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ABSTRACT

Increasing College STEM Instructors’ Equity-Oriented Teaching Competencies and Students’
Success

by
Andrew Estrada Phuong
Doctor of Philosophy in Education
University of California, Berkeley
Professor Bruce Fuller and Associate Professor Michelle Hoda Wilkerson, Co-chairs

My dissertation research explores the factors that drive college STEM instructors’ adoption of
equitable teaching practices, such as Adaptive Equity-Oriented Pedagogy (AEP). AEP is a
framework for adjusting teaching to address equity barriers to learning based on student data
collected through formative assessment, observations, and surveys (Phuong et al., 2017a).
Through randomized controlled trials, | had previously found that compared to an active learning
control course, instructors applying AEP improved average student achievement by over a letter
grade and narrowed achievement gaps for all students (Phuong & Nguyen, 2019; Phuong et al.,
2022).

In my dissertation research, 129 student-instructors (henceforth “instructors”) were randomly
assigned to treatment and control pedagogy courses. While the control course taught instructors
about AEP, the treatment course modeled AEP explicitly by using weekly instructor reflection
data to continuously adjust course discussion and activities. Using multilevel regression
modeling, | found that the treatment, on average, significantly improved instructors’ AEP
competencies over time compared to the control (2.63 standard deviations, p<0.001), when
controlling for instructors’ gender, URM status, years of teaching experience, years of tutoring
experience, and number of students. Compared to the control condition, more instructors in the
treatment condition used multiple data sources to adjust teaching and address equity barriers to
advance student learning. This research demonstrates that modeling AEP principles explicitly
(e.g., reviewing and addressing instructors’ beliefs and lenses based on written reflections) in
educational development programs can improve instructors’ equitable teaching competencies.

Through the novel application of mixed-methods research and validated AEP measures, this
study also offers a comparative analysis of a subset of instructors who exhibited low- versus
high-growth on AEP competency. My research identifies the rationales instructors provided in
their written statements for enacting particular teaching practices. These rationales were analyzed
for evidence of a variety of factors driving instructors’ learning, such as their use of student data,
conceptions of equity, emotions, and sharing the responsibility for learning. Compared to low-
growth instructors, | found that high-growth instructors more frequently shared the responsibility
for learning with their students, and used multiple data sources (e.g., formative assessment,



observations, surveys) to understand equity barriers (e.g., imposter phenomenon, stereotype
threat) and to adopt teaching practices that address these barriers.

My dissertation validates an Adaptive Equity-Oriented Pedagogical Competency (AEPC)
assessment, a measure of college instructors’ effectiveness with inclusive teaching, that was used
to track instructor growth in equitable teaching competencies in my study. The AEPC assessment
includes reflection questions that ask instructors to provide evidence of demonstrating AEP
competencies, such as clarifying learning outcomes; aligning formative assessments and
activities with outcomes; understanding student equity barriers; and continuously adapting
teaching to address these barriers. More specifically, the AEPC assessment applies a rubric to
score self-reported data on instructors’ teaching philosophies, learning outcomes, written
reflections on teaching and assessment practices, and instructor-provided evidence of inclusive
pedagogies and student learning (e.g., student gain score visualizations, peer/student feedback on
teaching). The AEPC assessment is thus built on a portfolio framework commonly used to
evaluate college teaching (Seldin et al., 2010) but extended to incorporate well-defined criteria to
measure equitable practices.

Based on partial credit Rasch modeling (Masters, 2010), the AEPC assessment has high
reliability (0.94), has strong validity based on Wilson’s (2005) strands of validity framework,
shows no gender assessment bias, has high inter-rater reliability, and correlates with researchers’
independent review of instructors’ teaching methods and pedagogical materials (Phuong et al.,
2022). My research demonstrates that instructors can use the AEPC assessment to demonstrate
competency and progress in applying equitable teaching practices. This assessment approach
enables instructors to document evidence of inclusive teaching practices, which provides insight
on how they might plan, teach, reflect, and alter their pedagogical practice to address students’
equity barriers. In addition, the AEPC assessment does not exhibit the known gender and racial
bias found in course evaluations (Boring et al., 2016; MacNell et al., 2015; Phuong et al., 2022;
Stark & Freishtat, 2014). My work contributes to conversations on how studies of college
instructor professional development programs focused on equity can leverage randomized
controlled trials, partial credit Rasch modeling, and multilevel modeling to reduce bias, mitigate
the impact of confounding variables, create comparable groups, and support causal inference.
This study provides recommendations for creating adaptive professional development programs
that can advance equity in student outcomes.

Keywords: Higher Education STEM Pedagogy, Equitable Teaching Competencies, Instructor
Professional Development, Adaptive Equity-Oriented Pedagogy, Equitable Teaching,
Assessment of Equitable Teaching, Reducing Assessment Bias
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CHAPTER 1: Introduction

1.1 Statement of the Problem and Research Questions

Research shows that 90% of students leaving STEM have cited poor teaching as a
primary concern (Seymour & Hewitt, 1997). Reasons enumerated by students include a lack of
support, limited real-world applications, and a lack of alignment between instruction and
assessment. High attrition rates in STEM continue to persist, especially for underrepresented
minority (URM) students (Sax et al., 2018).

Engaging STEM faculty and instructors® in professional development presents challenges
(Wieman, 2017). In R-1 universities, many STEM faculty and instructors do not find
professional development engaging, relevant, worthwhile, or rewarding (Wieman, 2017).
Additionally, in R-1 universities, teaching is often not rewarded as much as research
(Fairweather, 2008). Therefore, many faculty and instructors often teach the way they have been
taught in the past (Davis, 2009), which can be inequitable. Nevertheless, Condon et al. (2016)
have found that instructor professional development can directly impact instructors’ pedagogy
and their students’ learning. Improving STEM students’ learning is critical, because students’
academic achievement is often associated with their subsequent achievement, retention, and
pursuit of professional goals (Cole & Espinoza, 2008; Sax et al., 2018).

Unlike K-12 teachers, many college faculty have limited to no training on how to teach
because teaching certification is often not required for higher education instructors (Davis,
2009). Consequently, there is less training on how to more equitably teach diverse groups of
students who hold intersectional identities (e.g., race, ethnicity, gender, disability). The training
that college instructors might receive is often through educational development programs, which
refers to pedagogical training for college instructors (e.g., faculty, graduate students). These
trainings are offered through pedagogy workshops, pedagogy courses for graduate student
instructors, and teaching certificates. I will refer to these trainings collectively as “educational
development” which includes both faculty and graduate student professional development on
pedagogy.

To create a more equitable learning environment for diverse groups of students, | have
co-designed and studied equitable teaching practices that improve success for all students. With
collaborators at Berkeley and Stanford, | have co-developed the Adaptive Equity-Oriented
Pedagogy (AEP) framework. AEP is a framework for adapting teaching to address equity
barriers to learning based on student data (e.g., formative assessment, observations, surveys)
(Phuong et al., 2017). For example, AEP entails using such data to adapt instructional practices
(e.g., productive struggle, modeling key skills, deliberate practice, providing feedback) (Phuong
et al., 2017). Prior studies show that STEM instructors applying AEP have improved student
achievement by over a letter grade, on average, when compared to active learning control
conditions (Phuong & Nguyen, 2019). | provide access to a tip sheet on AEP for instructors in
Appendix A.

! In this dissertation, I refer to faculty members as a “faculty”. I use the term “instructor” for
graduate and undergraduate students who serve in an instructional capacity under faculty
direction and are enrolled in the pedagogy courses. The term “facilitators” refers to those who
teach the pedagogy courses.



My dissertation research focuses on studying what factors drive college STEM
instructors’ adoption of equitable teaching practices, such as AEP. I explore the impact of these
teaching practices on student success. For my study, STEM instructors participated in AEP
pedagogy courses where they completed a teaching portfolio that included written reflections,
evidence of student learning, and peer/student feedback on their teaching. Instructors were
randomly assigned to participate in either a treatment pedagogy course that adapted weekly to
instructors’ learning needs, or a control course that was less adaptive and responsive to their
learning needs. The treatment adapted the pedagogy course curriculum based on instructors’
weekly written teaching reflections. By contrast, the control did not. Thus, the treatment focuses
on explicitly modeling AEP on the instructors so that they can apply AEP practices with their
students.

In particular, | am interested in examining how treatment and control pedagogy courses
impact instructors’ growth in AEP competency from pre- to mid-semester and pre- to post-
semester. I control for instructors’ gender and URM identities because instructors with non-male
and URM identities may have a more positive disposition towards learning AEP, since STEM is
often a toxic environment for women and students of color (Sax et al., 2018). | control for years
of teaching experience and tutoring experience because teaching experience has been shown to
impact teaching effectiveness and student success (Podolsky et al., 2019). I also control for the
number of students of each instructor, since adapting based on student learning data may be more
feasible for smaller classes. Based on these interests, | explore the following research questions:

1. Quantitative research question 1: Is there a greater increase in mean AEP competency
scores across time in the treatment pedagogy course than in the control pedagogy course,
controlling for instructors’ gender, URM status, years of teaching experience, years of
tutoring experience, and number of students?

2. Qualitative research question 2: What mechanisms for instructional change
characterize differences between low- and high-AEP growth instructors in the treatment?

My inquiry is inspired in part by my own experiences as a low-income historically
underrepresented student who comes from a Latinx and Vietnamese immigrant household whose
first language is not English. | have experienced how the K-16 pipeline can feel like a maze
without a map, especially with access to limited resources. | am committed to restructuring this
maze into a highway towards greater access, equity, and inclusion.

1.2 Summary of Findings

Research question 1 findings. Using multilevel regression modeling, | found that the
treatment condition, on average, significantly improved instructors” AEP competencies over time
compared to the control condition (2.63 standard deviations, p<0.001), when controlling for
instructors’ gender, URM status, years of teaching experience, years of tutoring experience, and
number of students. Compared to the control condition, more instructors in the treatment
condition used multiple data sources to adjust teaching and address equity barriers to advance
student learning. These findings suggest that educational developers can model principles from
AEP (e.g., reviewing and addressing instructors’ beliefs and lenses based on written reflections)
to improve instructors’ equitable teaching competencies in professional development programs.



Research question 2 findings. Qualitative analyses of treatment instructors’ teaching
reflections revealed differences between low- and high-growth instructors that illuminate
mechanisms for adopting adaptive, equity-oriented teaching practices. | found that, compared to
low-growth instructors, high-growth instructors more frequently shared the responsibility for
learning with their students, and used multiple data sources (e.g., formative assessment,
observations, surveys) to understand equity barriers (e.g., imposter phenomenon, stereotype
threat) and to adopt teaching practices that address these barriers and improve students’ success.

Compared to low-growth instructors, the high-growth instructors more frequently aligned
their academic and equity goals for student learning (e.g., promoting students’ sense of
belonging as they developed academic skills). Similarly, high-growth instructors more often
defined equity as adapting to students’ needs than low-growth instructors. A few low-growth
instructors defined equity as giving everyone the same thing, although they did not invoke that
definition consistently when describing pedagogical practices. Furthermore, compared to low-
growth instructors, high-growth instructors more frequently mentioned how equity barriers
fostered negative emotions and affect (e.g., feeling excluded as a student), which motivated them
to adapt their teaching and promote a more inclusive and welcoming environment.

1.3 Contribution: How this research advances the current state of knowledge in the field

This study contributes insights on how to support instructors with learning and adopting
equitable practices, thereby addressing a long-standing barrier to pedagogical reform in STEM.
The treatment focuses on explicitly modeling equitable teaching practices, such as AEP, on the
instructors so that they can apply these practices with their students. The results obtained from
analyses of the treatment and control conditions reveal successful strategies for supporting
instructors in using multiple forms of data effectively— rather than relying on their assumptions—
to improve student success. The adaptive pedagogy course model, which leverages AEP, can be
beneficial for the implementation of effective educational development programs and the
advancement of equity in student outcomes.

The original contribution of my work includes leveraging learning sciences theories to
build and validate equity-oriented competencies that foster more inclusive classrooms. These
competencies are grounded in learning theory from higher education and have been shown to
significantly improve student success (Phuong et al., 2017; Phuong & Nguyen, 2019; Phuong et
al., 2022). Through deeper qualitative analysis of instructors’ reflections, I have also identified
mechanisms for instructional change to explain differences between low- and high-growth
instructors of AEP competency.



CHAPTER 2: Literature Review

The field of higher education has found that educational development programs can
increase instructors’ adoption of active learning practices, which have been shown to improve
students’ success. However, less research has been conducted on how educational development
programs can support instructors’ use of equitable pedagogies. In addition, there is limited
research on how such programs address and support the mechanisms that motivate instructors'
learning of equitable teaching practices. To build on this literature, | explore theories of
pedagogical change to enrich our understanding of how instructors learn and adopt equitable
teaching practices. These theories of pedagogical change provide insight on the mechanisms that
can help explain instructors’ barriers and opportunities for learning, which can be addressed
through educational development interventions. These theories inform the design,
implementation, and analysis of the educational development interventions for my dissertation.

Broadly, the field of “educational development” in higher education includes faculty
development and graduate student development around teaching, learning, and mentoring (POD
Network, 2016). This field began to emerge in the 1970s (North & Scholl, 1979) with
professional development that focused on developing competencies in teaching. Boyer’s (1990)
Scholarship Reconsidered: Priorities of the Professoriate amplified the need for educational
(faculty and graduate student) development initiatives that were already gaining momentum at
colleges and universities. Boyer (1990) reimagines teaching as a site of scholarship that exists
parallel to the scholarship of discovery (e.g., original research). Boyer (1990) acknowledges that
faculty and graduate students are often not trained in teaching and are often not taking a
scholarly, or research-based, approach to teaching. Therefore, Boyer (1990) recommends the use
of research-based teaching practices in higher education.

The academic subcommunity known as the Scholarship of Teaching and Learning
(SOTL) emerged from Boyer’s (1990) identification of teaching as a site of scholarship. SOTL
asks instructors to conduct classroom research and improve their pedagogy. As interest in this
form of pedagogical scholarship grew, some forms of educational development focused on
pedagogy across disciplines, while others became more discipline-based. An example of the
former can be found in the integration of SOTL principles by scholars and practitioners of
Faculty Learning Communities (FLCs). FLCs bring together different disciplines so that faculty
and instructors can learn from each other (Cox, 2004).

An example of the latter can be found in Discipline-Based Education Research (DBER),
which has been particularly common in Science, Technology, Engineering, and Mathematics
(STEM) disciplines. The DBER community examines how student outcomes are impacted by
particular instructional approaches such as active learning, think-pair-share or clickers in STEM
education (Deslauriers et al., 2011; Freeman et al., 2014; Mazur, 2009). DBER research has
influenced educational development programs to incorporate more active learning strategies and
evidence-based teaching (Wieman, 2017).

A subset of DBER researchers have also looked more specifically at educational
development programs themselves as a focus of research, and how such programs impact the
adoption of active learning practices in STEM. Literature in this field has found that sustained
educational development programs (focused on evidence-based active learning practices) can
improve instructors’ active learning practices and student outcomes (Brown & Kurzweil, 2014;
Condon et al., 2016; Derting et al., 2016; Wheeler & Bach, 2021). Theobald et al. (2020) found

4



that, on average, active learning in STEM courses narrowed achievement gaps in passing grades
and exam scores for all students, but was particularly beneficial for underrepresented students.

Less research on educational development programs, however, has focused specifically
on equitable teaching. By equitable, I refer to pedagogies that address students’ learning needs
(e.g., interests, areas of growth, strengths) so that they have greater opportunities and outcomes
for academic achievement and psychosocial development (Phuong et al., 2017). Therefore, in the
remainder of my review of empirical work in educational development, | restrict my attention to
literature that explores whether and how sustained educational development programs focused
on equity can impact instructors’ equitable beliefs and practices.

| begin with a brief review of literature from the educational development field focused
on defining the practice and assessment of equitable teaching. | then focus more specifically on
empirical studies that explore multi-session educational development programs geared toward
equitable STEM instruction that include pre- and post-assessments of teacher belief or practices.
Motivated by my research questions, | then examine what these studies can tell us about whether
and under what circumstances such programs (a) shift instructors’ beliefs and practices related
to equitable teaching, (b) impact student outcomes, and (c) how programs conceptualize and
attempt to motivate instructors’ learning or pedagogical change. T0 better understand the
processes by which educational development drives instructor learning, | then review more
general theories of pedagogical change and adoption that are focused on data-based and
equitable pedagogy from the fields of educational development and the learning sciences.

2.1 Equitable Teaching in the Field of Educational Development

In the field of educational development, equitable teaching beliefs are often defined as
honoring and addressing students’ backgrounds and identities in ways that do not marginalize
students (Parker et al., 2016). The field of educational development has provided multiple
examples of equitable teaching practices, which include clarifying learning outcomes and
expectations, aligning assessments and activities with outcomes, and responding to equity
barriers and student needs in the classroom.

2.1.1 Practices and Policies that Promote Equitable Teaching

Fink (2013), Winkelmes (2014), Howard et al., (2020), Davis (2009), Weinstein (2009),
and McCallum (2013) highlight the importance of communicating, clarifying, and supporting
students in meeting rigorous learning outcomes. To support students in reaching expectations,
Fink (2013) emphasizes the need to align formative assessment and course activities with
learning outcomes so that students can have exposure and a clear understanding of the
expectations. Phuong et al. (2017) further argue that one of the major challenges in STEM
college courses is a lack of alignment between summative assessment, formative assessment, and
instruction. This lack of alignment engenders equity issues, since it often privileges students who
have more background knowledge or those who have more access to more financial resources to
support their success.

To further support all students’ success, designing for equity also requires one to build
and clarify course policies (e.g., grading, assessment, accommodations) that are informed by the
equity literature (Feldman, 2018; Phuong et al., 2017). Examples of equitable course policies
include showing flexibility with deadlines, providing opportunities for re-grading, not curving
down, and being willing to adjust policies based on students’ needs and contextual
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circumstances.

Assessment can also play a role in promoting equity, since it can help instructors
diagnose student needs and adjust instruction accordingly. McCallum’s (2013) assessment to
instruction model attends to equity by directly linking assessment to instructors’ diagnosis of
students’ existing competencies and interests. Black and Wiliam (2001) have described how
formative assessments, including diagnoses of students’ current abilities, is an important part of
adjusting instructional practices to address students’ learning needs in the classroom.

Equitable learning experiences can also be promoted through universal design for
learning, which offers multiple means of engagement, representation, and action and expression
in the learning process (Griful-Freixenet et al., 2017; Pace & Schwartz, 2008; Rose et al., 2006).
The field of universal design for learning (UDL), a popular model in education, provides
students with and without disabilities different ways to learn, demonstrate, and reinforce
knowledge so that they have more equitable opportunities and greater access to academic
success.

In addition to specific instructional practices such as diagnosing student needs and
enabling multiple means of engagement, research suggests that instructors’ own explicit and
implicit beliefs around teaching and learning (e.g., growth mindset) have been shown to impact
student achievement (Canning et al., 2019). In fact, Canning et al. (2019) state that a longitudinal
study of 150 STEM professors and over 150,000 students suggested that faculty with a fixed
mindset had achievement gaps that were twice as large as those with a growth mindset, when
controlling for the faculty members’ teaching experience, age, tenure status, race and ethnicity,
and gender.

Culturally relevant and culturally responsive pedagogy (CRP, grounded in the
scholarship of K-12 educators such as Gloria Ladson-Billings (1995), Gay (2010), Hammond
(2014), and Garcia and Ortiz (2006)) is another model of equitable teaching that has been used in
higher education. CRP addresses the cultural and identity-based needs and backgrounds of
students (Garcia & Ortiz, 2006; Gay, 2010; Ladson-Billings, 1995). For example, through CRP,
instructors can engage students in project-based learning where they can expand their critical
consciousness by examining and addressing real-world problems that impact social inequities
(Hammond, 2014; Ladson-Billings, 1995). In the K-12 and higher education literature, culturally
responsive learning experiences can enable instructors to broaden their interpretation of
culturally and linguistically diverse students’ learning, reflect on the broader systemic and
institutional barriers to learning, recognize triggers around race and culture, be aware of cultural
stereotypes and archetypes of individualism and collectivism, examine their biases and
limitations, and promote a sense of belonging (Cochrane et al., 2020; Hammond, 2014).
Furthermore, within a CRP framework, instructors can use formative assessments and feedback
to increase learners’ engagement and success (Hammond, 2014). Under this approach, students
can be prepared for more rigorous tasks since they are offered repeated opportunities to
collaboratively practice the habits of mind, academic discourse, and expert thinking within a
scientific community of learners; such opportunities are often unavailable for URM (Hammond,
2014). In related literature, pedagogies that promote minoritized students’ success (e.g., Latinx,
Black, Native American students) have engaged students’ cultural backgrounds, funds of
knowledge, interests, and identities (Bernal, 2002; Brockenbrough, 2016; Garcia & Okhidoi,
2015; Grande, 2015; Moll et al., 1992; Valenzuela, 2010).



2.1.2 Measures on Equitable Teaching in Higher Education

Course evaluations are often used as one of the primary measures of teaching
effectiveness in higher education (Stark & Freishtat, 2014). A potential flaw of course
evaluations is that they have been found to be biased against women and people of color (Boring
et al., 2016; MacNell et al., 2015; Stark & Freishtat, 2014). Stark and Freishtat (2014) also found
that course evaluations appear to have little to no correlation with learning.

There have been efforts in the field of educational development to measure equitable
teaching in higher education. These primarily take the form of observation-based equity-based
measures of teaching and learning in higher education. For example, there are observation
checklist measures of universal design for learning (CAST, 2018) and culturally responsive
pedagogy (Hammond, 2014) in higher education. These measures ask observers to identify
whether instructors are using formative assessment, are explaining course content in different
ways, and if they promote participation for all students. The validity evidence associated with
such a checklist is quite limited, including no statistical analysis.

| also found research that applied factor analysis to self-report survey responses focused
on equitable teaching in higher education. For example, O’Leary et al. (2020) used exploratory
factor analysis to support the validity and internal reliability of surveys measuring equitable
teaching. These surveys had Likert scales that asked instructors the extent to which they agreed
with statements, such as: whether they could improve student success through their teaching
styles, whether all students could succeed, and whether students should be encouraged to leave
STEM if they are not cut out for the major. Rooney et al. (2020) also adapted a validated survey
to examine equitable teaching in higher education. The survey had been previously validated in
K-12 using exploratory and confirmatory factor analyses (YYoon Yoon et al. 2014). Rooney et al.
(2020) focused on measuring instructors’ confidence in a) promoting positive student-student
and faculty-student interactions and b) mitigating harmful psychosocial effects and unconscious
biases.

Item response theory (IRT; Lord, 1980) has been used to develop more psychometrically
rigorous measures of student learning (Blum et al., 2020; Glas, 2008) and pedagogical
effectiveness (Chang et al., 2019; Chang, 2022). A primary advantage of using item response
theory (IRT) is that doing so allows for coherent analyses at both the item-by-item and overall
instrument levels (Hambleton & Van der Linden, 1982; Lord, 1980; Wilson, 2005). As such, IRT
effectively accounts for differences in item level difficulty reflecting, for example, the reality
that some equity-oriented practices require more advanced skills than others. Simultaneously,
IRT distinguishes overall levels of proficiency on the part of instructors, reflecting, for example,
that some instructors are more competent in applying equitable teaching practices than others.
Importantly, IRT permits aggregation of information collected from a variety of item formats, so
one can, for example, score written responses that contain evidence beyond self-report. In
addition, IRT enables the analysis of differential item functioning, which can detect when an
assessment contains items that may be biased against subgroups of people taking the assessment
(Paek & Wilson, 2011). This approach would allow, for example, the examination of whether an
assessment of equity-oriented teaching competency demonstrates bias based on gender or URM
status. Taken together, the literature suggests that rigorously validated equity-oriented practice
measures that go beyond course evaluations should be achievable.



2.2 Empirical Literature on STEM Educational Development for Equitable Teaching

To understand prior work exploring the impact of STEM educational development on
equitable teaching practices such as those described above, | conducted a systematic literature
search utilizing Esterhazy et al.’s (2021) framework for reviewing literature in college
educational development. Table 2.1 below describes my inclusion and exclusion criteria.
Because there is a lot of literature in this area, | elected to restrict my search to studies that
leveraged methods that are considered more rigorous in the field and that are similar to the
methods used in my own research. Most notably, papers were included if they utilize a pre- and
post-assessment (including self-reported surveys), which is considered a “gold standard” for
examining impact in the field of educational development (von Hoene et al., 2017).

In Google Scholar, 1 entered the following search phrases one at a time with no quotation
marks or Boolean operators:

e STEM faculty development higher education

STEM educational development higher education
STEM graduate student development higher education
STEM college training equity
STEM college training PERC
STEM college training SIGCSE
STEM college training ASEE
STEM college training RUME
STEM Professional development inclusive teaching
college instructor professional development STEM equity?

2] selected the discipline specific conferences that | was aware of at the time that have discussed
teaching and learning in higher education STEM disciplines. These include Physics Education
Research Conference (PERC), Special Interest Group in Computer Science Education (SIG
CSE), American Society for Engineering Education (ASSEE), and Research in Undergraduate
Mathematics Education (RUME).



Table 2.1

Inclusion and Exclusion Criteria for Literature Review

Topic

Exclusion

Program Type

Study Design

Activity choices
for instructors
in educational

development
programs

Publication
characteristics

Inclusion
Multiple Sessions over multiple months °
Supports STEM instructors and discusses )
STEM content °
Focuses on equitable and inclusive teaching
Focuses on supporting students with
disabilities and those from Latinx,
Indigenous, LGBTQ+, African, and gender
identities among others
Describes data collection and analysis °
methods °

Participants include STEM instructors (e.g., e
faculty and graduate/ undergraduate student
instructors)
Pre- and post-assessment of teaching beliefs e
and practices
o Assesses impact on teaching practices
o Contains self-report (e.g., surveys),
observations, and/or evidence of growth
in teaching
Assesses impact of educational development
programs of student outcomes (e.g.,
achievement)
Contains rich, qualitative empirical data
(e.g., pre- and post-observation measures,
instructor/ student feedback)

The activity choices for instructors may include e
any of the following:

Lecture °
Discussion and Active Learning

Q+A

Classroom observations and feedback

Modeling of evidence-based practices
Reflection activities

1-1 consultations/ office hours

Discipline specificity occurs in the context

of the program

English language °
Peer reviewed °
Published before February 2022

Single Session

Non-STEM programs only
No pre- and post-
assessment of teaching

Conceptual only (no data)
Only a literature review
No description of data
collection and analysis
methods

Focuses only on
summative impact of
educational development
programs

Not situated in higher
education

No information on
practices of discussing
teaching

No peer review
No full text available

| found three studies in peer-reviewed journals (see Table 2.2) and two conference
proceedings (see Table 2.3) that met the inclusion criteria. All the studies identified suggest that



educational development programs can positively shift instructors’ equitable teaching beliefs and
practices. The literature summarized in Table 2.2 and 2.3 all used self-report pre- and post-
survey responses to gauge the effectiveness of educational development programs on instructors’
equitable teaching beliefs and practices. As | describe in further detail below, while these studies
provide useful starting points to consider how such programs impact instructor beliefs and
practices (RQ1), the studies do not examine the impact of these programs on student
achievement. In addition, most of the studies do not explicitly offer mechanisms for explaining
pedagogical change and adoption (RQ2).
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2.2.1 Effects on Faculty Beliefs and Practices

All three of the articles | identified in peer-reviewed journals, Parker et al. (2016),
O’Leary et al. (2020), and Harrison-Bernard et al. (2020), found that educational development
programs can positively impact instructors’ equitable teaching beliefs. All these authors
measured growth in equitable teaching beliefs through pre- and post-surveys.

