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Examining teaching practices in university physics is crucial for addressing the lack of student
achievement in and engagement with the subject. Research-based instructional strategies (RBIS) offer
evidence-based methods to enhance student engagement and learning outcomes, but face adoption
challenges due to institutional, contextual, and individual barriers, particularly in higher-year courses. This
case study investigates how second-year physics instructors at a research-intensive university within a
trimester system engaged with RBIS, using the EPIC-implementation model to guide analysis. A case-
study approach, using semistructured interviews and secondary data (e.g., course evaluations and
materials), explored instructors’ decision making through the EPIC-implementation model (exposure,
persuasion, identification, commitment, and implementation). The study reveals how individual motiva-
tion, peer influence, institutional constraints, and discipline-specific challenges shape RBIS adoption.
While some instructors maintained commitment, others reverted to traditional methods due to systemic
barriers. Co-teaching dynamics played a key role in influencing adoption, yielding mixed results. The
findings contribute to the growing literature on instructional change by highlighting the importance of
institutional support, peer mentorship, and alignment with teaching philosophies in sustaining RBIS
adoption in major courses beyond the first year. They highlight the need for supportive institutional
frameworks, discipline-specific strategies, and the alignment of teaching methods with instructors’ values.
This study provides practical insights for educators, institutional leaders, and policymakers to encourage
innovative teaching practices in higher education.
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I. INTRODUCTION

Improving the quality of teaching in higher education
has become a priority, particularly in science, technology,
engineering, and mathematics (STEM) disciplines such as
physics, where traditional lecture-based approaches often
fail to engage students effectively [1–3]. Research-based
instructional strategies (RBIS) have emerged as powerful
tools to enhance student engagement, critical thinking, and
learning outcomes [4,5]. RBIS refers to a set of pedagogical
methods that are grounded in empirical research emphasiz-
ing active learning, student-centered instruction, and fre-
quent formative assessment. These approaches aim to

enhance conceptual understanding and problem-solving
skills [4,6,7].
Common RBIS methods include Peer Instruction, Just-

in-Time Teaching, small group problem-solving, and inter-
active techniques such as flipped classrooms and collabo-
rative learning environments [8,9]. These strategies, which
are grounded in evidence-based pedagogical research, have
gained traction globally. Studies have shown that students
in active learning environments outperform their peers in
traditional lecture-based courses, demonstrating higher
conceptual gains, increased retention rates, and improved
attitudes toward learning [6,10]. Additionally, RBIS can
help bridge equity gaps by providing more inclusive and
interactive learning experiences, benefiting students from
diverse backgrounds [11]. However, despite their proven
benefits, the adoption and sustained implementation of
RBIS remain inconsistent across higher education institu-
tions, particularly in physics [12–16]. Challenges such as
institutional barriers, discipline-specific constraints, and
individual resistance often hinder broader adoption [12,17].
RBIS adoption is influenced by multiple factors, which

can be categorized as systemic, contextual, and environmen-
tal. Systemic factors include institutional policies, workload
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structures, and faculty incentives that shape instructional
decisions [18–20]. Contextual factors refer to department-
specific conditions, such as co-teaching dynamics and
disciplinary expectations [16,21,22]. Meanwhile, environ-
mental factors encompass broader external influences,
including national education policies and global disruptions
like the COVID-19 pandemic [23–25]. Understanding how
these factors interact is crucial for analyzing RBIS imple-
mentation in higher education settings.
While most studies on RBIS adoption have centered on

first-year physics courses [4,12,22,26–30], there is growing
interest in how instructors engagewith these strategies across
a wider range of undergraduate settings, including second-
year courses [31]. This study offers a case-study analysis of
instructor engagement with RBIS, guided by the EPIC-
implementation model [20]. Through this framework, we
examine how instructors navigate adoption across varying
motivational, institutional, and contextual conditions.
To explore these complexities, this study applies theEPIC-

implementation [20] as a guiding framework. The EPIC-
implementation model recognizes five stages: exposure,
persuasion, identification, commitment, and implementation
[20,32]. It was designed to guide the implementation of
evidence-based practices and interventions across various
public sectors, including education. It provides a compre-
hensive approach to understanding and facilitating the
implementation process at multiple levels of influence, from
individual practitioners to broader organizational and sys-
temic factors [20].
The EPIC-implementation model primarily describes the

multistage process of adopting teaching strategies. While
systemic, contextual, and environmental influences interact
with this process, they are not its central determinants.
Instead, the model integrates various motivation, goal, and
change theories to explain how instructors progress through
adoption stages. By leveraging this framework, this study
contributes to a deeper understanding of RBIS adoption
within the structural, contextual, and environmental real-
ities of higher education.
The paper is structured to comprehensively address the

research question:
How and why did instructors navigate their choices

regarding RBIS adoption?

II. METHODOLOGY

A. Research design

This study employed a case-study approach to explore
the factors influencing the sustained implementation of
RBIS within higher education at a research-intensive
university. A case-study design was chosen for its ability
to provide an in-depth, holistic understanding of complex
phenomena within real-world settings [33].
Multiple data sources were used to ensure a compre-

hensive understanding of RBIS adoption. Semistructured

interviews formed the primary data source. Secondary data
sources were collected from two course conveners covering
all three second-year physics courses to enrich the analysis
and provide context. These included student evaluations
from the university’s course evaluation platform and a
range of course materials such as lecture notes, lecture
slides, tutorial questions, weekly problems, course outlines,
and quiz responses. These materials informed the develop-
ment of the interview protocol and were used to corroborate
interview findings, ensuring a robust analysis.
The interview protocol was designed to capture instruc-

tors’ knowledge, perceptions, and decision-making proc-
esses regarding RBIS. Interview themes included how
instructors learned about RBIS, the factors that influence
their decisions, and their reflections on its implementation.
A semistructured format provided the flexibility needed to
adapt during interviews (see the Appendix) [34,35].
To ensure the validity of the instruments, feedback was

sought from the supervisory team and external reviewers.
Notably, the third author of this paper provided validation
as an external reviewer, without involvement in the design
or conduct of interviews. His contributions were based on
his experience in physics education research.

B. Ethical considerations

Ethics approval for this study was obtained from the
human research ethics committee of the university, and the
study was categorized as low/negligible risk. Participants
were briefed on the study’s aims and methods, and their
participation was entirely voluntary, with the option to
withdraw at any time.
Participants provided informed consent, and interviews

were recorded and transcribed with their permission. To
maintain anonymity and the careful handling of sensitive
data, pseudonyms were used for the course names and
instructors’ names.

