciplinary approaches are
important to ESD and the fifth theme stated that active learning is important to ESD.
Nightingale faculty did not express an increased knowledge of pedagogical approaches, but
rather which familiar ones would be more effective. Faculty highlighted the importance of
“collaboration with other departments, working on extra-curricular projects together” (F3),
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establishing more “integration at a horizontal level” (F6), developing projects that require
students to “cross over from math class to science class” (F2), and “realizing that history and
language classes have so much that we could do together” (F4). Faculty quickly understood that
disciplinary boundaries would need to come down in order to teach competencies so that “kids
aren’t thinking in a siloed way” (F2). Though faculty didn’t articulate specific teaching methods,
they did realize the need for more active learning applications. Faculty noted that teaching
methods need “to be something out of the realm of just lecturing” (F1). Students need time to
“intentionally apply these things...pushing them into real-world situations in terms of being
more a values thinker, so that they recognize their own values that are going into their decisions”
(F5). Students must be put in circumstances where they are “interacting with the world, listing
the stakeholders effected in varying situations and apply their knowledge to solve real problems”
(F1). Faculty stated that teachers don’t always “want to do strategic action related projects with
students...because it means much more time and resources” (F4). However, they realized that it
was vitally important to ESD.

Mixed Methods Analysis

According to the quantitative analysis, the PAC mean score of Nightingale faculty did not
change. Since the PAC is determined by three variables, there would need to be similar
movement in more than just one of those variables for the PAC mean score to either increase or
decrease. The individual variables, however, were impacted by the change process. The
convergence of the quantitative and qualitative analysis gives some salient information.

Self-efficacy did not show a large change when comparing Nightingale faculty before the
change process to after the change process. Qualitative analysis, however, showed that self-
efficacy was impacted. As faculty became more familiar with competency-based education, they
were more confident in their ability to implement it. Their increased confidence also led to
increased student engagement. On the other hand, their social knowledge decreased due to
challenges and obstacles created from competing academic objectives. There were elements that
elevated self-efficacy, while others lowered self-efficacy, leading to a mitigating result that
supports the quantitative findings.

Quantitative results for willingness showed a large increase when comparing Nightingale
faculty before the change process, to after the change process. Qualitative analysis supported
this finding. The overall disposition towards competency-based education in ESD was positive,
as faculty welcomed the challenge and recognized its importance. Faculty were eager to engage
in ESD. They also felt prepared to change their curricula accordingly, or at the very least,
embark on the professional development needed to change their curricula.

Quantitative results for knowledge of pedagogical approaches to engage in ESD did not
show a large difference when comparing Nightingale faculty before the change process to after
the change process. Qualitative analysis supported this finding. Faculty noted that both
interdisciplinary approaches and active learning methodologies were both vital to ESD.
However, the faculty did not learn or develop any new active learning methodologies in the
change process.
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Qualitative Findings from the Students

Seven students were interviewed before reaching saturation. The same process coding
method was used as for the faculty interviews. Codes were clustered to form five categories:
value judgement, subjective norms, difficulty, and habit. These categories best captured the main
ideas reflected in the process codes. Table 7 lists the number of codes from each interviewee that
fell under a given category.

Table 7.

Number of Codes per Student Interviewee for each Category

Category Interviewee

Sl S2 S3 S4 S5 S6 S7

Value Judgement 3 1 2 1 2 4 1
Favorability 6 1 3 2 4 1 2
Subjective Norms 3 2 4 6 4 4 5
Difficulty 1 3 4 2 1 3 2
Habit 1 3 1 0 3 2 0

Another researcher followed the same process to check for inter-coder reliability. The
Krippendorft’s alpha of 80% demonstrated high reliability in the coding process. The second
researcher identified four categories, leaving out “Habit,”, using names that were either identical
or synonyms. After a short discussion, the second researcher agreed that all five categories
should be reflected in the coding process. Figure 2 diagrams the relationship between the
categories and student intention to act on the SDGs.
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Figure 2.