Parker et al. (2016) examined how educational development programs improved 28
STEM community college faculty members’ beliefs and understandings of equitable teaching
practices that address micromessages and microinequities. The program focused on asking
instructors to learn through experience by designing and evaluating a teaching intervention in
their own classrooms. The study employed pre- and post-surveys and found that there were
statistically significant shifts in faculty members’ understanding of seven of the nine constructs
related to equitable teaching measured in the surveys. Shifts were determined by examining
whether there was a significant gain for each construct from pre- to post-survey on a Likert Scale
(1= strongly agree, 2= agree, 3= disagree, 4 = strongly disagree). The seven items for which
participating faculty demonstrated significant pre-post gains in beliefs were all related to
knowledge and confidence in equitable teaching. However, there were two items where faculty
did not demonstrate gains, both related to instructors' beliefs that all students can succeed in
STEM. There was no control group, and the study did not observe or directly measure adoption
of equitable teaching practices.

Over the course of 3 years, O’Leary et al. (2020) studied how educational development
programs shifted 3 different cohorts of STEM faculty members’ (n=115) equitable teaching
beliefs and attitudes. These programs prompted instructors to reflect on their social identity,
engage in dialogue, listen to student perspectives, and read pedagogy research about barriers to
student learning. The authors measured shifts in beliefs and attitudes as recorded in self-reported
pre- and post-surveys. They found statistically significant positive shifts in responses to three
items related to instructors’ beliefs that all students can succeed in STEM. In particular, two
items focused on whether the instructor agreed that it was their role to provide greater
opportunities for success. Another item focused on whether the instructor thought they could
improve student success through changing their teaching style. The last item asked whether
instructors agreed if some students are not cut out to be science majors and should be encouraged
to leave the major. The study also found statistically significant increases in faculty’s knowledge
of students’ learning barriers and social identities in college STEM classrooms, especially for
those from URM and lower socioeconomic status backgrounds (O’Leary et al., 2020).

In the O’Leary et al. (2020) study, there was no direct pre- and post-assessment measure
of equitable teaching; however, faculty retrospectively mentioned in post-surveys and in
discussions that they would promote equitable teaching and culturally responsive teaching upon
returning to campus. The authors expressed that these responses provided evidence that the
educational development program inspired action to modify teaching practices; however, the
authors acknowledged that their measure of impact on teaching practices faces limitations and
proposed classroom observations as a way to address this issue.

Harrison-Bernard et al. (2020) researched how educational development programs
improved STEM faculty members’ (n=47) awareness of equitable teaching strategies and topics.
These programs created learning experiences where instructors learned through didactic
modules, videos, teaching modules, and dialogue. Based on pre- and post-surveys, the
educational development program significantly increased instructors’ perceived ability to a)
leverage equitable communication strategies with students from diverse backgrounds, and b)
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recognize biases and stereotypes in graduate education and in mentorship for URM students
(Harrison-Bernard et al., 2020). The educational development program significantly improved
faculty members' knowledge of equitable teaching topics, such as “implicit bias”, “color-blind
racial attitudes,” “failure to differentiate”, and “tokenism” (Harrison-Bernard et al., 2020, p. 1).

Harrison-Bernard et al. (2020) expressed that their study faces limitations with examining
the impact of educational development on equitable teaching. The authors state that, in the future,
they will create a follow-up survey to assess faculty perceptions of how they integrate information
from workshops into their pedagogical “practice, perceptions, thoughts,” and “decision-making”
(Harrison-Bernard et al., 2020, p. 293).

The two conference papers yielded by my search also reported positive impacts of
educational development programs focused on equitable teaching. Rooney et al. (2020) share
research on an educational development program that used mini modules to instruct faculty on
equitable teaching and mentoring methods. Rooney et al. (2020) found that faculty reported
gains in confidence in their ability a) to promote positive student-student and faculty-student
interactions and b) to mitigate harmful psychosocial effects and unconscious biases. In this
study, faculty self-report changes in their confidence of applying equitable teaching practices on
surveys but cite no direct pedagogical evidence or observation data that demonstrates such
application.

Finally, Metevier et al. (2010) examined how educational development programs shifted
2 different cohorts of STEM faculty members’ (n=98) equitable teaching beliefs and attitudes.
These programs contained workshops that helped instructors weave equitable instructional
strategies into the inquiry laboratory activities they design and teach. The authors developed a
rubric to score and analyze faculty members’ pre- and post-survey workshop responses about
equitable STEM teaching and assessment practices and found positive significant gains in the
reported use of these practices after the workshops. The rubric was not validated, but it focused
on equitable teaching competencies such as drawing on students’ interests, addressing learning
differences, and creating a collaborative environment. In this study, faculty self-reported
equitable teaching beliefs and the application of equitable teaching in written survey responses;
however, no direct pedagogical evidence or observation data was provided. These two
conference studies appear in proceedings for which it is difficult to determine the stringency of
review, and likely represent preliminary work.

Looking across these studies, Parker et al. (2016), O’Leary et al. (2020), Harrison-
Bernard et al. (2020), and Metevier et al. (2010) suggest that instructors can learn equitable
teaching practices through experience, designing activities, and reflection. This approach to
educational development reflects a more social constructivist perspective, where instructors
develop their own understandings of pedagogy through observing student work and examples.
Rooney et al. (2020) focus more on information transfer through mini-modules that instructors
are expected to reproduce. All the studies I identified describe long-term, cohort-based
educational development programs. Four of the studies mention that these programs positively
affect instructor’s equitable teaching practices based on self-reported data. The studies suggest
that these educational development approaches were effective, but that the field would benefit
from more robust measures of instructor change and learning.

2.2.2 Effects on Student Outcomes

The five studies | examined above do not investigate the impact of educational
development on student achievement using pre- and post-assessments.

16



2.2.3 Mechanisms for Adopting Equitable Teaching

The five studies | reviewed identified different mechanisms to explain the adoption of
equitable teaching beliefs and/or practices. Parker et al. (2016) found that addressing instructors’
prior beliefs and dispositions was key for helping shift instructors’ beliefs in addressing
microinequities. Parker et al. (2016) also highlighted that sustained educational development
programs and discussions of microaggressions in a STEM context were key in shifting beliefs.
O’Leary et al. (2020) mentioned that equitable beliefs and pedagogy are fostered when
instructors reflect on their social identity, develop self-awareness, mind the privilege gap, and
reduce implicit bias. O’Leary et al. (2020) found that this approach led to significant gains in
instructors’ self-reported equitable teaching beliefs. Similarly, Harrison-Bernard et al. (2020)
stated that instructors adopt equitable pedagogy if they became more knowledgeable and
attentive to diversity, equity, inclusion, and implicit bias. Rooney et al. (2020) also identified that
exposure to equity topics in evidence-based mini-modules can increase faculty self-confidence in
equitable teaching and mentoring practices. Metevier et al. (2010) found that equitable teaching
can improve when participants learn about equity topics (e.g., growth mindset) and design and
teach their own inquiry activities.

2.3 Theories of Pedagogical Change in Higher Education Settings

Given the existing empirical literature's lack of focus on the underlying mechanisms for
pedagogical change, | turn to the learning sciences to better understand mechanisms for why
instructors might adopt equitable teaching practices. A better understanding of this literature can
help address what Amundsen and Wilson (2012) pose as a core question of the field, “What are
the features of educational development that make it effective?” (p. 112). After reviewing the
literature, my goal is to explore the mechanisms that help me understand the features that make
educational development effective in supporting the adoption of equitable pedagogies. Moreover,
Mulnix (2016), Henderson et al. (2012), and Henderson and Dancy (2011) discuss how
educational developers need to address the prior knowledge and beliefs of instructors in order to
promote greater adoption of evidence-based teaching practices. Smith (2020) adds that not
addressing instructor beliefs and what motivates their reasoning will lead to failures in adoption.
Smith (2020) and Mulnix (2016) state that solely providing faculty with articles and telling them
about data-driven practices is not sufficient to shift instructor’s practices.

There are different theories of pedagogical change that focus on different levels of
analysis. | am interested in examining instructor-level changes within a professional
development context. | focus in detail here on six broad fields of theory: Communities of
Practice, Teacher-Centered Systemic Reform (TCSR), the Four Frames of Leadership, Neo-
institutionalism, and Teacher Noticing. Communities of Practice, TCSR, and the four frames of
leadership are particularly prevalent theories for explaining pedagogical change in the field of
educational development (Reinholz et al., 2021). Kezar & Bernstein-Serra’s (2020) influential
work in the field has cited neo-institutional theory as a key organizational behavior framework
for explaining institutional and pedagogical change. From the learning sciences literature, |
review teacher noticing because it provides content (e.g., academic concepts) and non-content
(e.q., equity barriers) specific mechanisms that can motivate pedagogical change (van Es &
Hand, 2017).
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2.3.1 Communities of Practice

Communities of Practice (CoP) have been used widely to support instructors to work
together, which can motivate them to learn and adopt innovative pedagogies within a community
context. Wenger (1998) discusses that a community of practice involves the following elements:
mutual engagement, joint enterprise, a shared domain of interest, and shared repertoire. Mutual
engagement entails the community’s shared behaviors and interactions. Joint enterprise refers to
“the goals or requirements for the practice, as defined and negotiated, informally, by members of
the community” (Kisiel, p. 2009, 98). A shared domain of interest can refer to a common area or
topic for community members. In a community, members can pursue the domain of interest,
participate in activities together, support each other, and share information. Expertise in this
domain can distinguish a member from others in the group. Lastly, shared repertoire includes
“the resources that facilitate practice—tools, artifacts, definitions, and common experiences”
(Kisiel, p. 2009, 98). These shared tools, definitions, and experiences can inform how members
respond to problems. Like many scholars focusing on K-12 teacher education and professional
development, Judith Warren Little (2002) has leveraged the CoP theoretical framework to
examine “professional development at the levels of individual experience, professional
community, and organizational capacity for teacher support and instructional improvement” (p.
918).

CoP has also been applied to instructor learning in the higher education context.
Leveraging the CoP framework, Robert and Carlsen (2017) described case studies of four
science professors’ teaching practices and research at a large university. They took a
sociocultural perspective by viewing faculty “not as isolated subjects, but rather as members of
complex social settings with rich personal histories and connections” (p. 939). Citing Vygotsky
(1978), Robert and Carlsen (2017) state that faculty “learn and develop through interactions
embedded in social and cultural activities” (p. 939). These authors emphasize that these
“activities take place within ‘communities of practice’ (Lave & Wenger, 1991) in which new
members of communities ‘legitimately and peripherally participate’ in culturally valued activities
with the purpose of preparing them for ‘mature participation’ (Rogoff, 1995).” (Robert &
Carlsen, 2017, p 939). Within a CoP, Robert and Carlsen (2017) suggest that faculty can change
their practices through what Rogoff (1995) calls “guided participation” and “participatory
appropriation”.

Communities of Practice have been widely applied and researched in higher education
through Faculty Learning Communities (FLCs) (Baker, 1999; Cox, 2004; Dalrymple et al., 2017,
Herman et al., 2015; Pelletreau et al., 2018; Reinholz et al., 2021; Tinnell et al., 2019). In the
field of educational development, FLCs are “relatively small groups[s] that may include students,
teachers, administrators, and others who have a clear sense of membership, common goals, and
opportunity for extensive face-to-face interaction” (Baker, 1999, p. 99). Cox (2004) and the
higher education community (Dalrymple et al., 2017; Herman et al., 2015; Pelletreau et al., 2018;
Tinnell et al., 2019) have drawn on CoP to professionalize teaching and formalize teaching
communities focused on improving pedagogy over extended periods of time. The work on FLCs
is important because K-12 requires certification to professionalize teaching, and there are CoPs
in teacher education programs.

In Cox’s (2004) study, the FLC engages in an active, collaborative, yearlong program
with a curriculum about enhancing teaching and learning. Within the FLCs, there are frequent
seminars and activities that promote learning, development, the scholarship of teaching, and
community building. It has been shown that FLCs “create connections for isolated teachers,
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establish networks for those pursuing pedagogical issues, meet early-career faculty expectations
for community, foster multidisciplinary curricula, and begin to bring community to higher
education” (Cox, 2004, p. 1). In order to be effective, this sense of community needs to be
established early in the term (Duffy & Jones, 1995). Cox (2004) provides evidence that FLCs
improve faculty learning through feedback from surveys of 50 past FLC participants. In the
FLCs, instructors were, in part, motivated to adopt active learning practices because they had
opportunities to discuss and address student data, such as their classroom observations. Over
90% of participants reported an increase in each of the following five categories: an increase in
students’ ability to apply learned concepts to new problems and solutions, to ask intelligent and
relevant questions, to become open to new ideas, to work collaboratively with others, to think
independently, and to integrate and synthesize information (Cox, 2004). The study reported
approaches that increased discussion, writing, technology, cooperative learning, active learning,
and student-centered learning.

Gehrke and Kezar (2016) build on the notion of CoP to introduce the concept of
Communities of Transformation (CoT) to think about pedagogical change. A CoT includes 1) a
philosophy to rethink STEM education, 2) structures that promote social interaction among
members, and 3) mentorship that supports leadership in the community. Gerke and Kezar (2017)
studied how CoTs promoted institutional and departmental STEM reform, which included
sharing pedagogical tools and resources.

Departmental Action Teams (DATS) build on FLCs by offering faculty a space for
faculty, staff, students, and administrators to work together in a department to advance
pedagogical and institutional change (Ngai et al., 2020). These stakeholders often elect a
problem of practice to discuss and address. For example, DATSs can bring faculty and
stakeholders together to examine departmental curriculum and how the curriculum and its
courses could better serve equity and inclusion goals that promote robust student learning and
belonging. DATS can contain stakeholders from different departments and have been found to be
effective for implementing pedagogical innovations in higher education (Reinholz et al., 2020).

2.3.2 Teacher Centered Systemic Reform (TCSR)

Teacher Centered Systemic Reform (TCSR), developed by Woodbury and Gess-
Newsome (2002), has been used to support instructors in adopting new teaching practices by
considering the structural and cultural context of teaching and learning (Birt et al., 2019). These
approaches to reform have been applied in STEM disciplines (e.g., chemistry, physics, biology,
mathematics, computer programming, engineering) at R-1 universities (Birt et al., 2019; Enderle
et al., 2013; Ferrare, 2019; Stains et al., 2015). The TCSR is a multifaceted model that
simultaneously takes into account the structural and cultural context of teaching, instructors'
profile, and instructors' thinking to study the success or failure of classroom reform efforts. The
TCSR model views instructors and their contexts as drivers for change (Lund & Stain, 2015;
Reinholz et al., 2021). TCSR asks instructors to have students engage in authentic scientific
practices such as problem-solving and constructing evidence-based explanations using inquiry
and experimentation.

Using TCSR as a framework, Birt et al. (2019) examined three case studies of new
undergraduate science instructors after they had completed a graduate-level introductory course
on college science teaching. The authors identified different mechanisms that prevented and
supported the development of new teaching practices. Birt et al. (2019) discuss how the
departmental teaching culture and routines served as an obstacle to pedagogical change:
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The local and departmental teaching environment was the biggest obstacle. The new
instructors felt they needed to act according to the norms and expectations of their
departments, which impeded their teaching practice in some aspects.

Birt et al., (2019) also emphasize that instructor beliefs and agentive goals play a role in adopting
new teaching practices and that these goals. With respect to these goals, they highlight
reproductive and transformative agency as mechanisms for pedagogical change. They express
how instructors expressed reproductive agency by adhering to curriculum that was given to them,
but they also expressed transformative agency by making curriculum more relevant to students’
lives and backgrounds (Birt et al., 2019, p. 792).

2.3.3 Four Frames

Higher education scholars have used Bolman and Deal’s (2008) Four Frames to highlight
how symbolic, structural, political, and human resources frames can influence the adoption of
innovative, active learning teaching practices in STEM. The symbolic frame emphasizes that
change can occur when a coherent mission and culture is visually valued and celebrated. The
structural frame focuses attention on the organizational rules, policies, goals, technology, and
environmental factors that could influence pedagogical change. The political frame highlights the
need for advocacy for new change, where a power base for such change needs to be developed.
An example could be administrators who profess change and find allies as well as opinion
leaders to achieve both vertical and horizontal support within their institution. Finally, the human
resources frame emphasizes how organizations support and develop people. An example is
having communities of practice where collaborative problem-solving can occur. Although the
four frames have often been applied in the context of school-level reform, many scholars in the
field of educational development have applied it to support the professional development of
instructors (R&mo et al., 2019; Reinholz & Apkarian, 2018; Reinholz, Matz, et al., 2019;
Reinholz, Ngai, et al., 2019).

Reinholz et al. (2019) moves Bolman and Deal’s frames from a meso-level to a more
micro-meso level. Reinholz et al. (2019) describes how the symbolic frame can be invoked when
universities and departments value and prioritize professional development programs that teach
active learning, learning outcomes, and backward design (p. 1140). Within the context of
professional development programs, Reinholz et al. (2019) discusses that the structural frame can
be leveraged when the training has explicit goals of using new active learning practices that
respond to student data (e.g., clickers, formative assessment). Regarding the political frame,
Reinholz et al. (2019) talks about how elevating the status of instructors and educational
practices can promote the adoption of novel pedagogies in professional development. One can
invoke the human resources frame by bringing science teaching fellows, or experts in STEM
teaching, into professional development efforts to support the learning and adoption (e.g., human
capital development) of novel pedagogies (Reinholz et al., 2019).

2.3.4 Neo-Institutional Theory

Kezar and Bernstein-Serra (2020) have discussed how neo-institutional theory (NIT), an
organizational behavior framework, can be used to explain barriers and drivers for adopting
active learning practices. According to NIT, historically, embedded social norms can inhibit
change but can also be addressed to promote change (DiMaggio & Powell, 1991). Kezar and
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Bernstein-Serra (2020) use NIT, specifically the mechanism of institutional logics (Thornton et
al. 2012), to explain culture change. Institutional logics are “made up of assumptions (tacit
beliefs and values that drive behavior), values (stated priorities of campuses and organizations)
and norms (collective assumptions around values)” (p. 358). These authors discuss that
competing institutional logics, or beliefs, can undermine change because there are administrators
who advocate for change, but that research universities tend to prioritize research over teaching
in tenure, review, and promotion processes for ladder-rank faculty. Furthermore, the authors
discuss that devaluing instructor professional development from Centers for Teaching and
Learning can thwart change. According to NIT, one has to disrupt the intersubjective
understandings of how work is done (e.g., current norms and logics) by providing counter logics,
or beliefs. This can be accomplished by highlighting active learning approaches that
administrators, the field, and the department value. Consistent with Durkheim’s beliefs (2004),
NIT posits that instructors would adopt pedagogies if the pedagogies are valued and supported
by the tribe, or members of the department. Mimicking these valued pedagogies would increase
one’s success in the tribe, sense of belonging, membership, and social integration. Consequently,
instructors may be more motivated to use certain active learning practices and forms of student
data if they align with the epistemologies and cultural values of the academic department,
community, or field. Thus, Kezar and Bernstein-Serra (2020) describe that practitioners need to
address the organizational and campus culture in order to support broader adoption.

2.3.5 Teacher Noticing

| am also inspired by the concept of teacher noticing, which can also be used as a
framework for understanding how instructors adopt equitable teaching practices. Teacher
noticing is grounded in the idea that instructional change can occur when instructors are
reflective practitioners (Schon, 1987). For example, in higher education settings, McCoy and
Bocala (2022) found that communities of practice can encourage instructors to reflect on equity
and use equitable practices. These activities and extensive dialogue on pedagogy can promote
reflection-in-action and reflection-on-action (Schon, 1987).

Sherin and Star (2011) discuss how teacher noticing is an “intuitive model of teacher
reasoning” which involves the following process: “first, teachers attend to some classroom
events; then, interpret, make sense of, or otherwise reason with the attended event; and finally,
take some actions based on their reasoning (for a discussion; see Sherin and Star 2011, pp. 69—
70)” (Scheiner, 2020, p. 87). In doing so, teacher noticing activates teachers’ perception,
cognition, and action. As such, there is a dynamic, interrelated, and cyclical interplay between
“framing, perceptual activity and exploration, and interaction with the world of classroom events
(modified from Neisser 1976, p. 21)” (Scheiner, 2020, p. 85-86). Thus, perception,
interpretation, and decision-making are processes that mediate teachers’ “transformation of
dispositions into practice” (Scheiner, 2020, p. 87), which is critical for learning and adopting
equitable pedagogies.

Focusing on K-12 mathematics classrooms, Sherin and Star (2011) discuss that “Teachers
select and ignore on the basis of their sensemaking; the way they respond shapes subsequent
instructional events, resulting in a new and varied set of experiences from which teachers attend
and make sense” (p. 5). This suggests that “reality is not so much constructed, as it is filtered
through an individual’s understanding of the world, which is affected by her knowledge, values,
and intentions. Such cognitive resources cause some aspects of the world to be more relevant and
meaningful than others, thereby creating an understanding of the world with a particular bias.
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Perception, as such, is always biased” (Scheiner, 2000, p. 87). Teacher noticing can therefore
serve as a framework for understanding how teachers adopt equitable teaching practices, because
the framework highlights how instructors’ perspectives and values can serve as lenses that
motivate pedagogical dispositions and decision-making.

van Es, Hand, and Mercado (2017) and van Es, Hand, Agarwal, and Sandoval (2022)
extend the teacher noticing literature to focus on equity issues and equitable teaching practices in
math for K-12 teachers. In the teacher noticing literature, expert teachers learn to notice and be
more sensitive to differences in student learning.

2.3.6 Main Themes Across the Theories

| examine common themes across these frameworks for pedagogical change that | have
reviewed. Below, | have identified common mechanisms for pedagogical change, such as
valuing and acting on data, departmental and disciplinary cultures, instructor perspectives and
definitions of equity, and instructor goals focused on equity and/or content.

Valuing and acting on data. Scholars who have leveraged TCSR, Communities of
Practice, the four frames, neo-institutional theory, and teacher noticing would agree that data
could motivate teacher learning. All these theories would agree that instructors should look at
data to make pedagogical changes. Teacher noticing focuses on observational data. TCSR,
Communities of Practice, the four frames, and neo-institutionalists would agree with focusing on
observational, assessment data, and survey data if such data is valued by a group or organization.

Departmental and disciplinary cultures. TCSR, Communities of Practice, the four
frames, and neo-institutionalists would agree that departmental and disciplinary cultures could
motivate pedagogical change and the use of evidence-based teaching in higher education.
Reinholz et al. (2019) discuss how departmental initiatives, such as department action teams, are
important for initiating pedagogical change since they focus on the context and needs of the
department. Due to the scope of my study, | do not focus on departmental initiatives. Instead, |
aim to contribute a greater understanding of how departmental and disciplinary cultures can
impact instructors’ micro-interactions with students and their use of equitable teaching practices.

Instructor perspectives and definitions of equity. Scholars who have leveraged TCSR,
Communities of Practice, the four frames, neo-institutional theory, and teacher noticing would
agree that instructors’ perspectives on equity could motivate teacher learning. TCSR asks
instructors to reflect on equity issues that have systematically marginalized students. McCoy and
Bocala (2022) have highlighted how faculty learning communities have focused on how faculty
can reflect on equity issues to increase the use of equitable teaching practices.

Instructor goals focused on equity and/or content. Scholars who have leveraged
TCSR, Communities of Practice, the four frames, neo-institutional theory, and teacher noticing
would agree that instructors’ curricular content and equity goals could motivate teacher learning.
TCSR and Communities of Practice scholars have examined how instructors reflect on their
content and equity goals to promote the use of more equitable teaching strategies. Additionally, a
neo-institutionalist and a scholar using the four frames would argue that the content and equity
goals of an instructor could motivate their pedagogical change if these goals are aligned with the
institutional logics, values, and beliefs of the instructors’ organizational culture. van Es and Hand
(2017) would agree that content-specific and non-content specific noticing focused on equity is
important for promoting a more equitable classroom.
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2.4 Limitations in the Existing Research

There are limitations in terms of evaluation and underlying theories that motivate
pedagogical change. Understanding these limitations is important for advancing the field of
educational development and pedagogical change in higher education.

In terms of evaluation, beyond self-report, none of the five empirical studies identified in
this systematic review report observation data or other direct evidence for how each instructor
applied equitable teaching practices. Ebert-May (2011) highlights how there can be a major
difference between self-report and what the instructor practices. These studies also do not focus
on learning progressions or other measures to better understand processes of instructors’
development or adoption. Instead, the existing studies focus on knowledge, awareness, beliefs,
and/or perceptions of equitable teaching practices.

Additionally, the 5 empirical articles had a limited discussion of theory for why
instructors adopted equitable teaching beliefs and/or practices. In fact, these articles do not focus
very much on the theoretical mechanisms of how and why educational development
interventions can support adoption of specific equitable teaching beliefs and practices. Therefore,
I would characterize these studies as “implementation studies” (Fowler, 2021). As such, these
articles take a practical perspective since they are tailored towards practitioner audiences.
Moreover, Levinson-Rose and Menges (1981), authors of an early empirical review of college
pedagogy, provided the critique that research and theory on improving college teaching is not
well-developed. Similarly, the field of learning sciences is still building theories of how college
instructors learn.