C. Context

The research was conducted at a research-intensive
university in Australia. In 2019, the university transitioned
to a trimester system aimed at providing greater flexibility
for students. The academic calendar features three regular
terms and an optional summer term, as shown in Table I.
The school offers two physics majors: a bachelor of

science with a major in physics and a bachelor of advanced
science with a major in advanced physics. This study
investigated the implementation of RBIS in all three
second-year physics courses offered by the school. Two of
these courses—Quantum Physics and the Electromagnetism
—are mandatory for both programs, while Classical
Mechanics and Special Relativity is only required for the
Advanced Science program (see Table II). In 2023, the year
of data collection, all courses were taught in a co-teaching
format.
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Co-teaching has been a long-standing practice in the
department where this study took place, originally intro-
duced during the semester system with 14 teaching weeks
to distribute teaching responsibilities and reduce workload.
Despite the transition to the trimester system, which
condensed courses into a more intensive teaching period,
the co-teaching structure was retained. Table II lists the
instructors’ names according to their allocated teaching
periods, with the first half followed by the second half.
Each course is typically divided between two instructors,

with one teaching the first half and the other taking over the
second half. Week 5 often serves as a transition period,
where instructors may coordinate their approaches to
ensure continuity in course delivery. However, instructors
generally have significant autonomy in designing the
pedagogical methods for their respective halves, leading
to variations in instructional strategies within the same
course. Additionally, within each co-teaching arrangement,
one instructor assumes the role of course convenor,
responsible for overseeing course administration, while
the other serves primarily as an instructor.
The Quantum Physics course introduces fundamental

and advanced principles of quantum mechanics. It covers
core topics such as wave functions, the Schrödinger
equation, quantum measurement, entanglement, and quan-
tum harmonic oscillators. Additionally, it explores appli-
cations in quantum information and periodic potentials.
The Classical Mechanics and Special Relativity course

examines Newtonian mechanics through the Lagrangian
and Hamiltonian formalisms. Key topics include variational
principles, conservation laws, coupled oscillators, and
normal modes. The course also introduces Einstein’s
special relativity, covering Lorentz transformations, four-
vector formalism, relativistic kinematics and dynamics, and
the relativistic Doppler effect.

The Electromagnetism course focuses on both theoreti-
cal and applied aspects of electric and magnetic fields using
Maxwell’s equations in both integral and differential forms.
It includes topics on electromagnetic waves, boundary
conditions, wave propagation, and applications in optics
and modern physics.

D. Research methods

This study included all five physics instructors teaching
second-year physics in the School of Physics, covering all
three second-year courses offered. All instructors were
invited to participate in an in-person interview via email or
direct communication, and all agreed to participate.
Interviews were conducted near the end of Term 1 or
Term 2, 2023, depending on the course schedule, after
teaching, with each session lasting approximately 60 min.
Although the five instructors were male, they varied in

positions, career stages, and RBIS-based teaching knowl-
edge and experiences. At the time of the interviews, the
instructors’ career stages ranged from senior lecturers to
professors.
Most interviews were digitally recorded. Milo, however,

did not consent to digital recording but agreed to have notes
taken during the interview. As approved by the ethics
committee, digital notes were taken during Milo’s session.
To ensure reliability, the second author of this paper also
attended to assist with note-taking. At the end of this
session, the notes from both members were compared for
data verification.
Any discrepancies between the notes taken by the first

author and the second author during Milo’s interview were
resolved through discussions. Follow-up queries were
made to clarify minor details, with all instructors con-
senting to these inquiries. Three follow-up queries have
been conducted. Milo and Henry1 were contacted for minor
clarifications regarding specific course details and admin-
istrative changes during 2020–2022.

E. Data analysis

The study employed a qualitative method with a thematic
analysis approach, allowing participants to describe their
experiences in their own words [36,37]. As an exploratory
study, thematic analysis was guided by the EPIC-imple-
mentation model to ensure alignment with its predefined

TABLE I. The trimester calendar.

Terms Months

Term 1 February–May
Term 2 May–August
Term 3 September–December
Summer term January–February

TABLE II. Courses and instructors’ details.

Courses Instructors’ pseudonyms Professional level (2023) RBIS usage level

Quantum Physics
Henry1 Professor High user
Milo Associate professor Low user

Classical Mechanics and
Special Relativity

Henry2 Professor High user
Maxi Senior lecturer Low user

Electromagnetism
Niraj Associate professor Nonuser
Noris Professor Nonuser
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stages. While the model provided a structured framework
—exposure, persuasion, identification, commitment, and
implementation—the analysis allowed for the emergence of
subcategories and themes within these stages, ensuring a
balance between structure and flexibility.
Exposure includes coding on how instructors were

initially exposed to RBIS and the sources of this exposure.
Persuasion includes coding on the factors that influence
and hinder RBIS adoption. Identification includes coding
on the compatibility of RBIS with instructors’ personal
values, beliefs, and teaching style. Commitment includes
coding on the role of institutional and peer support in RBIS
adoption, the instructors’ decisions to use or not use RBIS,
and their commitment to preparing for the implementation
of RBIS. The full stages explanation of the EPIC-imple-
mentation model is shown in Fig. 2. Subcategories were
classified as positive, negative, and neutral (for exposure
only), with their proportions illustrated in Fig. 3, where the
total number is indicated on the x-axis labels. A further
breakdown based on emerging themes is presented in
Figs. 4–7, highlighting the specific factors influencing
instructors’ engagement with RBIS.
Two software programs were used to analyze the data:

QSR NVIVO 12 for early-stage coding, and MICROSOFT

EXCEL for preliminary jotting and later-stage coding.
Verbatim transcripts and digital notes were analyzed using
thematic analysis. In general, the thematic analysis follows
the phases shown in Fig. 1.
Familiarization with the data involved reading and

reviewing the transcript, with significant excerpts high-
lighted for further analysis. Initial coding began with note-
taking and manually organizing excerpts into MICROSOFT

EXCEL. Field notes and interviewsummaries helped refine the
initial list of categories based on the EPIC-implementation
model.
The thematic analysis in this studywas guidedby theEPIC-

implementationmodel, focusing on the first four stages, while
the implementation stage is examined in a separate paper. This
decisionwasmade due to the breadth and depth of data related
to the implementation process, which warranted a dedicated
analysis. The complexity of instructors’ implementation
practices also led us to integrate the TEval framework [38]
within the Implementation stage to more effectively capture
instructional dynamics and outcomes.
As the analysis progressed, emergent codes were cat-

egorized within the EPIC-implementation model to ensure
findings were both rooted in participants’ experiences and
relevant to the broader literature. Examples of these
emerging codes are provided in the second sentence of
each stage description in Fig. 2. Subcodes developed within
this process further captured nuances in instructional
change, maintaining alignment with the model.
Thematic analysis began with summarizing coded data

in relation to the research question and the EPIC-imple-
mentation model, ensuring insights were grounded in
participant experiences. Themes were reviewed and refined
through discussions with the second author, with collabo-
rative input from the research team, and external groups
were sought to strengthen the validity of the claims. An
iterative process refined categories, omitting unused ones
and creating new ones as needed, while final themes were
carefully named to reflect the essence of the data.
Intercoder reliability wasmeasured at this stage, involving

the first and the second authors of this paper.

FIG. 1. Qualitative analysis process.
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The process followed the lighter-shaded stages as shown in
Fig. 1, with discrepancies resolved through discussions
between both authors. Initially, they conducted coding
independently. The initial intercoder reliability was calcu-
lated usingCohen’s kappa,which indicated 0.305 and falls in
the minimum agreement category [39]. After a consensus
discussion between the first and second authors, the agree-
ment rate improved to 96%.
Instructors’ statements that were aligned with the EPIC

categories (or subcategories) were coded as either positive or
negativewithin each category. The data are presented through
a normalized bar chart (see Fig. 3), visually representing
instructors’ RBIS adoption profiles. Additionally, the Mann-
Whitney test identified patterns in progression across stages
for instructors with similar profiles, offering deeper insights
into their instructional change journeys.
To interpret variation in instructional practice, instructors

were qualitatively categorized into three groups: high users,
low users, and nonusers of RBIS. This classification was
determined through a multistep process. First, the initial
categorization was based on instructors’ self-reported
teaching methods and their descriptions of exposure to,
knowledge of, and engagement with RBIS during inter-
views. Second, these accounts were cross validated with
course materials, including lecture notes, course outlines,
and assessment instruments, to examine whether their
descriptions aligned with documented practice. Third,

FIG. 2. EPIC-implementation model following [20].

