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Introductory physics is a gateway course that is required for many science, technology, engineering, and
mathematics (STEM) majors. In introductory physics courses, women and racially minoritized students
often have lower grades and higher attrition than white men. Inclusive teaching is widely recommended to
ensure that all students have the opportunity to fully participate and succeed in the learning process. Thus,
inclusive teaching practices may help increase the diversity of people in STEM majors and careers.
However, these recommended inclusive teaching practices are not widely used in introductory physics
courses. This study seeks to better understand the extent to which introductory college-level physics
instructors use inclusive teaching strategies as well as their reasons for the use or nonuse of such practices.
We conducted semi-structured interviews with 11 male instructors from a variety of higher education
institutions in Michigan who taught introductory calculus-based physics courses in Spring 2022. The
participants were asked to describe their use of and beliefs about 23 specific inclusive teaching strategies.
Results show that few of these instructors are aware of the full range of inclusive teaching strategies. Most
instructors are aware of inclusive teaching strategies that are related to active learning and frequently
articulate valid reasons for implementing these strategies. However, when implementing inclusive teaching
strategies, they often do not do so in ways that are known to be most effective. Instructors are less aware of
and less willing to use inclusive teaching practices that require acknowledging differences in students’
identities. Their reasoning is that physics is an objective science that has nothing to do with race, gender, or
other aspects of identity. Overall, this preliminary study suggests that significant work is needed to help
introductory physics instructors understand, value, and implement the full range of inclusive teaching
strategies.
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I. INTRODUCTION

Undergraduate students come into the classroom with
different cultural and family backgrounds, personalities,
races, ethnicities, genders, sexual orientations, and dis-
abilities. The fields of science, technology, engineering,
and mathematics (STEM) do not represent the larger
population with respect to these, and other, aspects of
identity. For example, in introductory STEM courses, the
enrollment rates of Black and Hispanic students are signi-
ficantly lower than their White and Asian counterparts [1].
Similarly, the rates of undergraduate STEM degree

attainment for many minoritized groups are significantly
lower than for their majority counterparts [2].
The field of physics is one of the least diverse of the

STEM fields. Statistics on diversity in physics show that the
percentage of women and racialized minority students who
receive undergraduate physics degrees is lower than nearly
all other STEM fields [3]. While many students leave
physics and other STEM fields prior to college, there is also
significant attrition that happens during the college expe-
rience. For example, nearly half (48%) of students who
entered STEM bachelor’s degree programs between 2003
and 2009 had left the fields by 2009 [4]. Some of them
(28%) moved to non-STEM fields, while the others (20%)
left the college without a degree [4]. Black/African
American students left STEM majors at higher rates than
other students [4]. An important contributor to these high
attrition rates for both majority and minority students is
poor teaching in the core introductory STEM courses [5].
Inclusive teaching is a broad term describing instruc-

tional approaches that seek to address these problems
and support more equitable course learning outcomes

*Contact author: mdsanyat.rabby@wmich.edu
†Contact author: charles.henderson@wmich.edu

Published by the American Physical Society under the terms of
the Creative Commons Attribution 4.0 International license.
Further distribution of this work must maintain attribution to
the author(s) and the published article’s title, journal citation,
and DOI.

PHYSICAL REVIEW PHYSICS EDUCATION RESEARCH 21, 020102 (2025)

2469-9896=25=21(2)=020102(25) 020102-1 Published by the American Physical Society

https://orcid.org/0009-0001-5357-8653
https://orcid.org/0000-0003-0334-6739
https://ror.org/04j198w64
https://ror.org/04j198w64
https://crossmark.crossref.org/dialog/?doi=10.1103/96y2-cyf2&domain=pdf&date_stamp=2025-07-11
https://doi.org/10.1103/96y2-cyf2
https://doi.org/10.1103/96y2-cyf2
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


and persistence toward STEM degrees. Inclusive teaching
is about embracing student diversity in all forms, including
race, ethnicity, disability, gender, ideology, socioeconomic
background, level of understanding, and personality traits
[6]. Inclusivity is the practice of including people across
differences which implies an intentional practice of recog-
nizing and working to mitigate biases that lead to margin-
alization or exclusion of some people [7]. Importantly,
inclusive teaching is not only beneficial for minoritized
students but also has positive impacts on all types of
students [7–9]. However, inclusive teaching practices can
be challenging for instructors to use for a variety of reasons
[10,11]. We do not know much about the knowledge and
attitudes instructors have toward the use of inclusive
teaching practices since these have not been well studied.
In this study, we interviewed male instructors of

introductory physics courses to understand their beliefs,
knowledge, and practices related to inclusive teaching.
The interview questions focused on a set of 23 inclusive
teaching strategies developed from an analysis of three
published overviews of inclusive teaching practices
[6,7,12]. We were particularly interested in understanding
these instructors’ perceptions of the barriers and affordan-
ces to the use of these inclusive teaching strategies.

II. REVIEW OF THE LITERATURES

In this section, we summarize important aspects of the
literature related to inclusive teaching that are relevant to
this study. In the first subsection, we briefly describe
perspectives on inclusive teaching and discuss how we
used three key references to identify the 23 inclusive
teaching strategies that we focus on in this study. In the
second subsection, we focus on publications that describe
the types of impacts that the use of inclusive teaching has
on student grades, attrition rates, and sense of belonging. In
the third subsection, we discuss research on factors that
influence instructors’ use of evidence-based teaching in
general. Finally, in the fourth subsection, we focus on the
few prior studies of instructors’ beliefs about and use of
inclusive teaching strategies.

A. What is inclusive teaching?

Inclusive teaching is a broad term for teaching
approaches that aim to intentionally create an equitable
learning environment for all students regardless of their
backgrounds, identities, or abilities [7,9,13,14]. Inclusive
teaching increases underrepresented students’ sense of
belonging in the classroom [15], which significantly
impacts their motivation and, ultimately, performance
[16,17]. While most articles related to inclusive teaching
strategies discuss inclusive teaching in more holistic or
philosophical terms, in this study, we sought to operation-
alize inclusive teaching in terms of specific practices that an
instructor might engage in.

For this study, we developed a list of 23 specific
inclusive teaching practices based on three published
overviews of inclusive teaching [6,7,12]. These overviews
were chosen because they were written with an audience of
instructors in mind and described both the general phi-
losophy behind inclusive teaching as well as specific
inclusive teaching practices that fit within that philosophy.
While each overview has its own perspective about
inclusive teaching and its own set of recommended
strategies, there is, nonetheless, significant overlap among
the recommended inclusive teaching practices.
According to Dewsbury and Brame [7], “inclusivity is

the practice of including people across differences, and we
assert that inclusivity implies an intentional practice of
recognizing and working to mitigate biases that lead to
marginalization or exclusion of some people” (p. 1). The
authors described four basic aspects of inclusive teaching:
(a) developing self-awareness to remove the self from the
learning process (b) learning students’ backgrounds to
develop empathy (c) developing an inclusive environment
in the classroom, and (d) fostering inclusivity through
pedagogical choices. They also argued that inclusive
teaching is a philosophy that influences an instructor to
implement inclusive pedagogical techniques. The authors
present and describe many evidence-based practices that
serve as a resource for instructors who wish to become
more inclusive, particularly in addressing differences in
race, ethnicity, and gender.
Sathy and Hogan [6] note that undergraduate students

come to the classroom with a wide variety of experiences,
cultures, abilities, skills, and personalities. A teacher’s job
is to help all students learn the target content and skills. The
authors suggest three key principles of inclusive teaching.
First, inclusive teaching is a mindset, not a list of tasks. For
every decision about teaching, we should ask ourselves,
“Who is being left out?” Second, the more structure, the
better for all students. Structure can be added to the
syllabus, assignments, tests, and pedagogy to support more
equitable outcomes. Third, inclusive teaching methods
should not focus on “weak” students over “strong” students
but rather should be designed to better support all students.
This article also offered specific suggestions for imple-
menting these three key principles to design more inclusive
courses.
Tanner [12] does not use the term “inclusive teaching,”

rather she uses the term “equitable teaching.” According to
Tanner, equitable teaching is about teaching all students in
the classroom. It is not just for those students who are
already engaged or already participating. It allows all
students to verbally participate, pose ideas, take time to
think, and feel welcomed. Although primarily aimed at
biology instructors, these strategies are also relevant to
other STEM disciplines. She presented many specific
teaching strategies that promote student engagement and
cultivate equity in the classroom, organized into five
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TABLE I. Inclusive teaching strategies. These strategies are synthesized and organized by Sathy and Hogan [6], Dewsbury and Brame
[7], Tanner [12]. “X” represents the article includes that strategy. Each has a short name followed by a slightly longer description.

Synthesized inclusive teaching strategies

Inclusive teaching strategy present in

Tanner [12] Sathy and Hogan [6] Dewsbury and Brame [7]

1 Wait time: After posing a question pause for several seconds
before soliciting verbal responses from students.

X X

2 Interact with students: Create opportunities to interact with
students on a personal level. For example, through short
conversations before class or sending a quick email.

X X

3 Timely feedback: Provide feedback in a timely fashion. X
4 Use names: Learn and use students’ names. X X X
5 Praise with caution: Praise student responses with caution, so

that other students feel they still have something to add.
X

6 Respectful climate: Develop a positive and respectful classroom
climate. For example, by demonstrating warmth, respect, and
interest for the students.

X

7 Solicit multiple responses: When asking a question, solicit
verbal responses from multiple students without immediate
judgment.

X

8 Pre- and post-class assessment: Assess students before and after
the class. For example, a vocabulary quiz before class and a
short essay after class.