To address what Fowler et al. (2021) call the “theory crisis” and Levin-Rose and
Menges’s (1981) concerns, | am interested in going beyond implementation studies. In my
research, | am interested in understanding the more micro-level processes (e.g., values and
beliefs around data, the organization, the responsibility for learning) of how instructor
professional development interventions can influence adoption of equitable teaching. I plan to
examine instructors’ deficit thinking, values, beliefs, and resistance to equitable teaching as key
mechanisms that can impact adoption.

In terms of the specific interventions used during educational development programs, the
studies mentioned above do not examine how faculty developers explicitly adapt the pedagogical
training based on instructors’ learning needs, perspectives, and values. I argue that addressing
instructors’ needs, perspectives, and values is critical for shifting their equitable teaching and
practices. As described in Chapter 1, my study examines how facilitators adapt professional
development learning experiences based on instructors’ reflections that capture their learning
needs, perspectives, and values. One of my main goals is to design educational development that
increases equitable teaching competencies through adaptive professional development. | evaluate
whether this specific approach can change teaching practices in ways that directly impact student
outcomes such as achievement.

In addition to the literature on educational development interventions, | also identified
limitations with the theories of pedagogical change that I reviewed above. | noticed that these
theories do not explicitly consider how pedagogical change is motivated by emotion and where
instructors place the responsibility for learning. Therefore, I plan to explore how the adoption of
equitable pedagogies can be motivated by emotion and where instructors place the responsibility
for learning. In particular, I am interested in the role of positive and negative emotions that
impact how instructors learn and adapt equitable pedagogies. I also hope to examine whether or
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not instructors who share the responsibility for learning with their students are more likely to
learn and adapt their use of equitable practices, such as AEP.

Moreover, the teacher noticing literature often focuses more on observations and student
behaviors. One drawback is that this literature focuses on unaided observations, which can
overlook student equity barriers and instructors’ perspectives that may not be immediately
visible. To augment instructors’ unaided observations, I hope to examine how instructors notice
equity barriers through other forms of student learning data (e.g., surveys, formative assessment
responses).

Moving beyond K-12, | seek to add an equity lens to the teacher noticing literature that
examines higher education STEM courses. My study focuses more on the specific equity barriers
that STEM students face at the college level. | hope to explore how college STEM instructors
can use data to inform their decisions and how data can be leveraged as a mechanism for
supporting the adoption of equitable teaching practices. In my study, I am interested in how
teachers perceive their classrooms, learn about their students, and act based on student data (e.qg.,
formative assessment, student survey responses) (Scheiner, 2020).

2.5 Conclusion

Equitable teaching for instructors entails clarifying expectations, aligning instruction with
these expectations, grading for equity, expressing a growth mindset, and being responsive to
students' backgrounds, identities, and existing competencies. A small sample of papers in the
literature including five empirical studies show that educational development programs can
positively impact instructors’ equitable beliefs and practices, as measured by self-reported survey
responses (RQ1). However, none of these studies examined the impact of these programs on
student achievement, and most of the studies did not explicitly offer mechanisms for explaining
pedagogical change and adoption (RQ2).

To identify and explore such mechanisms in the literature, | reviewed theories of
pedagogical change which included Communities of Practice, Teacher-Centered Systemic
Reform, the Four Frames of Leadership, Neo-institutionalism, and Teacher Noticing. These
theories emerge from the fields of educational development, learning sciences, and
organizational behavior. Among these theories, common mechanisms for motivating pedagogical
change include valuing and acting on data, departmental and disciplinary cultures, instructor
perspectives and definitions of equity, and instructor goals focused on equity and/or content. In
the next chapter of my dissertation, I discuss how theories of change inform my analytical
approach to analyzing why instructors adopt or do not adopt equity-oriented pedagogies in
STEM.
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CHAPTER 3: Definition of AEP Competency and Conceptual Framework

As described in chapter 2, much is known about college-level pedagogy, and there is less
empirical research about how to support the adoption of instructors’ equitable pedagogies. In
chapter 3, | describe the adaptive equity-oriented pedagogical (AEP) framework and explain how
it can be applied to supporting instructors in learning equitable teaching.

In service of this goal, | have 3 overarching objectives for this chapter:

1. Provide a definition of AEP competency.

2. Explain how AEP, as a conceptual framework, can be applied to professional
development in the design of a pedagogy course intervention.

3. Articulate different cultural lenses, or perspectives, that can help me understand whether
instructors adopt or do not adopt AEP.

In particular, | define AEP competency elements in order to provide context for my
conceptual framework that I will use to analyze how instructors learn AEP. Incorporating
learning sciences theories into educational development research, my conceptual framework
hypothesizes that the treatment promotes greater reflection, which | expect to increase instructor
learning in the treatment relative to the control as measured by AEPC assessments defined
below.

3.1 Adaptive Equity-Oriented Pedagogical Competency Definition

In this study, I examine treatment and control pedagogy courses that teach instructors
about the key AEP principles. AEP is a framework for adapting teaching to address equity
barriers to learning based on student data (e.g., formative assessment, observations, surveys)
(Phuong et al., 2017b; Phuong et al., 2021a). Effective AEP practice is characterized by
instructors’ use of the competency elements listed below, which build on each other and reflect a
mastery learning model. Consequently, the AEP pedagogy courses focus on equipping
instructors with AEP competency elements that enable them to:

1. Clarify learning outcomes, prerequisite knowledge, and equitable course policies (e.g.,
demonstrate cultural humility by grading for equity, offering flexibility with deadlines,
and adjusting policies based on student needs and contextual circumstances)

2. Align formative assessments and teaching activities (e.g., modeling key skills, fostering

collaborative learning, deliberate practice) with outcomes.

Identify students’ competencies, interests, and needs

4. Understand students’ equity barriers and contextual challenges (e.g., imposter
phenomenon, stereotype threat, basic needs access) to meeting outcomes

5. Adapt teaching activities based on students’ needs and barriers

6. Iterate: Reflect upon pedagogy to support continuous learning, adaptation, and growth

w

Elements 1-2 typically before and during instruction. Instructors often apply elements 3-5 when
they teach a course. Element 6 usually occurs throughout and after an instructor teaches a class.

Figure 3.1 presents an illustration of the AEP competency elements.
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Figure 3.1

Adaptive Equity-Oriented Pedagogical Competency Elements

AEP Elements in the Classroom:
Building A Bridge to Success

Clarify learning ~ Identity cc?mu:[ijrij)cggs
outcomes and interests and
prerequisites; competenclies

Build equitable

course policies

learning and
growth

Adapt learning
activities

3.1.1 Applying AEP in Educational Development

Several of the AEP elements draw from established research on equitable teaching
practices presented in chapter 2. In addition, research has already identified reflection, collecting
data on pedagogical innovations, and discussing harmful psychosocial effects as effective
elements of educational development (Harrison-Bernard et al., 2020; Metevier et al., 2010;
O’Leary et al., 2020; Parker et al., 2016; Rooney et al., 2020). However, current educational
development efforts thus far lack a focus on adapting learning experiences based on instructors’
perspectives through written reflections.

The AEP framework offers educational developers a strategy to adapt professional
development based on instructors’ reflections (Phuong, 2021a). Applying the AEP elements
above, educational developers can apply the following when designing learning experiences:

1) Work in partnership with instructors by gathering reflection and formative assessment
data to understand their perspectives, experiences, motivations, strengths, and barriers to
learning;

2) Leverage these insights to adapt learning experiences in ways that increase instructors’
engagement and success (Phuong, 2021b).

3.2 Design of Pedagogy Course Interventions
Based on the literature in Chapter 2 on communities of practice and teacher noticing, |

designed pedagogy course interventions that draw on the AEP conceptual framework.
Accordingly, the pedagogy course facilitators apply AEP to their practice to promote greater
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reflection and instructor learning of equitable pedagogies. Within a community of practice, the
pedagogy course facilitators apply teacher noticing to learn more about instructors’ lenses (i.e.,
their values, perspectives, and biases) by observing them and reviewing their written reflections.
By adapting to these lenses, facilitators can address instructors’ perspectives and model AEP
practices for instructors, so they can apply these practices with their students. By engaging in
teacher noticing, facilitators can support instructors in becoming more reflective in examining
and addressing equity issues.

Consequently, I designed the pedagogy courses as communities of practice to incorporate
a sociocultural perspective of learning (Vygotsky, 1978; Wenger, 1998). When learning about
equitable teaching in a CoP, | imagine that instructors reflect on their prior learning experiences
and interactions with their students and peers to learn equitable pedagogies. Through this
reflection, instructors can interact with students more equitably. Drawing on a sociocultural
perspective on learning, both pedagogy courses used small group discussion, collaborative
technology, and reciprocal teaching to raise, examine, and reflect on issues around equity,
student success, instructor experiences, and STEM cultural norms.

| use Table 3.1 below to describe the treatment and control conditions in the study.

Table 3.1

Comparison of Control and Treatment Pedagogy Courses

Pedagogy course activity Control Treatment

Same AEP curriculum content, reflection prompts, assignments/ v v
assessments, and opportunities to redo assignments

Same planning activities: examine course syllabi, learning outcomes,

student data v v

Facilitator provides dialogue and activities based on instructors’ expressed

Using weekly instructor reflection data, pedagogy course facilitators adapt
activities to instructors’ learning needs, thereby modeling and applying 6
AEP elements explicitly

interests (e.g., conversation about pedagogical challenges/ needs) for 30-40 v

minutes each week

Instructors write weekly reflections on teaching v v

Instructors discuss reflections with each other v v
v

Shared element of treatment and control: Reflection as a tool for instructor
learning. Both conditions shared guiding principles around reflection (see Table 3.1 above) and
sought to create a reflective community of instructors who learned about AEP. | examine how
instructors use reflection and data artifacts as tools to think about, learn about, and interact with
their students. By engaging in teacher noticing (van Es & Hand, 2017), instructors can become
reflective practitioners (Schon, 1987) by working with one another and learning through
dialogue and engagement with continuous learning and problem-solving. Tools like reflection
can support instructors and facilitators in understanding a) pedagogical goals and challenges and
b) ways in which instructors can design next steps to address these problems. These activities
and extensive dialogue on pedagogy promote reflection-in-action and reflection-on-action
(Schon, 1987). Throughout this process, instructors can engage in content-specific and non-
content specific noticing which can inform their pedagogical decisions.

27



Understanding what behaviors and attitudes are normalized through reflections can
enable facilitators to create more targeted professional development that promotes the unlearning
of harmful practices and a greater learning of equitable practices. In particular, I argue that
guided reflection can be beneficial for facilitators when it elicits the following from college
instructors:

e Reflection on values, experiences, learning history, routines, motivations, resistance to
equity.
e Reflection on teaching goals, what works, and what needs to be done next.
It is important to collect reflection data to understand a) how instructors perceive the
organizations’ values and b) how their prior experiences impact the ways they think about
teaching and learning.

As instructors reflect and engage with teaching, they will invoke different lenses or
perspectives in their written reflections. In this study, the facilitators in the treatment seek to
understand instructors’ different cultural lenses, or perspectives, by reviewing reflections and
adapting to instructors’ needs using the AEP framework. This approach enables the facilitators to
understand instructors’ values and perspectives and how these may or may not motivate
pedagogical change.

Like Duckor and Holmberg (2019), I examine changes in instructors’ competencies. This
study, however, focuses on equity-oriented teaching competencies. This study’s examination of
instructors’ developmental progression is grounded in Vygotsky’s (1978) work, which posits that
learning is inherently sociocultural. I studied instructors’ written and multimodal artifacts (e.g.,
teaching philosophies, evidence of AEP competencies in teaching portfolios, student gain score
visualizations) to examine their AEP competency over the course of a semester. The focus on a
developmental learning progression (Duncan & Rivet, 2013; Wilson, 2009) of equitable
pedagogies enables me to examine instructors’ growth trajectories of AEP competencies (AEPC)
in a sociocultural context. In Table 3.2, | offer a summary of the AEPC learning progression that
advances reflective and equitable teaching with supporting literature. This learning progression
serves as the AEPC construct map under Wilson’s (2005) four building blocks for constructing
measurement instruments. The construct map is the foundation for the AEPC assessment. A
more detailed construct map can be found in Appendix B.

Table 3.2
AEPC Learning Progression
Learning AEP Elements Description
Progression Level Used
0 AEP elements used, the instructor does not consider
Level O: learner needs (McCallum, 2013). This level of
No 0 competency reflects a lack of consideration of the
AEPC Mastery needs and perspectives of the learner.
, The instructor uses AEP elements 1-2:
Level 1:
Low 1-2

1. Clarify learning outcomes and pre-requisite

AEPC Mastery knowledge
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2. Align formative assessments and activities
(e.g., clickers, low-stakes assignments and
quizzes, discussion prompts) with outcomes

Fink (2013), Davis (2009), and Weinstein (2009)
highlight the importance of clarifying and supporting
students in meeting rigorous learning outcomes.
Clarifying expectations and aligning both instruction
and assessment with outcomes is foundational to
helping students equitably navigate course curricula.
The lack of alignment engenders equity issues in STEM
since it often privileges students who have more
background knowledge or those who have more access
to financial resources to support their success.

Designing for equity requires one to build and clarify
learning outcomes and course policies (e.g., grading,
assessment, accommodations) that are informed by the
equity literature (Feldman, 2018; Phuong et al., 2017).
For example, instructors can provide flexibility with
deadlines (e.g., extensions), offer opportunities for re-
grading, avoid curving down, and adjust policies based
on students’ contextual circumstances. These policies
and practices can foster a growth mindset within a
brave space for learning where students can take
chances, take risks, make mistakes, and grow in an
environment that is focused on mastery learning
(Phuong et al., 2017; Phuong et al., 2022).

Level 2:
Moderate
AEPC Mastery

1-4

The instructor uses AEP elements 1-4.

Elements 1 and 2 mentioned above

3. Identify students’ competencies, interests, and
needs

4. Understand equity barriers/ contextual
challenges to meeting outcomes

Reaching this level requires that level 1 be satisfied as
a prerequisite. This level represents moderate mastery
because research shows it is beneficial to identify
students’ existing competencies, equity barriers (e.g.,
imposter syndrome, stereotype threat, no internet
connection), and learning needs via formative
assessments that are aligned with learning outcomes
(McCallum, 2013; Phuong et al., 2017).

29



Level 3:
High
AEPC Mastery

1-5

The instructor uses AEP elements 1-5.

Elements 1-4 mentioned above
5. Adapt teaching practices based on these needs
and barriers

Drawing on diagnostic data aligned with course
learning outcomes, the instructor adjusts instruction,
which includes how they engage students in productive
struggle, model key skills, provide deliberate practice
opportunities, and offer feedback (Phuong et al., 2017).
Level 3 represents a higher degree of AEPC because
adapting instruction in a manner consistent with AEP
requires the prior levels. Adapting instruction without
this data-driven strategy can lead to misguided
instruction and assessment practices that do not address
key learning barriers (Phuong et al., 2021)

Level 4:
Very High
AEPC Mastery

The instructor uses AEP elements 1-6.

Elements 1-5 mentioned above
6. lterate: Reflect upon pedagogy to support
continuous learning, adaptation, and growth

The instructor demonstrates a commitment to
adaptation, iteration, and growth with students,
improving the application of previous elements
recursively. This level suggests that the instructor can
recognize breakdowns in their own teaching practices
and are flexible enough to employ and adapt culturally
responsive and universal design approaches (e.g.,
video, multimedia) to further their students’ success
(Hammond, 2014; CAST, 2018). In their reflections,
the instructors describe rationales for improving
teaching in ways that are grounded in multiple forms of
student learning data.

This level is the highest because in order to address
breakdowns in teaching and learning, instructors need
to have informed experiences associated with levels 1-
3 (i.e., AEP elements 1-5). Demonstrating a high-level
of mastery suggests the instructor continuously adapt
practices and policies. It is noteworthy that elevating
ongoing, critical reflection (Kendi, 2019), perspective
taking, and adaptation to reduce equity barriers
advances anti-racist pedagogical practice.
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Unique element of treatment pedagogy course: Facilitators modeled and applied the
6 AEP elements explicitly as a tool for instructor learning by using weekly instructor
reflection data to continuously adjust pedagogy course discussion and activities.
Specifically, the facilitators reviewed instructor reflections to

e Understand instructors’ cultural values, degree of deficit thinking, experiences with
equity and inequity, motivations, learning history, and what needs to be learned and
unlearned. The cultural values can include instructors’ and their organizations’ values,
attitudes, and beliefs (DiMaggio & Powell, 1991).

e Adjust instructor learning experiences to expand their critical consciousness around
student learning so that they can interact with students in more culturally responsive
ways.

Applying AEP, the facilitators adjusted the treatment based on instructors’ reflections on
their cultural backgrounds, which include their lived experiences, racial experiences, discourse,
and their STEM department culture (e.g., what is valued methodologically). Both conditions
prompted instructors to reflect and discuss how they may have experienced stereotype threat and
microaggressions based on their intersectional identities (e.g., race, gender, disability).
Facilitators in the treatment adjusted their practices by following-up with instructors in
subsequent lessons to have instructors think more critically about how institutional and
psychological barriers impact students from various intersecting identities, and how to adapt
their teaching to address these barriers. Facilitators aimed to practice the same critical reflection
and equity-oriented practices that they asked instructors to learn and adopt. These AEP strategies
were used to further instructors’ learning of equitable pedagogies, such as AEP.

To broaden instructors’ critical consciousness in the treatment, facilitators used culturally
responsive learning activities to enable instructors to expand their interpretation of culturally and
linguistically diverse students’ learning, reflect on and problematize wider systemic and
institutional barriers to learning, recognize triggers around race and culture, be aware of cultural
stereotypes and archetypes of individualism and collectivism, examine their biases and
limitations, and promote a sense of belonging (Hammond, 2014).

Guiding conceptual framework. My conceptual framework reflects the equitable
practices that I believe promote instructor learning. In particular, AEP adapts culturally
responsive pedagogy (CRP) and is modeled in treatment. This process promotes greater
reflection in the treatment, which | expect to increase instructor learning in the treatment relative
to the control as measured by AEPC assessments.

Specifically under this framework, in order for learning to be effective, facilitators need
to clarify outcomes, assess learner needs, plan instruction, and then adjust based on their own
reflection and instructors’ learning needs, patterns of behaviors, values, cultural backgrounds,
and strengths. By reviewing written reflections, facilitators can understand instructors’
perspectives, or lenses, to adapt learning experiences that shift instructors’ perspectives and
practices.

| leverage this conceptual framework to understand how pedagogy course facilitators
adapt their practices to address college instructors’ learning needs in the treatment. AEP builds
on culturally responsive pedagogy (CRP) by offering a framework to adapt CRP practices and
ways to expand instructors’ critical consciousness. For context, Ladson-Billings (1995) and
Hammond (2014) discuss how CRP involves engaging learners’ experiences, performance styles,
critical consciousness, and cultural knowledge to make curricula more relevant and effective.
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Using an experimental design, | investigate how AEP can be used to offer more targeted
culturally responsive professional development based on instructors' weekly reflections.
It is noteworthy that elevating ongoing, critical reflection, perspective taking, and adaptation to
reduce equity barriers advances anti-racist pedagogical practice. These are anti-racist
competencies that can help instructors understand learners’ perspectives, equity barriers, and
learning data so that instructors can re-examine their pedagogical decisions, biases, and
worldview. Taking a critical and anti-racist lens, the AEP framework is aware that racialization
IS a part of society, pedagogy, assessment, our educational system, and social fabric (Kendi,
2019). When instructors are initially applying AEP, there may be pedagogical policies, designs,
and decisions that privilege certain learners and are racialized even if unintentionally.
Acknowledging that there is not a single story and learning pathway for students, the AEP
framework therefore focuses on leveraging student learning data and ongoing adaptation to
mitigate the impacts that systemic barriers and racialization have on students. Engaging in deeper
reflection is key for continuously improving and adapting one’s mindset and pedagogy, which is
an important step for advancing student success. Such reflection can be further promoted when
data help instructors notice and address students’ learning needs and equity barriers.

3.3 Lenses on Instructional Change

Further, | am interested in the reasons that drive instructors to learn and implement
pedagogical changes. | am inspired by the notion of professional vision (Goodwin, 1994), which
refers to developing ways of seeing phenomena that reflect growing levels of expertise. | focus
more specifically on lenses for pedagogical change, which include the following: instructors’
values around the types of data sources used for instructional decision-making, beliefs and goals
around equity, the emotions that drive their behaviors, the kinds of content they prioritize, where
they place the responsibility for learning, and how departmental and disciplinary cultures impact
their pedagogical choices. In this way, these lenses, or mechanisms, allow me to address content-
specific and non-content specific noticing skills (e.g., stereotype threat, imposter syndrome). |
build on the teacher noticing literature to examine how instructors adapt teaching based on more
than unaided classroom observations, but also on information such as written reflections and data
on student equity barriers. | define 6 lenses below:

Authority and Community Lens,
Learning Goal Lens

Equity Definition and Perspectives Lens
Data Lens

Emotional Lens

Responsibility for Learning Lens

Authority and Community Lens. The Authority and Community Lens is defined as the
knowledge valued by the authoritative figures in the field. Here are questions that one may
consider when reflecting on this lens: Do authoritative figures, peers, the scholarly field, the
industry, and those I’m serving value the AEP practice? Is there a community of practice around
AEP? (Phuong et al., 2021a).

The Authority and Community Lens is important because it can explain why instructors
want to be a successful member of a tribe or community they are a part of or want to join. To
achieve this goal, instructors look outward to the organization to identify what practices are
valued by the tribe. Consistent with neo-institutional theory, Durkheim (2004) highlights that
individuals focus on social integration where they pay attention to information about
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membership, belonging, and the extrinsic and intrinsic rewards that help them succeed and move
forward in the tribe. Therefore, Durkheim (2004) would posit that instructors would have a need
to feel valued, fulfilled, supported, and connected to their organization or community, in order to
thrive and feel like they belong (Marshall, 2002).

The Authority and Community Lens is relevant to my context, because Communities of
Practice (CoPs), Communities of Transformation (CoTs), and Departmental Action Teams
(DAT) can offer a space where instructors can receive scaffolding to discuss and reflect on
problems of practice and ways to address them. COPs provide a network for instructors to share
ideas and expertise so that they can develop equitable practices. | particularly see CoPs and CoTs
as a beneficial way for instructors to discuss, interrogate, and re-examine norms, values, beliefs,
and practices within an organizational context, such as an academic STEM department. The
STEM department can contain authoritative figures (e.g., faculty, deans) and peers who reinforce
culturally valued behaviors and practices that instructors might mimic.

Through the Authority and Community Lens, | hope to build on the teacher noticing
literature by investigating how instructors are influenced by departmental and disciplinary
cultures as they learn to notice equity issues and act on this information. For example, in STEM
disciplines, instructors may value making decisions based on quantitative data more than
qualitative data due to departmental and disciplinary cultural norms and epistemologies.

The Authority and Community Lens is also inspired by the four frames of leadership
(Bolman & Deal, 2008). Leveraging the “symbolic frame” of leadership, professional
development programs and efforts can be symbolic gestures that can motivate instructors to
sustain pedagogical changes because their environment is signaling the importance of making
these changes. Professional development efforts like training and reflection assignments about
teaching can provide structures that support the adoption of new practices (Reinholz et al., 2019).
Instructors expressing these perspectives in their reflections would be invoking the Authority and
Community Lens. | hope to examine if instructors who frequently invoke this lens would be
more motivated to adopt equitable teaching practices.

Learning Goal Lens. The Learning Goal Lens is defined as the goals, concepts, or ideas
that one foregrounds in their mind. These goals, concepts, or ideas may include a focus on
academic content and/or equity issues. This lens speaks to the purpose and beliefs that instructors
have for their teaching. For example, instructors may focus on learning outcomes that emphasize
academic concepts. Instructors may also have goals focused on addressing equity, such as
addressing stereotype threat and improving student sense of belonging in the classroom. In the
teacher noticing literature, van Es and Hand (2017) would argue that content-specific (e.g.,
academic concepts) and non-content specific noticing focused on equity (e.g., stereotype threat)
is important for promoting a more inclusive classroom. Building on this work, 1 am interested in
examining whether high-growth instructors trained in AEP competency have more equity-driven
and academic content-driven goals than low-growth instructors.

Here are questions that one may consider when reflecting on this lens: Is the AEP
practice or knowledge relevant to my teaching, goals, and priorities that | am foregrounding in
my mind? Are these AEP practices relevant to the course content and concepts that my
organization and I prioritize? Do I prioritize addressing equity issues and students’ success with
learning academic content?

Equity Perspectives and Definitions Lens. The equity perspectives and definitions lens
posits that instructors’ definitions of equity can motivate them to adopt or not adopt AEP. One
definition of equity may include providing all students with the same learning opportunities.
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Another definition may focus on adapting learning opportunities based on students’ learning
needs. Building on TCSR and teacher noticing, | hope to examine how pedagogy courses can
utilize reflection and experiential learning to address instructors’ perspectives on equity and
inclusion. I am interested in how instructors’ perspectives and definitions of equity motivate their
use of equitable pedagogies.

Here are questions that one may consider when reflecting on this lens: How do | define
equity? Is equity responding to all students' needs or providing everyone with the same thing?
What is the connection between equity and student success? Is equity only about academic
achievement?

Data Lens. The Data Lens is defined as the kinds of knowledge and data that are
important and relevant in an academic and socio-organizational culture (Phuong et al., 2021a).
Here is a question that one may consider when reflecting on the Data Lens: Do | value certain
kinds of practices because they are tested using data sources and methods that are important to
me or my field (Hammer, 2005)? The Data Lens considers the sources from which instructors
can make determinations about student competencies. An instructor can use the Data Lens to
understand student perspectives and learning processes. This lens can be useful for diagnosing
student needs and adapting teaching.

All the pedagogical change theories in my literature review highlighted that data is an
important mechanism for promoting instructor pedagogical change. In particular, Birt et al.
(2019), Reinholz et al. (2019), and Kezar and Bernstein-Serra (2020) describe how
organizational culture plays a role in the adoption of active learning pedagogies. In thinking
about organizational culture, | plan to obtain a better understanding of how disciplinary
epistemological traditions impact how instructors learn and adopt equitable pedagogies.
Therefore, in my research, | argue it would be important to focus on how instructors value and
use data to motivate pedagogical decision-making. For example, | am interested in whether and
how instructors value and use different data sources (e.g., observations, clickers, formative
assessments, surveys, summative assessments) to understand and address equity barriers and
patterns in student learning. Thus, the Data Lens can help instructors notice more aspects of their
students’ perspectives and less visible equity barriers. I hope to examine whether the use of this
lens motivates the adoption of equitable pedagogies.