FIG. 3. Normalized distribution of excerpts based on the EPIC stages.
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the research team reached consensus through collaborative
discussion, including input from the third author, who has
extensive experience in instructional change research. This
approach was inspired by prior work on RBIS user
classification, which emphasizes sustained use, selective
or partial use, and nonuse [12].
The combination of interview data and course docu-

mentation enabled triangulation of implementation levels.
Finally, Mann-Whitney U tests were conducted in SPSS to
compare the distribution of EPIC-coded excerpts among
user groups, providing an additional quantitative lens to
compare instructor engagement patterns.

III. RESULTS

The instructors examined in this case study taught within
second-year physics courses, providing a context where
foundational review and disciplinary depth often intersect.
In addressing the research question, “How and why did
instructors navigate their choices regarding RBIS adop-
tion?,” we first present the normalized distribution of
excerpt counts classified within the first four stages of
the EPIC-implementation model (see Fig. 3).
Henry1 andHenry2 demonstrate a progression from initial

skepticism to stronger commitment, with Henry2 showing
greater confidence in integratingRBISafter overcomingearly
challenges. Milo aligns closely with Henry1, requiring less
persuasion due to prior exposure, which facilitated a
smoother adoption process. In contrast, Maxi andNiraj faced
significant challenges in RBIS adoption. Maxi remained
more skeptical and selective in implementation, questioning
its effectiveness, while Niraj, despite initial enthusiasm,
struggled with workload and content overload, limiting his
ability to integrateRBIS into his teaching. Interestingly,Noris
andMaxi, despite differences in their RBIS exposure, share a
similar skepticism and preference for traditional teaching
methods. Noris remained firmly committed to traditional
instruction, questioning the relevance of RBIS, particularly in
higher-year courses.
These variations in adoption patterns suggest that both

individual teaching philosophies and institutional factors
play a critical role in shaping instructors’decisions regarding
RBIS. A more detailed discussion follows in a later section.

A. Profiles summary

This section explores how instructors engaged with
RBIS by comparing one profile to another. Whereas, the
next three sections are structured according to the first four
stages of the EPIC-implementation model: exposure, per-
suasion, identification, and commitment [20].

1. Henry: From initial engagement to evolving
commitment

Henry’s case is unique in that it spans two time periods,
reflecting a shift from early exposure to more sustained

implementation. While these stages are labeled “Henry1”
and “Henry2” in comparative figures to reflect temporal
differences, this section presents his development as a
continuous narrative of evolving engagement.
Henry’s awareness of RBIS stemmed from peer dis-

cussions, professional conferences, and scholarly articles.
Despite this exposure, Henry approached RBIS with initial
skepticism, viewing it as potentially another passing educa-
tional trend.
The COVID-19 pandemic in Term 1 2020 marked a

pivotal moment, prompting Henry to innovate in response to
a rapidly changing teaching landscape. Henry faced signifi-
cant time constraints, a demanding academic workload, and
constraints from institutional structures. His initial efforts
also highlighted the challenges of covering extensive course
content within a condensed time frame and managing online
teaching complexities. Despite these barriers, Henry dem-
onstrated a willingness to adapt, driven by a strong commit-
ment to lead by example in his teaching practices.
By his second engagement with RBIS, Henry’s success-

ful implementation during the pandemic bolstered his
confidence. Peer observations, conferences, and academic
literature continued to shape his understanding. Henry
identified flipped-classroom methods as a long-term strat-
egy, integrating high-fidelity video production and work-
shop-based problem solving into his teaching. Despite the
lack of institutional support, he remained committed to
refining his course design, dedicating significant time to
structuring lecture content, developing video materials, and
optimizing his recording workflow.

2. Milo: Intrinsic motivation and institutional barriers

Milo’s engagement with RBIS was driven by his intrinsic
motivation to enhance student learning. He was encouraged
by the successful implementation of RBIS in tutorials by a
teaching assistant (TA), who had collaborated with Henry1
before the term on the Flipped Classroom approach.
Having become aware of RBIS through peer discussions

as early as 2015, Milo was initially cautious but open to its
potential. Milo adopted student-centered methods that
aligned with his values. However, he faced significant
obstacles inmanaging pre-recordedmaterial, sharing resour-
ces, and balancing his dual roles as a researcher and teacher.
Initially, Milo was concerned that students’ reliance on

typeset notes—an integral part of his teaching approach—
might encourage passive learning and create a false sense of
mastery. Milo valued the structured instructional approach
of RBIS and saw its potential to enhance student engage-
ment. His belief in RBIS as a more effective strategy for
fostering deeper engagement motivated him to explore its
implementation further.
While Milo expressed a strong interest in RBIS and

engaged in peer discussions, his course materials—such as
lecture notes, course outlines, and assessment tasks—
revealed that he implemented only selected elements of
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RBIS. For instance, he incorporated preclass quiz and
revisited it during class, with polls occasionally embedded
to prompt interaction. Across a typical week, two class
sessions were lecture-oriented, with interactive components
more concentrated in the third. The classification of low
user is informed by analysis of course documents and
interview notes taken by the first and second authors.
Although the interview was not digitally recorded, triangu-
lation across these sources supports this interpretation of
partial and component-based RBIS use.

3. Maxi: Skepticism and selective adoption

Maxi’s journeywithRBIS reflected a complex interplay of
skepticism, selective adoption, and traditional preferences.
With limited initial exposure, Maxi struggled to embrace
RBIS fully, often expressing concerns about its effectiveness.
His hesitation was influenced by his belief in subject
expertise over active learning methods and his challenges
in balancing teaching with research responsibilities.
Maxi identified challenges such as the extra workload of

studying new methods and the difficulty of balancing these
efforts with his research responsibilities. Maxi’s resistance
to online teaching further shaped his perception. Concerns
about the effectiveness of RBIS in fostering long-term
learning also influenced Maxi’s views. He questioned
whether recorded videos and other RBIS components
merely encouraged short-term retention for exams.
Nevertheless,Maxi selectively adopted elements of RBIS,

such as structured reflective tasks,whichhe acknowledged as
beneficial for student learning. Peer support and workload-
reducing technologies helped facilitate commitment, but the
lack of technical support and his limited knowledge of RBIS
principles hindered broader implementation. Maxi criticized
generic teaching methods imposed by institutions, arguing
that they often overlooked subject-specific needs. As a result,
his approach remained guided more by practical consider-
ations and traditional teaching methods than by a full
personal commitment to RBIS.

4. Niraj: Enthusiasm undermined by practical barriers

Niraj’s interaction with RBIS began with positive peer
interactions and observations of its success in another
course. These experiences initially sparked interest in
adopting RBIS, particularly for its potential to enhance
student engagement and analytical reasoning. However,
this enthusiasm was tempered by significant practical
barriers. High teaching workloads, content overload, and
difficulties in maintaining student participation made it
challenging for Niraj to effectively implement RBIS.
Niraj struggled to align his methodologies with his

teaching context, particularly for highly mathematical sub-
jects like the Electromagnetism course. While he introduced
quizzes as a form of assessment, his broader adoption of
RBIS was hindered by a lack of institutional support,

including insufficient training resources, inadequate struc-
tural incentives, and limited guidance on active learning
implementation. His decision to revert to traditional methods
highlights the critical role of institutional support and
practical alignment in sustaining RBIS adoption.