Relationship Between Nightingale Student Categories

Favorability

' 4
N

Four resultant themes emerged from the relationship between the categories and student intention
to act on the SDGs. The resultant themes included the following:

Acting on the SDGs is essential

ESD will make sustainability efforts more successful
Making a difference will be difficult

Helping others is a behavioral norm

The first theme reflected a realization in Nightingale students that acting on the SDGs is
essential. As shown in Figure 2, seeing a behavior as valuable and being in favor of performing
the behavior both suggest intention. For example, according to Nightingale students, acting on
the SDGs is “very important because it’s basically related to our future here on Earth” (S6). In
fact, to them, “ignoring the problems is probably worse” (S6). Students highlighted many of the
SDGs by name, including Life on Land, Climate Change, Quality Education, Reducing
Inequalities, and Zero Hunger among the most concerning, noting that spending time and effort
to solve them will be very important. They were in favor of adjusting their current service
choices to be more aligned with the SDGs because service would “be more meaningful if it can
be applied to the future” (S1). Students want to contribute to the solutions implied by the SDGs,
even if they do “not see the impacts immediately” (S1). Admittingly, they will “if given the
opportunity...attack some of these goals in our education” (S6).

The second theme states that ESD will make sustainability efforts more successful. As
shown in Figure 2, when the subjective norms of a community support certain behaviors, the
intention of community members to perform those behaviors increases. The change process at
Nightingale created an education program with curricular goals linked to sustainability
competencies and extra-curricular goals linked to the SDGs. The changes introduced new norms
that students viewed positively. With traditional education they thought “you’re kind of maybe
learning information and then putting it on paper, and then you kind of forget about it” (S4).
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But with competence-based education, “when you, like, think about it....it kind of seems like it’s
preparing us in some way” (S7). Students appreciated how ESD “focuses more on sustainable
development goals” (S5). It “definitely stood out as surprising that there were already so many
sustainability connections already in the curriculum...providing opportunities for obvious
growth” (S6). Students realized that “ESD provides opportunity...the things that we do in the
curriculum can actually, like, have that type of impact” (S7). The students thought that
“sustainability is something that not a lot of schools do, but is very important in how we go
forward in the world” (S3). The change process made students think about how they should
behave in a society struggling to reach the SDGs.

As stated in the third theme, Nightingale students believed that making a difference will
be difficult. As shown in Figure 2, the perceived difficulty associated with a task influences the
intention to embark on that task. The SDGs are “17 massive problems that we haven’t solved”
(S2). Students “feel like, kind of, that the solutions are out of our control...if one person does
something, does it really matter with such an overwhelming problem?” (S1). The situation is
“scary to think about...climate change, homelessness, poverty, racism, ocean health” (S2) and
“the whole concept of, like, trying to solve a problem while there is a whole another set of
problems is, like, discouraging” (S4). Fortunately, the potential suggested by ESD makes
students hopeful, as they think “it seems like something that could work. And if it does get
implemented and done the right way, it could make a really big difference in the world” (S3).
With competency-based education, and the structured opportunity to act on the SDGs, students
believe that their “generation will be able to make more changes than are currently happening
right now” (S6).

The fourth theme revealed that helping others is a behavioral norm at Nightingale. At
Nightingale, for example, students work many hours of community service. This reflects the
school ethos of fostering meaningful relationships and valuing difference as a source of strength
and means of growth. While this theme predates the change process, it is likely to make an
important contribution to the outcomes and should not be overlooked. The data shows that
Nightingale students feel like they are “having some sort of impact and doing something good
for the world” (S5). In particular, they feel “strongly about helping other people” (S3). It is
“very meaningful, like helping others and not focusing on just the Upper East Side, because there
is so much here that no one else benefits from” (S1). One student specifically referred to a
student she tutors saying, “I really enjoy that because I feel like I’m actually having some sort of
impact and being helpful to her, which is really nice” (S7). Students at Nightingale equate
having a real impact on others as a sign of success. Habits can influence the intention to behave
a certain way. While habits are something that might influence students’ intentions to act on the
SDGs, they were likely not developed by the change process.