Emotional Lens. The Emotional Lens is defined as the emotions that arise from
engaging in a practice, experience, or reflection. | contend that the norms of a socio-
organizational culture impact how individuals think they should feel and how they should
express their feelings. From organizational behavior theory, natural systems thinking
perspectives would support this lens by stating that instructors’ intrinsic motivations,
experiences, and emotions can motivate behavior (Scott, 2006). Here are questions that one may
consider when reflecting on this lens: Does the data from implementing these practices help me
feel more valued, fulfilled (i.e., energized), successful, and connected to my organization and
those I’'m serving? Are these results and feelings worth my time and effort? Is the teaching
experience energizing me or burning me out? The Emotional Lens can explain motivations for
adapting teaching (Phuong et al., 2021a).

Responsibility for Learning Lens. The Responsibility for Learning Lens refers to how
the instructor views their role and the student’s role in learning-- whose responsibility is it if a
student doesn’t learn a concept? Are the “good” students the ones who teach themselves or don’t
need help? (Phuong et al., 2022). This lens contributes to scholarship on reflective college
teaching since it accounts for the systems, structures, and/or beliefs that foreground
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individualistic notions of learning that have contributed to STEM students leaving the major
because they felt under-supported and isolated in a competitive environment (Jackson & Cobb,
2010; Phuong et al., 2022; Seymour & Hewitt, 1997). This issue can be intensified for URM
students who have less support from home.

The Responsibility for Learning Lens would account for the logics that can support and
prevent adoption of equitable pedagogies. Identifying these logics in reflections would be
beneficial in professional development programs to understand instructors’ beliefs, values, and
the ways they make sense of the world. For example, instructors may hold a faulty logic that the
“good students” are the ones who teach themselves, do not need help, and/or do not ask for help.
This kind of logic or belief could inhibit the adoption of equitable teaching practices because
instructors may not believe that their role is to be responsive to students’ learning needs because
students are supposed to teach themselves. Curating learning experiences that enable instructors
to interrogate these beliefs is important for shifting instructors’ logics and promoting pedagogical
changes. | hope to introduce a logic on how instructors can collect student data to design, iterate
their pedagogies, and become more responsive to their students’ learning needs. I hope to
examine the extent to which the mechanisms above can explain the differences between low- and
high-growth instructors on AEP competency.

Identifying these lenses in reflections is beneficial for supporting instructors’ learning of
equitable pedagogies. Facilitators can focus on expanding instructors’ critical consciousness so
that they recognize the importance of using multiple forms of data and sharing the learning
responsibility with their students. Using multiple forms of data and considering various factors
that impact learning can enable instructors to have a more holistic view of their students, which
is important for adapting instruction to respond to student needs.

3.4 Bringing a Learning Sciences Perspective to the Field of Educational Development

Through my dissertation, | contribute a Learning Sciences approach to the field of
educational development. | focus on mechanisms of learning, sensitivity to culture and context,
and methodological depth at the level of how instructors learn and adopt inclusive pedagogies,
such as AEP. The educational development research that | reviewed in chapter 2 does not focus
on adapting to instructors’ cultural perspectives of the world. In this study, the facilitators in the
treatment engage instructors’ different lenses, or perspectives, by reviewing their reflections and
adapting to their needs using the AEP framework.

At the same time, | am extending the teacher noticing literature within the Learning
Sciences. Within a community of practice, pedagogy course facilitators apply teacher noticing to
learn more about instructors’ values, perspectives, and biases by observing them and reviewing
their written reflections. By adapting professional development practices based on this
information, facilitators can address instructors’ perspectives and model AEP practices for
instructors, so they can apply these practices with their students. My research identifies lenses
that instructors can invoke when they notice patterns in student data (e.g., observations,
performance, experiences with equity issues). By contributing these lenses, | offer specific
mechanisms to understand college STEM instructors’ learning processes, values, beliefs, and
motivations to adopt equitable pedagogies, such as AEP. For example, the Data Lens can help
instructors notice more aspects of their students’ perspectives and less visible equity barriers
(e.q., stereotype threat, imposter syndrome).

| further explore how pedagogy course facilitators can adapt professional development
interventions based on instructors’ reflection data to improve instructor competency with
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equitable teaching. In the teacher noticing literature, expert teachers learn to notice and be more
sensitive to differences in student learning. To analyze teacher learning, | leverage written
reflections to examine instructors’ noticing and thinking over time based on evidence of student
learning or lack thereof. As in the teacher noticing literature, | examine how instructors attend to
and make sense of verbal, non-verbal, and written artifacts from students. In particular, 1 focus
on improving how instructors can notice more as they collect data on student learning like one
would with the scientific method. By being able to notice patterns in student learning and in their
own biases and perspectives, | argue that instructors can more holistically understand their
student’s learning needs and equity barriers. By having this greater, holistic understanding and
awareness, instructors can make more data-informed pedagogical adaptations that target
students’ needs. I anticipate that this process can improve learning of equitable pedagogies,
where instructors interact more equitably with students. To answer research question 2, | hope to
build on the teacher noticing literature by leveraging these lenses to explain high and low-growth
instructors on AEP competency. Through my dissertation, I contribute a conceptual framework
on how AEP can guide facilitators in adapting professional development practices based on
instructors’ lenses that are identified through written reflections. This approach promotes a
model of teacher learning that focuses on increasing competency with equitable pedagogies, such
as AEP.

Within a higher education STEM context, my conceptual framework prioritizes equity in
the teacher noticing process, which is grounded in a sociocultural perspective of learning. In
particular, the AEP framework adds an equity perspective to teacher noticing as it seeks to create
a culturally responsive community of reflective practitioners. The AEP framework further
contributes to the teacher noticing literature, because it provides a framework with different
pedagogical practices that encourage instructors to reflect and respond to their students’ socio-
cultural context and equity barriers. Phuong et al. (2017) argue that taking students’ perspectives
is important for promoting student success for all students. Accordingly, part of being an
equitable instructor entails using data to reflect on one’s own pedagogical frameworks and
student perspectives in order to challenge unconscious biases and design for all students.
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CHAPTER 4: Methodology

In chapter 4, | describe my quantitative and qualitative research methodology. My
methodology was designed to address some of the limitations in the current educational
development literature. As described in chapter 2, the current literature has identified that
educational development programs can improve instructors’ adoption of equitable beliefs and
practices based on self-reported surveys. However, since these studies contained no control group
or randomization, these improvements could have been due to maturation and a practice effect. In
addition, none of the five empirical studies mentioned in chapter 2 controlled for any instructor-
level variables when determining the effect of educational development programs. Below, |
discuss how my mixed-methods research design builds on the existing literature and addresses
some of the limitations.

To test the efficacy of the conceptual framework that | present in chapter 3, | examine if it
is worthwhile to invest additional time and energy into applying AEP to educational development
programs. To achieve this goal and uphold research ethics, | therefore created an experimental
control group that provides exemplary educational development activities such as reflection and
dialogue because these practices have been shown to improve instructors’ adoption of equitable
teaching practices (Harrison-Bernard et al., 2020; Metevier et al., 2010; O’Leary et al., 2020;
Parker et al., 2016; Rooney et al., 2020). | designed the control condition to be effective and to
have the same number of class sessions as the treatment, because | want to isolate the effect of
adapting practices based on weekly instructor reflections. In my study, instructors were
randomized to treatment and control conditions to reduce bias, mitigate the impact of
confounding variables, create comparable groups, and support causal inference. To control for
instructor-level variables and account for dependency in repeated AEPC measures, | leverage
hierarchical and longitudinal modeling to examine instructors’ learning progression, adoption,
and development of equity-oriented teaching practices over time. | also applied hierarchical and
longitudinal modeling to analyze growth in instructors’ AEPC while accounting for instructor-
level characteristics.

In order to provide insight into instructors’ learning processes, I complement these
analyses with qualitative methods that include exploring teaching reflections, teaching materials,
and evidence of equitable teaching. This approach enables me to understand instructors’ lenses
(i.e., their values, motivations, perspectives) for adopting AEP, as well as to what extent
instructors plan, teach, assess, and reflect on data to improve student success in over a dozen
STEM courses in disciplines such as computer science, data science, and statistics. Identifying
and examining these lenses enables me to characterize the mechanisms that distinguish low- and
high-growth instructors on AEP competency. Through this mixed-methods research, | build on
the literature in chapter 2 by bringing together learning sciences and organizational behavior
theories to analyze the mechanisms that a) motivate instructors to learn equitable teaching
practices and b) support greater equity in student learning outcomes.

4.1 Study Context and Experimental Methods

This experimental study examines semester-long treatment and control pedagogy courses
that have the same content and measures for learning AEP. The courses focused on supporting
competency with AEP practice elements. As mentioned in chapter 1, the term “facilitators” refers
to those who teach the pedagogy courses, and the term “instructor” refers to student-instructors
enrolled in the pedagogy courses. The pedagogy courses primarily served instructors (e.g.,
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graduate student instructors, undergraduate student instructors, tutors) who were concurrently
teaching under faculty direction within university STEM courses, such as those in computer
science, data science, and statistics. This population of instructors is important to study because
they represent the future educators for our diverse undergraduate and graduate STEM student
populations. The instructors in my study often have more interactions with students than the
faculty of record due to the large numbers of students enrolled in these STEM courses. Moreover,
Ebert-May et al. (2011) and Ebert-May et al. (2017) found that educational development can be
particularly effective when it focuses on inexperienced college STEM instructors, because they
are more willing to learn and adopt non-traditional pedagogies (e.g., inquiry-based learning). The
authors found educational development to be impactful when these instructors have opportunities
for practice and reflection over a sustained period of time (e.g., multiple months).

In my study, first-time STEM instructors at an R1 public university were randomly
assigned to either a treatment or control AEP pedagogy course. The treatment and control courses
were co-led by the same facilitators (i.e., a faculty member and myself jointly) who employed
exemplary active learning activities and provided an AEP curriculum. These pedagogy courses
met weekly, and instructors taking these courses were asked to review student data related to their
teaching practices. As described in further detail below, the treatment adapted the pedagogy
course curriculum based on instructors’ weekly written teaching reflections and the control did
not. To ensure delivery of the treatment did not impact the control, instructor reflections from the
treatment were reviewed weekly by pedagogy course facilitators only after they taught the
control. Table 3.1 compares the 2 conditions. The two conditions are the same in all respects,
except for the use of adaptation based on weekly reflections. As described in my conceptual
framework, adaptation is a fundamental aspect of AEP and the purpose of this study is to isolate
and examine its potential effect. The close resemblance of the two conditions does involve the
risk that the treatment effect may be small and may not be detected in this study.

Table 3.1

Comparison of Control and Treatment Pedagogy Courses
Pedagogy course activity Control Treatment

Same AEP curriculum content, reflection prompts, assignments/ v v

assessments, and opportunities to redo assignments

Same planning activities: examine course syllabi, learning outcomes,
student data

Facilitator provides dialogue and activities based on instructors’ expressed

v v

Using weekly instructor reflection data, pedagogy course facilitators adapt
activities to instructors’ learning needs, thereby modeling and applying 6
AEP elements explicitly

interests (e.g., conversation about pedagogical challenges/ needs) for 30-40 v

minutes each week

Instructors write weekly reflections on teaching v v

Instructors discuss reflections with each other v v
v

In the treatment, facilitators employed the 6 AEP elements in teaching the pedagogy
course, thereby modeling how to use student learning data to improve instruction. For example,
the facilitators reviewed how instructors used student data to improve teaching as articulated in
their weekly reflections. After reviewing reflections and identifying instructors’ learning needs,
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facilitators explicitly noted making adjustments and demonstrated in the treatment condition how
to interpret and use assessment data more effectively for improving student success. For instance,
in response to reflections, facilitators expressed why and how to implement AEP elements
regarding assessment data, modeled these AEP elements explicitly, and discussed data collection
methods to empower instructors to do the same and apply AEP with their students. Furthermore,
instructors reported that they valued experimental, quantitative, and replicated research that
illustrated the efficacy of specific teaching practices they were asked to adopt. Responding to
instructors’ perspectives, treatment facilitators highlighted additional randomized, quasi-
experimental, or quantitative studies that validated the impact of inclusive and evidence-based
pedagogies. In particular, addressing skepticism and resistance to education and qualitative
research was addressed with a follow-up discussion of additional replication studies. In the
treatment, facilitators also showed the value of qualitative research and emphasized asking
instructors to collect their own qualitative and quantitative data to see what kinds of teaching
practices worked. The instructors learned from each other and the facilitators to see and
experience how using multiple forms of data was helpful for understanding student learning
barriers and adapting teaching.

By contrast, the control condition’s discussions for using student data were not informed
by instructors’ weekly reflections.

4.1.1 Participants

Table 4.1 shows that instructors in the treatment (n=65) and control (n=64) groups have
similar gender and URM characteristics. The control has about 31% women and 11% URM. The
treatment has 28% women and 9% URM.

Table 4.1

Descriptive statistics for instructors’ gender and URM status by control and treatment condition

Control Treatment
Covariate (n=64) (n=65)
Frequency (%) Frequency (%)
Gender Female 20 (31.25%) 18 (27.69%)
Male 42 (65.63%) 46 (70.77%)
Gender Non-Conforming 2 (3.13%) 1 (1.54%)
URM status URM 7 (10.94%) 6 (9.23%)
Not URM 57 (89.06%) 59 (90.77%)

4.1.2 Methods and Data Sources

I collected multiple data sources described below. I collaborated with graduate students,
staff, and faculty researchers who supported me with collecting, rating, and analyzing these data
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sources. I will refer to this group of individuals as “researchers” throughout my dissertation. The
faculty member and | were aware of the study hypotheses at the beginning of the study.

To answer research questions 1 and 2, | used the AEPC assessments. The pedagogy
courses required instructors to complete repeated measures of adaptive equity-oriented
pedagogical competency (AEPC): a baseline, a midterm, and a final AEPC assessment. These
assessments were course requirements. The AEPC assessment contained reflection questions that
asked instructors to provide evidence demonstrating AEP competencies. AEPC assessments elicit
evidence about teaching philosophies, written reflections on teaching and assessment practices,
and evidence of student learning (e.g., student gain score visualizations) and teaching
effectiveness. As described in chapter 5, the AEPC assessment was developed and validated using
Wilson’s (2005) validity framework.

For both conditions, the pedagogy course started in week 2 of the 16 week semester. The
pre-assessment reflection questions were divided into 3 parts. Part 1 was assigned and due in
week 2. Part 2 was assigned in week 4 and was due in week 5. Part 3 was assigned in week 5 and
was due around the beginning of week 6. The pre-assessment reflection questions were
administered across weeks 2-5, because | sought to examine how instructors had been teaching in
the beginning of the semester. The midterm was assigned in week 9 and was due in week 11. The
final was assigned in week 13 and was due at the end of week 15. Final AEPC assessments were
still allowed to be submitted in week 16 without penalty to accommodate the demands and
contextual circumstances instructors experienced.

To answer research question 2, I drew from instructors’ post-AEPC and non-AEPC
teaching reflections to understand the presence of qualitative mechanisms that motivate
instructors to learn and adopt Adaptive Equity-Oriented Pedagogy (AEP) in higher education.

Specifically, 10 low-growth and 10 high-growth AEPC instructors, as determined by the
guantitative analysis, were selected from the treatment condition. To accomplish this goal, the
bottom 25% and the top 25% of the 65 instructors on AEPC growth in the treatment group were
identified by the magnitude of the change in their AEP competency from pre- to post-semester.
First, all URM instructors in either of these groups were selected. Then, additional instructors
were randomly sampled to create sets of size 10 in both the low- and high-growth groups. The
participants assented to the use of their data. The 10 low- and high-growth instructors were not
notified that they were designated as low- and high-growth instructors, because this analysis was
conducted post-hoc.

Appendix C provides the selected reflection questions that constituted the dataset for RQ2.
| elected to focus on the post-semester AEPC assessment because these items ask instructors to
describe their teaching philosophies and values, what they have done, the evidence of
demonstrating AEP competency, and their reflections on how they have adjusted their
perspectives and pedagogical practices to advance student success. In addition to reflections used
to derive AEPC scores, additional (non-AEPC) reflections were solicited on pedagogically
relevant topics. For example, | drew on non-AEPC reflections regarding who is responsible for
learning (e.g., the student, instructor, etc.), to further understand the values and motivations to
learning AEP. This approach enables me to answer research question 2 because it offers insights
on the motivations and characteristics of low- and high-growth instructors.

Observation notes were taken during every pedagogy course meeting in both conditions to
determine fidelity of implementation for both conditions, though these notes were not directly
used for analysis in this dissertation.
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4.2 Variables and Notations for Multilevel Regression Models

In this section, | describe the multilevel regression models that I use to answer research
questions 1 and 2. | use hierarchical and longitudinal modeling to account for dependency in
repeated AEPC measures. Model 1 enables me to examine whether instructors in the treatment
condition grew more over time, on average, than those in the control condition, controlling for
instructor-level characteristics. As mentioned in chapter 1, I control for instructors’ gender and
URM identities because instructors with non-male and URM identities may find it easier to learn
and adopt AEP, since STEM is often a toxic environment for women and students of color (Sax et
al., 2018). As a result, non-male and URM instructors may be more motivated to learn equitable
pedagogies due to their experiences in STEM, where there is a lack of equity and inclusion. I also
control for the number of students of each instructor, since adapting instruction based on student
learning data may be more feasible for smaller classes. | also control for years of teaching
experience, because Ebert-May et al. (2011) and Ebert-May et al. (2017) found that educational
development can be particularly effective when it focuses on inexperienced college STEM
instructors, since they are more willing to learn and adopt non-traditional pedagogies. For my
quantitative analyses, | examine the following variables:

4.2.1 Model 1 Response Variable

AEPC variable (yl-j)

The continuous outcome AEPC variable (y;;) on a scale from 0-22, refers to assessments
(i=0, 1, 2) for the pre-semester (pre-intervention, timepoint 1), mid-semester (timepoint 2), and
the final (timepoint 3), where j is an index for the student. Every assessment measured AEPC.
The AEPC assessment questions ask students to write a teaching philosophy and practice
statement and discuss examples and evidence of their teaching effectiveness. There were open-
ended items that asked instructors about their teaching practices in the classroom and application
of equity-oriented practices. See Appendix D for examples of the AEPC assessment questions.
Appendix E contains a scoring guide.

As explained in chapter 5, the AEPC measure was validated using Wilson’s (2005)
validity framework. As a part of that process, a Partial Credit Rasch model was fit and the AEPC
latent variable was estimated using Warm’s Weighted Likelihood Estimate (WLE). The reliability
of the instrument based on WLEs is 0.94, suggesting that the instrument has high consistency in
measuring AEPC. The AEPC assessment shows no gender assessment bias and is positively and
significantly correlated with researchers’ review of teaching and pedagogical materials. More
details about AEPC assessment validation will be described in chapter 5. In order to incorporate
pre- and post-AEPC assessment scores, | use raw scores rather than WLEs for the multilevel
regression analysis in chapter 6.

For additional scoring validation and to estimate inter-rater reliability, another researcher
independently scored a random sample of 36 AEPC assessments. When analyzed for this purpose,
the AEPC assessments were de-identified by name and condition and were assigned a numerical
code. The results of this inter-rater reliability study are presented at the end of chapter 5.
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4.2.2 Model 1 Covariates

Time dummy variables( ¢;;; , t5;; )

For the statistical model, | created dummy variables for each time point except the first
one (i =0). The first time-point is the reference category. The first dummy variable is t;;;, which
is 1 at the second occasion (i = 1) and 0 otherwise. The second time variable is t,;;, which is 1 at
the third occasion (i=2) and 0 otherwise.

Treatment Group (E;)

The treatment group variable is a time-invariant dichotomous variable indicating whether
instructors were randomly assigned to the treatment or control condition. The value of the
variable is 1 for instructors in the treatment condition and 0 for instructors in the control
condition. The treatment and the control conditions have the same pedagogy course facilitators
who employ active learning strategies. However, in the treatment condition, these facilitators
adjusted instructional practices based on instructors’ weekly reflections on teaching. The
treatment’s adaptation started after the first month of the semester. The control condition is the
reference group.

Underrepresented minority status (URM) ( U;)

The underrepresented minority status variable reports whether an instructor is an
underrepresented minority (URM). | use a time-invariant dichotomous variable indicating the
URM status of an instructor (0 = non-URM; 1 = URM). Non-URM instructors are the reference

group.

Gender ( G;)
G; is a vector of two dummy variables for the gender of the instructor. I have a dummy
variable for female and for gender non-conforming with male as the reference category.

Years of teaching experience ( Teach;)

The years of teaching variable reports the number of years the instructor has taught a
course before at either the current or previous institution. The variable is continuous.

Number of students ( N;)

The number of students variable reports the number of students that the instructor taught
during the semester of the study. The variable is continuous.

Years of tutoring experience ( Tutory)

The years tutoring variable reports the number of years the instructor spent tutoring
students. The variable is continuous.

4.3 Data Analysis

In this section, | first describe my quantitative data analyses, including the multilevel
regression models that I use to answer research question 1. Then, | provide my qualitative data
analysis approach that | use to answer research question 2.

42



4.3.1 Quantitative Data Analyses

Model 1. To answer research question 1, | use multilevel modeling to examine whether
there is a greater increase in mean AEPC scores across time in the treatment pedagogy course
than in the control pedagogy course, controlling for gender, URM status, years of teaching
experience, and number of students. I use hierarchical linear modeling with random intercepts for
longitudinal data. Regarding research question 1, for measurements of instructor j (level 2) at time
i (level 1), I regress y;; on dummy variables for timepoints 2 and 3 ( t;;;, t5;; ), treatment group
(E;), interactions between time and treatment (Ejt,;;, Ejt,;;), URM status ( U;), a vector of two
dummy variables for instructors’ gender ( G; ), years of teaching experience ( Teach;), number
of students ( N;), and years of tutoring experience ( Tutor;).

I am examining growth in AEPC by studying the increase from pre-intervention AEPC
scores to mid-semester AEPC scores and from pre-intervention AEPC scores to post-semester
AEPC scores, and how much the growth differs between the treatment and control. | am taking
this approach instead of controlling for pre-intervention AEPC because of Lord’s paradox. Here is
my multilevel regression model:

Yij = Bo+ Bitiij + Bataij + B3Ej + ByEjty; + BsEjtyj + BsUp + B;G; + BsTeach; + BoN;
+ BoTutor; + ; + €

Where €;is the individual and time-specific residual and ¢ is the individual-specific random-

intercept both assumed to be normally distributed, with zero means and variance parameters 6
and 1, respectively.

4.3.2 Qualitative Data Analysis

To answer research question 2, | examined 10 high-growth and 10 low-growth AEPC
instructors in the treatment as determined by model 1. Among these instructors, | identified
frequent themes invoked for each group. I qualitatively coded each of six lenses (listed below)
separately to protect against bias when coding and testing conjectures. When coding the data, |
was blind to the instructor's name, condition, and whether they are in the low- or high-growth
group. | deductively code reflections using a codebook, tracking frequencies of codes and
exploring self-reported mechanisms for learning AEP (Saldana, 2011). | describe different phases
below of how I developed the codebook.

Phase 1: | developed an initial codebook based on my knowledge of the educational
development literature and my expectations given that | taught the pedagogy course. The lenses,
informed by the literature as described in chapters 2 and 3, formed the super codes. | list these
super codes below:

e Authority and Community
Learning Goal
Equity Definition and Perspectives
Data
Emotional
Responsibility for Learning
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Phase 2: By qualitatively coding written reflections from two instructors from another
semester that is not the focus of this dissertation, | was able to revise the codebook, test it for
external (proximal) validity, and introduce new subcodes as needed.

Phase 3: | revised the subcodes in consultation with dissertation committee members. The
codebook below represents the final set of codes.

Phase 4: | developed conjectures that would be examined through application and
comparison of code patterns to the new corpus of data that is the focus of this dissertation. |
present those code conjectures later in this chapter.

Phase 5: I systematically applied codes to the corpus of 20 participants’ teaching
reflections. The unit of analysis is at the reflection question level for instructor written reflections.
Responses to reflection questions are my unit of analysis because they enable me to understand
how instructors plan, teach, assess their teaching, and reflect on data to improve student success.

Codes were applied for each reflection question. More than one code can be applied to the
same unit of analysis. Examples of applying codes will be described in the next section. My goal
was to analyze the presence, frequency, and contingency of selected codes to determine
similarities and differences in what motivates instructors to learn AEP.

| tagged each written reflection response for a given participant with evidence of each of
the codes. This provided me with frequency and code co-occurrence data about whether particular
lenses are invoked repeatedly for a given participant. This approach also allowed me to compare
self-reported mechanisms for learning AEP across the treatment and control conditions.

Another researcher who is familiar with the AEPC construct was provided with the
codebook and some examples. | had a detailed orientation and overview of the coding strategy. At
this orientation, we together scored reflections from other semesters that were not used as part of
qualitative analyses in this dissertation. The researcher practiced coding during this time and |
gave feedback. The researcher independently coded written reflections, being blind to instructors’
condition and whether they were in the low- or high-growth group.

We qualitatively coded each of these lenses separately to protect against bias when coding
and testing conjectures. Using the codebook, we performed this coding in MAXQDA 2012
(VERBI Software, 2021), since the software allows us to examine the cross-comparison and co-
occurrences of codes.

4.3.2.1 Code Book

| use qualitative codes to understand the differences between low-growth and high-growth
instructors from pre- to post-semester on the AEPC measure. In Tables F1-F6 in Appendix F, |
describe the super codes and subcodes that guide my qualitative analyses for examining the
mechanisms that motivate instructors to learn and adopt AEP. Below, I provide a brief description
of the super codes which correspond to the lenses | defined in chapter 3. These lenses are
beneficial for interpreting the instructors’ written reflections.

Authority and Community Lens. The Authority and Community Lens involves
instructors who mimic and value practices from other instructors, their department, or academic
field. An example would be: “I am following or am heavily influenced by someone’s
pedagogical model.” One of the key subcodes is “I mimic esteemed equity-oriented instructors”.

Data Lens. The Data Lens describes how valued forms of data and analytical methods
affect pedagogical practice. The Data Lens is defined as the kinds of knowledge and data that are
important and relevant in an academic and socio-organizational culture. The Data Lens considers
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the sources from which instructors can make determinations about student competencies. An
instructor can use the Data Lens to understand student perspectives and learning processes. This
lens can be useful for diagnosing student needs and adapting teaching practices. Some of the
subcodes include: “I value quantitative data”, “I value qualitative data”, and “it depends on the
context”.