X

9 Promote collaboration: Enhance cooperation and reduce
competition among students.

X

10 Open-ended questions: Ask open-ended questions during class. X
11 Share own difficulties: Acknowledge that learning is difficult

and share some of your own difficulties.
X

12 Learn about racism and sexism: Educate yourself about the
history of racism and sexism within higher education.

X

13 Low stake assessments: Use more low-stake assessments and
fewer big tests.

X X X

14 Think-pair-share: Use “think-pair-share.” After posing a
question, allow students time to think, then talk with nearby
peers, and then share with the whole class.

X X

15 Survey students: Survey students to find out how they think the
course is going.

X

16 Ensure everyone’s participation: Ensure that all students
participate during class. For example, by allowing
anonymous participation, using random calling, or inviting
students to participate who do not volunteer regularly.

X X

17 Learn about the culture of higher education: Educate yourself
about the cultures and norms of higher education that shape
students’ experiences.

X

18 Small group work: Use structured small group activities where
you provide clear instruction about the task, explicitly discuss
how to participate in a group, and assign and rotate roles.

X X X

19 Culturally diverse examples: Integrate culturally diverse and
relevant examples.

X X

20 Share pronouns: Share your pronouns. X
21 Understand students’ backgrounds: Carefully understand your

students within their sociocultural and institutional contexts.
X

22 Explain your teaching practices: Be explicit about your
inclusive teaching practices and why you use them.

X

23 Share your positionality: Write a positionality statement and
share it with your class, for example, on the syllabus.

X
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categories: (a) giving students opportunities to think and
talk, (b) encouraging, demanding, and actively managing
the participation of all students, (c) building an inclusive
and fair classroom community for all students, (d) monitor-
ing instructors’ own and students’ behavior to cultivate
divergent thinking, and (e) teaching all the students in the
classroom.
We synthesized specific strategies from Sathy and Hogan

[6], Dewsbury and Brame [7], and Tanner [12] to develop a
list of recommended inclusive teaching strategies shown in
Table I that we used in the interviews. Most of the strategies
are common across more than one of these articles.

B. What is the evidence that inclusive teaching
strategies work?

Each of the three overviews we discussed in the previous
section backed up their recommended strategies (Table I)
by providing empirical and/or theoretical evidence of
efficacy. Inclusive teaching is a relatively new way of
thinking about teaching practices, and thus, there is not yet
a shared overarching model or conceptual framework for
inclusive teaching practices. Because of this, we have
chosen to focus our unit of analysis on the level of discrete
inclusive teaching strategies. The effectiveness of some of
the recommended strategies has been well established,
while the evidence base for others is more preliminary.
For readers seeking more details about the state of

evidence behind the inclusive teaching strategies examined
in this study, we recommend the three overview articles
[6,7,12]. In the remainder of this section, we provide readers
with some examples that exist in support of the recom-
mended inclusive teaching strategies. First, we note that
many, but not all, of the inclusive teaching strategies shown in
Table I would fall under the category of active learning
strategies, for example, wait time (strategy 1), think-pair-
share (strategy 14), and small groupwork (strategy 18). It has
been well established that active learning instructional
strategies increase student content learning [18], increase
exam scores, and reduce failure rates of all students on
average [19,20]. These studies also show that, inmany cases,
active learning can have a greater positive impact on
minoritized students than on the majority of students. In
the following paragraphs, we focus on two specific studies
that provide examples of the efficacy of inclusive teaching
practices that go beyond the use of active learning. The first
example study integrated culturally diverse examples (strat-
egy 19) into a physics course and tested various learning
outcomes [21]. It showed that some inclusive teaching
interventions enable students to see themselves as people
who do physics. The second example study found that when
instructors learn and use student names (strategy 4), students
feel more valued and motivated [22].
Getty et al. [21] examined how incorporating inclusive

teaching strategies benefits all students and contributes
to a more diverse physics community by reducing attrition,

especially for women. They used an experimental design in
two sections of a semester-long introductory physics
course. In the experimental section, the researchers incor-
porated diverse cultural examples (our strategy 19) that
highlight the accomplishments of women physicists. After
the midterm and before the final, both treatment and control
students were asked to write their own physics problems
involving real-world scenarios. The researchers found that
women were more present in the scenarios in the treatment
section than in the control section, regardless of the
student’s gender. They also found that treatment students
demonstrated their understanding of physics concepts in
more sophisticated and advanced ways.
Learning and using names is another inclusive teaching

strategy (strategy 4). Cooper et al. [22] examined how the
students value instructors knowing their names in an upper-
level biology course. On the first day of class, each student
was given a piece of colored card and instructed to create a
name tent. Students were required to bring their name tents
to class every day and display them on their desks. The
classroom was stadium seating and was taught by two
instructors. The researchers conducted pre- and postcourse
surveys and interviewed the students. Students reported
that they feel more valued, and they are more than just a
face in the crowd when instructors know and use their
names. They also reported that they feel more comfortable
approaching instructors for help and talking broadly about
topics beyond course materials. Karabenick [23] found that
students who are willing to seek help from their instructors,
especially in large lecture classes, tend to be more moti-
vated and perform better on exams. Therefore, Cooper et al.
[22] argued that using student names will likely influence
student performance.
These two example studies illustrate that the use of

evidence-based inclusive teaching strategies can positively
influence students’ motivation and sense of being included
in the classroom, which, in turn, can positively influence
their performance. In the following section, we will focus
on reviewing literature about the factors that influence
instructors’ decisions regarding the use of evidence-based
teaching practices.

C. What shapes instructors’ teaching practices?

Instructors’ teaching practices reflect both their individ-
ual characteristics and the characteristics of their instruc-
tional situation. There is also often overlap and interplay
between these two types of characteristics.
Henderson and Dancy [24] generated ideas about why

evidence-based strategies are not widely implemented in
typical instructional situations. They hypothesized a rela-
tionship between instructional practices and factors that
influence the choice of those practices. The authors
categorized instructional practices into two main catego-
ries: alternative instruction and traditional instruction.
Alternative instructional practices are things like active
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learning that have been shown to support student learning.
Traditional practices are characterized largely by traditional
lecture-based instruction. After interviewing physics
instructors, the authors found that instructors’ use of
instructional practices is influenced by a combination of
situational and individual characteristics. Situational char-
acteristics include expectations of content coverage, lack of
instructor time, departmental norms, student resistance,
class size, and room layout. Instructors’ individual char-
acteristics include instructors’ conceptions about teaching
practices, such as beliefs, values, knowledge, etc. The
authors proposed a model (Fig. 1) to explain how individual
and situational characteristics are related to instructional
practices. According to the model, an alignment of indi-
vidual and situational factors in the alternative direction
most likely results in alternative instructional practices.
Jackson and Wenderoth [25] studied factors that influ-

ence the implementation of evidence-based teaching prac-
tices by interviewing STEM faculty who participated in a
two-year professional development program, Consortium
for the Advancement of Undergraduate STEM Education
(CAUSE). CAUSE had an exploration phase that increased
the awareness of evidence-based teaching practices and an
implementation phase that provided practice and feedback
on change to teaching (p. 145). Similar to Henderson and
Dancy [24], they identified two basic types of factors,
extrinsic and intrinsic, that influence faculty use of evi-
dence-based teaching practices. Extrinsic factors, such as
situational characteristics, are related to the context of the
classroom, such as classroom layout and technology, stu-
dents’ unique needs, fixed curriculum, and variation and

adaptation of strategies. For example, classroom technol-
ogy influenced instructors to shift to active learning
practices. Whereas intrinsic factors, such as individual
characteristics, are related to instructors’ experiences and
motivation—including implementation difficulties, par-
ticipation in professional development, satisfaction with
their current practice, and respect for students’ interests,
concerns, and anxieties. For instance, some instructors had
concerns from their previous implementation that an
evidence-based strategy, such as random calling, may
induce anxiety among students.
In summary, to understand instructors’ use of inclusive

teaching practices, it is important to understand both their
individual beliefs and values related to inclusive teaching as
well as their understanding of the situational affordances
and constraints for the use of inclusive teaching.

D. Instructors’ knowledge, beliefs, and experiences
of inclusive teaching

Despite the many recommendations for the use of
inclusive teaching strategies, there have not yet been many
studies related to instructors’ knowledge of or beliefs about
the use of inclusive teaching strategies in undergraduate
science courses. There is also limited empirical evidence
about whether instructors are implementing inclusive
teaching strategies. There have, though, been some studies
of inclusive teaching in college-level science courses. We
briefly summarize them here.
Addy et al. [10] sought to identify the influential factors

that support and impede the use of inclusive teaching in
U.S. higher education. They surveyed 214 faculty from 44
different academic disciplines, including STEM and non-
STEM. Survey questions focused on instructors’ self-
reported knowledge about inclusive teaching as well as
barriers and affordances to the use of inclusive teaching.
They found that key factors predicting the use of inclusive
teaching are knowledge of inclusive teaching, participation
in educational development, support by the department, and
being a non-STEM discipline. According to the survey
results, STEM instructors reported having heavy content
coverage requirements, large class sizes, and other situational
constraints. They also found that the barriers to inclusive
teaching effortswere either personal or institutional. Personal
barriers included fear, lack of awareness, reluctance to
change, and lack of responsibility. Institutional barriers
included a lack of professional development on the aware-
ness about inclusion, inadequate proper resources and lack of
incentives, and limited opportunities for discussion. Unlike
our study, Addy et al. [10] focused on the general term
inclusive teaching rather than specific inclusive teaching
strategies.
Instead of specific barriers and affordances, Aragón

et al. [15] focused on instructors’ overall ideologies about
diversity (colorblindness vs multiculturalism) to understand
their use of inclusive teaching practices. According to the
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colorblindness ideology, everyone should receive equal
treatment, opportunities, and outcomes regardless of their
differences. On the other hand, themulticulturalism ideology
acknowledges that differences between people exist and that
it can be appropriate to treat people differently based on their
differences. Using surveys with instructors in STEM and
closely related fields, they found that instructors with both
colorblindness and multiculturalism ideologies have the
intention to adopt inclusive teaching practices and the desire
to be fair to traditionally disadvantaged groups of students.
However, the implementation of inclusive teaching highly
depended on their personal ideologies; those with a higher
endorsement of colorblindness ideology implemented fewer
inclusive teaching practices, and those with higher endorse-
ment of multiculturalism ideology implemented more inclu-
sive teaching practices. Similarly, Russo-Tait [26] used
interviews with STEM faculty to conclude that most have
a colorblind ideology and that this is a barrier to their
successful implementation of inclusive teaching practices.
These findings encouraged us to delve deeper into the
knowledge and use of specific inclusive teaching strategies
by instructors.