5. Noris: Resistance rooted in tradition

Noris’ experience provides a stark contrast to the other
instructors. Noris’ limited exposure to RBIS contributed to
his cautious and skeptical approach. He questioned its
relevance, particularly for higher-year courses, and pre-
ferred methods that aligned better with research-driven
content, such as the generation of detailed lecture notes that
aligned better with his research-driven outlook.
Noris remained unconvinced of RBIS’s compatibility

with his teaching style. Balancing academic responsibilities
further complicated his willingness to explore RBIS,
reinforcing his reliance on established practices. While
Noris valued collaborative learning in principle, Noris
decided against adopting RBIS, choosing to focus on
familiar and proven teaching strategies instead.
Claim 1: While instructors’ EPIC profiles of initial

engagement with RBIS may appear similar, their levels of
RBIS adoption varied.
The profiles of Henry1 andMilo, as seen in Fig. 3, reflect

similar perspectives on RBIS initial engagement. A Mann-
Whitney test comparing their profiles reveals no significant
difference in the distribution of EPIC codes across catego-
ries, indicating aligned perspectives toward adopting RBIS.
However, despite this similarity in early engagement, their
levels of RBIS engagement varied.
Henry andMilo, the former and current teaching directors

at the time of data collection, respectively, demonstrated a
strong commitment to effective teaching practices. They co-
taught the Quantum Physics course, with Henry1 handling
the first half and Milo the second. Both instructors had prior
exposure to RBIS and recognized its benefits in engaging
students. Milo described RBIS as “this is a great way to run
the tutorials,” emphasizing its positive impact on student
engagement and feedback. Similarly, Henry1 ultimately
embraced RBIS but required more persuasion, as indicated
by the longer red section in his EPIC chart (see Fig. 3). Their
experiences highlight how prior exposure and peer influence
can facilitate RBIS adoption [14].
Both instructors also faced challenges in adopting RBIS.

They acknowledged that transitioning from traditional
teaching methods required effort and adaptation. Henry1
reflected on the discomfort of change, stating, “Making that
change forces you… You end up having to go back to not
being very good for a while, until you can become good
again.” Milo, while committed to RBIS, raised concerns
about the increased workload, particularly with prerecorded
materials, describing them as “adding more work to do due
to the nature of the editing process.”
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Despite these shared experiences, Henry1 and Milo had
different motivations for adopting RBIS. Henry1’s adop-
tion was heavily influenced by external factors, particularly
the disruptions caused by the COVID-19 pandemic. He
noted, “Covid, in a sense, tipped everything on its head,
and when everything’s tipped on its head all of a sudden
you can start to think differently. So, you know, had we not
had Covid, I might not have done it, or I might have done it
very differently at a much different pace.” In contrast, Milo
was internally driven by his belief in student benefits,
stating, “It is my own interest in why I do it. I like how
students benefited from it … You have to be personally
motivated to do it.”
Additionally, their level of institutional reliance varied.

Milo found support in the growing community of instruc-
tors sharing innovative strategies, observing that “Much
bigger community now sharing ideas about teaching
methods.” Henry1, however, struggled with limited institu-
tional support and relied heavily on informal networks.
While he managed the actual implementation himself, he
emphasized that regular guidance from an RBIS mentor
was essential in structuring and sustaining the approach. He
described this support as critical to both attempting RBIS in
the first place and not abandoning it when challenges arose,
explaining, “Had I not had that, I wouldn’t have done it
at all.”
Beyond providing expert advice on RBIS implementa-

tion, the experienced mentor also played a crucial peer-
support role, helping Henry1 navigate uncertainties and
setbacks. He recalled “It was having someone whom I could
go to after class and go, ‘All this is a disaster,’” high-
lighting how ongoing mentorship and reassurance were
vital in sustaining his commitment to RBIS [40]. His
experience reinforces a broader challenge in RBIS
adoption—without access to experienced mentors who
also provide practical support, many lecturers may abandon
RBIS due to early difficulties [41].
Similarities are also evident in Maxi’s and Noris’

profiles, as shown in Fig. 3. While the Mann-Whitney
test confirms these similarities, their responses to RBIS
adoption differed significantly. Both had limited prior
exposure to RBIS, valued structured teaching approaches,
and recognized its potential to enhance student learning.
However, while Maxi selectively adopted RBIS ele-

ments, Noris rejected them entirely. Maxi, who co-taught
with Henry2, integrated quizzes into his course after
recognizing their benefits, stating, “I adopted his quizzes
… It’s actually very good because it means every week you
think actually.” Despite this adaptation, Maxi retained a
primarily traditional lecturing style, as evidenced by his
course materials shown in Fig. 8. His selective adoption of
RBIS reflected an attempt to balance innovation with his
existing teaching philosophy.
In contrast, Noris dismissed RBIS as unsuitable for

university-level teaching, describing it as “But you know

these new methods of teaching. It’s basically … I sort feel
like kindergarten stuff, and it’s university, not kindergar-
ten.” Emphasizing individual student effort and traditional
problem solving, Noris argued that students must ‘work
himself or herself’ to succeed. Unlike Maxi, who incorpo-
rated aspects of RBIS, Noris, who lacked co-teaching
exposure to an RBIS advocate, reinforced his reliance on
conventional lecturing methods. His case illustrates how
limited exposure to RBIS within a co-teaching setting can
maintain skepticism toward instructional innovation
[5,7,30,42].
In summary, Henry1 and Milo shared an initial openness

to RBIS but differed in their motivations and reliance on
institutional support. Henry1’s initial adoption was exter-
nally driven and peer-supported, whereas Milo’s was fueled
by intrinsic motivation and institutional engagement.
Milo’s case illustrates how positive intent and philosophical
support for RBIS may not translate into full adoption,
particularly when workload constraints and limited imple-
mentation experience are present. Similarly, Maxi and
Noris, while having similar profiles towards RBIS,
responded differently. Maxi selectively integrated RBIS
elements while maintaining traditional methods, whereas
Noris, lacking advocacy exposure, remained committed to
conventional lecturing. These cases underscore the critical
role of peer collaboration and institutional context in
shaping instructional decisions, suggesting that qualitative
approaches may be particularly useful in capturing nuanced
adoption patterns that structured quantitative instruments
might not fully reveal.

B. Sustaining commitment: Lessons from repeat
implementation

Claim 2: Successful implementation of RBIS the first
time can support its use in future courses, with an even
stronger commitment.
This section traces Henry’s RBIS adoption across two

teaching contexts: an initial implementation in one course
and a subsequent, more confident application in another.
While these are coded as “Henry1” and “Henry2” in Fig. 3,
the narrative here presents his journey as a continuous
trajectory.
Henry’s exposure to RBIS came from a mix of formal

and informal channels, as illustrated in Fig. 4. Formal
sources, such as educational conferences (E6) and scholarly
literature (E7), provided valuable insights into RBIS
[24,43,44]. Henry described the role of conferences, say-
ing, “You hear about it at educational conferences, that
sort of thing.” Additionally, articles and books informed
Henry’s understanding of RBIS, as he noted, “You go read
some articles… read a book or two.”
Informal exposure also played a significant role, par-

ticularly peer observation (E5) and departmental discus-
sions (E1). However, skepticism about the longevity of
certain teaching methods occasionally surfaced (E4). Henry
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shared his doubts, stating, “And I’m like, you know, do
these things really work … they’ve always seemed to me
like a fad that comes in and then goes out … Clickers, for
example… in two years you’d walk in and just find this box
of clickers gathering dust … fad comes, fad goes.”
Figure 3 highlights Henry’s progression in RBIS adop-