Learning Goal Lens. The Learning Goal Lens is defined as the goals, concepts, or ideas
that one foregrounds in their mind. These goals, concepts, or ideas may include a focus on
academic content and/or equity issues. This lens speaks to the purpose and beliefs that instructors
have for their teaching. For example, instructors may focus on learning goals that emphasize
academic concepts. Another example is that instructors may also have goals focused on
addressing equity, such as addressing stereotype threat and improving student sense of belonging
in the classroom. The subcodes for this lens include the “academic lens” and “equity lens”.

Responsibility of Learning Lens. The Responsibility for Learning Lens refers to how the
instructor views their role and the student’s role in learning-- whose responsibility is it if a student
doesn’t learn a concept? Are the “good” students the ones who teach themselves or don’t need
help? This lens contributes to scholarship on reflective college teaching since it accounts for the
systems, structures, and/or beliefs that foreground individualistic notions of learning that have
contributed to STEM students leaving the major because they felt under-supported and isolated in
a competitive environment (Jackson & Cobb, 2010; Phuong et al., 2021; Seymour & Hewiitt,
1997). Some of the subcodes include: “It’s on my student”, “It’s on me”, and “It’s on something
else”.

Emotional Lens. The Emotional Lens is defined as the emotions that arise from engaging
in a practice, experience, or reflection. I contend that the norms of a socio-organizational culture
impact how individuals think they should feel and how they express their feelings. From
organizational behavior theory, natural systems thinking perspectives would support this lens by
stating that instructors’ intrinsic motivations, experiences, and emotions can motivate behavior
(Scott, 2006). “Emotion tied to personal learning experiences” and “Emotions tied to how
students did in class” are some of the subcodes for this lens.

Equity Perspectives and Definitions Lens. The equity perspectives and definitions lens
posits that instructors’ definitions of equity can motivate them to adopt or not adopt AEP. One
definition of equity may include providing all students with the same learning opportunities.
Another definition may focus on adapting learning opportunities based on students’ learning
needs. “Equity is giving everyone the same thing (i.e., equality)” and “Equity is adapting to
address student needs and their socio historical context” are two different subcodes under this
lens.

4.3.2.2. Summary of Conjectures

I conjectured that the treatment’s effectiveness may be related to the lenses that instructors
revealed in written reflections. | provide my conjectures below:

1. Authority and Community Lens differences. Compared to the low-growth group, |
expected to see the authority and community subcode, “I mimic esteemed equity-oriented
instructors”, occurring more often in the high-growth group. Therefore, | hypothesized
that high-growth instructors will be inspired by other instructors and peers who use
adaptive data-driven practices. | anticipated that this inspiration would motivate high-
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growth instructors to adopt these data-driven practices to improve equitable outcomes
because they have been socialized by other instructors who have done the same.

Data Lens differences. | expected instructors in the low-growth group to primarily focus
on quantitative data over qualitative data, not responding to equity barriers and verbal/
non-verbal cues. Whereas, with the high-growth group, I expected to see the “I value
quantitative data”, “I value qualitative data”, and “it depends” subcodes to co-occur more
often. Therefore, | hypothesized that high-growth instructors will use and acknowledge the
validity of both quantitative and qualitative student data when adapting teaching.
Learning Goal Lens differences. Among the low-growth group, | expected to see an
overemphasis on academic content without a focus on equity barriers. Whereas, with the
high-growth group, | expected to see more emphasis on both academic content and equity
barriers. In other words, | expected to see both Learning Goal Lens subcodes (i.e.,
“academic goal” and “equity goal”) co-occurring more often in the high-growth group.
Responsibility of Learning Lens differences. In the low-growth group, | expected to see
a higher presence of the subcode “It’s on my student” relative to the subcodes: “It’s up to
me” or “it’s something else”. I expected to see a higher co-occurrence of these codes in
the high-growth group. I anticipated that the high-growth group would be more motivated
to identify learning barriers and adapt teaching to address them because these instructors
put the responsibility for learning on themselves, the student, and other contextual factors.
In addition, they believe their students’ success can and should be improved by adapting
teaching and assessment practices.

Emotional Lens Differences. | anticipated that the high-growth instructors would be
more motivated by their emotional response to how students perform in their class because
they would be adapting their teaching based on students’ social-emotional and academic
needs. | would anticipate that high-growth instructors would be more adaptive and
responsive to emotions than the low-growth instructors. For example, in the low-growth
group, I expected to see a lower presence of the subcode “[My] emotions are tied to how
students DID in my class (measured via their performance)”. I expected to see a higher
presence of this subcode in the high-growth group.

Equity Perspectives and Definitions Lens Differences. | anticipated that definitions of
equity focused on adapting instruction to address students’ needs would be more prevalent
among high-growth instructors than among low-growth instructors. For example, in the
low-growth group, I expected to see a lower presence of the subcode “Equity is adapting
to address student needs and their socio historical context”. I expected to see a higher
presence of this subcode in the high-growth group. By contrast, | conjectured that the low-
growth instructors would have a higher presence of the following subcode than the high-
growth instructors, for instance: “Equity is giving everyone the same thing (i.e.,
equality)”. I state this conjecture because I imagine that low-growth instructors would be
less willing to adapt their teaching to students’ needs if they believe that everyone should
have the same learning experience.

Explanation of core hypotheses. Regarding the Learning Goal Lens, a qualitative driver

for lower AEPC growth could be that the instructor primarily values academic content and
success, and tends to ignore other humanistic elements including equity barriers that the student
faces. In addition, the Authority and Community Lens could explain growth in AEPC because
higher-growth instructors may mimic the equitable teaching practices and norms in the academic
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department. By contrast, this lens could explain how low-growth instructors might mimic toxic
and inequitable pedagogical norms that can be common in STEM departments. The Data Lens
can also explain a lack of AEPC growth because the instructor does not value the validity of
qualitative data that focus on the human experience and equity barriers. Not considering multiple
forms of data could hinder AEPC growth because the instructors might not diagnose and respond
to equity barriers and interests. In addition, being responsive to verbal and non-verbal cues from
observation (qualitative data) can help an instructor adapt to better support student success. |
anticipated that the Responsibility for Learning Lens may be a qualitative driver for growth on
AEPC because instructors who share the responsibility with students will be more likely to adapt
their teaching to address student learning needs. In addition, | conjectured that the high-growth
instructors on AEPC would notice and address students’ equity and learning barriers.

Moreover, | anticipated that the high-growth instructors would be more motivated to adapt
their teaching based on their emotions of how students did in their class, because these instructors
would be more attentive and responsive to students’ social-emotional and academic learning
needs. Similarly, I conjectured that more high-growth instructors would have a definition of
equity that focuses on adapting to students’ learning needs and sociohistorical context, because
such adaptation would be consistent with their beliefs around equity.

Nevertheless, | recognize my existing biases within this research study and provide a
positionality statement below to contextualize a part of my worldview.

4.3.2.3 Positionality

My research is influenced by my positionality as a scholar and practitioner. My
positionality stems from my identities as a low-income historically underrepresented student who
comes from a Latino and Vietnamese immigrant household whose first language is not English.
My underrepresented student identity and learning disability fuel my passion to research and ask
questions about equity-oriented teaching, since | want to support students who struggle with
learning. | have experienced how the K-16 pipeline can feel like a maze without a map, especially
with access to limited resources. | am committed to restructuring this maze into a highway
towards greater access, equity, and inclusion.

Professionally, | have taught the pedagogy courses | am studying and am engaged in
educational development efforts. The team | am working with has collected pilot data and has
been engaging in experimental research for many years. The AEP framework is embedded in the
pedagogy courses in this study. As an instructor and a learner, | have experienced how instructors
adjusting their practices in the classroom and during office hours can improve my performance
and other students’ achievement. Therefore, I believe that teaching can impact student learning.
These experiences contribute to my post-positivist lens, which values multiple forms of evidence
and perspectives, since each form of evidence alone can be limited in understanding learners
(LeCompte & Schensul, 1999). Therefore, | believe that valid knowledge needs to rely on data
that is triangulated in ways that elevate multiple perspectives, which include the researcher,
instructor, and student among others. | feel that triangulation creates valid knowledge because
individual data sources or perspectives have explicit and invisible limitations.
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CHAPTER 5: Prior Validation of AEPC Measure

5.1 Introduction and Measurement Context

In order to rigorously examine how instructors progress in the development of equity-
oriented teaching practices and the degree to which a particular intervention might support such
development, this research requires a reliable and valid measure of equity-oriented pedagogical
competence. Having found no such measure in existence, | developed, empirically field tested,
and validated a measure specifically for this research. This chapter explains how my Adaptive
Equity-Oriented Pedagogy Competency (AEPC) measure was developed and validated, including
the measurement framework used, the psychometric methods applied, and evidence of reliability
and validity collected. The description of the measure provided centrally in this chapter is
intended to make the explanation of research results in subsequent chapters clearer and more
succinct.

AEPC evaluates the extent to which instructors are practicing elements of the Adaptive
Equity-Oriented Pedagogy described in chapter 3. In this sense, AEPC can be used as a measure
of college instructors’ effectiveness with applying equitable pedagogies. In chapter 6, | draw on
the AEPC measure to address research question 1. I utilize this measure for investigating the
efficacy of the pedagogy courses on instructors’ adoption of equitable teaching practices. In this
context, the collection of validity evidence is essential.

This measure includes materials that are often included in portfolios used in part to
evaluate college teaching, such as teaching philosophy and practice statements, learning
outcomes, formative assessment, and reflections on teaching (Seldin et al., 2010). This study is
the first, to my knowledge, that uses a Partial Credit Rasch model and item response theory to
validate a measure of equitable teaching at the R-1 university level. In chapter 6, | draw on the
AEPC measure for researching the efficacy of interventions on instructors’ adoption of equitable
teaching practices.

5.2 Methodological Framework: The BEAR Assessment System

I used Wilson's (2005) validity framework to guide the development and psychometric
analysis of the AEPC measure. The fundamental elements of Wilson's framework serve as the
foundation for the work of the Berkeley Evaluation and Assessment Research (BEAR) Center and
the BEAR Assessment System (BAS; Wilson & Sloan, 2000) in particular. Those fundamental
elements are referred to as “four building blocks” of an assessment system: construct map, item
design, outcome space, and measurement model (Wilson, 2005). I used the BEAR Assessment
System to support the AEPC measure’s development.

The construct map lays out the definition of what it means to be competent in a trait, such
as AEPC. The items are designed to enable individuals to demonstrate their competence by
successfully answering questions with difficulties that vary along the construct. The participants
respond to items in a well-defined outcome space (e.g., through selection of multiple choice,
writing an open-ended response that is scored according to a rubric). The measurement model
defines how responses in the outcome space relate to levels in the construct.

I created a construct map for AEPC to support sound assessment design of instructors’
adaptive equity-oriented practice. See Appendix B for the construct map. | have been engaging in
the four building blocks of the BAS assessment model (e.g., construct map, item design, outcome
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space, and Rasch model) (BAS; Wilson & Sloane, 2000; Wilson, 2005), and have been
developing a thorough literature review to support the construct’s development. I have defined an
outcome space by creating a rubric to score each item in order to relate it back to the construct
map. As | engaged in the four-building-blocks process, I collaborated with experts in the areas of
educational development, learning sciences, equity and inclusion, and college teaching in item
design. I also discussed the outcome space and rubrics for these items with these experts.

If this construct map is well-researched and validated, then the construct map can
effectively inform instructional decisions for instructors. Accordingly, | have developed items that
are grounded in the AEP elements (described in chapter 3) and the course objectives. | designed 6
items that aligned with various levels of my construct map. The 6 items performed well as a set
and served as the basis for the analyses for the remainder of this report. | present details about
these items in Table 5.1.

Table5. 1

Items and Levels

Item Item Score  Construct
number Levels Map
Levels
ila Question 1a. Teaching Philosophy and Practice statement. See  0-7 0-4c

Appendix D for question prompts.

itc What is the pre-assessment activity that you used to determine  0-1 0-1
whether or not the learning outcome has been achieved? Explain
how this assessment aligns with a homework, midterm, and/or
final assessment. Consider how you scored this assessment to
compare it to the post-assessment. Ideally, this assessment
should not take more than 10 minutes.

What is the post-assessment activity that you used to determine
whether or not the learning outcome has been achieved? Explain
how this assessment aligns with a homework, midterm, and/or
final assessment. Consider how you scored this assessment to
compare it to the pre-assessment. Ideally, this assessment
should not take more than 10 minutes.

Note: These pre- and post-assessments were created by the
instructors. The instructors administered these pre- and post-
assessments to their students during class.

i8a What is a list of the teaching practices and activities you will ~ 0-7 0-4c
implement to reach your learning outcome?

How do these practices and activities incorporate the core
elements of Adaptive Equity-Oriented Pedagogy? In particular,
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please describe how your teaching practices respond to your
students’ existing competencies, interests, and content area
knowledge.

110a How did the lesson go and what patterns of student behavior  0-7 0-4c
and learning did you notice? Based on data collected from your
students, did your teaching practice from your lesson work? If
so why? If not, why not? In your response, describe all the
specific AEP teaching practice elements you applied and how
students responded to these practices.

illa Based on the data you collected from your students, what would ~ 0-7 0-4c
you do next to improve your students’ success?

i12a What did you learn today that you did not know about your  0-7 0-4c
students? What else would you like to know about your students
to help you further support their learning? What new or refined
practices would you employ to achieve this goal and why?

I defined the outcome space by creating scoring rubrics for the items. In particular, for the
items scored from 0-7, the following rubric was used:

Table 5. 2

Scoring Rubric for 0-7 ltem Scores

Construct Map Item Description

Level Score

4c: Continuous 7 Educator describes all AEP elements with an example and
commitment to explains how their practice impacts the students’ success
adaptation and (Citing student and instructor evidence)

improvement

(Very High) or

Describes all AEP elements with an example and explains
rationale for how practice impacts students’ success (Citing
student and instructor evidence)

4b: Continuous 6 Describes application of all AEP elements with an example
commitment to (Citing instructor and student evidence)

adaptation and

improvement

(Very High)

50



4a: Continuous 5 Describes application of all AEP elements
commitment to
adaptation and

improvement
(Very High)
3: Adaptation based 4 Adapts based on full diagnosis, not only based on diagnosis of
on diagnosis learning competency
(High)
2b: Full Diagnosis 3 Diagnoses learning competency and interest (Full level 2)
(Moderate)
Or
Diagnoses learning competency (gets the concept right) and
learning barriers (equity barriers, lack of interest, or
misconceptions) (Alternative version of Full Level 2)
2a: Partial diagnosis 2 Diagnoses student learning competency
(Moderate)

Or

Diagnoses interest

1: Clarifies learning 1 Demonstrates application of element 1 and/or 2

outcomes; Aligns

formative assessment Element 1: Communication and clarification of learning

and instruction with outcomes

learning outcomes

(Low) Element 2: Alignment of formative assessment with learning
outcomes

0 0 Provides an irrelevant answer, does not apply any elements

For item itc which is scored from 0-1, scorers focused on assessing whether or not
instructors met level 1. The following collapsed rubric below was applied:
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Table 5. 3

Scoring Rubric for 0-1 Item Scores

Construct Map Item  Description

Level Score

1: Clarifies 1 Demonstrates application of element 1 and/or 2 both questions
learning outcomes; for item itc.

Aligns formative

assessment and Element 1: Communication and clarification of learning
instruction with outcomes

learning outcomes
Element 2: Alignment of formative assessment with learning
outcomes. For example, instructors would need to answer the
question as to whether the pre- or post-assessments align with
the learning outcomes reflected in graded assessments (i.e.,
homework, midterm, final).

0 0 Does not fully demonstrate elements 1 and 2 for both questions
for item itc.

For example, the participant only answers one of the questions
for item itc correctly and does not answer both itc questions
correctly.

Provides an irrelevant answer, does not apply any elements

To support consistent scoring using these rubrics, a detailed scoring guide was created and provided
to the scorers. See Appendix E for this detailed scoring guide.

5.2.1 Measurement Models

5.2.1.1 Model 1: Partial Credit Model (PCM)

There was an ordinal scoring strategy for item responses, ranging from 0-7. As shown in
Table 5.2 above, the point values align with specific levels from my construct map. There are 6
items scored in my model.

| fitted a Partial Credit Model (Masters, 1982) and estimated person locations (6,,) and the
item difficulty parameters (the step difficulties, &;; of the item i and of the levels j within the
item). This model places items and respondents on the logit scale. | provide an equation below
that shows the Partial Credit Model’s model-implied probability of a respondent at location 6,,
responding to item i at level j. Item i has step difficulties &;9, 6;;, 8;5, ..., §;m,—; Tor steps
0...M; — 1, where M; is the number of score categories for item i. The probability of respondent
n receiving score m for item i is
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m

exp ED[:G?: —5:]_:]
Yexp ¥ 6?:—6;}.

k=0 j=0
where appropriate constraints are applied to make the model identifiable. In particular, it is

assumed that the mean person location is constrained to zero. In the special case where M; = 2,
Equation 1 is the Rasch model for dichotomous items.

5.2.1.2 Model 2: Partial Credit Model (PCM) with Latent Regression

For the PCM, De Boeck and Wilson (2004) present latent regression as a person-
explanatory extension. | conducted a latent regression to account for measurement error when
examining the effects of covariates such as fidelity of implementation scores and gender.

In this latent regression PCM model, the person location 6,, in Equation 1 is decomposed
into a sum of terms that depend on instructors’ covariates. In this model, Z,; is the value on
covariate j for instructor p.

]
= 2
6 El Bjan +e (2)
It is assumed that €, ~ N(0, c2). B; is the regression coefficient for covariate j, g, is the
intercept, and ¢, is the residual of the instructor’s location, controlling for J covariates. The
regression model’s coefficient B ; may be interpreted as the effect of a one-unit change in

covariate j on the instructors’ AEPC, which in turn affects their probability of scoring at higher
levels. As applied to my data set, Z,,; is the instructor’s gender and Z,,, is the instructor’s fidelity
of implementation score, /] = 2, g, is the effect of gender being female, and g, is the effect of a
one-unit difference in fidelity of implementation scores on the participant's AEPC location.

5.2.1.3 Model 3: Differential Item Functioning (DIF)

Paek and Wilson (2011) provide the general form of the Rasch DIF model, as presented
below:

P (Xni = 1|6h, Gn) = exp(yni) / (1+ exp(ni))
and
1ni= Oh - i+ viGn

It is assumed that &, is normally distributed with a mean that differs by group, i.e., 04|g i N(ug,
o). As noted by Paek and Wilson (2011), this population modeling accounts for the overall group
ability differences, which enables the DIF comparison to be based entirely on y;.

This PCM DIF model adds a term, y;, the DIF parameter, which allows the difficulty of
item i to be different for the reference group (versus the focal group) by an amount y;. G is an
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indicator for the focal group. The DIF parameter measures the interaction of the group and the
item. This parameter also represents the item difficulty difference between the focal and reference
group (i.e., y; = 8 - 6 ). The PCM DIF model has a similar form as the Rasch DIF model for
dichotomously scored items.

ConQuest (Adams et al., 2012) was utilized to fit my item response model. Statistical
analyses were conducted in Excel, Stata, and ConQuest. The DIF analysis was also run in
ConQuest. | used Stata to produce figures such as scatter plots.

5.3 Validation Data and Procedures

Through multiple assignments, I collected assessment data regarding instructors’ adaptive
equity-oriented pedagogical competency (AEPC). For the study, the assessment was administered
to instructors in the graduate-level pedagogy and data analysis courses that | have researched.
These instructors represent my target population. The sample of instructors (n=124) included in
the validation analysis is slightly smaller than the sample (n=129) described in detail in chapter 4.
For the validation dataset, the gender non-conforming instructors were excluded because the
number was too small to support stable estimation of parameters related to this gender category.
Two other instructors were not a part of the validation analysis because the scoring of their
responses was not fully determined at the time the validation analyses took place. Differences
between the various data sets are further elaborated in chapter 6 below. Respondents wrote their
responses in a Word or text processing document. All instructors were asked to write their
responses in complete sentences. Below, | describe how | examine reliability and validity in this
study.

5.3.1 Reliability

Internal construct consistency. After the model was fit, person locations, which
represent the individual’s position on the logit scale, were estimated using both Warm’s Weighted
Likelihood Estimate (WLE) and Expected a Posterior (EAP) (Wilson, 2005). EAP are empirical
Bayes estimates and are likely to be biased towards the mean. On the other hand, WLEs are bias-
corrected maximum likelihood estimates. The reliability of these WLE estimates is reported and
represent the proportion of the observed variance attributable to variance in the underlying trait
(i.e., AEP competency) (Wilson, 2005). In particular, | estimated the person separation reliability
for WLE estimates, which indicates how precise my person location estimates are in measuring
my construct in relation to the between-person variability. High reliability coefficients indicate
that my instrument is performing well in separating respondents with different proficiency levels.

Inter-rater reliability. Because the AEPC instrument and AEPC scoring guide were
created by me, | needed independent scoring of AEPC assessments to provide more critical
validity evidence, such as inter-rater reliability (IRR).

Thirty-six instructors were randomly selected for an interrater reliability study. I
conducted IRR using the raw item scores from AEPC midterm assessments of these 36 instructors
used for research question 1. As described in chapter 4, there are 4 items for this measure. Below,
I discuss the procedure.

To examine whether the measure could be reliably scored by independent raters, |
conducted an inter-rater reliability analysis. I trained a researcher who was familiar with the
construct on the rubric for each item. I had an orientation and overview of scoring strategy with
this researcher.
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We scored exemplary sample papers that were not used as part of IRR analyses. He
practiced scoring and | gave him feedback.

Then, he independently rated the 36 papers that | had previously rated. While scoring, the
researcher was blind to my scores. We did not discuss each other’s scoring before or during inter-
rater reliability analysis.

| then estimated inter-rater reliability using Cohen’s Kappa with a quadratic weight. This
approach is appropriate because:

1. The AEPC measure is an ordinal variable.

2. The same two researchers rated each instructor’s AEPC assessment responses.

3. The two researchers conducted the ratings independently of each other.

4. For each assessment response, the researcher provided a rating based on the same number
and definition of categories.

5. The ratings are considered paired observations on the same measure.
6. Itis appropriate to penalize larger discrepancies more than smaller ones (Sim & Wright,
2005).
7. Itis a common approach to quantifying rater variability among human raters (Shermis,
2015).
5.3.2 Validity

Response processes. For summative instrument evaluation purposes, | conducted 10
think-alouds with instructors who completed the assessments. | examined the response processes
that students expressed while they completed the assessment.

Here is a script for my think-alouds: “I want you to read the question out loud or by
yourself. I would like you to explain your understanding of the questions and your thought
process as you answer the questions. Please tell me what you’re thinking. If you’re quiet for a
while, I may remind you to think out loud. | may also ask follow-up questions, such as, “May you
please elaborate on what you said?” [ may also ask, “What prompted you to answer the question
in this way?”” and “What prompted this specific answer?”.

I also administered exit survey questions to ensure that items are not ambiguous and do
not have multiple interpretations that could interfere with one demonstrating their competency
with applying the AEP elements. These questions were adapted from Wilson’s (2005) text and
included:

1) On average, how long did you take for each question?

2) What parts of the assignment are confusing or difficult to answer? Why?

3) Which questions best allowed you to demonstrate your competency with applying
adaptive equity-oriented pedagogy? Why or why not?

4) Which questions, if any, did not allow you to demonstrate your competency with applying
adaptive equity-oriented pedagogy? Why or why not?

5) Were the instructions sufficiently clear? How might the instructions be improved?

6) Did you go back and change any of your answers? If so, why?

7) If you were writing this assignment, how would you change specific questions? Why
would you change these questions?

8) What questions might you add to this assignment and why?

Internal structure. | gathered evidence that the items individually and as a set provide a
coherent measure of the AEPC construct. | have aligned the scoring levels from my items to the
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levels of my construct map. To gather evidence to help validate these hypothesized relationships,
I examined the location of item thresholds using the Wright Map (these results are presented in
the next section). | also looked at the mean proficiency increase across score categories within
each item. | hoped to see higher average thetas (i.e., proficiency scores) in relatively higher
categories across all items, meaning, people who tend to score high on a particular item, tend to
do so across all items.

Evidence based on relations to other variables. To demonstrate relationships to other
variables, | examined convergent validity with my construct. Evidence of convergent validity is
established when the construct is associated with a variable one would want it to be associated
with. | expected AEPC to be associated with variables such as AEP fidelity of implementation.

I measured AEP fidelity of implementation (scale 0-7) using an AEP element checklist
that a researcher would use when observing an instructor's teaching and looking through teaching
materials. | expect to see a positive relationship between AEP fidelity of implementation and the
instructor’s proficiency with the construct because I anticipate that my measure can capture
instructors’ AEPC.

For fidelity of implementation, researchers filled in a questionnaire. Researchers were
asked the following questions regarding the instructors’ teaching:

Question 1. Based on observations of this student-instructor’s teaching and review of this

student-instructor’s teaching materials (e.g., evidence of teaching effectiveness), please

mark all of the following practices that characterize this student-instructor’s teaching.
A: Communicates and clarifies learning outcomes
B: Aligns formative assessment with learning outcomes
C: Diagnoses student learning relative to learning outcomes.
D: Diagnoses student interest and how it's relevant to course content.
E: Adapts based on diagnosis
F: Demonstrates a continuous commitment to adaptation and improvement
G: Advances a coherent pedagogical rationale in both teaching practice and
materials
Question 2. Please elaborate on the reasons for the marks you provided above.

Consequences of use. I am also interested to examine if the instrument’s usage led to
some desirable and/or undesirable outcomes. | solicited data about the consequences of use that |
report below.

Fairness. I examined if the instrument’s usage is fair for particular groups (Wilson, 2005).
I hope that my instrument’s items are fair for instructors of different genders, since research
suggests that the field of STEM can be toxic for women (Sax et al., 2018). | used differential-item
functioning to make sure that male instructors who have the same 6 , or proficiency score, do not
have significantly higher item scores than female instructors.

5.4 Results

5.4.1 Wright Map

The Wright Map has a logit scale with respondents on the left and item thresholds on the
right. The left panel shows a distribution of instructors’ estimated locations. The right panel

56



shows the locations of levels within items (Wilson, 2005). Respondents who are aligned with an
item-level threshold have a 50% chance of scoring at the designated level or above. Respondents
who are above the threshold have more than a 50% chance of scoring at or above the designated
level.