III. RESEARCH QUESTIONS

We are not aware of any prior study specifically on
introductory physics instructors’ perception and implemen-
tation of inclusive teaching. This study is particularly focused
on understanding what physics instructors think about
specific inclusive teaching strategies. We also wanted to
understand their experiences using inclusive teaching
strategies.

1. To what extent do physics instructors implement
inclusive teaching strategies in introductory physics?

2. What factors do physics instructors identify as sup-
porting or impeding their use of inclusive teaching
strategies?

IV. RESEARCH DESIGN AND METHODS

A. Research design

To answer our research questions, we interviewed physics
instructors about their ideas and experiences with 23 inclu-
sive teaching strategies identified from the literature (see
Table I).We used thematic analysis to analyze the qualitative
data from the interview transcripts. Thematic analysis is a
commonly used method for analyzing, reporting, and iden-
tifying patterns within qualitative data [27–30]. We closely
examined the data to identify common themes that appeared
within the statements made by the instructors.

B. Research methods

1. Participants

We focused our study on instructors of calculus-based
introductory physics courses. This course is a requirement

for many STEM majors and, thus, a student’s experience in
this course can play a significant role in their decision to
stay in a STEM major [31].
We focused the study on college-level physics instructors

in the state of Michigan who were teaching introductory
calculus-based physics in Spring 2022. We chose to limit
the study to a single state since institutional student
demographics can vary by state and may have an influence
on instructors’ knowledge about and use of inclusive
teaching. To identify eligible instructors, we first used
the Internet to develop a list of all two- and four-year
colleges and universities in Michigan. We then used
institutional websites to identify whether a calculus-based
introductory physics course was offered in Spring 2022. If
so, we further used the website to collect the names and
email addresses of the relevant instructor(s).
Considering the time constraints and possible unique

opinions about the reasons that support or impede the use
of inclusive teaching strategies, we aimed for 15 to 20
interviewees [32]. Email invitations for one-hour virtual
interviews were sent to a total of 79 instructors from 32
institutions in early Summer 2022, with up to two follow-
up emails for nonresponders. No reimbursement, compen-
sation, or incentives were offered for participation, and all
instructors who accepted the invitation were interviewed.
Although we did not have any gender-based exclusion
criteria when sending out the invitation, all the instructors
who agreed to participate in this study were male. The final
interview sample consisted of 11 male physics instructors
from 11 different institutions (see Table II). The table
shows that there is diversity in participants in terms of
teaching experiences, diversity of students, and classroom
settings. While the number of participants was somewhat
lower than our target, we did stop getting new results by the
end of the interviews, indicating that saturation likely had
been reached.

2. Data collection procedure

Following approved procedures from the Western
Michigan University Institutional Review Board, each par-
ticipant was interviewed through a one-on-one video call
using the online platform Webex. Each interview was con-
ducted by the first author and was audio and video recorded.
The interview protocol is shown in the Appendix A.
The interview started with general questions about the

description of their classroom setting and the demographics
of their students. Then instructors were asked, “What
opportunities have you had to learn about instructional
strategies for teaching introductory physics? Afterward, we
moved on to questions about their beliefs and use of
inclusive teaching strategies. Instructors were introduced to
the concept of inclusive teaching and asked if they were
familiar with it. The strategies from Table I were presented
over the computer screen and instructors were asked to rate
the extent to which they use each of the 23 inclusive
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teaching strategies. Instructors reported the use of each
strategy according to a scale from 0 to 4; not at all
descriptive of my teaching (0), minimally descriptive of
my teaching (1), somewhat descriptive of my teaching (2),
mostly descriptive of my teaching (3), very descriptive of
my teaching (4).
When the instructor said they used a strategy they were

asked follow-up questions. For example, “how do you use
that?,” “does the whole class do that?,” “do only some
students do that?,” “why do you think this is important?,”
“what might be the benefits of using it more?,” “do you
encounter any difficulties with the higher use of this
strategy?.” When an instructor stated they did not use a
strategy, they were asked follow-up questions. For example,
“why don’t you use this?,” “why don’t you use it more?,” “do
you think it would be helpful for students if you used it
more?,” “have you ever thought about using it more?,” “what
are your concerns about using it?,” and “what would be the

pros and cons of using it more?”Not all follow-up questions
were asked for every strategy. The follow-up questions and
their wording were adjusted to fit each strategy because the
structures of the strategies are not always parallel. For
example, in “learning about racism” (strategy 12), we did
not ask, “Does the whole class do that?” Instead, we asked,
“How do you approach learning about racism?” Each inter-
view ranged from 60 to 120 min with a median of 80 min.
Near the end of the interview, instructors were asked to
describe their overall impression of inclusive teaching.

3. Data analysis

The online meeting platform Webex was used to tran-
scribe the interviews, and then we manually labeled and
organized the transcripts to facilitate analysis. Each inter-
viewee was given a pseudonym, Instructor A, Instructor B,
etc. Excel software was used to organize transcribed text,

TABLE II. Teaching profiles. All the participants were male. Their class size is considered small if it has 35 or fewer students, and
large if it has more than 35 students.

Participants

Participants’ institution
type at the time
of interview

Years
of teaching
experience

Years of
teaching
experience

in introductory
calculus-based
physics course

Participants’ self-reported
description of the

diversity of students
in their introductory
calculus-based physics

courses Class size Class layout

Participant A Doctoral/Professional
University

9 5 90% male, 10% female, 90%
White, non-Hispanic,

Small Fixed seating

Participant B Associate College 7 6 80% male, 20% female, 60%
White, 20% Asian, 20% Latino
and African American,

Information not available

Participant C Associate College 40 40 75% male, 25% female, 25%
Hispanic, 15% Black,

Small Moveable chairs

Participant D Research University 25 20 20% male, 80% female, 20%
African American, and some
Eastern European

Large Fixed seating

Participant E Associate College 26 26 50% male, 50% female, 10%
African American

Small Online

Participant F Baccalaureate College 3 3 70% white, 30% other races Large Fixed seating
Participant G Baccalaureate College 16 6 50% male, 50% female, 5%

African American, 5% Asian,
Mostly white

Small Fixed seating

Participant H Baccalaureate College 16 12 60% females, 40% male, 5%
African Americans, 5% Asian
students, mostly native
Americans

Small Moveable chairs

Participant I Associate College 24 24 Mostly male students Small Fixed seating
Participant J Baccalaureate College 37 27 50% male, 50% female, a lot of

students of color, a few Asian
American, small numbers of
African American, some Native
Americans

Small Moveable chairs

Participant K Research University 20 7 20% male, 80% female, 4%
African American, some
international students

Large Fixed seating

INCLUSIVE TEACHING STRATEGIES ARE NOT … PHYS. REV. PHYS. EDUC. RES. 21, 020102 (2025)

020102-7



codes, and themes. The first phase of the thematic analysis
involved going through each interview and, for each of the
23 instructional strategies, extracting (1) their self-reported
rating of use and (2) the exact text of their responses to
questions of “why is this strategy important or not
important?,” “do you encounter any barriers when you
use it?,” “if you use it, why do you use it?,” “if you do not
use it, why don’t you use it?,” “do you want to use it in
future?,” and “do you want to use it more in future?.”
In the next phase, we quantified the data that consist of

Yes, No, and To what extent regarding the use of the
strategies and the frequency of use on the Likert scale.
Then, using thematic analysis, we extracted the reasons for
use and lack of use from the responses to interviewquestions.
We first grouped each reason in our priori categories as either
an affordance or constraint. Within the affordances, we then
developed emergent categories to capture the latent themes
related to the meaning of each reason.We followed the same
procedure for the constraints. Categories and example inter-
view quotes are shown in the results section.
Instructors were also asked, “How do you use this

strategy in your classroom?” We analyzed their description
to help triangulate their self-reported ratings. This analysis
was to understand to what extent inclusive teaching
strategies are actually being used.