Discussion
According to the survey results, the faculty generally agreed with the statements that
measured PAC, both before and after the change process. Statements related to two of the
component variables, self-efficacy and knowledge of pedagogical approaches, also earned
general agreement of faculty both before and after the change process. The third variable,
willingness, is the one that changed from a general disagreement to a general agreement.
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Nightingale could use these results to focus future programming on sustainability pedological
content knowledge as an essential part of boosting PAC.

Faculty Willingness and Pedagogical Knowledge

Using Kotter’s change theory helped increase faculty willingness to engage in ESD by
increasing their eagerness and preparedness, accompanying a positive change in disposition.
Including faculty in the change process was central to Kotter’s theory of change, particularly in
stages 4-6, as the stages were designed to empower action from teachers. Kotter’s model has
been shown to create supportive systems that help teachers develop and drive change by
empowering teachers’ efforts to be targeted, direct, and strategic (Cooper et al., 2016). The
actions taken in these stages also helped Nightingale faculty identify which pedagogical
approaches would be most appropriate in ESD. Interdisciplinary approaches are vital to the
success of ESD (Olsson et al., 2022; Redman, 2013; Ssosse et al., 2021), and Nightingale faculty
identified these as particularly important. Faculty also noted that active learning approaches are
important. The change process did not, however, lead to an increased knowledge of pedagogical
approaches. Experiential learning, problem-based learning, and real-world learning are all
central to ESD (Redman, 2013). While faculty would agree that these are important approaches,
if first given a description of these methods, they would not necessarily know how to employ
them. The last stages of Kotter’s theory set the stage for faculty to begin developing curricula
that would teach students sustainability competencies, both through institutional directives and
professional development incentives. It is expected that as faculty develop new units and
lessons, they will learn about and use the most impactful pedagogical approaches.

Faculty Self-Efficacy

Impacts on self-efficacy were more nuanced. The Teachers’ Sense of Self-Efficacy Scale
(TSES), used to measure self-efficacy in K-12 teachers includes, three major categories:
instructional strategies, student engagement, and classroom management (Klassen et al., 2009).
Kotter’s change process led to an increase in readiness of faculty to engage students through
competency-based education. Competency-based education is a new instructional strategy for
Nightingale that faculty saw as a powerful means to engage students, two central components of
TSES. However, faculty also identified a decrease in social knowledge. Classroom management
is also a central component of TSES, so if social knowledge decreased, classroom management
could certainly be adversely affected.

Nightingale faculty pointed to a lack of effective communication from leadership during
the change process. Ineffective communication during the change process complicated the
situational context for ESD development. A meta-analysis of 200 reflective case studies which
employed Kotter’s theory of change unsuccessfully, identified a lack of effective communication
from leadership to be the most common reason for failure (Jones et al., 2019). The same failure
was identified as among the most problematic in K-12 change efforts at the district level (Nitta et
al., 2009). Kotter’s change process led to mixed impacts on self-efficacy.

The cultural and situational context needed for Nightingale to successfully create the
necessary competency-based education program was established during the first few stages of
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Kotter’s change theory. However, unforeseen circumstances in year two of the change process
destabilized the context. Two of the most integral community leaders that helped implement the
change theory were the Associate Head of School and the Director of Strategic Initiatives. At the
same time, there was significant turnover in key leadership positions. There were changes in the
upper school division head, middle school division head, facilities director, and several grade-
level dean positions. There was also restructuring among leadership, including a new Chief
Administrative Officer largely responsible for facilitating efficient communication within the
community. Kotter’s theory of change is not meant to be employed as a linear model, in that
change agents may need to circle back to previous stages as circumstances necessitate (Kotter &
Cohen, 2012). At Nightingale, circumstances required revisiting step 2, form a coalition, during
April and May of 2024. Twenty separate individual and group meetings were held with
department heads, program directors, class deans, and members of leadership to help realign the
coalition. The challenges created by personal change were reflected in a decrease in the social
knowledge among the faculty, contributing to the overall mixed impact on self-efficacy.