According to my Wright Map in Figure 5.1, the items appear to cover the range of
respondent competencies. Nonetheless, | have some respondents who are above the highest items.
In other words, the most competent respondents need more challenging items for optimal
measurement.

Overall, the item category locations on the Wright Map are similar for item levels that
map onto the same construct levels. In the legend in Figure 5.1, I indicate that the bottom
threshold in light blue refers to level 1 and the top threshold in red refers to level 4c (i.e., scores of
7). | see banding for each level. I notice that the banding is ordered in the way | hypothesized in
the construct map. Respondents who tend to score high on the construct tend to score high across
items.

Based on my Wright Map, respondents going from the second to the third threshold
required a larger step compared to the step required from level 1 to 2. In addition, respondents
going from threshold 3 to 4 to 5 do not require sizable increases in the construct since these
thresholds are close to each other.

I notice that the level 1 and level 2 item locations are close to each other and have some
degree of overlap. | also noticed that the level 3 and 4 item locations are close to each other. In the
next iteration of scoring, it might make sense to collapse these categories into one level. For level
3, it seems that the item locations for items i1la, i12a, and i8a are lower than the item locations of
items ila and i10a. It is worth conducting future research on why these item locations are
different.
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Figure 5.1

Wright MAP of AEPC
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Each X' represents 1.5 cases. The labels for thresholds show the levels of item. and category. respectively.
5.4.2 Item Level Results

Item level internal structure. The mean location increase and banding of thresholds of
my Wright Map support construct validity. | expected to observe a monotonic increase in mean
WLE as levels increase within each item. A monotonic increase means that as the item level
increases, the mean 6 (i.e., M WLE) for instructors achieving the item level also increases
(Wilson, 2005). I checked and noticed that the mean WLE is increasing for each item. Table 5.4
below shows the typical pattern for item ila responses. For example, for item itc, | noticed that
the mean WLE increases from -2.05 for level 0 to 0.054 for level 1.
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Table 5. 4

Instructor Mean Location Increase for each item level

Response Percent . Std. Dev. of
Item Cate%ories Count (%) Mean Location Locations
ila 0 3 2.42 -6.19 0.93
ila 1 4 3.23 -4.60 1.48
ila 2 38 30.65 -2.14 1.01
ila 3 8 6.45 -0.93 0.78
ila 4 9 7.26 0.37 0.65
ila 5 24 19.35 1.56 1.09
ila 6 17 13.71 2.69 1.13
ila 7 21 16.94 4.32 2.05
i10a 0 4 3.23 -5.95 0.90
i10a 1 4 3.23 -4.44 1.16
i10a 2 44 35.48 -1.84 1.15
i10a 3 6 4.84 0.06 1.47
i10a 4 18 14.52 0.66 0.64
i10a 5 14 11.29 1.79 0.75
i10a 6 19 15.32 2.98 0.79
i10a 7 15 12.10 5.33 1.29
illa 0 4 3.23 -5.95 0.90
illa 1 3 2.42 -4.73 1.17
illa 2 27 21.77 -2.46 0.75
illa 3 18 14.52 -1.32 0.71
illa 4 21 16.94 0.63 0.59
illa 5 15 12.10 1.79 0.78
illa 6 18 14.52 2.77 0.84
illa 7 18 14.52 5.00 1.45
i12a 0 4 3.23 -5.95 0.90
i12a 1 2 1.61 -5.36 0.63
i12a 2 26 20.97 -2.59 0.70
i12a 3 21 16.94 -1.23 0.78
i12a 4 19 15.32 0.63 0.63
i12a 5 16 12.90 1.86 0.91
i12a 6 16 12.90 2.62 0.93
i12a 7 20 16.13 4,78 1.53
i8a 1 2 1.61 -6.61 0.83
i8a 2 17 13.71 -3.19 1.49
i8a 3 35 28.23 -1.62 1.13
i8a 4 16 12.90 0.69 1.12
i8a 5 23 18.55 1.85 1.02
i8a 6 24 19.35 3.28 1.40
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i8a 7 7 5.65 6.18 1.18
itc 0 6 4.84 -2.05 4.58
itc 1 118 95.16 0.54 2.89

Item parameter estimates and item fit statistics. | examined how the data fit the model
on an item by item basis using weighted mean square statistics (WMNSQ), which are also known
as infit statistics (Wilson, 2005). Infit statistics characterize the degree to which the observed
randomness agrees with the statistical expectation based on the model. Items with infit statistics
above 1.33 are more random than expected. Items with infit statistics below .75 are less random
than expected.

Furthermore, item-level categories with infit statistics above 1.33 suggest that these item-
level categories are more random than the model implies. In other words, there may be some high
achieving students who score low on the category and vice versa. More specifically, instructors
with high thetas tend to answer the item incorrectly at that level and instructors with low thetas tend
to answer the item correctly at that level. In the ConQuest output, | did not see any items or item
levels that had infit statistics above 1.33 (See Table 5.5).

| have provided tables below to show individual item difficulty parameter estimates, item
category difficulty parameter estimates, and their associated infit statistics. I flag items as “L” (i.e.,
low) with fit statistics below 0.75, and I flag items as “H” (i.e., high) with fit statistics above 1.33.

Table 5.5

Item Difficulty Parameters and Fit Statistics

Item 5 std.err WMNSQ Cl t-statistic Flag
ila -0.882 0.118 0.88 (0.69, 1.31) -0.7

i8a -0.939 0.129 0.68 (0.74, 1.26) -2.6 L
i19a -0.399 0.117 0.78 (0.70, 1.30) -1.6

illa -0.778 0.118 0.44 (0.73, 1.27) -5.3 L
i12a -0.854 0.118 0.54 (0.73, 1.27 -4.0 L
itc -5.347 0.498 1.17 (0.28, 1.72) 0.6

Note. *An asterisk next to a parameter estimate indicates that it is constrained
Separation Reliability = 0.985
Chi-square test of parameter equality = 332.28 df =6, Sig Level =0.000
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Table 5.6

Item-category difficulty parameter estimates and fit statistics

Item  category § std.err WMNSQ Cl t-statistic flag
ila 0 049  (0.00-2.04)  -11 L
ila 1 -4.133 0.333 095  (0.15-1.85) 0
ila 2 -4.544 0.303 0.77 (0.67-1.33) -14
ila 3 0.808 0.260 0.94 (0.47-1,53) -0.1
ila 4 0.390 0.273 0.85 (0.52-1.48) -0.5
ila 5 0.560 0.263 092  (0.79-121)  -0.7
ila 6 2.986 0.293 0.97 (0.73-1.27) -0.2
ila 7 3.934* 1.19 (0.62-1.38) 1.0
i10a 0 0.35 (0.00-2.00) -1.6 L
i10a 1 -4.162 0.346 0.97 (0.14-1.86) 0.1
i10a 2 -4.934 0.314 091  (0.65-1.35)  -0.5
i10a 3 1.180 0.268 0.99 (0.33-1.67) 0.1
i10a 4 -0.530 0.274 0.81 (0.74-1.26) -1.5
i10a 5 1.810 0.268 0.89 (0.67-1.33) -0.6
i10a 6 2.332 0.296 0.81 (0.75-1.25) -1.6
i10a 7 4.305* 0.64 (0.58-1.42) -1.9 L
i11a 0 035  (0.00-2.02)  -16 L
illa 1 -3.614 0.337 1.01 (0.00-2.03) 0.2
illa 2 -4.741 0.317 0.81 (0.75-1.25) -15
illa 3 -0.718 0.250 0.80 (0.74-1.26) -1.6
illa 4 0.197 0.255 0.70 (0.76-1.24) -2.7
i11a 5 1.984 0.260 088  (0.69-131)  -0.7
illa 6 2.635 0.296 0.83 (0.74-1.26) -1.3
illa 7 4.257* 0.71 (0.61-1.39) -1.6 L
i12a 0 036  (0.00-2.07)  -15 L
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i12a 1 -3.199 0.336 1.05 (0.00-2.33) 0.3

i12a 2 -5.138 0.322 083  (0.74-126)  -1.3
i12a 3 -0.895 0.247 082  (0.77-123)  -17
i12a 4 0.501 0.253 074  (074-126)  -2.1
i12a 5 1.873 0.260 089  (0.71-129)  -0.7
i12a 6 2.839 0.304 092  (0.72-128)  -06
i12a 7 4.019% 073  (0.62-1.38)  -15 L
i8a 0 065  (0.00-223)  -05 L
i8a 1 -1.874 0.424 0.01 (0.0-6.28) 0.0 L
i8a 2 -7.976 0.424 093  (0.66-1.38)  -0.4
i8a 3 -2.254 0.282 082  (0.80-120)  -1.9
i8a 4 1.052 0.270 087  (0.69-1.31)  -0.8
i8a 5 1.482 0.274 096  (0.79-1.21)  -0.4
i8a 6 3.294 0.289 094  (0.75-125)  -0.4
i8a 7 6.276* 069  (043-157)  -1.2 L

Note. An asterisk next to a parameter estimate indicates that it is constrained

| identified 2 potential reasons below for my low fit statistics, both of which may merit
further investigation.

Potential reason 1 for low fit statistics: Repetition between items. | hypothesize that
item i8a has slightly low fit statistics because it asks for similar content as item ila. In fact, both
items ask participants to describe the AEP practice elements they have applied. Similarly, |
hypothesize that i11a and i12a have low fit statistics because these items were next to each other
and were asking for similar content (i.e., what instructors would do next based on data). This
might explain why the item responses follow a similar pattern. In the next iteration, | should
improve the items to make them less repetitive to each other, in order to reduce the local
dependence between these items. This may improve the fit statistics. In chapter 6, | describe how
| address this issue by creating one item score for illa and i12a when answering research
question 1.

Potential reason 2: Items differentiate low- and high-performers in deterministic
ways. | also examined items ila, i10a, and i1la because the lower categories of these items have
low infit statistics. The low infit statistics could be present, since it is possible that these items are
discriminating between low and high competency instructors in a way that is more deterministic
than the model implies. This phenomenon could be the case because the item level ordering and
scoring strategy follow approximately a Guttman structure, which is a deterministic model.
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5.4.3 Reliability

Person separation reliability. | estimated person separation reliability, which describes
the extent to which a measure was able to separate people with different levels of proficiency
(Wilson, 2005). In ConQuest, the WLE person separation reliability of the instrument is estimated
as 0.94. Similarly, in ConQuest, the MLE person separation reliability is estimated as 0.94.
Although I was unable to obtain an EAP reliability estimate in ConQuest, these WLE and MLE
reliability estimates suggest that the instrument has relatively high consistency in measuring
AEPC.

Inter-rater reliability. Tables 5.7-5.10 contain the inter-rater agreement data for each of
the 4 items that | studied. Below each table are statistics indicating the percent of exact
agreement, the percent of exact or adjacent agreement, Cohen’s weighted Kappa, and Cohen’s
Kappa. These statistics are most commonly used to measure inter-rater consistency in
assessments. In Tables 5.7-5.10, the diagonal numbers are the frequencies for exact agreement.
The numbers above the diagonal values are the frequencies of adjacent agreement.

Table 5.7

Inter-rater agreement for item 1

Rater 1
0 1 2 3 4 5 6 7 Total

0 1 1

1 1 1

2 4 4

3 1 1
Rater 2 4 5 5
5 1 1

6 1 10 11

7 2 10 12
Total 1 1 4 1 5 2 12 10 36

% exact agreement = 91.67%

% exact or adjacent agreement = 100%
Estimated Quadratic weighted Kappa = .99
Estimated Quadratic weighted = .99

63



Estimated unweighted Kappa = .891

Table 5. 8

Inter-rater agreement for item 2

Rater 1
0 1 Total
0 1 1
Rater 2
1 35 35
Total 1 35 36
% exact agreement = 100%
Estimated Quadratic weighted Kappa =1
Estimated Kappa =1
Table 5.9
Inter-rater agreement for item 3
Rater 1
0 1 2 3 4 5 6 7 Total
0 2 2
1 1 1
2 2 2
3 2 2
Rater 2
4 4
5 1 12 13
6 2 9 11
7 1 1
Total 2 1 2 2 5 14 9 1 36
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% exact agreement = 91.67%

% exact or adjacent agreement = 100%
Estimated Quadratic weighted Kappa = .99
Estimated Kappa = .889

Table 5. 10

Inter-rater agreement for item 4

Rater 1
0 1 2 3 4 5 6 7 Total

0 4 2

1 0 1

2 1 2

3 5 2

Rater 2

1 16 4

5 2 0 13

6 6 1 11

7 0 1
Total 2 1 2 2 5 14 9 1 36

% exact agreement = 91.67%

% exact or adjacent agreement = 100%
Estimated Quadratic weighted Kappa = .99
Estimated Kappa = .879

The quadratic weighted kappa captures the degree of agreement between two raters above
the agreement that would be expected to occur due to chance. The kappa statistic ranges from 0
(i.e., no agreement) to 1 (i.e., perfect agreement). Kappa is the measure of chance-corrected
agreement. Kappa relates the agreement to the variation in the population. In my sample of scores,
zero occurs as well as seven. There is a great heterogeneity in the responses. The chance
correction becomes more serious when there is less variation. Therefore, it is easier to obtain a
high kappa when there is a larger range of responses like in my sample.

In Table 5.11, Altman (1999) and Landis and Koch (1977) provide guidelines for
interpreting strength of agreement captured by quadratic weighted Kappa:
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Table 5. 11

Guidelines for interpreting the strength of agreement with Kappa

Kappa range A_ltman’s (1?99) Landi§ and Koch_’s (1977)
interpretation interpretation
< 0.20 Poor Poor Poor
0.21 - 0.40 Slight Fair Slight
0.41 - 0.60 Moderate Moderate Moderate
0.61 - 0.80 Good Good Substantial
0.81 - 1.00 Very good Very good Almost perfect

Based on these guidelines for interpreting the strength of agreement, the range of
quadratic kappas on the AEPC inter-rater agreement reliability study across items is “very good”
or “almost perfect” (see Tables 5.7-5.10). In each case, the Kappa statistics are statistically
significant (p<0.0001), indicating that the agreement is much higher than due to chance alone.

The level of inter-rater reliability is very high for several reasons. First, the rubric is very
analytic rather than holistic in nature. For example, raters are counting the number of elements
with evidence. In addition, the training of the second rater was extensive. Consequently, the
second limitation is that a brand-new researcher who was not as well-trained might have a lower
agreement rate. Moreover, the small sample of 36 papers from 1 university and pedagogy course
on AEP may be similar in ways that make them easier to score consistently in comparison to
papers collected in a different context. The instructors were also encouraged to bold the AEP
elements in their responses, which allowed for easier scoring. The measure when administered to
a new population could yield more ambiguous responses, which could reduce IRR.

5.4.4 Validity

I constructed my argument for validity based on the Standards for Educational and
Psychological Testing (AERA, APA, & NCME, 2014). The standards have five strands that
include instrument content, internal structure, response processes, evidence related to other
variables, and consequences. Although the items are being used in assignments in real courses, |
am researching the psychometric properties of the instrument to better understand the construct
and to improve the instrument in the future. This instrument, its items, and the Partial Credit
Rasch model can also inform how course grades are assigned and how feedback is provided to
instructors. Another intended use of my assessment is for formative and summative evaluation of
the instructors. An additional purpose for the instrument is to evaluate the course curriculum’s
effectiveness in supporting instructors’ mastery of adaptive equity-oriented pedagogy
competency. | hope to use data from this study to revise the measure and curriculum of the
graduate-level pedagogy and data analysis course.

Content validity: Evidence related to instrument content. As mentioned above, |

designed my construct based on the competencies needed to demonstrate proficiency with
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adaptive equity-oriented pedagogy. | created the items based on the construct map. In particular,
score levels for each item are associated with a construct map level.

For formative instrument development purposes, | have conducted think-alouds and item
paneling with the instructors and the teaching assistants who are familiar with the construct. They
have provided me with feedback on improving the items and my construct map. Therefore, my
construct map and items have gone through multiple revisions.

Evidence based on response process. The evidence on response process validity gathered
Is encouraging. The instructors indicated that the assessment items were very easy to understand.
The instructors interviewed also stated that the questions were easy to understand. For instance,
one instructor wrote in an exit survey, “The instructions were very clear. Thanks for being so
clear! Other instructors can learn from y’all.” Another instructor stated, “I feel like everything
was straightforward.” When describing the instructions, an instructor said, “The instructions were
very clear and concise.” Interestingly, one instructor expressed: “I think the written instructions,
and those given in class were very clear in explaining the goals of the assignment to us.” This
quotation prompted me to consider investigating in the future the degree to which clarifying
instructions in-class impacts the ease of understanding items on the instrument.

| also asked instructors about which questions enabled them to best demonstrate their
competency with applying AEP. One instructor stated, “Questions 1, 2, 3,4, 6,9, 10, 11, 13, 15,
and 16 all allowed me to demonstrate my competency with applying AEP practices mainly
because they either had m[e] reference them or demonstrate the outcomes of using them.”
Another instructor expressed: “Specifically, the questions in the first section were good questions
that helped stimulate our minds about how we use AEP in the classroom. These questions directly
asked us how these principles help our teaching and how we can incorporate these principles into
our teaching.”

I also asked how instructors might change the assignment to improve it. One instructor
stated that she would recommend requiring more data visualizations to be produced. Another
instructor expressed, “I would not change any question and the overall assignment is designed in
a reasonable way.” Similarly, when I asked instructors about adding questions, many instructors
said that they would not add more questions to assignments. | hypothesize this may be the case
because the assignments already had many questions. It is also possible that many instructors did
not want to have to answer more questions.

When responding to questions during think alouds, the instructors drew on experiences,
student data, course frameworks (e.g., adaptive equity-oriented pedagogy (AEP)), and concepts to
motivate their responses. For example, one instructor, “I drew on adaptive equity-oriented
pedagogy the most, as | am rapidly adapting my teaching practices based on feedback. I believe
this framework should be applied to every student as it is the fairest and help students improve the
quickest.” When describing the concepts that influenced their thought process as they responded
to questions, a tutor expressed: “I wanted to use AEP the most because it gave me a step by step
process on how to effectively tutor each of my tutees. The five core concepts are easy to follow
and have shown a lot of success when I used them. I think every student should be able to have a
takeaway for the concepts that they want to learn from a class. In order to achieve this, | used
AEP and wanted to get better at this concept.”

During interviews, many instructors described how they cycled through the different
elements of the AEP framework to adapt teaching practices that resonated with their philosophy
and that they thought would improve student learning, such as wise criticism, modeling, inquiry-
based learning, and diagram mapping. One instructor stated that he “relied heavily on the AEP
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methods because many of the principles of AEP agreed with [his] own teaching philosophy and
[he] had found that based on [his] experiences with the students the AEP methods were the most
effective.”

One instructor mentioned that a few questions seemed similar to each other. For instance,
this instructor said, “A lot of the questions are a bit repetitive, so maybe cutting it down and
adding more variation in questions would be good.” However, this instructor provided correct
answers to these questions and expressed a solid understanding of what the question was asking.
In the future, 1 will try to see if | can consolidate some of my items to make the assessment sound
less repetitive.

Evidence based on relations to other variables: Fidelity of implementation. My
hypothesis about convergent validity was met between instructors’ WLE parameter estimates and
the researcher’s AEP fidelity of implementation score. The correlation between the WLE
parameter estimates and the researcher’s AEP fidelity of implementation score is 0.94. This
correlation may be spuriously high because some of the materials reviewed as a part of the
fidelity evaluation were also submitted by the instructors and scored as item responses for
determining the measure. Nonetheless, this correlation was statistically significant at the 5% level.
See Figure 5.2 for the scatter plot between these two variables, which portrays a positive
relationship between these two variables.

Figure 5. 2

Scatterplot of WLE vs. AEP Fidelity of Implementation
WLE by Fidelity of Implementation Scores
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In order to further assess external validity, | conducted a Latent Regression with the
PCM. I regressed instructors’ AEPC on their fidelity of implementation scores, when controlling
for gender. For each unit increase in the fidelity of implementation score, the instructors’ location
in the logit scale is estimated to increase, on average, 1.571 logits when controlling for gender.
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This increase was statistically significant at the 5% level. | present these results in Table 5.12
below. This result suggests that when an instructor scores higher on the fidelity of implementation
score, there is a higher likelihood that the instructor will have demonstrated relatively higher
degrees of AEPC.

When controlling for fidelity of implementation scores, gender does not significantly
predict an instructors’ AEPC at the 5% level. This result is promising because gender is not
expected to be associated with AEPC competency.

Based on these findings, researchers’ review of instructors’ teaching and their pedagogical
materials tended to align with instructors’ competency estimates. These results can further support
the external validity of my measure, since I hypothesized that instructors” WLE parameter estimates
and the researcher’s AEP fidelity of implementation score would be positively correlated.

Table 5. 12

Latent Regression

Predictor Coefficient  Std. Err
Fidelity of Implementation Score 1.571* 0.040
Gender 0.248 0.150
Note. *p <.05

Fairness: Differential Item Functioning (DIF). ConQuest was used to fit a model for
DIF. In addition, when the DIF model was run in ConQuest, I noticed that the standard errors
were large for item itc, which can be explained by the fact that ConQuest tends to provide a larger
standard error to the final item in the estimation process. Therefore, the DIF analysis was run
again in ConQuest where item itc was the first item in the list with the intention of obtaining a
more accurate estimate of the item’s standard error. | used this standard error for itc, which |
utilized to produce the standard error of ¢ in the table below. | used the estimates from the first
DIF model run in ConQuest for producing the values in Table 5.13 below.

Table 5. 13

DIF Item Analyses for Gender

Item Focal Group 7 StdErr of

ila Female -0.112 0.236
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i8a Female -0.216 0.258

i10a Female -0.074 0.236
illa Female 0.220 0.236
112a Female 0.114 0.236
itc Female 0.15 0.998

Note. *p <0.05 None of the 7 are statistically significant

I apply Paek and Wilson (2011)’s criteria for analyzing DIF. Paek and Wilson (2011) state
that a logit difference value less than 0.426 is “negligible”, a value between 0.426 and 0.638 is
considered “intermediate”, and a value over 0.638 is considered as a “large” DIF (p. 1028).

No items show statistically significant DIF. For example, the first item, ila, is estimated to
be 0.112 logits less difficult for the females. In other words, female students found the item to be
easier than male students. This difference is not statistically significant because a 95% confidence
interval [-0.575, 0.351] contains zero.

In addition, the magnitude of the DIF is negligible because they are always less than the
Paek and Wilson (2011) threshold of 0.426 logits. For instance, item ila has y = -0.112. Since |-
0.112 logits| < 0.426, this means the observed level of DIF, even if it were statistically significant,
would be negligible (Paek & Wilson, 2011).

Item i11a has the largest magnitude in favor of males (7 = 0.220), but this value is
negligible in magnitude and is not statistically significant. However, due to the size of the data
set, the statistical power to detect DIF is low. Therefore, DIF analysis should be performed again
when additional data is collected.

In sum, | found no evidence of Differential Item Functioning (DIF), or item bias, between
males and females because no item by gender interactions (i.e., 7) were both statistically
significant and above 0.426 in magnitude (see Table 5.13) (Paek & Wilson, 2011). In other
words, for all levels of item difficulty, male instructors do not have significantly higher item
scores than female instructors who have the same AEP Competency score, or vice versa.

The absence of gender DIF in the measure is evidence that the measure is equally fair for
males and females. This enables for the meaningful interpretation of any gender effects that may
appear in multilevel regression analyses that address research questions 1 and 2.

Consequences of use: Benefits. One of the goals of this assessment is to help instructors
document equity-oriented practices and demonstrate teaching effectiveness in ways that go
beyond course evaluations. In particular, there is evidence that instructors were able to document
and improve their AEP practices: instructors stated that the instrument helped them improve their
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instruction and student learning. For example, one instructor stated, “I draw upon Adaptive
Equity-Oriented Pedagogy because I have seen firsthand how using these strategies benefit[s] not
only myself, but also the students I teach.” In addition, an instructor expressed, “I relied heavily
on the AEP methods because many of the principles of AEP agreed with my own teaching
philosophy and I had found that based on my experiences with the students the AEP methods
were the most effective.” Similarly, another wrote: “I thoroughly enjoyed this assignment. I think
it made me think a lot more during my tutoring session and made me focus solely on helping the
student. I also think it was super impactful to visualize my impact on my students. Before, | just
tutored and didn’t think much about the outcome. After deploying a pre and post assessment, the
improvement is illustrated vividly during tutoring. Thank you for this opportunity.”

Many instructors also discussed how the AEP framework helped them promote inclusive
learning environments. When describing how examining student learning data and feedback helps
check biases, an instructor said, “I drew on Adaptive Equity-Oriented Pedagogy because
whenever | teach, | aim to be as inclusive as possible. I also want to be able to understand and
check my biases, and to have my students feel comfortable in their classroom settings.”

Multiple instructors also expressed that this assessment helped them apply AEP to adjust
teaching practices they were passionate about (e.g., inquiry-based learning, providing examples to
show problems, wise criticism, growth mindset-oriented praise).

Figures 5.3 and 5.4 provide examples of how instructors documented improvements in
student learning based on identical pre- and post-assessments on the same content and items.

Figure5. 3
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Figure 5. 4

Student Pre- and Post-assessment Gains
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This assessment could also be used for research purposes to evaluate instructor’s
pedagogical impact on student learning from pre- to post-semester.

Potential risks. This assessment needs to be validated on a larger sample before it is used
for employment decisions. A potential negative consequence could arise if this assessment were
used prematurely for evaluation, hiring and promotion purposes. If this measure is not more
adequately and thoroughly validated, negative consequences may arise, which include a lack of
fairness and potential litigation. These are important considerations when one seeks to create an
equity-oriented metric for evaluating and hiring instructors who can demonstrate a track record of
improving student success.

5.5 Discussion and Lessons Learned

Based on prior research (Fink, 2013; McCallum, 2013; Phuong et al., 2017), | theorized
that the highest AEPC level would be the most difficult to reach because it required instructors to
demonstrate and act upon all lower-level elements. In theory, reaching the highest level requires
ongoing planning, observation, active reflection, and adaptation based on data, which are the traits
an instructor with high AEPC mastery would demonstrate. Based on my Wright map, it appears
that the highest level of the AEPC construct was the most challenging to reach, because
instructors needed a lot of the construct to endorse that level. The levels and ordering of my
construct are not only supported by my Wright map, but they are also supported by mean location
increases within all the items of the instrument.

| crafted multiple questions that tap into low, middle, and high levels on the AEPC
construct map. | expected these items to target students at different competency levels. Based on
my Wright map, it appears that | was able to accomplish this goal. After examining multiple data
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sources, results from this study’s reliability and validity evidence suggest that the development of
this AEPC measure is moving in a positive direction.