4. Validity and trustworthiness

To develop a strong interview protocol, the interview
was pilot tested on three instructors with a range from low
to high prior experience with inclusive teaching [33]. Their
feedback was used to make revisions to the interview
protocol questions and their terminologies. The goal was
that the protocol would work with participants who were
familiar with inclusive teaching strategies as well as those
who were not.
Another main purpose of the pilot test was to adjust the

time required for the interview. The primary objective of the
interview protocol was to identify instructors’ utilization,
comprehension, and experiences with 23 inclusive teaching
strategies. We wanted to make sure that any physics
instructor could respond to the interview questions and that
the interview could be completed in approximately 1 h.
The first author conducted all the interviews. He then read

the transcripts and watched the recorded videos multiple
times to familiarize himself with the interview responses and
develop codes. He wrote memos for each interviewee’s
response to each strategy. The authors met regularly to
discuss coding, cross-examine the memos, codes, and tran-
scripts, and refine ideas. We discussed disagreements related
to interpretations and coding until an agreementwas reached.
During the analysis, we also sought external feedback. We
made multiple interactive presentations at the Mallinson
Institute for Science Education research group meetings and
received feedback on our ideas and procedures. This research
group consists of faculty andgraduate studentswho aredoing

research in science education. The preliminary findings were
also presented at the American Physical Society’s national
meeting in April 2022 and feedback was used to further
sharpen the findings.

V. RESEARCHER POSITIONALITY

M. R. is an international Ph.D. student at Western
Michigan University (WMU). I identify my race as Asian.
I am male. I am teaching introductory-level classes, and I
work as a physics education researcher. I am37years old, and
I spent the last 5 years of my life in the United States. I grew
up in a culture where human skin color is not an issue in
academia, but where gender is a big issue; both society and
academia are strongly dominated by males. I never knew
about physics education research before coming to the US,
and I never personally strongly dealt with the terms related to
race, gender, self-identity, and so on. However, there were
many times when, as a student, I felt I was not included in the
classroom, I was not being heard, and I was not important in
the class. That is why I got interested in doing research on
inclusive teaching. I believe that now I am more aware of
identity-related issues and sense of belonging in the class-
room in the United States. My mindset positively changed
the most over the weekly meetings with my supervisor and
throughout the analysis process.
C. H. has been a physics professor at WMU for 23 years.

I hold many privileged identities: white, male, straight, well
educated, and middle class. Through my professional and
personal life, I have been exposed to ideas related to
societal biases, racism, sexism, and other ways that certain
types of people are excluded from full participation in many
aspects of education and other areas. I attempt to use
inclusive teaching practices in my own instruction, and I
have been involved in several prior research projects related
to equity, identity, and belonging. I have also engaged in
prior research studies focused on physics instructors’ use of
and beliefs about various teaching strategies.

VI. LIMITATIONS OF THIS STUDY

As with all research, this study has several limitations.
First, thiswas an interview-based study. Parts of the interview
asked instructors to self-report their instructional practices,
which may not accurately reflect their actual instructional
practices. Interviews are a good way to identify instructor
conceptions; however, their actual practice would likely be
better understood through a research design combining
multiple methods, such as interviews, observations, and
artifact analysis [34–36]. Another possible limitation is the
generalizability of the findings. The number of participants
(N ¼ 11) is relatively small. And, participants were all from
the state of Michigan, which has less diversity than many
states. Instructors working at institutions with more diversity,
such as Hispanic serving institutions, might have different
experiences with and conceptions about inclusivity and
inclusive teaching. In addition, all participants are male.
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Although the invitation was sent out to all instructors who
were teaching an introductory calculus-based physics course
inMichigan in Spring 2022, no female instructors responded.
Statistics from the American Physical Society (APS) show
that 19% of college physics faculty were female in 2018 [37].
We also know that female faculty are more likely to use
innovative teaching methods [38]. Thus, having female
participants would have been desirable. Future research
may need to develop additional recruitment methods to
encourage participation by female physics faculty.

VII. RESULTS

A. RQ.1. To what extent do physics instructors
implement inclusive teaching practices

in introductory physics?

1. High use vs low use inclusive teaching strategies

At the beginning of the main part of the interview, for
each of the 23 inclusive teaching strategies, instructors
were asked, “To what extent do you use this strategy?”
Instructors used the Likert scale (Table III) to self-report
their level of use of each strategy. They were then asked to
explain why they chose that level of use.
Based on the instructor’s self-reports, we categorized

each strategy as high, medium, or low use. High use
strategies were those that received an average self-reported
use of 3 or higher. Medium use strategies were those
that received an average rating of at least 2, but less than 3.

Low use strategies were those that received an average
rating of less than 2.
Figure 2 shows the average self-reported use of each

strategy by instructors. There are two claims that we can
make from this figure. First, there is a wide range in the
self-reported levels of use across different strategies. And,
second, there is a reasonable amount of consistency among
these instructors in terms of their level of use of these
strategies. In later sections, we will focus on reasons why
some strategies are used much less than others. However,
first, we will focus on how accurate these instructors’ self-
reported levels of use are likely to be.

2. Disparities between instructors’ self-reports
and the actual use of the strategies

We know from prior research that self-reported levels of
use of instructional strategies might not be accurate [39,40].
During the interview, after instructors rated their use of an
instructional strategy, they were asked follow-up questions,
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Inclusive Teaching Stratgeies 

Average of instructors' self report

FIG. 2. The average instructors’ self-reported use score for each inclusive teaching strategy. Green bars show high use strategies
(average rating of 3 or higher). Yellow bars show medium use strategies (average rating of at least 2 and less than 3). Red bars show low
use strategies (average rating less than 2). Error bars represent the standard error.

TABLE III. The instructors used this Likert scale and self-
reported their use of individual inclusive teaching strategies.

Likert scale

0 Not at all descriptive of my teaching
1 Minimally descriptive of my teaching
2 Somewhat descriptive of my teaching
3 Mostly descriptive of my teaching
4 Very descriptive of my teaching
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for example, “What is your experience in using this
strategy?” or “How successful are you in implementing
this strategy?.” Their responses to these follow-up ques-
tions provided insights into the extent to which each
strategy is actually being used.
During our analysis, we critically examined our partic-

ipants’ responses to these follow-up questions with the goal
of making a judgment of the extent to which we think they

are actually using each strategy as recommended. We based
this judgment on how each strategy is described in the
research articles we cited earlier as well as our experiences
as instructors. Making these judgments involved a signifi-
cant discussion among the researchers. Since we did not
have complete information about how instructors used each
strategy, our default was to give each instructor the highest
rating that we could justify. Table IV provides a few

TABLE IV. Examples of how researchers rated each instructor on the extent of their use of each inclusive teaching strategy.

Strategies
How the strategy should be used

(from research articles) Instructor’s description of use
Researchers’ judgments of

instructor’s use

Strategy 7:
Solicit multiple
responses:
When asking a
question, solicit
verbal responses
from multiple
students without
immediate
judgment

Tanner [12] described:

• To broaden participation
and avoid getting response
from the same students,
“instructors can set the
stage for this strategy by
asserting, ‘I’m going to
pose a question, and I’d like
to see at least three hands
who would share their
ideas. I won’t hear from
anyone until I’ve got those
three volunteers.’” (p. 325).

• If no one is raising a hand or
the same students
continually raise their
hands, random calling can
be a useful strategy for
broadening student
participation. (p. 326).

Responses of Instructor A: For strategy 7, the instructor
indicates that he gets mostly
the same students who
respond. This is in direct
conflict with the goal of
including many student
voices in the class discussion.
Also, for strategy 16, he was
less interested in directly
inviting students to
participate, because he thinks
it does not create productive
discomfort for the students.

To what extent do you use strategy 7, (use
Likert scale, 0 to 4)?

It’s 4

What is your experience in using this
strategy?

For strategy 7, Instructor A
reported 4 on the scale, but
the researchers rated his use
as 2.

I mean, it tends to be, um, the same students.
But yeah, I don’t like to do random
calling. Um, I might try to make eye
contact with everybody and sometimes
that helps. Um, if I make eye contact with
somebody, they might be more likely to
speak up but um, yeah.

Do you think ensuring participation, for
example through random calling is
valuable (this question was asked in
strategy 16)?

You know, it’s not that I don’t want students
to be uncomfortable, but I just haven’t
found that to be a good type of discomfort.
I haven’t found it to be a productive
discomfort.

Strategy 21:
Understand
students’
backgrounds:
Carefully
understand your
students within
their
sociocultural
and institutional
contexts.

Dewsbury and Brame [7]
described:

• “Dialoguing is the process
by which the instructor
humbly gets to know the
students and their unique
backgrounds.” (pp. 18:
fe2, 2)

• “Categorizations of students
into ethnic and other
demographic bins have their
uses and may be a useful
starting point for instructors,
but by themselves can serve
to mask the nuances present
in the students’ unique
stories.” (pp. 18:fe2, 2)

Response of Instructor C The instructor somewhat
contradicts himself in terms
of valuing and using this
strategy. He said he likes if
his students bring examples
from their backgrounds. But,
he also indicates that their
cultural perspectives are
probably more appropriate
for a sociology or geography
class [as opposed to a physics
class]. The instructor also
does not mention any other
ways that he seeks to
understand students’
backgrounds that could be
appropriate in a physics class.

To what extent do you use strategy 21, (use
Likert scale, 0 to 4)?

For strategy 21, Instructor C
reported 4 on the scale, but
the researchers rated his use
as 1.

In a broader sense of unique background, I
would say, give it a 4, because I would like
them to bring examples from their
background into the classroom, but in
terms of pinpointing them and saying,
well, from your cultural perspective you
know, tell us about this and that, that’s
probably more appropriate in maybe a
sociology class or a geography class.
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examples of instructors’ self-reports vs our judgment of
their level of use.
Instructors’ self-reported ratings and our ratings for all

strategies are shown in Fig. 3. The figure shows that
instructors’ self-reported ratings and our ratings rarely

matched, with our ratings almost always being lower.
Also, our average ratings for instructors were higher than
3 for only one strategy, “providing feedback timely,” which
suggests that most of the strategies are not actually being
highly used. This analysis suggests that instructors are not
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Instructors’ self-reported use is higher than researchers’ rating of use  

Instructors’ self-report, green, high use  

Instructors’ self-report, yellow, medium use 

Instructors’ self-report, red, low use   

Researchers’ ratings, black 

FIG. 3. This graph represents the differences between instructors’ self-report and our rating of them for all strategies. Almost every
instructor reported themselves higher for almost every strategy. Error bars represent standard error.