Student Intention

While the impact of Kotter’s change process on PAC of faculty was mixed, the impact on
student’s intention to act on the SDGs was much more consistent. Students were not introduced
to the new educational program until the last stage of Kotter’s change process. Regardless, the
initial impact was noticeable. According to the Theory of Reasoned Action (TRA), an
individual’s attitude (involving both judgement upon whether a behavior is good or bad and
whether the individual is in favor or against performing the behavior) and an individual’s
subjective norm influences intention (Hale et al., 2002). Students said that acting on the SDGs is
essential, stating that it is both good and that they are in favor of the behavior. Students also said
that ESD will make sustainability efforts more successful, believing that the norm created by the
new education program will be useful. According to the Theory of Planned Behavior (TPB), an
extension of TRA, perceived behavioral control (the perception of how easy or difficult a given
task is), also influences intention (Ajzen, 1991). While students admitted that making a
difference would be difficult, they were still hopeful and expressed a strong desire to help if
provided a structure that showed them how to help. Finally, habit can also be a very influential
determinant of intention and behavior (Montano & Kasprzyk, 2015). While Kotter’s theory of
change would not be responsible for evolving this desire to help, it was able to capitalize on the
existing behavior and habit to help to develop an intention to act on the SDGs.

Implications

The results imply that Kotter’ s theory of change can be used to impact the PAC of
faculty, in K-12 institutions, to engage in ESD. The results also imply that Kotter’ s theory of
change can be used to positively impact the intention of students in K-12 institutions, to act on
the SDGs.
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Implications for the PAC of Faculty

Even though results show that the PAC of faculty was impacted, the results also show
that more research is needed to determine whether or not the change process can significantly
increase the PAC of faculty. The study involved guiding Nightingale through a two-year process
to develop the education program and collecting quantitative and qualitative data shortly after the
education program was developed, and almost immediately after implementation began. It is
reasonable to hypothesize that with more time to implement the program, with a focus on both
clear, concise communication from leadership and emphasis on sustainability pedagogical
content knowledge, the PAC will continue to be affected and potentially increase. In addition,
more research will help show if the change process has more impact on PAC when its variables
among an institution’s faculty have lower initial mean Likert scores. At Nightingale, the only
variable starting with lower mean Likert scores was willingness, and that variable was clearly the
most impacted. In regard to self-efficacy, the results imply that specifically linking curricular
goals to sustainability competences in the change process will positively foster this belief, as
well as foster willingness. Faculty felt an increased readiness to engage in sustainability related
topics after being involved in the change process, with the only expressed doubt coming from
unclear administrative expectations. It is very possible that the doubt will be alleviated as faculty
have more experience implementing the program.

Implication for Student Engagement in ESD

According to the TRA and TPB, intention is the most important determinant of behavior
(Montano & Kasprzyk, 2015). It follows that since developing sustainability competencies is
foundational to ESD (Feinstein & Carlton, 2013), and competency development calls for
behavior that is solutions orientated (Shephard, 2022), Kotter’s theory of change can be used to
positively impact sustainability competency development and its associated behaviors. Again,
with more time to implement the program, the one element of intention that the results suggested
might delay student action (perceived behavioral control), could be more positively impacted.
The extra-curricular goals of the education program created at Nightingale were linked to the
SDGs. Continued application of these goals would show students how to be part of the solution,
making action realistic and even inviting.