5.5.1 Fidelity of Implementation Implications and Next Steps

The statistical significance of the fidelity of implementation predictor is an important
finding, suggesting that an instructor’s score on a self-report measure is significantly associated
with an external researcher’s assessment of their competency. One could expect this finding
because instructors need to provide and cite evidence of meeting their competency in the AEPC
measure, and some of this same evidence is considered in the fidelity of implementation
evaluation. These results, if generalizable, suggest that the AEPC measure could potentially be a
good proxy for observation and review of teaching materials. Further research needs to be
conducted with a more fully independent evaluation process.

5.5.2 Practical Constraints and Limitations

I acknowledge that this validation of AEPC experienced practical constraints and
limitations. For example, this study faces challenges with generalizability since this instrument
was administered to a specific sample in a very specific context. The instrument was administered
in a letter grade pedagogy and data analysis course that provided instructors with opportunities to
learn, apply, and reflect on their adaptive equity-oriented pedagogical practice each week. In
addition, the instructors had little to no classroom teaching experience. They also decided to
become instructors, and a majority of them were interested in teaching. This course was intended
for computer science and data science disciplines, which have a unique socio-academic culture at
the R-1 university in this study. Therefore, | recommend examining the reliability and validity of
this instrument in other contexts. Examination of these limitations requires further research.

5.6 Significance

This measure can help us reduce some of the problems associated with course evaluations
in higher education. Instructors often cite course evaluation responses as a reason for not
changing their teaching significantly (Lederman, 2018). Reasons include students rating lecture
higher than active learning (Phuong et al., 2017) and instructors deciding to teach to the middle
when students report a wide range of preferences. Examining and validating an equity-oriented
teaching measure is significant because many instructors feel that course evaluations are
emotional responses from students that are often harder to control without inflating grades or
offering other incentives (e.g., cookies) (Hessler et al., 2018; Stark & Freishtat, 2014).
Additionally, unlike this AEPC measure, course evaluations have been found to be biased against
female instructors (Boring et al., 2016; MacNell et al., 2015; Stark & Freishtat, 2014).

Therefore, if validated with a larger sample and elevated in the teaching evaluation
process, this measure could incentivize instructors to focus on high-impact equity-oriented
teaching practices that they have control over, drive learning, and reduce instructor evaluation
bias.

Using Item Response Theory, this study presents a clear and rigorously validated teaching
measure that goes beyond course evaluations. This measure draws on questions that are legitimate
within higher education teaching evaluation. These questions tap into one’s teaching philosophy
and practice statement and teaching materials (e.g., syllabi, formative assessment, summative
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assessment, evidence of student learning). Consequently, the AEPC measure asks respondents to
draw on multiple data sources and materials because teaching effectiveness cannot be adequately
evaluated based on one data source (Stark & Freishtat, 2014). Furthermore, this measure can help
diagnose where instructors are developmentally in a mastery model of learning based on AEPC
elements, thereby informing professional development and elevating equity in conversations
around effective teaching practices for all students.
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CHAPTER 6: Quantitative Findings

The purpose of the chapter is to examine whether and how educational development
interventions can impact instructors’ equitable teaching competencies. In my conceptual
framework that is described in chapter 3, the facilitators model AEP explicitly to train instructors
in the treatment condition so that they can apply AEP with their students. | hypothesize that this
process of modeling AEP increases instructor learning over time in the treatment relative to the
control, as measured by AEPC assessments. This hypothesis is consistent with research
demonstrating that instructor reflection, which is a core component of the AEP treatment, can
improve learning (Phuong et al., 2017; Phuong et al., 2022). | investigate this hypothesis by
conducting an experiment that enables me to isolate the effect of the treatment, where 1 also
control for multiple instructor-level covariates. This investigation addresses research question
(RQ) 1, which is presented below:

1. Research question 1: Is there a greater increase in mean AEP competency scores across
time in the treatment pedagogy course than in the control pedagogy course, controlling for
gender, URM status, years of teaching experience, years of tutoring experience, and
number of students?

In this chapter, | present descriptive statistics on the continuous and categorical variables that |
use for RQ 1. I also summarize the results of regression analyses that address this RQ.

Before answering this question, I collected data and produced dataset 1 to validate the
AEP competency (AEPC) assessment, which was described in chapter 5. Dataset 1 holds the data
on the subset of mid-semester AEPC assessment items used for validating the uni-dimensional
AEPC measure. To then address RQ 1, dataset 2 includes items used for analyzing instructors’
AEPC scores over time by including pre-semester, mid-semester, and post-semester AEPC
assessments. Drawing on these longitudinal AEPC data, | use multilevel modeling to analyze
mean differences between the treatment and control pedagogy courses, controlling for the
variables mentioned in RQ 1.

Dataset 1 description (i.e., Validation Dataset). In validating the AEPC instrument
using item response theory, | used a dataset with 6 items (raw scale 0-36) on the midterm as
described in chapter 5. These items supported the unidimensional IRT-based AEPC score. For
dataset 1, items i7a and i9a were combined into one item called item itc. Item itc is scored as O or
1. Table 5.1 provides the items again below that were discussed in chapter 5.

Table 5.1
Items and Levels
Item Item Score  Construct
number Levels Map
Levels
ila Question 1a. Teaching Philosophy and Practice statement. See  0-7 0-4c

Appendix D for question prompts.

itc What is the pre-assessment activity that you used to determine  0-1 0-1
whether or not the learning outcome has been achieved? Explain
how this assessment aligns with a homework, midterm, and/or
final assessment. Consider how you scored this assessment to
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compare it to the post-assessment. Ideally, this assessment
should not take more than 10 minutes.

What is the post-assessment activity that you used to determine
whether or not the learning outcome has been achieved? Explain
how this assessment aligns with a homework, midterm, and/or
final assessment. Consider how you scored this assessment to
compare it to the pre-assessment. lIdeally, this assessment
should not take more than 10 minutes.

Note: These pre- and post-assessments were created by the
instructors. The instructors administered these pre- and post-
assessments to their students during class.

i8a What is a list of the teaching practices and activities you will ~ 0-7 0-4c
implement to reach your learning outcome?

How do these practices and activities incorporate the core
elements of Adaptive Equity-Oriented Pedagogy? In particular,
please describe how your teaching practices respond to your
students’ existing competencies, interests, and content area
knowledge.

i10a How did the lesson go and what patterns of student behavior  0-7 0-4c
and learning did you notice? Based on data collected from your
students, did your teaching practice from your lesson work? If
so why? If not, why not? In your response, describe all the
specific AEP teaching practice elements you applied and how
students responded to these practices.

illa Based on the data you collected from your students, what would ~ 0-7 0-4c
you do next to improve your students’ success?

i12a What did you learn today that you did not know about your  0-7 0-4c
students? What else would you like to know about your students
to help you further support their learning? What new or refined
practices would you employ to achieve this goal and why?

Dataset 2 description (Experimental Dataset). In the second dataset, the AEPC score at
each time point (i.e., pre, mid, and post-semester) is the sum of 4 items (as described below) that
ranges from 0-22. The stems of each item are common across the time points, but the particular
questions are unique to each time point.
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Differences between dataset 1 and dataset 2. Three of the four items from dataset 2
result from a revision in the scoring approach applied to the 6 items from dataset 1. Items and
rubrics were combined because | found that they were providing similar information. I included a
new item about learning outcomes in dataset 2 (Item 2). For the mid-semester time point, | kept
dataset 1’s item ila in dataset 2. I combined dataset 1’s items i8a and i10a into one item named
item 3 for dataset 2. I also combined dataset 1’s items il 1a and i12a into another item called item
4 for dataset 2. The combined items 3 and 4 were each scored from 0-7 based on the rubric for the
original items. | dropped item itc in dataset 2 because it did not make sense to ask instructors to
provide pre- and post-assessments at the beginning of the semester, as they had not served in their
role long enough to design these assessments. These instructors were taking a pedagogy course
for first-time instructors. See Appendix C for the items. In Table 6.1, | show the relationship
between the items for the mid-semester AEPC assessment in the two datasets:

Table6. 1

Comparison of items and scales for mid-semester AEPC assessments for 2 data sets

Dataset 1: Dataset 2:
AEPC Initial Validation Instructor Growth in AEPC over time
Item Label Score Range Item Label Score Range
Item ila 0-7 Item 1 0-7
N/A N/A Item 2 0-1
Item itc 0-1 N/A N/A
Item i8a 0-7
Item 3 0-7
Item i10a 0-7
Item illa 0-7
Item 4 0-7
Item i12a 0-7
Total
6 items 0-36 4 items 0-22

6.1 Dataset 2 Summary Statistics

In the treatment and control pedagogy courses, | collected data on the characteristics of the
instructor, which is also a part of dataset 2. There are 129 instructors in dataset 2. Each instructor
has 3 repeated AEPC measures. There are no missing data on the assessments. This creates a total
of 387 observations.
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Associated with the instructor are the following covariates: instructors’ gender, URM
status, assignment to treatment or control, years of teaching experience, years of tutoring
experience, and number of students. Associated with each observation for each instructor is a time
point (i.e., pre, mid, post). The variables for these analyses were defined in chapter 4. 1 will
provide the summary statistics of these variables below.

6.1.1 Descriptive Statistics

Table 4.1 shows that treatment (n=65) and control (n=64) groups have similar gender and
URM characteristics. The control has about 31% women and 11% URM, and treatment has 28%
women and 9% URM. There are no missing data on these variables.

Table 4.1
Descriptive Statistics for Gender and URM Status by Control and Treatment Condition
Control Treatment
Covariate (n=64) (n=65)
Frequency (%) Frequency (%)
Gender Female 20 (31.25%) 18 (27.69%)
Male 42 (65.63%) 46 (70.77%)
Gender Non-Conforming 2 (3.13%) 1 (1.54%)
URM status URM 7 (10.94%) 6 (9.23%)
Not URM 57 (89.06%) 59 (90.77%)

In Table 6.2, | present summary statistics, such as means and standard deviations (SD), for
other continuous predictor variables by condition: years of teaching experience, years of tutoring
experience, and number of students. Both conditions are comparable on these covariates.

Table 6. 2

Average years of teaching experience, years of tutoring experience, and number of students by
control and treatment conditions

Control (n=64) Treatment (n=65)
Covariates Mean (SD) Mean (SD)
Years of teaching experience 0.92 (1.00) 0.86 (0.95)
Years of tutoring experience 2.23 (1.67) 2.47 (2.05)
Number of students 4.83 (2.59) 4.08 (2.36)
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6.1.2 AEPC Assessment Variable

As described in chapter 4, | developed an AEPC assessment on a scale of 0-22 for
answering research question 1. In Table 6.3, | present summary statistics, such as means and
standard deviations (SD), for my AEPC test variable which includes the AEPC assessment scores
from all 3 time points (i.e., all pre-, mid-, and post-AEPC assessment scores).

Table 6. 3

Summary Statistics for the AEPC Assessment Variables

Variable Frequency Mean Standard Deviation

AEPC test 387 9.49 7.96 (Overall)
3.19 (Between)
7.29 (Within)

There were 129 instructors in the sample. The test outcome variable has a mean of 9.49
points with an overall standard deviation of 7.96. This time-varying variable has a between-
instructor standard deviation of 3.19 and a within-instructor standard deviation of 7.29. The
lowest score on the test outcome variable was 0 points, and the highest score was 22 points.
Figure 6.1 displays a histogram of the AEPC test variable with AEPC assessment scores from all
three time points. One can see a significant portion of scores near zero due to the floor effect on
the pre-AEPC assessment and the second-highest frequency of scores near 22, which come from
the post-assessment. Most of the remaining scores were distributed fairly evenly across a range
from 7 to 21. These remaining scores come from the mid-semester and post-semester AEPC
assessments. For additional context on the floor effect, the high number of zeroes may be because
many instructors were not ready to perform well on the pre-AEPC assessment, since this was a
pedagogy course designed for first-time instructors. To address the lack of normality in the
distribution of the AEPC test variable, | use robust standard errors in my regression models for
answering RQ 1. A regression with robust standard errors based on a sandwich estimator was
performed, since they are more robust to violations of the model assumptions.
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Figure 6. 1

Histogram of AEPC Test Variable for Combined Treatment and Control Groups
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In Figure 6.2, | provide box plots (i.e., displaying the minimum, lower quartile, median,
upper quartile, and maximum) to represent the distribution of AEPC test scores in the combined
treatment and control groups at pre-, mid-, and post-semester assessments. As described above,
there is less variability at the pre-semester due to the high number of instructors who scored a 0
on the AEPC pre-semester assessment. Variability in the AEPC test scores is larger at the mid-
semester and post-semester time points.

Figure 6. 2

Boxplot of AEPC Scores Over Time for Combined Treatment and Control Groups
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In Figure 6.3, | provide the corresponding box plots of the AEPC test scores separated by
control and treatment condition. This figure illustrates how the treatment condition has AEPC test
scores that have generally higher values and less variability at the mid-semester and post-semester
time-points when compared to the control condition.

Figure 6. 3
Boxplot of AEPC Scores Over Time by Condition
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In Table 6.4, | present statistics on AEPC measures over time for treatment and control
conditions. The treatment and control conditions were comparable because they had no
statistically significant differences on baseline AEPC (p>0.05). As shown in Table 6.3, these
results indicate that although both conditions experienced AEPC test score increases over time,
the treatment had greater AEPC increases, on average. The treatment outperformed the control on
the post-AEPC assessment by about 8.38 points.

Table 6. 4

Average AEPC Scores and Standard Deviations (SD) Across Time by Control and Treatment
Conditions

AEPC Assessment Control (n=64) Treatment (n=65)
(0-22 scale) Mean (SD) Mean (SD)
Pre (Time 0) 0.16 (0.37) 0.12 (0.33)
Mid (Time 1) 7.99 (3.20) 15.65 (1.87)
Post (Time 2) 12.27 (3.81) 20.65 (1.61)
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| provide a graphical illustration of these AEPC scores over time by condition in figure
6.4. In Figure 6.4, the lines represent individual instructors’ AEPC test scores over time. Since the
AEPC scores are discrete on a 22-point scale, any line segment may represent multiple
instructors. Each blue line depicts a pattern across pre-, mid-, and post-AEPC that occurs less than
5 times. Each red line represents a pattern that occurs between 5 and 15 times.

Figure 6. 4
AEPC Test Scores Over Time by Condition
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6.2 Regression Analyses

To more formally assess the research questions in light of the evidence I collected, |
performed a regression analysis for each. | fit the models with random intercepts described in my
methods section to the datasets described above, resulting in parameter estimates that quantify
each effect and p-values that indicate their statistical significance. In Table 6.5, | present my
model estimates and interpret the findings at the 5% significance level to address RQ 1.

To aid in the assessment of practical significance, | also compute the corresponding
coefficients when the response variable is expressed in standard deviation units. Specifically, |
divide the regression coefficient by the standard deviation of the control group’s mid-semester
AEPC scores from RQ 1. These scores are denoted SD,,;4¢- | selected the standard deviation of
the control group’s mid-semester AEPC scores (SD,,iq4c) because | am interested in how much the
treatment group improved relative to the control group. | did not select the pre-AEPC
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assessment’s standard deviation because there was not much variance and doing so may overstate

the practical significance.

6.2.1 Research Question 1

Table 6.5

Regression Table for Model with Robust Standard Errors for Research Question 1

Model 1 Parameters

Estimate
(Robust Standard Error)

Estimate in SD,,;4¢ Units
(Robust Standard Error)

Fixed Part

Time Point 1
Time Point 2
Treatment Group

Treatment Group x Time
Point 1 (B,)

Treatment Group x Time
Point 2 (B5)

Female (Male= reference)
Gender non-conforming
URM status

Number of students
Teaching experience

Tutoring experience

Intercept

7.84%%%
(:39)

12.11%**
(.46)

-12
(.11)

7.69%**
(.45)

8.41***
(.51)

46
(.34)

-1.89
(1.24)

-14
(.38)

-.06
(.05)

15
(.15)

-.01
(.08)

56
(.34)
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2.45%**
(.12)

3.78%**
(.14)

-.04
(.03)

2.40%**
(.14)

2.63***
(.16)

-14
(11)

-.59
(.39)

-.04
(.12)

-.02
(.01)

05
(.05)

-.00
(.02)

17
(.11)



Random Part

Jo 1.36 42
NGl 1.76 55

Robust standard error in parentheses
*p<0.05, **p<0.01, ***p<0.001

Research question 1. Table 6.5 presents parameter estimates with standard errors and
asterisks indicating significance at the 5%, 1%, and .1% levels. | examine the difference in growth
between the two conditions from pre to mid (3,), and pre to post (/?5) AEPC. On a scale of 0-22,
the increase in mean AEPC test scores from pre- to mid-semester is estimated to be 7.69 points
(95% CI[6.80, 8.57]) higher in the treatment than the control, controlling for the instructors’
gender, URM status, number of students, years of teaching experience, and tutoring experience
(z=17.03, p<0.001). As shown in Table 6.5, this estimate can be expressed as 2.40 standard
deviation units. Moreover, the increase in mean AEPC test scores from pre- to post-semester is
estimated to be 8.41 points (95% CI [7.42, 9.40]) higher in the treatment than the control,
controlling for variables mentioned above in the model (z=16.65, p<0.001). As shown in Table
6.5, this estimate can be expressed as 2.63 standard deviation units. Overall, the treatment by time

interaction is statistically significant in the model (X?(2)=327.80, p<0.001).

6.2.2 Discussion for Research Question 1 Findings

In chapter 3, | described how my conceptual framework reflects the equitable practices
that | believe promote instructor learning. In my conceptual framework, the facilitators model
AEP and adapt culturally responsive pedagogies (CRP) to train instructors in treatment. |
hypothesized that this process would promote greater reflection in the treatment, which | expected
to increase instructor learning over time in the treatment relative to the control as measured by
AEPC assessments. In this chapter | found evidence that supports this hypothesis. The findings
for RQ 1 suggest that there is a very large effect of the treatment on the AEPC scores over time.

Moreover, the instructors in the control condition, on average, experienced large growth
on AEPC from pre- to post-semester that is consistent with prior literature, because the control
group employed exemplary educational development activities (e.g., reflection, experiential
learning). As described in chapter 4, the experimental control group included educational
development activities such as reflection and dialogue because these practices have been shown to
improve instructors’ adoption of equitable teaching practices (Harrison-Bernard et al., 2020;
Metevier et al., 2010; O’Leary et al., 2020; Parker et al., 2016; Rooney et al., 2020).

In chapter 2, | identified five studies that examined pre- to post-gains in college
instructors’ equitable teaching competencies within professional development programs in STEM
settings (Harrison-Bernard et al., 2020; Metevier et al., 2010; O’Leary et al., 2020; Parker et al.,
2016; Rooney et al., 2020). Comparing my research findings with the findings of these five
studies faces several limitations. First, these studies conceptualized and measured equitable
teaching competencies differently from my study and come from different contexts. Second, none
of the studies had a control group and therefore none provided a comparison for the standardized
effect sizes that | calculated for my study.
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6.2.3 Limitations

I would like to note the modest sample size of URM and gender non-conforming
instructors in both conditions. In addition, the number of students is low in this sample because
discussion sections are optional. As a result, detecting statistical significance for main effects and
interactions involving these covariates would be more difficult. Having a larger dataset would
address this issue in the future.

In addition, there are limitations to generalizability of the research due to the specific
population of instructors and the context in which the study was conducted. For example, the
pedagogy courses served first-time instructors who a) had relatively little teaching experience, b)
demonstrated low average baseline competency with equity-oriented practices, and c¢) primarily
taught in computer science, data science, statistics, and computational disciplines, which have a
unique culture at the R-1 university in this study. Therefore, | believe that conducting further
research in other contexts, colleges, and universities would be warranted.

6.2.4 Conclusion

In this chapter, | found that educational development interventions using AEP can
significantly increase instructors’ equitable teaching competencies, on average. In particular, [
observed that instructors achieved significant growth, on average, in developing equitable
pedagogies even though they all happened to start with a low baseline competency in AEPC.
These findings suggest that the interventions using AEP can support instructors who are initially
resistant and are not already competent with equitable teaching practices. Such interventions are
worthwhile since they can promote instructors’ learning and adoption of equitable teaching
practices over time. Therefore, training instructors in AEP can be effective for creating more
welcoming and inclusive learning environments.
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CHAPTER 7: Qualitative Findings

In chapter 6, | observed variation in the extent to which instructors learned or adopted
AEP elements and techniques. Next, | turn to qualitative evidence to illuminate the mechanisms
that may help to explain this variability.

In chapter 7, | focus on answering research question 2: What mechanisms for
instructional change characterize differences between low- and high-AEP growth instructors in
the treatment? To do so, | address conjectures that | discussed in chapter 4 which are briefly
summarized below:

1. Authority and Community Lens. | hypothesized that high-growth instructors would cite
other instructors, peers, or literature when describing the reasons they adopt adaptive
equitable practices.

2. Equity Perspectives and Definitions Lens. | imagined that high-growth instructors
would articulate definitions of equity that address students’ different challenges and
backgrounds.

3. Learning Goal Lens. I envisioned that high-growth instructors would incorporate both
academic and equity goals to guide teaching and learning practices.

4. Emotional Lens. | anticipated that the high-growth group would be more motivated by
their emotions of how students perform in their class because they would be adapting
their teaching based on students’ social-emotional and academic needs.

5. Data Lens. | hypothesized that high-growth instructors will use and acknowledge the
validity of both quantitative and qualitative student data when adapting teaching.

6. Responsibility for Learning Lens. | imagined that the high-growth group would be
more motivated to identify learning barriers and adapt teaching to address them because
these instructors put the responsibility for learning on themselves, the student, and other
contextual factors.

An explanation of the coding framework and its application to participant reflections is
available in Chapter 4.

7.1 Analytical Approach

As mentioned in chapter 4, I drew from instructors’ final teaching reflections to identify
the mechanisms that motivate instructors to learn and adopt Adaptive Equity-Oriented Pedagogy
(AEP) in higher education. These teaching reflections involved extended responses related to
instructors’ pedagogical beliefs, practices, and evidence of applying AEP Competency (AEPC).
Specifically, 10 low-growth and 10 high-growth AEPC instructors, as determined by the
guantitative analysis, were selected from the treatment condition. To accomplish this goal, the
bottom 25% (n=16) and the top 25% (n=16) of the 65 instructors were identified by the
magnitude of the change in their AEP competency from pre- to post-semester. Next, all URM
instructors in both of these groups of instructors were selected for inclusion. Finally, a different
member of the research team randomly sampled additional instructors to create sets of 10 in the
low- and high-growth groups. The 10 low- and high-growth instructors were not notified that
they were designated as low- and high-growth instructors because this analysis was conducted
post-hoc; however, they had previously granted consent to use their reflections for research
purposes. From these reflections, | selected 11 specific questions for analysis. Appendix C
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provides the selected reflection questions that constituted the dataset for RQ2. | coded the
instructors’ extended responses to these 11 questions related to their pedagogical beliefs and
practices.

On a scale of 0-22, the mean low-growth group AEPC growth score is 18.31. One taught
statistics and the others taught computer science. Two were female and eight were male. One
identified as URM. By contrast, the mean high-growth group AEPC growth score is 22. Six
taught computer science, three taught electrical engineering and computer sciences, and one
taught data science. Four were female and six were male. Three identified as URM. Recall that
instructors’ gender and URM status were not significant predictors of AEPC growth in the
multilevel regression model for research question 1. | do not provide subcode analysis by
instructors’ demographic groups or by the course that individual instructors taught, and use
pseudonyms in order to protect privacy.

In the descriptive statistics for each subcode, | provide the number of instructors whose
responses indicated each subcode at least once, for both the low- and high-growth groups. | also
present the total count of the subcode, which refers to how often the subcode appears across all
11 questions and all 10 instructors in each group. | also provide the mean and median presence of
subcodes for each group. | provide these descriptive statistics for all the subcodes that are not
zero for both the low- and high-growth groups. | also examined, where appropriate, whether the
subcodes appeared in questions 1-2 (which ask about instructors’ philosophies and practices) and
questions 3-18 (which focus on other aspects of teaching) because | want to see if the subcode is
mentioned consistently throughout the reflection.

In the findings below, | highlight subcodes for which there were differences of 3 or more
in either the number of instructors in each group who cited the subcode, or in the median
frequency with which the subcode is mentioned by participants in each group. I use this
“relevance criteria” for determining the subcodes that I describe and analyze in more detail
below. I also identify subcodes that are highly represented within both groups. I then explore
whether these subcodes emerged differently among the groups. For the examples presented for
each lens, | select the focal participants by identifying instructors whose patterns of responses
were representative of the key differences between low- and high-growth groups.

7.2 Findings
7.2.1 Authority and Community Lens

Research suggests that departmental and disciplinary cultures influence the adoption of
equitable and inequitable teaching practices (Kezar & Bernstein-Serra, 2020; Phuong et al.,
2021). However, I did not find strong evidence that low- and high-growth instructors exhibited
major differences in how they invoked the Authority and Community Lens. In fact, most
subcodes were fully absent from the majority of instructor responses on the assessments. Only
two subcodes were reflected at all in instructor responses: “[Colleagues] value this teaching
practice in my discipline” and “Something in the department constrains my teaching
effectiveness.” Since the former subcode was only mentioned by one participant, I focus on the
latter subcode which meets my relevance criteria for describing a subcode in more detail. Table
7.1 below shows descriptive statistics for the Authority and Community Lens.
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Table7.1

Presence of Authority and Community Lens Subcodes Between High- and Low-Growth Groups

High-Growth (HG) (n=10) Low-Growth (LG) (n=10)
Subcode f# of Total Mean Median # of Total Mean Median
Instructors Instructors
e [Colleagues]
value this
teaching 0 0 0 0 1 1 0.1 0
practice in my
discipline
e Something in
the department
constrains my 9 9 0.9 1 6 6 0.6 1
teaching
effectiveness

Six instructors in the LG group and nine in the HG group represented the subcode:
“Something in the department constrains my teaching effectiveness.” All of the responses that
were identified for this subcode were for reflection question 18 which asks, “What features of the
course design (e.g., syllabus schedule, teaching strategies, formative assessment, alignment of
instruction and graded assessments) do you think hindered student success? Why? Please cite
any evidence.” I believe this to be the case because this question allows instructors to reflect on
the department’s constraints to their teaching. It is important to note that many of the instructors
are graduate and undergraduate student instructors who have limited control over the syllabus
and course policies.