TABLE V. Examples of instructors’ intentions for future use when they are not fully using the strategies.

Wants to use more Does not want to use more Unclear about the future use

Strategy 15: Survey students. Responses of
instructor A:

Strategy 7: Solicit multiple responses.
Responses of instructor B:

Strategy 23: Share your positionality.
Responses of instructor G:

To what extent do you use strategy 15, (use
Likert scale, 0 to 4)?

To what extent do you use strategy 7, (use
Likert scale, 0 to 4)?

To what extent do you use strategy 23,
(use Likert scale, 0 to 4)?

I would say 3. I do it once in the middle of the
semester. And then they have their end of
semester survey that they do anyway

I would say probably a 2 on my scale for
how often I use it.

I probably want to say 0.

Do you want to use it more in future?
Do you want to use it more?

Do you want to use it in future?

I’ll try to do it every week or every 2 weeks.
I think I’m happy where I’m at.

I should look into it. I’m wondering if I
could, so. I have an inclination to limit
the amount of stuff, the number of
pieces of paper, I tried to keep my
syllabus short and so, I, I need to think
hard about what the benefits end up
being if something like this ….

What are the pros of surveying students?
Do you think that it will be valuable if
you use it more?

The benefits are, um, you can really identify
something you’re doing that is not getting
in the way of their learning that maybe
you hadn’t thought of. And when you get
several students saying that, then it’s a
sign that you want to make an adjustment
to help bring them along.

Generally, yes, but once again, it comes
down to if students are actually willing
to participate.
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using the strategies as much as they think. We acknowledge
that the researchers’ ratings are subjective and based on
limited information. However, consistent with prior
research [40–43], these results suggest that instructor
self-reports can over-emphasize their use of specific
instructional strategies.

3. Instructors’ intention for future use of inclusive
teaching strategies

When instructors rated their use of a specific inclusive
teaching strategy below 4 (very descriptive of my teaching)
on the Likert scale they were asked, “Do you want to use
this strategy more frequently in the future?”We categorized
their responses as “wants to use more frequently in the

future” and “does not want to use more frequently in the
future.” Those who want to use a strategy more typically
articulated the importance of the strategy and indicated they
want to learn more about it to improve their use of it. Those
who do not want to use a strategy more rarely gave reasons
beyond simply indicating that they were happy with their
current level of use. There were also, of course, some
responses where instructors were not sure and indicated
hesitation or uncertainty about future use. Their responses
were not clear enough to be categorized as wanting or not
wanting to use it more. Table V provides examples of
quotes from instructors for those three categories.
The following Fig. 4 presents the number of instructors

who fall into each category of intention to use in the future

80% (N=4)

75% (N=3)

20% (N=1)

50% (N=3)

17% (N=1)

33% (N=2)

25% (N=2)

25% (N=2)

44% (N=4)

30% (N=3)

33% (N=3)

25% (N=2)

22% (N=2)

42% (N=3)

20% (N=2)

11% (N=1)

50% (N=1)

100% (N=3)

20% (N=1)

25% (N=1)

60% (N=3)

75% (N=3)

50% (N=3)

80% (N=4)

50% (N=3)

50% (N=3)

86% (N=6)

67% (N=4)

75% (N=6)

75% (N=6)

56% (N=5)

60% (N=6)

67% (N=6)

62% (N=5)

33% (N=3)

29% (N=2)

60% (N=6)

70% (N=7)

33% (N=3)

50% (N=1)

20% (N=1)

25% (N=1)

20% (N=1)

50% (N=3)

33% (N=2)

14% (N=1)

10% (N=1)

13% (N=1)

45% (N=4)

29% (N=2)

20% (N=2)

30% (N=3)

56% (N=5)

1 .  W ai t  t ime

2 .  In t e rac t  wi th  s tud ent s  

3 .  T ime ly feedback  

4 .  Use  names  

5 .  P ra i se  wi th  cau t ion  

6 .  Resp ec t fu l  c l ima te

7 .  So l i c i t  mul t ip l e  r e sp onses

8 .  P re - and  p os t c l a ss  a sse ssment

9 .  P romote  co l l abo ra t ion

10 .  Open -end ed  ques t i on  

1 1 .  Sha r e  o wn d i f f i cu l t i e s  

12  Lea rn  abo ut  r ac i sm and  sex i sm 

13 .  Low s take  a ssessments  

14 .  T hink -pa i r - sha re  

15 .  Survey s tuden t s  

16 .  Ensure  eve ryo ne ' s  p a r t i c ip a t ion  

17 .  Lea rn  about  the  cu l tu r e  o f  h ighe r  …

18 .  Smal l  g roup  ac t iv i t i e s  

19 .  Cul tura l ly  d ive r se  examples

20 .  Sha re  p ronouns  

21 .  Unde r s t and  s tud en t ' s  background  

22 .  Exp la in  your  t each ing  p rac t i ce s

23 .  Sha re  yo ur  p o s i t io na l i ty

N = Number of instructors not fully using

Instructors '  intent ions to  use inclusive teaching st rategies 

more ful ly 

Want to use more Do not want to use more Unclear

FIG. 4. Instructors’ intentions to use specific inclusive teaching strategies more. Each row represents the instructors who rated their use
of that strategy as less than the maximum use (4 on the Likert scale). Each row then shows, of those instructors, whether they indicated
wanting to use that strategy more in the future, not wanting to use that strategy more in the future, or not giving a clear response about
future use. For example, strategy 20 (share pronouns), N ¼ 7 people do not fully use (reported themselves below 4 on the Likert scale),
N ¼ 3 people want to use more in the future (42% of 7 people), N ¼ 2 people do not want to use more in the future (29% of 7 people),
and N ¼ 2 people are not certain about more use in the future (29% of 7 people). See Appendix C for a table with a more detailed
breakdown of the data reported in this figure.
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(see figure caption for details). This figure represents only
those instructors who reported themselves below 4 on the
Likert scale. The responses vary quite a bit across the
different inclusive teaching strategies we asked about.
However, the figure shows the majority of the instructors
who do not already use an inclusive teaching strategy at the
highest level do not want to use the strategy more in the
future. For 14 of the strategies, over half of instructors do
not want to use a strategy more. In contrast, there are only
two strategies where more than half of the instructors
indicate wanting to use it more. Instructors also shared
the reasons behind their full use, different levels of low use,
and nonuse. In the following section, we explore those
reasons.

B. RQ.2. What factors exist that support or impede
the use of inclusive teaching practices?

1. Reasons why instructors use
and do not use these strategies

After instructors rated their level of use of an inclusive
teaching strategy and described their use in more detail,
they were asked follow-up questions about why they use
the strategy to the extent they do. When they indicated that
they used a strategy, follow-up questions included: “Why
do you think this is important?,” “What are the benefits of
using it?,” Do you encounter any difficulties with higher
use of this strategy?,” and “Why don’t you use it more?.”
When instructors indicated that they made minimal or low
use of a strategy, follow-up questions included: “What are
the barriers or concerns about using this strategy?,” “Have
you ever thought about using it more?,” and “Do you want
to use it in future?” From analyzing those responses, we
developed a set of emergent categories for the affordance
and barriers to the use of the strategies. Tables VI and VII
show each emergent category along with a definition and

example interview quote. Table VIII shows the percentage
of instructors who made responses in each category for
each inclusive teaching strategy.

2. The reasons for highly used strategies

The first eight strategies in the list are highly used
according to instructors’ self-reports. The most common
reason instructors gave for their use of these strategies is
that they help students to learn the physics content. Some
instructors also indicated that these strategies help to
create a sense of belonging in the class. Besides benefits,
instructors also experience some challenges in using these
strategies. The challenges they experience are student
resistance, limited time, and lack of knowledge and skills.
For example, 55% of instructors said soliciting multiple
responses (strategy 7) is beneficial because it allows
students to think about the content. In addition, they also
said most of the time students are not willing to participate
and they do not know how to encourage those who
regularly do not volunteer. In another example, 64% of
instructors said providing feedback (strategy 3) is beneficial
because it allows students to rethink and understand the
content better. They also mentioned they struggle to
balance their time, but if they had more time or assistance,
they would provide meaningful feedback more frequently.
It is also noteworthy that the instructors rated creating a
respectful climate (strategy 6) as highly used, yet none of
them mentioned an affordance for it. The interviewees had
little to say about creating a respectful climate except that
they felt they did it. We suspect that this may be because the
interviewees want to think that they are creating a respect-
ful climate even though they may not have given it much
thought or attention. For example, none of the interviewees
described how or why they create a respectful climate, nor
did any of them offer evidence to suggest that they have
been successful.

TABLE VI. Definitions with examples of affordances that support the use of inclusive teaching strategies.

Affordance Definition Example

Learn physics The strategy provides more opportunities for
students to think about, engage with, and
learn the physics content.

Strategy 14 (Use think-pair-share), interviewee A:
Why do you think this is important?
It slows things down and gives them time to think about their
reasoning. Um, gives them time to explain their reasoning to
a classmate, so it’s kind of less threatening to describe it to a
classmate than to me, or to the whole class.