tion. His initial engagement, coded as “Henry1” in Fig. 3,
was dominated by the persuasion stage, reflecting the
significant effort required to overcome initial barriers. In
Term 1 of 2020, Henry completed most of his portion of
teaching Quantum Physics before the unexpected transition
to lockdown. Consequently, the initial EPIC stages—
exploration, persuasion, identification, and commitment
—primarily took place during his nonteaching period in
the second half of Quantum Physics. His first implemen-
tation of RBIS occurred in Classical Mechanics and
Special Relativity. During this period, Henry explored
curriculum restructuring (P5) (see Fig. 5). He identified
the potential for long-term sustainability in the video-based
teaching strategy (I2), as shown in Fig. 6, and adopted a
flipped-classroom model in response to pandemic-driven

challenges. After experiencing the benefits of RBIS during
its initial implementation, his commitment strengthened in
the next engagement—the 2021 Quantum Physics course.
At this stage, Henry struggled with limited institutional

support (C3), as illustrated in Fig. 7, which hindered
sustained use of RBIS. Henry criticized the superficial
nature of support systems, stating, “It goes from apathy to
fake support … when you ask for anything to help, no one
cares.” This perceived apathy led to frustration and reduced
motivation, as Henry noted, “That’s more about the
appearance than the reality … No one cares.”
Despite the challenges, Henry’s commitment to RBIS

was evident in the substantial time and effort dedicated to
its implementation (C26). Reflecting on the preparation
required, Henry stated, “There was probably something in
the vicinity of four to six weeks lead up time … Probably
about one or two weeks out before the course I started
recording the series and basically my aim was to try and
make sure that I stayed at least a week ahead.” This
meticulous planning underscores Henry’s determination to
ensure the success of RBIS in his courses.

FIG. 4. Top coded subcategories in the exposure stage for each instructor.

NAVIGATING THE ADOPTION OF … PHYS. REV. PHYS. EDUC. RES. 21, 020124 (2025)

020124-9



In his second engagement, coded as “Henry2” in Fig. 3, the
persuasion stage was far less dominant, signaling a shift in
perspective.Henrydisplayedgreaterconfidenceandalignment
with RBIS principles across other stages of the EPIC frame-
work. This growing familiarity and comfort with RBIS
adoptionenabledHenry tonavigate theprocesswithmoreease.

During the second engagement, Henry demonstrated a
clear positive alignment in the identification stage, with no
contradictions in values regarding RBIS adoption. The
prior successful implementation bolstered Henry’s commit-
ment to using RBIS consistently in the subsequent
Quantum Physics course.

FIG. 5. Top coded subcategories in the persuasion stage for each instructor.
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C. Co-teaching as an effective means of RBIS exposure

Claim 3: Co-teaching influenced the adoption of RBIS.
Co-teaching has been recognized as an effective mecha-

nism for promoting instructional change, as it provides
instructors with direct exposure to new teaching strategies
through collaboration with more experienced colleagues
[16]. In this study, co-teaching emerged as a significant
factor in shaping RBIS adoption, impacting instructors’
exposure, adaptation, and integration of these strategies
into their teaching practices.
Henry’s co-teaching experiences in theQuantum Physics

and the Classical Mechanics and Special Relativity dem-
onstrate how co-teaching can shape RBIS adoption. This
influence was particularly evident in the Classical
Mechanics and Special Relativity course, where Henry2
co-taught with Maxi.
Figure 8 illustrates the differences in course design

choices between Henry2 and Maxi in their respective
halves of the Classical Mechanics and Special Relativity
course. Henry2, a high user, structured his half with a mix
of interactive learning components, such as video-based

lectures, structured problem-solving sessions, and weekly
tasks. In contrast,Maximaintained amore traditional lecture-
based approach, supplementing with weekly quizzes but
minimizing a structured active learning approach. This
contrast reflects how co-teaching influenced Maxi’s partial
adoption of RBIS. While he integrated certain elements, he
did not fully commit to the approach, aligning with his pre-
existing teaching philosophy and skepticism toward online
instructional methods.
Despite these reservations, Maxi acknowledged the value

of reflective tasks implemented by Henry2 during the first
half of the course (I7), which he sought to maintain. While
he recognized the benefits of frequent quizzes for lower-
level courses, Maxi questioned their applicability for more
advanced students, stating “They eventually… connect
things from one week to another… [quizzes] are definitely
a good idea for lower level courses.”
Maxi’s commitment to refining his teaching was evident.

He described the challenges of teaching unfamiliar material
(C8) but remained dedicated to delivering effective instruc-
tion, saying, “Cause yeah, I just never used it in my

FIG. 6. Top coded subcategories in the Identification stage for each instructor.
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research… that was in the way I have to teach myself at the
beginning.” However, his preference for traditional teach-
ing methods led to a modified RBIS implementation that
aligned better with his style [21].
A reliance on established teaching practices (I9) was a

recurring theme in Maxi’s approach. He reflected, “I just
follow, what was established before because usually…
people teach this course for several years, so it’s already
[set].” This tendency to adhere to familiar methods,
combined with his skepticism, defined his cautious engage-
ment with RBIS.
A similar pattern emerged in Milo’s teaching. While

Milo displayed a more positive outlook on RBIS, he also
modified its implementation to fit his teaching style,
blending it with traditional methods. Both instructors,
Milo and Maxi, adopted RBIS despite their differing

attitudes, modifying it to align with their individual teach-
ing preferences.
Co-teaching proved to be a double-edged sword. Maxi’s

and Milo’s collaboration with Henry, a high user of RBIS,
positively influenced their decision to adopt and adapt
RBIS. In contrast, the dynamic between Noris and Niraj
was different. Noris, who lacked a co-teaching partner
familiar with RBIS, maintained a traditional lecturing style.
Noris’ strong skepticism towards RBIS was evident,
particularly in his belief that such methods were unsuitable
for university-level teaching (I10c).
This skepticism extended to his co-teaching partner, Niraj,

who taught the first half but joined the teaching team later
than Noris. Although Niraj initially viewed RBIS positively
due to prior collaboration with an RBIS mentor in another
course, he ultimately reverted to a lecturing approach.

FIG. 7. Top coded subcategories in the commitment stage for each instructor.
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The lack of institutional support (C3) further influenced this
decision [18]. Niraj articulated his frustration, stating “No,
there was no one basically. It was just like, I mean, here’s the
Moodle site… Nothing like that allows people to take over a
course and get used to things.”
Through these narratives, it becomes evident that co-

teaching can either foster RBIS adoption or reinforce
traditional practices, depending on the presence of an
advocate and the level of institutional and peer support.

D. External impact on RBIS adoption

Claim 4: Broader external factors posed significant
challenges.

While the EPIC-implementation model acknowledged
external influences, it does not integrate them as core
components, instead assuming they naturally shape
instructors’ engagement with teaching innovations.
However, broader systemic, contextual, and environmen-
tal factors—such as institutional policies, room allocation,
scheduling constraints, and infrastructure limitations—
emerged as significant challenges in this study, directly
impacting instructors’ ability to implement and sustain
RBIS. Despite these limitations, the EPIC-implementation
model remains valuable tool for analyzing RBIS adoption,
as it provides a structured framework to examine how
instructors progress through key stages of instructional
change.