The education program was structured to give students time to metacognitively reflect on
the sustainability related knowledge and skills they learned in their classes and to decide whether
they want to engage in sustainability related community service. Courses alone prepare students
for sustainable development awareness, but not necessarily sustainable development behavior
(Istenic Starcic et al., 2018). The education program connected the classroom learning with
extra-curricular behaviors. Appropriate attitudes and their associated behaviors are developed
when students have a degree of autonomy and agency (Urdan & Arguenta-Vogel, 2019).
Intentions have the greatest impact on behavior when participants have control over their
decision to enact that behavior and when circumstances of performance are conducive to habit
formation (Webb & Sheeran, 2006). Student intentions to act on the SDGs were already
impacted with very little time for implementation of Nightingale’s ESD program. With
continued time for implementation, student behaviors would be expected to change.
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Implication for Kotter’s Theory of Change

In this case study, the intention was to apply Kotter’s change theory by following the
linear, eight-step model. However, there were two steps that stood out as more critical to the
process, in terms of both time and community involvement: form a coalition (step 2) and
empower action (step 5). There were also several occasions which demanded a return to these
same two steps to ensure successful application. Figure 3 below highlights departures made
from the linear model.

Figure 3.

Departures from Kotter's Theory of Change

Empower Action

— Communicate

/ the Vision

Create a Vision
for Change

Create Urgency

Form a Coalition

o

This research reveals the need for a more iterative model. In Figure 3, form a coalition (step 2)
and empower action (step 5) are shaded because these steps emerged as critical anchors to the
process. Step 5 was not just a midpoint, but it acted as both a bottleneck and breakthrough zone
in the process, beginning a necessary feedback loop that continuously recalibrated leadership
alignment, faculty buy-in, and clarity of purpose. This active feedback loop was vital as the
community worked through the rest of the change process. The two steps were essential levers
of momentum to strengthen and reform coalitions. Successful application of Kotter’s Theory of
Change was most dependent upon meaningful, inclusive, repeated engagement of faculty and
administration. Finally, since ESD requires an interdisciplinary approach that emphasizes

Build on the
Change
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student agency, educational strategies that are used to prepare learners must evolve with the
innovations and adjustments in science, society, and policy. The change model then must reflect
a return to create a vision for change (step 3), symbolizing a continuous evolution of change so
that new parts of the vision can be advanced. The dashed lines in Figure 3 emphasize the return,
transforming the original model from linear to circular. ESD, like sustainable development itself,
is shown to be a process rather than an outcome. By embedding ESD, schools can influence
student behavior by encouraging sustainable habits, fostering environmental responsibility, and
promoting ethical decision-making.

Kotter’s theory of change impacted the PAC of Nightingale faculty to engage in ESD.
PAC is determined by the willingness, self-efficacy, and knowledge of pedagogical approaches to
engage in ESD. The change process increased the willingness of faculty, had mitigating effects
on self-efficacy, and a small impact on the faculty’s knowledge of pedagogical approaches.
Kotter’s theory of change impacted the intention of Nightingale students to act on the SDGs.
The results pointed to increased intention. The study implies that the change process could be
used to impact PAC of K-12 faculty to engage in ESD and the intention of students to act on the
SDGs. The results show that developing and implementing an education program with curricular
goals linked to sustainability competencies and co-curricular goals linked to the SDGs impacts
the PAC of faculty to engage in ESD and influences the student’s intention to act on the SDGs.
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Appendix A. Milestone Assessment Rubrics

The following rubrics are the result of an eight-month collaborative effort of Nightingale
faculty. The milestones represent curriculum embedded performance assessments that the
faculty use to gauge progress for growth in the knowledge/skills associated with the given
competency.

Figure Al.
Systems thinking

Milestone 1 Identifies and explains cause and effect relationships in a system.

Milestone 2 Models the cause-and-effect relationships in a system.

Milestone 3 Models the cause-and-effect relationships in a cultural, political, economic, or
ecological system. Identifies the model’s limitations.

Milestone 4 Models the interrelationships in a socio-ecological system. Identifies the
model’s limitations.

Milestone 5 Models the interrelationships in a socio-ecological system. Analyzes the
leverage points with the system and uses them to make the system's outputs
more sustainable.

Figure A2.