Sense of belonging The strategy helps students feel welcomed
and that they belong in the classroom.

Strategy 17 (learn your student’s culture), interviewee F:
Why do you think this is important?
It would help the students feel more, you know, just the fact that
I am reaching out to learn more about them, hopefully they
would feel a more welcome and more understood which
would help them learn better, I would think that they feel
more of a belonged in that space.
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3. The reasons for medium used strategies

The second set of eight strategies is medium used,
according to instructors’ self-reports. The main affordance
that instructors mentioned is that these strategies help
students to learn physics, which is the same as highly
used strategies. Some instructors also note that these
strategies can promote a sense of belonging. However,
they do not use these strategies more frequently because
they are concerned about student resistance and also feel
that they lack the necessary knowledge and skills to
implement these strategies successfully. For example, for
asking open-ended questions (strategy 10), 36% of
instructors said they did not have sufficient knowledge
to do it successfully in a way that many students
willingly participated. For using low-stakes assessments
(strategy 13), 55% of instructors felt that this could help
students learn physics. Many of these also said they need
guidance to prepare meaningful low-stakes assessments.
In another example, most instructors believe that think-
pair-share (strategy 14) allows students to actively engage

with the material and learn physics. However, many
instructors do not use this more often because they
struggle with the “sharing” part. They note that students
often resist sharing, and the instructors do not know
better ways to invite students to share without provoking
resistance. Learning about racism and sexism (strategy
12) is another medium used strategy where instructors
said they try to learn as much as they can, mostly by
reading literature, attending educational workshops or
seminars, and discussing with colleagues. Almost all of
them articulated that learning is very important because it
helps them to see what is going on in physics in terms of
current issues related to diversity, racism, and sexism
which can help them modify their instruction. However,
in terms of using it, they said mostly they do not do it
intentionally and they cannot do it frequently because it
requires extra time and they are already overwhelmed by
other duties. Many of them also said that it is challenging
for them to find good resources because it is a broad area
and they are not educational specialists.

TABLE VII. Definitions with examples of barriers that impede the use of inclusive teaching strategies.

Barriers Definitions Examples

Student resistance Instructors think the strategy is
important for students, but they
think that some students will be
reluctant to participate or may even
actively resist or complain.

Strategy 10 (Ask open-ended question) Interviewee B:
Do you encounter any difficulties?
Usually, it comes down to the students. A lot of students come in going
like I just want to get the answers and get out of here. I’ll just be
honest, sometimes they’re there because they’re required to be.
They don’t want to participate.

Not for physics
classroom

Instructors believe the strategy is not
appropriate for use in a physics
classroom.

Strategy 21 (Allow students the opportunity to share their
backgrounds), Interviewee F:

Do you want to use these items in the future?
Maybe this is not the most appropriate in the context of a physics
course. I would have to think really hard about how that would
make sense. Like, it is a good thing, but just because it’s good
doesn’t mean it makes sense for a physics class for someone to do a
report on, you know, this aspect of their own culture.

Limited time Instructors said the strategy is
important, but it requires too much
time to implement. Statements often
suggest that they feel that they have
to choose between using the
strategy or covering the course
material.

Strategy 14 (Use think-pair-share), Interviewee B:
To what extent do you use this strategy in your class according to the
Likert scale?

I say that’s more of a 2 on the scale. Part of the problem I’m having
with the Calc physics is the amount of material that needs to get
through …. So, I would like to use it more, but it’s a time constraint
issue.

Lack of knowledge
and skills

Instructors said they think the strategy
is/could be important but do not
enough much about it. They
understand the meaning, and
appreciate the importance but do
not know how to use it properly.

Strategy 19 (Integrate culturally diverse and relevant examples)
Interviewee D:

Do you think this strategy is valuable?
It’s a worthwhile effort to try to integrate culturally diverse examples
in physics. I think, in physics, it’s just a nice challenge. This
question made me think and I could try to do more.

Do you think, we can search for diverse examples personally and bring
those examples in the classroom?

Probably yes. It’s a challenge. I don’t know how to do it, but I think it
might be doable.
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4. The reasons for low used strategies

The third set of seven strategies is low used according to
instructors’ self-reports. The main reasons given for low use
are that instructors do not know much about these strategies
and they do not view these strategies as promoting physics
learning. Some instructors explicitly said that these strategies
are not relevant for physics classrooms, while others said that
they do not know enough about them. For example, 7 out
of 11 instructors said they do not know what a positionality
statement is (strategy 23). Yet, even after the interviewer
described what a positionality statement is, these instructors
did not indicate an interest in using it in the future. In another
example, most instructors did not think that understanding
students’ sociocultural backgrounds (strategy 21) is relevant
in physics classrooms.
As we looked at the low-used strategies, we noticed that

many of these require instructors to acknowledge the role of
identity in physics teaching and learning. Figure 5 shows our
listing of the seven instructional strategies that we judged to

require acknowledging identity issues. Notice that these are
among the lowest used strategies of the 23 that we asked
about. Hence, we hypothesize that these instructors may
be reluctant to use instructional strategies that require
consideration of identity issues. While only a minority of
these male instructors explicitly stated that things such as
students’ cultures or backgrounds are not relevant in a
physics classroom, most chose teaching strategies as if they
believed this. We further note that none of the instructors we
interviewed said anything about identity issues of race or
gender even though it is well known that the field of physics
lacks racial and gender diversity, and they were being
interviewed about inclusive teaching practices. In addition,
when we asked about strategy 21, learning about students’
backgrounds, many instructors said that they did not think
this would be appropriate for a physics classroom. This
suggests that these male instructors may have been con-
sciously or unconsciously avoiding thinking about identity
issueswith respect to their teaching, which is consistentwith

TABLE VIII. The affordance and barriers that support and impede instructors’ use of inclusive teaching strategies. Shades represent
the percentage of instructors in each cell: 0% as standard (not a reason), 9% as italic (niche reason, 1 person), 18%–27% bold (frequent
reason, 2–3 people), and 36%–91% as bold italic (prominent reason, 4 or more people). The percentages were chosen so that nonzero
cells were distributed as evenly as possible between niche, frequent, and prominent reasons.

0% 9% (18–27) % (36–91) %

No Inclusive teaching strategies

Affordance Barriers

Learn
physics

Sense of
belonging

Students’
resistance

Not for
physics

classroom
Limited
time

Lack of
knowledge
and skills

Percentage of instructors

High used 1. Wait time 73 27 9 0 0 0
2. Interact with students 36 36 0 0 0 18
3. Timely feedback 64 9 0 0 45 9

4. Use names 0 45 0 0 0 36
5. Praise with caution 18 27 18 0 9 27
6. Respectful climate 0 0 0 0 0 36

7. Solicit multiple responses 55 27 27 0 9 18
8. Pre- and post-class assessment 73 0 9 0 18 27

Medium used 9. Promote collaboration 45 18 0 0 0 18
10. Open-ended question 64 0 36 9 18 36
11. Share own difficulties 9 36 0 0 0 0

12. Learn about racism and sexism 0 0 0 9 27 36
13. Low stake assessments 55 9 0 9 0 36

14. Think-pair-share 82 18 64 0 18 27
15. Survey students 9 27 0 0 0 0

16. Ensure everyone’s participation 36 0 91 0 0 9

Low used 17. Learn about the culture of higher education 0 27 0 45 9 27
18. Small group activities 27 27 9 0 18 27

19. Culturally diverse examples 0 27 0 27 9 64
20. Share pronouns 0 27 0 0 0 18

21. Understand student’s background 0 9 0 55 9 27
22. Explain your teaching practices 0 18 0 0 0 9

23. Share your positionality 0 9 0 0 0 64
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prior research that found instructors with greater colorblind
ideology adopt fewer inclusive teaching practices [15]. It is
also consistent with research suggesting that conventional
teaching approaches are unintentionally exclusive to stu-
dents whose identity is not traditionally represented in the
classroom [44]. Future research is needed to better under-
stand this issue. This is also an aspect of this study where
female instructorsmay have responded differently thanmale
instructors.

VIII. CONCLUSIONS

A. RQ.1. To what extent do physics instructors
implement inclusive teaching practices

in introductory physics?

1. Instructors do not make use of the full range
of inclusive teaching strategies

During the interview, we asked instructors to self-report
their level of use of 23 inclusive teaching strategies. Based
on their self-reported levels of use, we rated the strategies
as high use (wait time, interacting with students, timely
feedback, using names, praising with caution, respectful
climate, soliciting multiple responses, and pre- and post-
class assessments), medium use (promote collaboration,
open-ended question, share own difficulties, learn about
racism and sexism, low stake assessments, think-pair-share,

survey students, and ensure everyone’s participation), and
low use (learn about the culture of higher education, small
group work, culturally diverse examples, share pronouns,
understand student’s background, explain your teaching
practices, and share your positionality).
Overall, we can conclude that these instructors do not

make use of the full range of inclusive teaching strategies.
They systematically use some types while avoiding other
types. For example, many of the highly used inclusive
teaching strategies are various forms of active learning.
While many of the lower-used strategies require acknowl-
edging student identities.