FIG. 8. Course resources in (a) Henry2’s half and (b) Maxi’s half.
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Institutional barriers, such as high workloads, insufficient
training, and a lack of rewards for teaching excellence,
emerged as persistent systemic challenges. These barriers
operate alongside contextual factors—such as co-teaching
arrangements and departmental expectations—as well as
environmental influences, including national education pol-
icies and global disruptions. For example, instructors
struggled with misaligned incentives (a systemic issue),
departmental constraints on curriculum flexibility (a con-
textual issue), and shifting teaching expectations due to post-
pandemic educational reforms (an environmental factor).
The challenges of balancing research and teaching respon-

sibilities emerged as a significant barrier to RBIS adoption.
Many instructors prioritized their research, leaving limited
time and effort to invest in new teaching strategies (P18) [19].
Milo articulated this reality, stating, “Instructors can’t do all
thesemethods. Theyareprimarily employed as researchers.”
The issue was compounded by a lack of proper training

in effective teaching practices, which left many instructors
unprepared to adopt RBIS [1,2,5,43]. Milo highlighted the
need for more comprehensive training, observing, “They
have no training in good teaching practices. Some instruc-
tors are employed as researchers; it might require more
training.”
Broader institutional challenges further hindered RBIS

implementation. A fast-paced academic environment (P6),
frequent changes in course structures (P5), and the overall
organization of the university teaching system created
additional obstacles [24,45]. Henry reflected on these
difficulties, explaining, “It’s all of the over-pinning things
of having to deal with your organization as a whole.” He
added, “And then there was the big global 3+ change,
which I would say was basically ‘throw things overboard
or the ship will sink’ approach.”
High teaching workloads (P12b) and the short-term

focus of academic roles left instructors with little room
to innovate [10,30,46,47]. Niraj captured this struggle,
saying, “So because there’s so much and I’m struggling to
finish up material from one lecture to another.”
A lack of meaningful incentives for good teaching also

weakened instructors’ commitment to RBIS [19,23,25].
Maxi emphasized the importance of recognition, stating
“It’s better to reward people for good teaching. That’s
true.” Without such rewards, the motivation to engage
deeply with RBIS dwindled, highlighting a gap in institu-
tional support (C3).
Another consideration was the appropriateness of RBIS

for different content and contexts [17,42,48]. Instructors
acknowledged that teaching methods need to align with
course material (I12). Niraj noted, “I mean with the
Electromagnetism, I think flipped classroom is probably
not the best way to go because you have a lot of math that
needs to be worked out and everything. If it’s more concept
based then flipped mode works well basically.” Maxi
echoed this view, adding, “But again, you cannot, even

if you do formally. All these ingredients of what’s nowa-
days called active learning. If you don’t know much of
physics, you can’t teach physics because you were never a
good researcher.”
These contextual factors—ranging from departmental

barriers and workload challenges to content-specific consid-
erations—collectively shaped instructors’ attitudes and deci-
sions toward adopting RBIS.While some instructors showed
interest in RBIS, the systemic obstacles often undermined
their ability to commit fully to its implementation.

E. Limitations

This study is shaped by certain boundaries. First, its
focus on a small group of instructors may limit the
generalizability of the findings to broader contexts.
Second, the reliance on self-reported data introduces the
possibility of subjective interpretations, as participants’
perspectives may not fully capture objective realities.

IV. DISCUSSION

This discussion interprets instructor engagement with
RBIS through the EPIC-implementation model, focusing
on how individual trajectories are shaped by both personal
commitments and institutional contexts. Section IVA
examines variation in instructor engagement across EPIC
stages. Section IV B explores the systemic and environ-
mental factors that influenced these patterns. Section IV C
builds on these insights to propose an augmentation of the
EPIC model that accounts for institutional and cultural
dynamics drawn from broader reform literature.

A. Individualized adoption of RBIS:
Challenges and hesitation

RBIS adoption and sustained use are influenced by a
complex interplay of individual motivations, institutional
dynamics, and broader contextual factors. At the individual
level, instructors’ engagement with RBIS was shaped by
exposure through peer interactions, academic conferences,
and scholarly literature, as well as their personal teaching
philosophies and professional roles [4,18,49]. While some
instructors were encouraged by leadership roles or inspired
by observing successful implementations, others remained
skeptical or indifferent due to limited exposure. Additionally,
instructors’ perceived freedom to innovate was often mod-
erated by status—tenured faculty or those with disciplinary
credibility reported more autonomy, whereas early-career
instructors tended to conform more closely to institutional
expectations, especially regarding research productivity
[50]. However, initial awareness alone was often insufficient
for full adoption—additional persuasion and alignment with
teaching contexts were necessary before commitment to
RBIS could be established.
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During the identification stage, instructors’ alignment
with RBIS varied, influenced by both teaching philoso-
phies and subject-specific challenges. Some gained con-
fidence in RBIS, recognizing its potential to enhance
student engagement and address limitations of traditional
lecturing [18,21]. Others selectively adopted RBIS ele-
ments that fit with their instructional style, leading to partial
rather than full implementation. This selective approach
reflects how instructors balance innovation with existing
teaching identities and competing priorities. Instructors
were more receptive to instructional reform when it
improved upon current practices, supported collaboration,
and was compatible with existing resources—highlighting
the importance of perceived alignment with familiar meth-
ods and shared goals [51].
To navigate RBIS adoption effectively, instructors ben-

efit from peer networks, structured mentorship, and
ongoing professional development. Incremental implemen-
tation and reflective practice can build confidence, while
adapting RBIS to specific teaching contexts helps mitigate
initial resistance and enhance long-term commitment
[52,53]. In some cases, individual agency—such as strong
motivation, mentoring, or prior pedagogical training—
helped instructors overcome institutional constraints and
maintain commitment to RBIS even in less supportive
environments [50].
This study highlights how teaching philosophies influ-

enced instructors’ RBIS adoption. Instructors who per-
ceived RBIS as complementing their pedagogical values
exhibited stronger commitment, whereas those who found
it misaligned often reverted to traditional methods [54].
Additionally, early experiences with RBIS—whether pos-
itive or negative—shaped long-term adoption trajectories.
While instructors often shared similar initial perspectives

on RBIS, their outcomes varied significantly based on
personal motivation, exposure to successful examples, and
institutional support [12]. Instructors who successfully
adopted RBIS tended to sustain its use and demonstrate
greater long-term commitment, highlighting the role of
confidence gained [55]. Meanwhile, those who struggled
with the implementation challenges often withdrew or
modified their approach [18]. Short-term faculty develop-
ment efforts—especially when isolated or lacking follow-
up—often fail to support sustained change, leading many
instructors to revert to traditional methods when difficulties
arise [56]. Notably, hesitation persisted among those who
engaged with RBIS, suggesting that lasting adoption
requires modest initial goals and continuous reinforcement
through peer collaboration and institutional networks [56].