Values Thinking

Milestone 1 Supports conclusions with evidence from robust sources.

Milestone 2 Explains how institutions maintain the dominant structures that influence the
dominant assumptions that influence the development of individual identities.

Milestone 3 Analyzes the interdependencies of systems of oppression and how they
operate on oneself and one’s community in mutually reinforcing ways.

Milestone 4 Models a systematic approach to be more inclusive which include goals,
targets, and progress checks.

Milestone 5 Envisions and advocates for an inclusive environment that elevates a
community’s cultural competence.
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Figure A3.

Futures Thinking

Milestone 1 Collects and graphs ecological, social or economic data. Analyzes it for
patterns.
Milestone 2 Collects and graphs ecological, social or economic data. Analyzes it for

patterns. Determines factors that are responsible for these patterns and the
possible socio-ecological implications.

Milestone 3 Identifies events in the recent past (aka signals) that have a greater
probability of affecting personal, institutional or community wellness. Adapts a
personal community wellness plan to account for these signals.

Milestone 4 Identifies the drivers of the signals that have a great probability of affecting
personal, institutional or community wellness. Based on the drivers and
signals, create a strategy for personal or community wellness.

Milestone 5 Envisions and advocates for an environment that will buffer an institution or
community against future risk. Implements a plan that includes accountability
metrics.

Figure A4.
Collaboration

Milestone 1 Uses divergent thinking to generate creative ideas by exploring many
possible solutions.

Milestone 2 Incorporates feedback from two or more people on a project.

Milestone 3 Identifies and explains multiple perspectives (such as cultural, disciplinary,

and ethical) when exploring subjects within natural and human systems.

Milestone 4 Evaluates and applies diverse perspectives to complex subjects within natural
and human systems in the face of multiple and even conflicting positions (i.e.
cultural, disciplinary, and ethical)

Milestone 5 Leverages diverse perspectives to complex subjects within natural and
human systems, in the face of multiple and even conflicting positions (Le.
cultural, disciplinary, and ethical), to solve a problem related to the
sustainable development goals (SDGs).
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Strategic Thinking

Milestone 1

Milestone 2

Milestone 3

Milestone 4

Milestone 5
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Identified patterns, verbal and/or behavioral, and the place of the individual in
society.

Explains the interrelationships between the social, economic, ecological,
and/or architectural history of a place and how the interrelationships
contribute to its continuous health.

Explains the interrelationships between the social, economic, ecological,
and/or architectural history of Nightingale School’s place (L.e. Carnegie Hill)
and how the interrelationships contribute to its continual health.

Writes a reflective piece from a service project that aligns with and enhances
curricular content.

Applies a design thinking approach to produce something that addresses the
needs of community members.
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Appendix B. Professional Action Competence (PAC) Survey

The following are screenshots of the survey questions used for quantitative data
collection. The first section of the survey was a list of three demographic questions. The second
section was ten questions measuring the self-efficacy to engage in ESD. The third section was
eleven questions measuring the pedagogical knowledge to engage in ESD. The fourth section
was ten questions measuring the willingness to engage in ESD. The last section was three
questions measuring the perceived importance of ESD.

Figure B1.

Demographic Questions
How many years have you taught at Nightingale?
3 or less
41010

11t0 20

over 20

As part of Nightingale's DEI programming, in which of the following are you a participant?
White Antiracist Learning Spaces

BIPOC Affinity Groups

In which division are you most associated?
Upper School
Middle School

Lower School
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Figure B2.

Questions Measuring the Self-Efficacy to Engage in ESD

| am confident that as a teacher | can...