2. Instructors do not use inclusive teaching strategies
as much as they think they do

After self-reporting their level of use of each strategy, we
then asked the instructors to describe a bit about how they
use each strategy. Based on their responses we were able to
provide our own rating of their level of use of each strategy.
As shown in Fig. 3, in every case except for one, our rating
was lower, sometimes much lower, than their self-reported
rating. This is consistent with prior studies that found
instructors often overestimate their use of research-based
instructional strategies [42,43]. This gives further support
to our conclusion that instructors do not make use of the full
range of inclusive teaching strategies.
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FIG. 5. The purple color or solid-filled bars are the strategies that acknowledge student identities. And most of them are low used by
the instructors according to their self-report.
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3. Instructors are not very interested in using more
inclusive teaching strategies

When instructors rated their use of a strategy below the
highest level of use (that is, below 4 on our Likert scale),
they were asked, “Do you want to use this strategy more
frequently in the future?.” Most instructors were not
interested in doing so. So, while they value the inclusive
teaching strategies that they are using, they are generally
happy with their current level of use. For example, several
instructors said that they are using small group activities
(strategy 18) sometimes, but they do not want to do it more
frequently. For the strategies that they already use but use
less frequently, they do not intend to increase their usage.
Additionally, instructors generally do not plan to adopt
strategies they have never used. For example, most
instructors do not explicitly talk about inclusivity (strategy
22) at all nor do they have any plans to start doing so.
There were some exceptions to this trend of not wanting

to use inclusive teaching strategies more. Many instructors
noted that they want to increase their use of some strategies:
provide timely feedback (strategy 3), use names (strategy
4), and solicit multiple responses (strategy 7).
In summary, our answer to research question 1 is that most

instructors say they valuemany inclusive teaching strategies.
However, they do not fully usemany of these strategies.And,
they are generally happy with their current level of use.

B. RQ.2. What factors exist that support or impede
the use of inclusive teaching practices?

1. Instructors place significant value on instructional
strategies that help students learn physics

Instructors described the benefits of and reasons for
using inclusive teaching strategies. We categorized these
into two major affordances: helping students learn physics
and enhancing students’ sense of belonging.
The key factor that motivates instructors to use any of the

inclusive teaching strategies is that they believe it helps
students learn physics content. Instructors also use inclu-
sive teaching because they believe it might help to enhance
students’ sense of belonging. But this factor plays a smaller
role in their instructional choices.

2. Instructors say that their lack the knowledge
and skill and lack of necessary time inhibit the use

of all types of inclusive teaching strategies

Instructors also described their concerns about and reasons
for not using inclusive teaching strategies. We categorized
these into four major barriers: student resistance, not for the
physics classroom, limited time, and lack of knowledge and
skills. The key barrier that instructors noted that impedes the
use of nearly all strategies is that instructors lack the
necessary knowledge and skill to use the strategies. For
example, many instructors said that they value using cultur-
ally diverse examples (strategy 19), but they are not always

aware of many diverse examples. They said that they need
resources with diverse examples because the textbooks do
not have many. For another example, instructors appreciate
the importance of using names (strategy 4), but they cannot
remember names when they have large classes and are not
aware of better ways to remember large numbers of names.
Writing a positionality statement (strategy 23) is another
example, where most instructors indicated they were unfa-
miliar with the concept and expressed doubts about its
importance as a teaching strategy.
Time is another challenge for instructors. They consider

implementation of some of the strategies as requiring
additional work and they do not think that they have
sufficient time for this. For example, they want to provide
feedback timely (strategy 3) before starting a new topic and
they want to provide more extensive feedback with longer
explanations, but they do not have enough time to do so. In
addition, some instructors said that finding enough time is
the main barrier for them to learn about racism and sexism
in higher education (strategy 12). In addition to their
personal workload, some instructors also talked about
limited class time. They noted that their course includes
an overwhelming amount of content, and their priority is to
cover this content. For example, they said they wish to ask
open-ended questions (strategy 10) and solicit multiple
responses (strategy 7) more frequently, but doing so limits
the content that they can cover in a class session, and they
do not think that they can do that. Addy et al. [10] also
found similar challenges; they identified a lack of knowl-
edge and skills as a key individual barrier, while limited
time was noted as a key situational barrier restricting
instructors’ use of inclusive teaching.
Not having sufficient time, skills, or knowledge are very

common barriers that instructors provide for not incorporat-
ing many types of teaching strategies [10,25,45]. Henderson
and Dancy [24] classified instructors’ lack of time as a
situational barrier. And they classified the lack of skills and
knowledge as individual barriers. While instructors may
indicate that they value these strategies, their lack of will-
ingness to spend time looking for resources or developing
the necessary knowledge suggests that implementing these
strategies is not a particularly high priority for them. This
explanation that implementing inclusive teaching practices is
not a high priority is also consistent with Fig. 4 which shows
that many instructors are not interested in using most
strategies more than their current low use. This is consistent
with the results of Petersen et al. [46] who argued that
traditional instructors inherit a mindset of conscientious
instruction that prioritizes explicitly covering all of the
course material and that this mindset often prevents consid-
eration of alternative forms of instruction.

3. Instructors worry about students’ active participation

Many instructors also expressed concern that implement-
ing certain inclusive teaching strategies might result in
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pushback or resistance from students. For example, they
indicated that students often do not fully participate when
instructors try using strategies such as soliciting multiple
responses (strategy 7), asking open-ended questions (strat-
egy 10), using think-pair-share (strategy 14), and ensuring
participation (strategy 16). In some cases, instructors
observed that students feel anxious and panic when asked
to respond in front of the whole class. These fears and
hesitations lead instructors to use some of the strategies
infrequently or not at all. Student resistance is one of the
situational barriers that instructors experience to the use of
innovative teaching practices [24,25,47]. However, there are
many ways to use evidence-based teaching strategies suc-
cessfully without putting students on the spot or without
hurting their feelings [25,48]. Some researchers suggest that
classroom participation and discussion should not only be an
expectation but also a requirement [47,49]. Thus, the core of
this barrier is also related to instructors’ lack of knowledge
and skills about the strategies. McKee [47] concluded that to
encourage student participation, instructors need to create a
welcoming classroom environment where students feel safe
to express their opinions and share their life experiences.

4. For the lower used inclusive teaching strategies,
instructors noted concerns about strategies not being
appropriate for a physics classroom and that strategies

might make students uncomfortable

Instructors also mentioned other barriers that are mostly
found among low used strategies. They said some of the
strategies are not relevant to physics classrooms. For exam-
ple, learning about higher education culture (strategy 17),
integrating culturally diverse examples (strategy 19), and
understanding students’ backgrounds (strategy 21) were
described as not relevant. Some instructors think these
are not needed in physics classrooms and are more relevant
to courses like sociology. Consistent with prior research
that found instructors with colorblind mindsets tended to
use less inclusive teaching strategies [15]. Many of these
strategies that instructors in our study did not use widely
require acknowledging student identities. Emerging
research also suggests that the use of inclusive teaching
strategiesmay be related to instructor empathy [50–52]. An
empathetic instructor communicates effectively outside of
the classroom and demonstrates a genuine desire to get to
know their students’ backgrounds better [44]. Building
positive interactions and empathy with students requires
that instructors understand students’ prior experiences and
perspectives [44,53].
Instructors also expressed concern that the activities related

to these inclusive teaching strategiesmight put students on the
spot and, thus, not create a comfortable environment in the
classroom. For example, some instructors thought that under-
standing students’ backgrounds (strategy 21)would represent
an intrusion into students’ personal lives which negatively
highlights differences between students. Even though

research shows that these concerns are not valid [44,53],
these beliefs impede instructors’ instructional choices and
play a role in the low use of these strategies. Thus, similar to
concerns about student resistance, the core of this barrier is
related to instructors’ lack of knowledge and skills about the
strategies.
In summary, our answer to research question 2 is that,

while instructors appear to value promoting the sense of
belonging of all students, they often lack the knowledge
and skill needed to do so effectively. They also often
perceived the need to explicitly cover large amounts of
course content as in conflict with many inclusive teaching
strategies. This belief is not consistent with research results
suggesting that most students actually learn more physics
when inclusive teaching strategies are used.

IX. SUMMARY AND RECOMMENDATIONS

A. Summary

In this paper, we used interviews with 11 physics
instructors who teach introductory calculus-based physics
to understand their knowledge about and use of 23
inclusive teaching practices. We make four major claims
based on these interviews.

1. Instructors do not make use of the full range of
inclusive teaching strategies. They systematically
use some types of inclusive teaching strategies while
avoiding other types. Their description of the use of
these strategies suggests that they think they make
more use of the strategies than they actually do.
Instructors are generally happy with their current use
of inclusive teaching strategies and are not particu-
larly interested in using them more.

2. Instructors value and use inclusive teaching strate-
gies that they think help students learn physics.
Basically, instructors gave only two reasons for using
inclusive teaching strategies: helping to learn physics
and promoting a sense of belonging. Instructors
prioritize inclusive teaching strategies that they think
help students learn the physics content. While many
instructors also value promoting students’ sense of
belonging, this value is less important and less
prominent than helping students learn physics.

3. Instructors do not use or do not fully use many
strategies due to not fully understanding the strat-
egy. The biggest barrier that instructors noted is their
lack of knowledge and skill about how to use
specific strategies. We also noted in our analysis
that instructors often had an incomplete understand-
ing of inclusive teaching strategies that resulted in
use that is not likely to be optimized.

4. Instructors do not use strategies that require
acknowledging student identities. Some instructors
explicitly noted that they did not use some of the
instructional strategies because the strategies were
not appropriate for a physics classroom. These
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strategies were the ones that required acknowledging
the role of identity in physics teaching and learning.
Other instructors simply did not use these strategies
and did not provide explicit reasons.