B. Key factors shaping RBIS adoption: Systemic,
contextual, and environmental factors

While Sec. IVA focused on instructors’ individual
trajectories of engagement, this section shifts attention to
the systemic, contextual, and structural conditions that

shaped those trajectories. The study underscores the impor-
tance of institutions addressing the interconnected influences
of systemic, contextual, and environmental factors on RBIS
adoption. Systemic reforms—such as reducing administra-
tive burdens, expanding professional development oppor-
tunities, and formalizing instructional support structures—
can reduce barriers to adoption. Institutional barriers, such as
highworkloads, insufficient training, and a lack of incentives
for teaching excellence, remain a persistent challenge to
RBIS adoption [18,19,23,49]. Consistentwith prior findings,
time constraints emerged as the most dominant obstacle
across departments, often cited alongside concerns over
instructional challenges, fears of losing autonomy, and
resistance to change [51]. These constraints limit faculty
engagement and contribute to selective or partial implemen-
tation of RBIS [18,49].
However, instructors do not need all barriers removed to

implement RBIS. Recent research suggests that perceived
support may play a more critical role in enabling adoption
than the actual removal of obstacles. Amplifying supports
—such as peer networks, resource visibility, and training
for incremental implementation—can more effectively
foster RBIS uptake than exclusively focusing on barriers.
Creating support-rich environments, rather than attempting
to eliminate every challenge, offers a more pragmatic and
scalable approach to change [57].
In a university context where institutional support is

limited, the most effective strategy to promote RBIS uptake
is to prioritize interpersonal, peer-driven support systems.
While systemic obstacles such as high workload, disor-
ganized course handovers, and rigid assessment structures
can certainly constrain innovation, evidence from this study
indicates that the presence of human support—particularly
collegial mentoring, emotional reassurance, and targeted
pedagogical guidance—plays a far more decisive role in
sustaining RBIS use. These forms of practical and moral
support not only built confidence but also helped buffer
early setbacks and foster ongoing reflection. In contrast,
instructors who were philosophically open to RBIS were
often stalled by the lack of structured support, even in the
presence of partial barrier removal.
Instructors who perceive stronger institutional support

for teaching are also more committed to instructional
innovation. When teaching effectiveness is given greater
weight in personnel decisions, instructors are more likely to
value teaching and engage with external sources of inno-
vation [58]. Yet in low-support environments where such
institutional reinforcement is absent, the findings here
suggest that change is most sustainably driven through
grassroots, relationship-based structures. This includes
mentoring partnerships, regular post-class debriefs, infor-
mal but intentional peer coaching, and small-team instruc-
tional planning. While structural reforms and workload
adjustments are certainly desirable, they are not sufficient
alone—particularly when instructors face competing
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demands or philosophical ambivalence. Even when struc-
tural reforms are introduced, they may have a limited
impact if instructors hold strong philosophical resistance to
RBIS and perceive it as incompatible with their views on
university-level teaching. Thus, fostering support-rich envi-
ronments—especially at the level of departmental teaching
teams—emerges as a more actionable and high-leverage
approach to promoting instructional change in undersup-
ported institutional settings.
In the absence of structured support, instructors relied on

informal networks or personal efforts, placing a substantial
burden on individual initiative and limiting the scalability
and sustainability of instructional change. While individual
motivation is crucial, sustainable RBIS adoption requires
institutional commitment through structured support sys-
tems. Prior research has shown that continuous faculty
development and institutional encouragement are necessary
to overcome skepticism and support long-term adoption
[24,47].
Efforts to promote RBIS adoption must address known

barriers—such as workload, policy alignment, and institu-
tional culture—while also considering the individualized
nature of instructional change. As faculty responses to
instructional reform often vary by department, localized
teaching cultures play a critical role in shaping both
resistance and momentum. For instance, some departments
emphasized a lack of resources, while others pointed to
limited pedagogical confidence or cultural resistance—
highlighting the need for tailored strategies [51]. Aligning
individual efforts with institutional structures and fostering
co-teaching opportunities can further promote RBIS adop-
tion in higher education [18,30].
Prior studies have identified persistent gaps between

available supports and faculty needs [58]. Many instructors
reported low use of accessible supports—such as internal
technology grants or sabbaticals—while resources like
course development grants or formal pedagogical training
were often unavailable. Senior faculty were also less likely
to value teaching or have received pedagogical training,
highlighting the need for institutional reform across career
stages.
In this context, co-teaching emerged as another influen-

tial mechanism in shaping RBIS adoption. Co-teaching
played a dual role in RBIS adoption, either fostering it
through positive mentorship or reinforcing traditional
methods. When structured effectively, co-teaching can
support faculty development by promoting best practices
and encouraging gradual adoption of RBIS [30]. However,
without intentional structuring, co-teaching may instead
reinforce existing practices, limiting opportunities for
instructional innovation.
Beyond workload distribution, co-teaching benefits stu-

dents by exposing them to diverse teaching styles, research
perspectives, and areas of expertise. This approach broad-
ens their academic experience, potentially influencing their

future learning and career aspirations in physics. Co-
teaching is implemented across all years, including the
mathematically intensive second-year physics curriculum.
Broader contextual factors, such as the COVID-19

pandemic, accelerated RBIS adoption in varying ways.
For some instructors, the shift to online teaching created
opportunities for pedagogical experimentation, while
others saw it as a temporary adjustment rather than a
lasting change [59–61]. These differing responses under-
score both the potential and the perceived limitations of
RBIS in content-intensive disciplines like physics.
Considering these variations is essential when developing
long-term strategies for supporting instructional change at
institutional and policy levels.
Resistance and skepticism toward RBIS further hindered

adoption. Concerns over RBIS’s effectiveness in advanced
courses, its perceived status as a passing trend, and
challenges with online implementation discouraged initial
engagement and reduced long-term commitment. Content-
heavy courses in physics further complicated RBIS adop-
tion, as active learning strategies were often perceived as
incompatible with intensive problem solving or advanced
topics [42,48].
In the commitment stage, instructors exhibited varying

levels of dedication to sustaining RBIS practices. Some
invested significant time and effort into preparation and
implementation, while others maintained traditional meth-
ods, often citing challenges such as limited institutional
support and a lack of meaningful incentive. Notably,
instructors who encountered positive student feedback
were more likely to persist in their RBIS efforts, reinforcing
the role of student engagement in shaping long-term
adoption [18].
Taken together, RBIS adoption is influenced by a

complex interplay of individual, institutional, and contex-
tual factors, making universal implementation strategies
challenging [18,62]. To ensure sustainable adoption, it is
essential for policymakers to provide structured training,
adjust workloads, and offer incentives that align with
faculty priorities. Additionally, policies should be tailored
to discipline-specific challenges, fostering a culture of
innovation and collaboration to facilitate the practical
integration of RBIS [7,63].
However, policy advocacy must also be grounded in

practical, department-level realities. Rather than relying
solely on centralized mandates, universities can empower
local actors—such as teaching directors, course conveners,
and peer mentors—to lead RBIS change efforts. These
individuals are well positioned to identify structural mis-
matches, advocate for manageable course loads, and
codevelop instructional support systems tailored to their
contexts. Departments can formalize this work through
teaching innovation committees, reward structures, and
protected time for faculty collaboration. At a broader level,
deans and teaching leadership teams can partner with
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national networks to coordinate institutional policy align-
ment and promote evidence-based teaching as a shared
priority. In this way, both top-down policies and bottom-up
strategies can converge to support lasting instructional
change.