Neither
Strongly agree nor Strongly
Disagree Disagree disagree Agree agree
develop students'
ability to view a O e} O ®) ®)

problem from different
points of view.

develop students'

ability to weigh

different solutions to o o o O ©)
sustainability issues.

develop students'
ability to reflect on O O O O O

their own actions.

develop students’

ability to express their

own views on o o o o o
sustainability issues.

develop students'

ability to understand

the interconnectivity

between social,

environmental and O o O O O
economic aspects of

sustainable

development.

make students realize

that there are

conflicting issues on

the road to O o O O O
sustainable

development.

make students realize

that the road to

sustainable

development contains O O O O ©)
a high degree of

uncertainty.

develop students'

ability to act for

sustainable

development at a local O o O O O
level (e.g. in the

school).

ability to act for -
sustainable
development at a o O o O o

regional level (e.g. in
the municipality).

develop students'
ability to act globally

for sustainable @) @) @) ®) O

development (e.g.
boycott certain
goods).
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Figure B3.

Questions Measuring the Pedagogical Knowledge to Engage in ESD

| am confident as a teacher | can...

Strongly
Disagree
make Education for
Sustainable
Development (ESD) O
happen in my class
(es).
make ESD happen in O
my school.

evaluate an ESD
project | (we) have O
implemented.

address the

environmental aspects O
of sustainability issues

in my teaching.

address the social

aspects of '®)
sustainability issues in

my teaching.

address the socio-

economic aspects of ®)
sustainability issues in

my teaching.

address the global

aspects of @)
sustainability issues in

my teaching.

work on sustainable
development in the e
spirit of the attainment

targets.

work across

disciplines on O
sustainable

development.

formulate learning

objectives for my

students regarding @]
sustainable

development.

have the flexibility to

design learning

environments to work (@]
on sustainability

issues.

Disagree

O

Neither
agree nor
disagree

©)

Agree

Strongly
agree

O
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Figure B4.

Questions Measuring the Willingness to Engage in ESD

Please indicate your level of agreement with the statements below.

Neither
Strongly agree nor Strongly
Disagree Disagree disagree Agree agree

Each day, | make sure
that | have enough
opportunities to

dedicate myself to (@) O @) O O
Education for

Sustainable

Development (ESD)

ESD is typically me. O O O O O

ESD is close to my

heart. Without ESD | O O O O O

wouldn't be myself.

Implementing ESD ®) O O O O

gives me energy.

| try to plan my daily

work so that | have as O o O O O

much time as possible
to spend on ESD.

When I'm working on

ESD, | experience that O O O O O

as an intense
experience.

ESD will play an

important role in my @) O O O O

life.

| often feel a strong

urge to work with O O O O O
ESD.

| am often really

looking forward to O @) O O O
working with ESD.

Many of my personal

goals are related to O O O O O
ESD.
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Figure BS.

Questions Measuring the Perceived Importance of ESD

With these questions we want to gauge your understanding of what may or may not be the
task of teachers in the context of ESD.

Neither
Strongly agree nor Strongly
Disagree Disagree disagree Agree agree

Providing students

with education

regarding sustainable O O O O O
development is a core

task of teachers.

As a teacher | am

prepared to take up

my task regarding

Education for o O o O O
Sustainable

Development.

| am convinced that as
a teacher | have to

play a role in ®) ®) ®) ®) ®)

Education for
Sustainable
Development.
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Appendix C. Interview Questions

The following are the interview questions for qualitative data collection. The first five

were asked of Nightingale faculty participants. The second five were asked of Nightingale
student participants.

Interview questions for faculty

1.
2.

How has your understanding of sustainability changed over the last two years?

Describe a unit you have taught that best facilitates student growth in one or more of the
sustainability competences.

How might you individually, and your department collectively, adjust the curriculum to
better educate for sustainability?

At Nightingale, how do you think your department’s role in sustainability education
compares to the other departments?

In regards to your teaching role at Nightingale, when you consider the challenges that our
students will be facing in the future, how do you feel?

Interview questions for students

1.

Talk about the conversation(s) you have had with your advisor about sustainability
education at Nightingale, and highlight what you took away from the conversation(s).
When looking back at the sustainability related assessments you took in your courses,
which one stood out as the most meaningful? Why?