B. Recommendations

In order to promote the increased use of a wider range
of inclusive teaching strategies, we make the following
recommendations.
Build on instructors’ existing, but weak, value of promot-

ing students’ sense of belonging. The importance of this
value can likely be strengthened by helping instructors
understand that students who feel a sense of belonging also
learn physics content better. Instructors do talk about and
value promoting students’ sense of belonging, but not as
strongly as they value students learning physics content.
However, research shows that a sense of belonging is highly
correlated with students’ learning outcomes [54–56], includ-
ing physics content [21,57,58]. Helping instructors see this
connection could help to strengthen their support for a
broader set of inclusive teaching strategies. For example,
Hirst et al. [59] found that a faculty learning community
involving readings and discussions around the sense of
belonging was able to increase science instructors’ use of
inclusive teaching strategies.
Help instructors understand that identity is relevant in

physics and feel comfortable talking about it. The male
instructors we interviewed tended to reject strategies that
explicitly acknowledge the role of identity in the teaching and
learning of physics. This is similar to research findings that
suggest science faculty believe science is a meritocracy
[26,60]. In addition, science faculty who do express interest
in promoting equity are often treatedwith skepticism by their
colleagues for introducing “politics” into the domain of pure
science [60]. Following recommendations from the Guide to
Effective Practices for Physics Programs (EP3), the first step
for physics departments to become more equitable is that
departments and people within the departments need to
educate themselves about equity, diversity, and inclusion
[61]. For example, by reading about the culture of physics
to understand that physics is not currently a meritocracy
[62–65]. Physics instructors can also be encouraged to
examine their course outcome data by race, gender, etc [66].
Continue to provide professional development to help

instructors develop the necessary knowledge and skills to use
the full range of inclusive teaching strategies. Instructors are
not using inclusive teaching strategies enough and they are
not using them in the recommended ways. They are using
some inclusive teaching strategies to a limited extent but
without fully understanding many of the details. These
instructors have a lack of understanding and a lack of
resources that impede more robust implementation.
Additional support could help address this barrier. There
are many research-based recommendations for how to
provide such support through professional development
programs [67]. For example, one type of support could be

clear explanations of why and how the strategy works by
providing useful resources [10,68]. Another type of support
could be mentoring to provide instructors with feedback on
their implementation [69,70]. Co-teaching has also been
shown to change the beliefs and practices of college science
instructors [71,72].
While we have presented some conclusions and recom-

mendations in this paper that we think are sufficiently
grounded in our data as well as the results of other studies,
we acknowledge that this is a relatively small and prelimi-
nary study with a monolithic participant population. Our
overarching recommendation is that significantly more
research is needed in order to understand how to best
promote the widespread use of inclusive teaching in a way
that will address the equity challenges faced by physics and
other STEM fields.
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APPENDIX A: INTERVIEW PROTOCOL

1. Introduction

Thank you for taking part in this interview with me.
For my research, I am interviewing instructors from dif-
ferent institutions who teach introductory-level calculus-
based physics courses. I am interested to investigate your
views and experiences about teaching practices. I am also
interested to know what situational factors you experience
in your classroom that support or disrupt your teaching.
I will start with some general questions about your class-
room and then we will talk about teaching practices.

2. General questions (Follow-up questions are in italics)

1. How long have you been teaching in general and
how often do you teach this course?

2. Please tell me about a typical day in your introduc-
tory physics course. For example, what do you do?
What do you expect the students to do?
a. What types of students take your class? (How

many students, what majors, what genders, what
races, what ages, backgrounds, etc.).

b. Please describe your classroom setting.
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3. How has your instruction changed over time?
a. What led to these changes?

4. What opportunities have you had to learn about
instructional strategies for teaching introductory
physics?
a. May be new faculty workshops, conferences,

talking to colleagues, and/or teaching and
learning center on campus, etc?

5. Have you heard the term “inclusive teaching” before?
a. What does it mean to you? how did you get to

know about this?
b. What do you do in your introductory physics

course that might fall under that category of
inclusive teaching?

3. The main part of the interview
(Follow-up questions are in italics)

1. Recently “Inclusive Teaching” has received a lot
of attention in many education circles. Inclusive
teaching is a pedagogical approach that supports all
students regardless of their identity, level of under-
standing, and any form of diversity.
a. (If they didn’t answer before…) What do you

do in your introductory physics course that
might fall under that category of inclusive
teaching?

2. Now I will share my screen for a table that includes a
bunch of strategies that promote inclusive teaching.
I will be asking you some questions regarding the
usage of those strategies.
Sharing PowerPoint on the screen of the list of
inclusive teaching strategies (Table I) and Likert
scale (Table III).

3. It is not expected that you use all of those items.
Please go down the list and use the Likert scale to tell
me if you use each of these practices.

If he/she uses the items (Not every question will be asked
for each strategy. Adjust the following questions to fit each
strategy. Adjust the words of the questions to fit the
sentence of each strategy and to maintain the flow between
switching questions):
a. How do you do/use that? Does the whole class do

that? Or do only some students do that? How
frequently you do/use that?

b. Why do you think this is important? Or what might be
the benefits of using/doing it more?

c. Do you encounter any difficulties with the higher use
of this item?

If he/she does not use any item (Not every question will
be asked for each strategy. Adjust the following questions
to fit each strategy. Adjust the words of the questions to
fit the sentence of each strategy and to maintain the flow
between switching questions):
d. Why don’t you use/do this? Or why don’t you use/do

it more?
e. Do you think it would be helpful for students if

you use/do it more? Or have you ever thought
about using/doing it more or do you initiate it
sometimes?

f. What are the barriers or concerns about using/doing
this item? Or what would be the pros and cons if you
use/do it more?

If he/she chooses below 4 on the Likert Scale (Adjust the
following question to fit each strategy. Adjust the words
of the question to fit the sentence of each strategy and to
maintain the flow of their language):
g. Do you want to use/do it more frequently in the

future?

4. Reflection on inclusive teaching
(Follow-up questions are in italics)

1. What is your overall thinking about inclusive teach-
ing now?
a. Were you already familiar with some of these stra-

tegies? If yes, howdid you get to knowabout these?
2. Are you interested in using more of these inclusive

teaching practices inyour instruction?Whyorwhynot?
a. If yes, do you envision any difficulties using them?
b. How would you overcome these difficulties?

3. Do you think that your institution or department
would be happy if you used more inclusive teaching
practices?
a. To what extent do your colleagues use inclusive

teaching practices?
4. Do you have any other thoughts about inclusive

teaching that you think might be relevant, but that I
haven’t thought to ask about?

Thank you so much for your time. It was my pleasure to
talk to you. I appreciate your kind responses as a con-
tribution to science education research.
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APPENDIX B: THE REASON WHY INSTRUCTORS VALUE
OR DEVALUE INCLUSIVE TEACHING STRATEGIES?

Affordance Barriers

Learn physics Sense of belonging
Students’
resistance

Not for physics
classroom Limited time

Lack of
knowledge
and skills

No Strategies Bolded letters are the instructors who reported or indicated these affordances and barriers

High used

1. Wait time A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

2. Interact with
students

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

3. Timely
feedback

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

4. Use names A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

5. Praise with
caution

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

6. Respectful
climate

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

7. Solicit multiple
responses

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

8. Pre- and post-
class assessment

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

Medium used

9. Promote
collaboration

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

10. Open-ended
question

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

11. Share own
difficulties

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

12 Learn about
racism and sexism

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

13. Low stake
assessments

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

14. Think-pair-
share

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

15. Survey
students

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

16. Ensure
everyone’s
participation

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

Low used

17. Learn about
the culture of

higher education

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

18. Small group
activities

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

19. Culturally
diverse examples

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

20. Share
pronouns

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

21. Understand
student’s

background

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

22. Explain your
teaching practices

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

23. Share your
positionality

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K

A, B, C, D, E, F,
G, H, I, J, K
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APPENDIX C: INSTRUCTORS’ INTENTIONS TO USE INCLUSIVE TEACHING
STRATEGIES MORE FULLY

Strategies

Number of
instructors who
self-reported

below 4 on the
Likert scale

(0 = not at all
descriptive of my
teaching, 4 = very
descriptive of my

teaching)

Number of instructors
who selected each

value below 4 on the
Likert scale and want

to use the strategy more.

Number of
instructors who

selected each value
below 4 on the

Likert scale and do
not want to use the

strategy more.

Number of
instructors who

selected each value
below 4 on the

Likert scale and are
not certain about
their future use of

the strategy.

Likert scale Likert scale Likert scale

0 1 2 3 0 1 2 3 0 1 2 3

1. Wait time 2 1 1
2. Interact with students 3 3
3. Timely feedback 5 4 1
4. Use names 4 1 1 1 1
5. Praise with caution 5 1 1 2 1
6. Respectful climate 4 3 1
7. Solicit multiple
responses

6 1 2 1 2

8. Pre- and post-class
assessment

5 1 2 1 1

9. Promote collaboration 6 1 1 1 3
10. Open-ended question 6 1 1 2 2
11. Share own difficulties 7 1 2 3 1
12. Learn about racism
and sexism

6 2 2 2

13. Low stake
assessments

8 1 1 4 2

14. Think-pair-share 8 1 1 1 2 1 2
15. Survey students 9 1 1 2 1 1 3
16. Ensure everyone’s
participation

10 3 3 1 1 1 1

17. Learn about the
culture of higher
education

9 1 2 3 3

18. Small group activities 8 1 1 2 1 1 1 1
19. Culturally diverse
examples

9 2 3 1 1 1 1

20. Share pronouns 7 2 1 2 1 1
21. Understand student’s
background

10 1 1 3 2 1 1 1

22. Explain your
teaching practices

10 5 2 1 1 1

23. Share your
positionality

9 1 3 4 1
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