C. Augmenting the EPIC model with
systems and contexts

While Sec. IV B examined how contextual and institu-
tional factors shaped RBIS engagement in our study, this
section considers how the EPIC framework can be aug-
mented to better account for systems-level dynamics. By
employing an in-depth, qualitative analysis, this study
explores individual instructor experiences within the first
four stages of the EPIC-implementation model, demon-
strating that RBIS adoption is neither linear nor uniform but
shaped by dynamic interactions between personal motiva-
tions, peer influences, and institutional constraints. Prior
research highlights faculty motivation and systemic
influences as key factors in instructional changes
[12,20], yet this study extends this understanding by
illustrating how instructors’ perceptions and experiences
influence the adoption process at a deeper level.
The EPIC-implementation model provides a valuable

lens for understanding RBIS adoption, particularly in
analyzing individual motivations, systemic barriers, and
adoption stages. It captures key decision-making factors
such as exposure to successful examples and alignment
with teaching philosophies [20]. However, broader sys-
temic reforms and complementary frameworks are neces-
sary for sustained teaching innovation. EPIC’s primary
focus on internal processes limits its ability to fully address
contextual and environmental influences—such as institu-
tional policies, cultural dynamics, and the long-term
sustainability of instructional changes.
Building on the situated barriers and supports described

in Sec. IV B, this study revealed additional factors beyond
the EPIC model’s original scope, including resource con-
straints and co-teaching dynamics, which influenced adop-
tion trajectories but are not explicitly emphasized within
EPIC’s stages [30]. These findings suggest that while the
model is a useful tool for analyzing adoption, additional
considerations are needed to fully capture broader systemic
and contextual influences.
To bridge the gap between individual commitment and

institutional challenges, departments and universities must
take a more proactive role in supporting instructional
change. Providing discipline-specific training, structured
mentoring, and recognizing teaching excellence can facili-
tate a more sustainable approach to RBIS adoption.
The Science Education Initiative (SEI) illustrates how

departmental transformation can be achieved through
sustained pedagogical support. The program embedded
discipline-specific postdoctoral fellows—known as
Science Teaching Fellows—within science departments

to collaborate with faculty on course design, implementa-
tion of RBIS, and assessment. This structure enabled
departments to develop sustained, context-sensitive change
strategies while engaging faculty in iterative improvement
processes [64]. Pedagogical training during graduate
school further increases faculty engagement with instruc-
tional development and consultation with peers [58].
The TRESTLE project (Transforming Education,

Stimulating Teaching and Learning Excellence) extended
this approach to amulti-institutional scale. TRESTLE empha-
sized local expertise, peer mentoring, and faculty learning
communities as levers for instructional improvement. It
combined department-embedded pedagogical support with
cross-institutional collaboration, promoting both individual
instructor growth and departmental shifts in teaching culture.
Findings from the TRESTLE initiative demonstrated how
strategic supports can foster broader systemic change, even in
research-intensive environments [65].
Another impactful model is the Summer Institute (SI),

launched in 2004 through a partnership involving theHoward
Hughes Medical Institute, the National Academies, and the
University of Wisconsin-Madison. The SI trained biology
faculty in learner-centered, evidence-based teaching practi-
ces, focusing on course redesign using “scientific teaching.”
Participants developed clear learning goals, interactive strat-
egies, and effective assessment methods. Alumni of the SI
actively shared their learning, organizing workshops, men-
toring peers, and sustaining dialogue across departments.
Within two years, 89% had mentored colleagues, illustrating
the program’s lasting influence in cultivating a community of
practice [66].
These models provide sustained mentorship and support,

addressing both individual experiences and systemic chal-
lenges in RBIS adoption. However, such efforts must be
tailored to local teaching cultures, workload constraints,
and institutional priorities to ensure long-term success.
In summary, the EPIC-implementation model remains a

valuable tool for understanding RBIS adoption at the
individual level. Its application in this study, however,
highlights areas where additional frameworks or refinements
may be beneficial. By bridging the gap between individual
motivations and broader institutional and contextual factors,
this study offers new insights into the interplay of personal
agency, collaborative teaching structures, and systemic
influences in shaping RBIS adoption. It suggests that
instructional change frameworks should address institutional
inertia and structural barriers to reform.

D. Future work

This study provides a foundation for understanding the
adoption stage of RBIS through the EPIC-implementation
framework. However, further research is needed to deepen
insights into how instructional change unfolds beyond
initial adoption and how broader institutional and environ-
mental factors sustain or hinder these efforts.
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First, a follow-up study will focus on the final stage of
the EPIC-implementation model, emphasizing how instruc-
tors translate their commitment to RBIS into sustained
practice. This work will examine the practical challenges of
implementation, instructors’ iterative refinements, and the
role of institutional structures in supporting or limiting
long-term RBIS use. Investigating this critical phase of
instructional change will provide a more complete picture
of the factors enabling or hindering sustained adoption.
Second, students’ perception of RBIS implementation

warrants further exploration. While this study primarily
examined instructors’ decision-making processes, under-
standing how students experience and respond to RBIS
strategies will offer critical insights into its effectiveness.
Future research will analyze student feedback, engagement
levels, and learning outcomes in the same university to
assess the impact of RBIS on student learning in math-
ematically intensive physics courses.
Future research should explore how RBIS adoption

evolves over time, particularly how systemic policies,
contextual departmental dynamics, and environmental
factors interact to shape sustained instructional change.
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APPENDIX: INTERVIEW QUESTIONS

1. Introduction

• Settling down.
• Acknowledgment of traditional owners of the land.
• Introducing the purpose of the interview and asking
interviewee’s time availability.

2. Main sections

a. Preparation of the course

• Can you tell me about the Quantum Physics/Classical
Mechanics and Special Relativity/Electromagnetism

course? For instance, when did you start teaching it?
What did it look like, and what changes did you make
over time? Possible follow-up questions:

1. How long have you been teaching the course?
2. How does it evolve throughout the years (men-

tion if necessary: the 3+ system and shifting in
and out of the COVID-19 pandemic mode?

3. Do you know why you were put on the course?
4. How did you approach the course in the

first place?
5. What did you inherit from the previous course

convenor?
6. How long did it take to prepare all the compo-

nents of the course in general?
7. Considering an instructor’s responsibilities, how

did you manage your time against all other
responsibilities and demands of your time?

8. How was you experience the first time you
taught the course?

9. What data/feedback/evidence did you use to
evaluate the course after the first year of
teaching?

10. What changes (if any) did you make to improve
the course in the following years?

11. How is the implementation of the changes?
• Can you tell me about the specific approaches to
teaching you take in your course? Possible follow-up
questions:

1. What makes these methods interesting?
2. Did you use it?
3. Why did you decide to use/not use it?
4. How did you get support in designing the

course using these teaching methods?
5. If you did not get support, did you feel that you

could be benefited from additional support?
• Have you heard about Research-Based Instructional
Strategies (RBIS) or also known as active learning?
Possible follow-up questions:

1. Where did you learn about it?
2. If you haven’t heard about, do you have any

interest to learn about it?
3. If you do, why do you want to learn about it,

otherwise why don’t you want to learn about it?
4. If you heard about it, did you use it in teaching?
5. How did you get support in designing the course

using research-based instructional strategies?

b. Experiences in implementing
the designed method

• Howwas the implementation of the designedmethods?
• I found that the co-teaching format is interesting. Can
you explain to me why the course is conducted that
way? Possible follow-up question:

1. How was your experience teaching the course
using the format?
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• What challenges did you experience in implementing
the designed methods? Possible follow-up questions:

1. How did you deal with the challenges?
2. What factors supported the implementation of

your design?
• How did you ensure that students received support for
their learning?

c. Reflection of the methods

• Would you consider the course to have gone according
to plan this year? Possible follow-up questions:

1. Do you feel you were able to achieve the goal of
the course this year?

2. In your opinion, what makes it successful
(or not)?

3. What lessons have you learned from doing the
course for several years?

4. How did the use of research-based instructional
strategies impact your overall workload as an
instructor?

d. Future improvement and sustainability

• Considering the experience you had in conducting the
course this year, what did you improve compared to
previous years? Possible follow up questions:

1. Why was that improvement relevant to your
course?

2. Do you think your experience and effort in
making improvements uphold the values and
principles of the school and the university?
Please elaborate.

3. Do you think you want to sustain the effort to
make improvement? Please explain the rea-
soning.

3. Closing

Expressing thankfulness for agreeing to participate in
the interview and responding to questions the participants
might have related to the research study
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