Consider the service you have already done or are already planning to do for your
community (Nightingale or beyond), and explain why you chose that form of service.
When you read the list of the 17 U.N. Sustainable Development Goals with your advisor,
what thoughts and feelings did you have?

Are any of the SDGs particularly concerning to you? If so, how might you be part of the
solution?
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Appendix D. Quantitative Analysis for Demographic Subgroups

The following tables provide descriptive statistics and t-test results between the pre- and
post-survey variables for the demographic subgroups. The variables include PAC, and its
component variables of self-efficacy, pedagogical knowledge, and willingness to engage in ESD.

Table D1.
Upper School
Variable Pre-Survey Post-Survey
(N=31) (N=32)
M SD M SD df t p
Self-Efficacy 3.83 0.60 3.82 0.72 62 0.05 0.97
Pedagogical Knowledge 3.68 0.61 3.61 0.73 62 041 0.69
Willingness 297 081 343 0.87 62 22 0.03
Professional Action Competence 3.75 0.56 3.66 0.69 62 0.57 0.57
Table D2.
Middle School
Variable Pre-Survey Post-Survey
(N=18) (N=17)
M SD M SD df t P
Self-Efficacy 3.85 048 3.79 0.50 33 037 0.71
Pedagogical Knowledge 3.58 0.82 3.70 0.63 33 -0.5  0.62
Willingness 2.95 071 330 0.76 33 -1.4  0.17
Professional Action Competence 3.62 0.74 3.65 0.63 33 -0.13  0.90
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Table D3.
Lower School
Variable Pre-Survey Post-Survey
(N=16) (N=15)
M SD M SD df t P
Self-Efficacy 376 0.60 3.54 047 30 .12 0.27
Pedagogical Knowledge 3.43 0.53 3.56 042 30 -0.7 047
Willingness 2.53 058 333 0% 30 -2.9 0.01
Professional Action Competence 354 055 3.66 0.39 30 -0.70  0.49
Table D4.

Teachers with 1-3 Years of Experience at Nightingale

Variable Pre-Survey Post-Survey
(N=20) (N=12)

M SD M SD df t )

Self-Efficacy 380 056 3.84 053 30 022 0.83
Pedagogical Knowledge 3.60 0.74 386 0.63 30 -1.0 033
Willingness 289 062 344 0.80 30 2.1 0.04
Professional Action Competence 3.68 0.69 3.79 0.63 30 -0.44  0.66

Vol. 32 March 2026
ISSN: 2151-7452



A Case Study in K-12 Education for Sustainable Development

Table DS5.

Teachers with 4-10 Years of Experience at Nightingale

Variable Pre-Survey Post-Survey
(N=19) (N=29)
M SD M SD df t p
Self-Efficacy 389 0.63 3.74 0.63 27 -0.1  0.61
Pedagogical Knowledge 3.67 063 357 0.63 27 -1.1  0.61
Willingness 277 090 348 0.88 27 -2.4  0.009
Professional Action Competence 3.73 0.62 362 0.63 27 -1.3 0.56
Table D6.
Teachers with 11-20 Years of Experience at Nightingale
Variable Pre-Survey Post-Survey
(N=16) (N=13)
M SD M SD df t P
Self-Efficacy 3.71 046 3.74 0.74 18 0.65 0.89
Pedagogical Knowledge 344  0.68 373 0.75 18 1.53 0.28
Willingness 276  0.67 344 0.83 18 0.59 0.02
Professional Action Competence 3.53 0.61 3.82 0.66 18 1.88  0.22
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Table D7.

Teachers with over 20 Years of Experience at Nightingale

Variable Pre-Survey Post-Survey
(N=20) (N=12)

M SD M SD df t )

Self-Efficacy 383 0.61 3.66 0.56 30 .12 0.53
Pedagogical Knowledge 365 052 333 040 30 -0.7  0.14
Willingness 309 082 288 0.78 30 -29  0.56
Professional Action Competence 3.73 044 340 034 30 -0.70  0.08
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