While the quantitative difference between low- and high-growth instructors who reflected
this code is not large, there were some qualitative differences in how these two groups described
the constraints they encountered. Instructors in the low-growth group reflected mostly on the
teaching and assessment practices of the courses they were supporting. They provided examples
which include the lack of alignment between instruction and assessment, a rigid syllabus
schedule, and inadequate support from course staff (e.g., TAs lack the ability to support students
with the course content and assessments). For example, one LG instructor, Joaquin, wrote that
“A couple students, for example, expressed frustration with the professor for not providing
enough information about two dimensional arrays [...] I reminded them that | can only help them
with conceptual material that may enable them to better understand the project and that |
couldn’t even look at their code.” Similarly, all of these instructors from the LG group cited
faculty members’ course practices that were embedded in departmental structures and thus
outside of their control. Here is an example of statements from LG instructors Jeremiah and
Sadie, respectively: “the rigid syllabus schedule can hinder students, because the difficulty level
is not easy to predict” and “long projects hinder student success.”

Instructors in the HG group cited many of the same issues, but tended to mention more
such issues and cited the need to provide more well-structured courses in their responses. For
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example, Sally states, “I think that there weren’t enough resources for students struggling with the
projects in this course. Many of my students complained about long office hour queues and a lack
of support in this area.” Other high growth instructors cited additional structural elements of the
course. For example, Maria noted that “The course is broken into three disjoint modules, which
can be a little bit confusing for students (and is one of the most common complaints I’ve heard).”
Despite these subtle differences in content, my analysis of responses across groups does
not provide much evidence for my conjecture that high-growth instructors would have more
responses that reflect the subcode “I mimic esteemed equity-oriented instructors.” I did not find
sufficient evidence that the influence of authoritative figures, departmental communities, and
disciplinary cultures drove differences between low- and high-growth instructors on AEPC.

7.2.2 Equity Definitions and Perspectives Lens

My emerging research has suggested that instructors' conceptions of equity are likely to
influence their adoption of equitable teaching practices (Phuong et al., 2021). | found evidence of
differences between low- and high-growth instructors for this set of codes. Three subcodes meet
the relevance criteria: “I want all my students to succeed/ I address equity issues,” (10 HG vs 5
LG) “Equity is adapting to address student needs and their socio historical context,” (10 HG vs 5
LG) and “Equity is giving everyone the same thing (i.e., equality).” (0 HG vs 3 LG). The rest of
the subcodes for this lens were not represented by any instructors. Table 7.2 provides the
descriptive statistics of the Equity Definitions and Perspectives Lens Subcodes between high-
and low-growth groups.

Table 7.2

Presence of Equity Definitions and Perspectives Lens Subcodes Between High- and Low-Growth
Groups

HG (n=10) LG (n=10)

Subcode # of Total Mean Median # of Total Mean Median
Instructors Instructors

e lwantall my
students to
succeed/ | 10 46 4.6 5 7 23 2.3 1
address equity
issues

e Equityis
adapting to
address student
needs and their 10 63 6.3 6.5 6 23 2.3 15
socio-
historical
context
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e Equityis
giving
everyone the 0 0 0 0 3 4 0.4 0
same thing
(i.e., equality)

Two subcodes related to equity definitions demonstrated similar patterns in responses
among both High-Growth and Low-Growth instructors. The subcodes “I want all my students to
succeed/ I address equity issues” and “Equity is adapting to address student needs and their
sociohistorical context” were represented in the early responses (Q1 and Q2) of all ten high
growth instructors. It was important to examine the presence of the equity definitions subcodes
in questions 1 and 2 because these questions ask about these definitions. I then look at whether
these definitions are mentioned consistently throughout subsequent responses to see if the
definition is acting as a lens on their teaching. Based on my qualitative analyses, these subcodes
were represented in half of the early responses of low-growth instructors (six instructors in the
low-growth group mentioned adapting to students' needs, and seven mentioned wanting all
students to succeed). Both codes were also represented more often in the responses of high
growth instructors across all questions (want all students to succeed: HG=46; LG=23; equity is
adapting to needs and context: HG=63; LG=23).

For the subcode, “I want all my students to succeed/ I address equity issues”, the ten
high-growth instructors had a range of invoking the subcode of 3 to 7 times, where 5 is the
median. By contrast, the seven low-growth instructors had a larger range of invoking subcodes of
1 to 8 times with a median of 1.

For the subcode, “equity is adapting to needs and context”, the ten high-growth
instructors had a range of invoking the subcode of 5 to 8 times, where 6.5 is the median. By
contrast, the six low-growth instructors had a larger range of invoking subcodes of 1 to 8 times
with a median of 1.5.

Both of these codes also emerged in different parts of the reflections for the high-growth
versus low-growth group. Among all high-growth participants, these codes were each
represented at least once in later reflection questions about specific classroom practices including
formative assessment and evidence of student success (Q11, Q15, or Q16). The low-growth
group, in contrast, rarely reflected these codes in those questions. Only three participants in the
low-growth group explicitly mentioned wanting all students to succeed in these subsequent
questions, and only four participants in the low-growth group explicitly mentioned adapting to
address student needs. It is also of note that the same 3-4 participants in the low-growth group
were responsible for most mentions of success and equity beyond the initial two questions.

There is a weaker, but related pattern when exploring instances of the subcode “Equity is
giving everyone the same thing (i.e., equality)”. This code was reflected in the responses of three
low-growth and no high-growth instructors. However, even those instructors who defined equity
as providing the same opportunities to students, described their practices as adapting their
teaching. This apparent contradiction may indicate some confusion in how low-growth
instructors conceptualized equity broadly in terms of their definitions and practice. None of the
instructors in the low- or high-growth groups mentioned the other subcodes related to equity.
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7.2.2.1 Comparing a Low- and High Growth-Instructor

To better understand how these dynamics emerged in instructor responses, here | present
two brief examples that contrast the typical responses of a low-growth and a high-growth
instructor, with focus on reflection questions 1, 2, 11, 15, and/or 16.

Low-growth instructor. Jeremiah, an instructor from the low-growth group, expresses a
commitment to supporting all students’ success and addressing equity. In his response to
question 1 (i.e., his teaching philosophy statement), he defines “equity as every student having
the resources and opportunities that they need to be successful.” Jeremiah states, “Equity is
important to me, because | believe that every student can learn regardless of their prior
circumstances. Thus, it is important for me to engage with students constantly and adapt to their
needs.” Jeremiah states how he uses formative assessment and adapts instruction based on
student progress. He does not explicitly mention the term “equity” in his response to question 2,
however, he talks about adapting his teaching to address barriers to learning and address student
needs.

Later, Jeremiah responds to question 15, which asks for qualitative evidence for
understanding students’ success, with a one sentence response: “I observed that they became
more confident in answering questions publicly.” Jeremiah follows a similar pattern with his
response to Question 16 about evidence for how his teaching impacts students’ psychosocial
outcomes, “Their confidence grew as they believed in the growth mindset.” In his early answers,
Jeremiah briefly mentions how equity and prior circumstances are important considerations for
adapting teaching practices; however, he does not elaborate on definitions of equity as it relates
to students’ sociocultural and historical contexts. His later statements do not provide much detail
on how he thinks about equity to improve students’ growth mindset through pedagogical
practice.

High-growth instructor. By contrast, Maria, an instructor from the high-growth group,
echoes both the wants all students to succeed and adapting to needs and context subcodes more
consistently than Jeremiah. Similar to Jeremiah’s response to question 1, Maria defines equity as
“ensuring that every student has a fair opportunity to learn and succeed.” However, Maria goes
into more details on discussing student demographics: “I understand that not all students have the
same background in subjects--some may have more exposure to certain topics because of factors
like socioeconomic status, gender, race, or country of origin [...]” In response to question 2,
Maria writes how she gathers data and adapts her teaching to support student learning.

When I teach, I solicit feedback and gauge students’ understanding and engagement in
order to determine what strategies work best for particular students, reflecting the
fundamental “adaptive” nature of AEP. [...] In the classroom, | walk around continuously
and frequently check in to see if students have any questions and to ensure that they’re on
the right track; I realize they sometimes won’t ask for help unless | prompt them to, so |
try to actively remove that particular obstacle.

Committed to supporting all students’ success, Maria notices the equity barriers more than
Jeremiah by highlighting how some students have less prior experience, experience stereotype
threat, and have to balance a job with classwork.

Furthermore, Maria discusses how she sought to address equity barriers in the classroom
by adapting her teaching to ensure participation from all students, not only the most vocal ones.
For example, she stated “during lab checkoffs, one student will tend to answer more of the
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questions, [...] in these situations, I’ll specifically direct a question towards the other student (in a
way that doesn’t make either of them feel bad), and I find that this is often the most telling
question in terms of assessing the students’ grasp of the material.”

Later, in response to question 15, Maria writes how she used formative assessment to
adapt her teaching and improve student achievement. Here she echoes the same themes from
question 2, where she talked about how she informally asked students questions and used
ongoing formative assessment to meet students where they are at. In response to question 16,
Maria provides additional evidence of how she addressed equity issues, such as a limited sense
of belonging for students in STEM: “My students seem to be comfortable asking me for help
(especially as the course has progressed and I’ve gotten to know them better), which I think is a
sign that they feel that they belong in lab and that I care about their learning.” This statement
shows how Maria promotes a sense of belonging as a way of supporting all students’ learning.

These findings suggest that compared to low-growth instructors, high-growth instructors
more often articulated definitions of equity that focused on “I want all my students to succeed / I
address equity issues” and “adapting to address student needs and their socio historical context.”

7.2.3 Learning Goal Lens

Equity-oriented instructors should be able to align their academic goals with equity goals,
so that the two are not at odds. | found evidence that the Learning Goal Lens reflected major
differences between low- and high-growth instructors. The “Equity goal” subcode and the co-
occurrence of the “Academic goal” and “Equity goal” subcodes meet my relevance criteria. I
found that the co-occurrence of the “Academic goal” and “Equity goal” subcodes— which refers
to instructors invoking both subcodes in a response to a single question— is different between
low- and high-growth groups. Although the “Academic goal” subcode does not meet my
relevance criteria, | still provide the descriptive statistics of this code in Table 7.3 below.

Table 7.3
Presence of Learning Goal Lens Subcodes Between High- and Low-Growth Groups
HG (n=10) LG (n=10)
Subcode # of Total Mean Median # o Total Mean Median
Instructors Instructors
e Academic goal 10 72 7.2 7.5 10 45 4.5 5
o Equity goal 10 49 4.9 4.5 8 12 1.2 1
o Co-occurence
of academic 10 42 42 4 6 8 08 1
and equity
subcodes

“Equity Goal”. Eight low-growth and ten high-growth instructors were identified as
mentioning the subcode, “Equity goal”. This code was represented more often in the responses of
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high-growth instructors across all questions than for the low-growth instructors (Equity Goal

subcode presence: HG=49; LG=12). The instructors in the HG group provided responses that
represented this code about four times more often, on average per participant, than in the LG

group (HG mean = 4.9, HG median = 4.5; LG mean = 1.2, LG median = 1).

All ten instructors in HG referenced the subcode “Equity goal” in questions 1-2 and again
when talking about assessment practices and using data to inform their teaching in at least one of
the following questions: 6, 11, 15, 16. Only three instructors in the LG group similarly
referenced the subcode “Equity goal” like the HG group for these later questions. Therefore, HG
instructors represent the subcode “Equity goal” in responses throughout the reflection questions,
while LG instructors are not as consistent, especially in questions 6-16.

Co-occurrence of Academic and Equity Goals. | also examined the co-occurrence of
the “Academic goal” and “Equity goal” subcodes, which refers to instructors invoking both
subcodes in a response to the same question. The co-occurrence of the “Academic goal” and
“Equity goal” subcodes was present more often in the responses of high-growth instructors
across all questions than for the low-growth instructors (Academic and Equity Goal subcode co-
occurrence presence: HG=42; LG=8). The instructors in the HG group provided responses that
represented both subcodes about four times as often, on average per participant, than in the LG
group (HG mean = 4.2, HG median = 4; LG mean = 0.8, LG median = 1). All ten high-growth
instructors represented both subcodes for questions 1 and 2 as well as for at least one question
between questions 3-18. By contrast, five low-growth instructors represented both subcodes for
question 1, only two LG instructors represented both subcodes for question 2, and only one LG
instructor represented both subcodes for any of the questions 3-18 (only once in question 6).

These findings suggest that high-growth instructors described the integration of academic
and equity goals to guide teaching and learning practices more both in their statements about
what they notice and believe, as well as in their statements about their actual teaching practices.
For high-growth instructors, equity appears to be a consistently applied lens, or frame of
reference, and not an add-on or after-thought.

7.2.3.1 Comparing a Low- and High Growth-Instructor

| provide examples of an instructor from the low-growth group and another one from the
high-growth group who show differences on the equity goal subcode.

Low growth. In response to question 2 (i.e., the teaching practice statement), Nolan
articulates an academic goal for his teaching that focuses on course content from the syllabus.
For example, he discusses how he adapts his pedagogy every time he teaches: “T am adjusting
my teaching strategy to compensate for [the difficulties associated with large classes] by always
asking if there are any questions, and starting off each lesson with me asking what they do/don’t
know about the topics covered in class.”

Later, in response to question 16, Nolan also emphasizes academic goals and content
when he describes how a student became more motivated to learn by asking about differences
between courses in the computer science program. Nolan states, “One of my students asked me
about 61b and how it was different than cs88 because they wanted to try more CS classes so that
shows motivation.” For his responses to questions 2 and 16, Nolan does not highlight a specific
equity goal or barrier.

High-growth. By contrast, Sally calls attention to equity more explicitly, focusing on
gender equity in Computer Science and addressing all students’ needs. Echoing an equity goal
for her teaching in response to question 2, Sally states,
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A majority of the students I’ve taught this semester have also been women, and some
have felt uncomfortable and even looked down upon for being a woman in a course and
major dominated by men. This adds an extra layer of self-doubt and insecurity that only
negatively impacts their learning. | think being intentional about treating students
equitably and with equal respect regardless of their gender, race, religion, sexual
orientation, etc., is crucial to overcoming these types of learning barriers.

Sally also echoes both the “Academic goal” and “Equity goal” where she wants students to feel
comfortable and adapts her teaching style to address every student’s unique background and way
of learning the course material. Sally writes that “Every student has a unique background and a
unique way of learning and working with material”” and that “it often takes working closely with
your students and finding ways to assess their progress and adapt to their needs.” She describes
how she enacts these principles by checking in with students’ holistic wellbeing frequently, using
formative assessment, and identifying as a specific goal to support students with less preparation
who may feel overwhelmed.

In response to question 16, Sally elaborates how she achieved her academic and equity
goal for promoting gender inclusion with the academic material. Sally writes about a female
student who initially felt like she “wasn’t cut out to code”, expressed “a lot of self-doubt”, and
felt like she “couldn’t do it.” Consequently, Sally adapted her teaching and found that this
student became “much more eager to learn and is always willing to try new or challenging
problems.”

My findings support the conjecture for the Learning Goal Lens in that high-growth
instructors tend to report equity and academic goals more often than low-growth instructors, and
often together in the same reflection response.

7.2.4 Emotional Lens

My emerging research suggests that emotion can also be a driver for the adoption of
equitable teaching in higher education (Phuong et al. 2021). Indeed, the Emotional Lens reflected
major differences between low- and high-growth instructors, specifically under the “Negative
emotion” subcode for which no low-growth, but five high-growth instructors were represented.
Therefore, | focus on the negative emotion subcode since it was the only subcode under this lens
that meets my relevance criteria. All other subcodes in this category did not drive significant
differences between low- and high-growth instructors, because both groups invoke these
subcodes in relatively comparable ways. For example, between one and three participants in each
of the high-growth and low-growth groups invoked all but one of the remaining subcodes. These
subcodes were all related to positive emotions or the underlying reasons for particular emotions.
None of the instructors in either group mentioned the subcode, “Emotions related to teaching
online.” See Table 7.4 for descriptive statistics of the Emotional Lens.

Table 7.4
Presence of Emotional Lens Subcodes Between High- and Low-Growth Groups
High Growth (n=10) Low Growth (n=10)
Subcode # of Total Mean Median # of Total Mean Median
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Instructors Instructors
e Positive emotion 3 5 0.5 0 1 1 0.1 0
e Negative emotion 5 6 0.6 0.5 0 0 0 0

e Emotions tied to
how students felt
in my class or
other courses

e Emotions are tied
to personal
learning
experience

e Emotions related
to what I did and
how | felt during
class

e Emotions are tied
to how students
did in my class or
other courses

Negative emotion. The five high-growth instructors expressed themes such as being
motivated by their negative emotions or the negative emotions that their students experienced.

High-growth. As shown in the quote from the last section, Sally connects negative
emotions to equity and identity. For example, she comments on how women “have felt
uncomfortable and even looked down upon for being a woman in a course and major dominated
by men.” She later discusses how she adapts her teaching to support all of her students’ success.
She also provides a reflection of how she reduced self-doubt for a female student by validating
them and adapting her teaching to ensure they all succeed. These findings suggest that Sally
describes how negative emotions are connected to several of the other lenses, including her
definitions of equity and her goals for promoting equity in the classroom.

| would argue that my findings cannot fully support or reject the Emotional Lens
conjectures. Based on the reflection question responses that | coded, | found evidence that one
Emotional Lens subcode, “Negative emotion”, reflected notable differences between low-growth
and high-growth instructors (according to my relevance criteria).

7.2.5 Data Lens
Equity-oriented instructors draw on multiple data sources to understand and address
equity barriers to students’ success (Kearns et al., 2018; Phuong et al., 2017; Phuong & Nguyen,

2019; Phuong et al., 2022; Reinholz et al., 2019). | found evidence that the Data Lens reflected
major differences between low- and high-growth instructors. Based on my relevance criteria, |
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discuss all the subcodes except for the “It depends” subcode. None of the instructors represented
this subcode. See Table 7.5 below for descriptive statistics on the presence of Data Lens
subcodes between high- and low-growth groups.

Table7.5

Presence of Data Lens Subcodes Between High- and Low-Growth Groups
High Growth (n=10) Low Growth (n=10)

Subcode # of Total Mean Median # of Total Mean Median
Instructors Instructors

e | value quantitative

10 49 4.9 4 7 14 14 15
data

e | value qualitative

10 80 8 8.5 9 33 33 35
data

e [Formative
assessment is 10 62 6.2 7 9 28 2.8 3
important

e | believeitis
important to use data
to measure progress 10 38 3.8 3.5 4 6 0.6 0
towards learning
outcomes

e Data about socio
historical context
and student lived 10 41 41 4 5 12 1.2 0.5
experience is
important

e Uses multiple data
sources to inform
instruction and 10 26 2.6 3 1 2 0.2 0
advance student
learning

e Co-occurrence of “I
value quantitative
data” and “I value
qualitative data”

10 46 4.6 4 3 3 0.3 0

Nearly every subcode was represented more strongly in the high-growth group (in fact,
all Data Lens subcodes were mentioned at least once by all ten participants) versus the low-
growth group. The low-growth group has more variability across subcodes. For the two subcodes
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“I value qualitative data” and “Formative assessment is important,” nine instructors mentioned
them but for other subcodes, only one instructor mentioned them.

Three subcodes related to the Data Lens demonstrated similar patterns in responses
among both High-Growth and Low-Growth instructors. All ten high-growth instructors
represented the subcodes “I value quantitative data”, “I value qualitative data”, and “Formative
assessment is important”. These subcodes were also represented by most of the low-growth
instructors (7 instructors in the low-growth group mentioned “I value quantitative data”, nine
mentioned “I value qualitative data”, and nine said “Formative assessment is important”). The
total presence, mean, and median of the three subcodes were represented more often in the
responses of high-growth instructors across all questions (I value quantitative data: HG total =
49, HG median= 4; LG Total=14, LG median = 1.5; | value qualitative data: HG=80, HG
median= 8.5; LG=33, LG median= 3.5; Formative assessment is important: HG=62, HG
median= 7; LG=28; LG median= 3;. These findings suggest that low- and high-growth
instructors agree that quantitative data, qualitative data, and formative assessment are important.

“I believe it is important to use data to measure progress towards learning
outcomes”. Four low-growth and ten high-growth instructors were identified as mentioning this
subcode.

“Data about socio historical context and student lived experience is important”.
Five low-growth and ten high-growth instructors were identified as mentioning this subcode.

Ten instructors in HG referenced the subcode, “Data about socio historical context and
student lived experience is important,” in questions 1-2 and seven instructors represented this
code in at least two of the following questions: 3-18. By contrast, three LG instructors referenced
“Data about socio historical context and student lived experience is important” in both questions
1-2. Only one instructor in the LG group referenced “Data about socio historical context and
student lived experience is important” in at least two of the following questions: 3-18.

“Uses multiple data sources to inform instruction and advance student learning”.
One low-growth and ten high-growth instructors were identified as mentioning this subcode. All
ten high-growth instructors represented the subcode for both questions 1 and 2 (like for the
academic and equity subcode co-occurrence). Moreover, six HG instructors represented the
subcode once for question 3. By contrast, one low-growth instructor represented the subcode for
question 1 and 2. The presence of this subcode was not represented anywhere else for LG
instructors.

7.2.5.1 Co-occurrence of Subcodes

Co-occurrence of “I value quantitative data” and “I value qualitative data”. | also
examined the co-occurrence of “I value quantitative data” and “I value qualitative data”, which
refers to instructors invoking the two subcodes in a response to a given question. Ten high-
growth and three low-growth instructors were identified as representing both subcodes. The co-
occurrence of these two subcodes was present more often in the responses of high-growth
instructors across all questions than for the low-growth instructors (“/ value quantitative data”
and “I value qualitative data” subcode co-occurrence presence: HG=46; LG=3). As most LG
instructors did not have the co-occurrence of these two subcodes, the mean and median subcode
presence are lower for LG group compared to HG group (HG mean = 4.6, HG median = 4; LG
mean = 0.3, LG median = 0).

Five high-growth instructors represented both subcodes for question 1, and all ten high-
growth instructors represented the subcodes for question 2. Moreover, all ten HG instructors
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represented both subcodes at least twice between questions 3-18. By contrast, one low-growth
instructor represented both subcodes for question 1 and two low-growth instructors represented
both subcodes for question 2. The co-occurrence of subcodes was not represented anywhere else
for LG instructors.

Based on these findings, | found evidence that the Data Lens reflected major differences
between low- and high-growth instructors. The subcode, “Uses multiple data sources to inform
instruction and advance student learning,” represented the largest differences between the LG
and HG groups.

7.2.6 Responsibility for Learning Lens

Responsibility for Teaching involves a teacher’s responsibility to create a syllabus,
assessments, and to teach a class. Instructors who divorce the responsibility for teaching from the
responsibility for learning may think they are responsible for teaching and the students are
responsible for learning. This approach can promote a fixed mindset around teaching in the sense
that there is nothing more that the instructor can do to improve their teaching and students’
learning. It is on the student if they failed the exam.

By contrast, an instructor who shares the responsibility for learning with the student has a
growth mindset because they believe their teaching practices and students’ learning can grow if
they work in partnership with their students. Here, sharing responsibility requires an instructor to
be responsive to students’ learning needs and performance. This approach takes into account
students’ learning differences and learning in partnership with students to respond with practices
that intentionally address students’ needs and equity barriers. These instructors seek to notice
patterns in student learning, reflect on their practices, identify breakdowns in their teaching, and
adapt their teaching accordingly.

My research suggests that instructors who share the responsibility for learning are more
likely to adopt equity-oriented practices, since these instructors play a more proactive role in
supporting student success (Phuong et al., 2022). Unlike other sections, | share my definition for
sharing the responsibility because it constitutes three subcodes with particular definitions that
would aid the reader in understanding the rest of this chapter. Sharing the responsibility for
learning means that the following subcodes co-exist in an instructor’s philosophy and practice:

e The “It’s up to me” subcode refers to instructor responses that suggest instructors
themselves should take responsibility to mitigate the impact of these barriers on student
success. The instructor believes in their responsibility to proactively understand their
students’ questions, barriers, needs, interests, and experiences. As a part of their role,
they believe that it is important to proactively address student learning needs and equity
barriers.

e The “It’s on my student” subcode refers to instructor responses that suggest the student
should play a proactive role in advancing their own learning.

e The “It’s something else” subcode refers to instructor responses that indicate another
contextual factor (e.g., equity barrier, stress on the community or family) plays a role in
impacting student learning.

Thus, to clarify, instructors who represent all three codes of the Responsibility for
Learning Lens recognize the importance of playing a proactive role in understanding and
addressing students’ learning challenges and barriers. One fundamental way in which instructors
can enact these responsibilities is by collecting multiple data sources to understand and address
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student learning needs. Therefore, the Responsibility for Learning Lens may be related to the
Data Lens if instructors are connecting their beliefs to practice, because effectively responding to
student learning needs is dependent on understanding and addressing these needs through
multiple data sources (e.g., observations, formative assessments, surveys). Accordingly, I am
interested in whether instructors who share responsibility (i.e., they represent all three codes) are
more likely to be motivated to gather multiple data sources to understand and address learning
barriers by adapting their teaching. In this context, | envision sharing the responsibility for
learning being more of a mindset and “Using multiple data sources to inform teaching and
advance student learning” being an action.

Table 7.6 provides the descriptive statistics on the Responsibility for Learning Lens. “It’s
up to me,” “It’s something else,” and “co-occurrence of the three subcodes” meets my relevance
criteria. Therefore, I focus on these subcodes in my narrative below. Nevertheless, in the table
below, I still provide the descriptive statistics for the “It’s on my student” subcode.

Table 7.6
Presence of Responsibility for Learning Lens Subcodes Between High- and Low-Growth Groups
HG (n=10) LG (n=10)
Subcode # of Total Mean Median # of Total Mean Median
Instructors Instructors
e It’suptome 10 86 8.6 9 10 45 4.5 4
* Itsonmy 10 53 53 45 10 55 55 5
student
* It's something 10 43 43 4 8 6 16 1
else
o Co-occurrence
of three
subcodes: It’s
up to me, It’s 10 26 2.6 3 1 2 0.2 0
on my student,
It’s something
else

“It’s up to me”. All instructors in both groups were identified as mentioning the
subcode, “It’s up to me”. This code was represented more often in the responses of high-growth
instructors across all questions than for the low-growth instructors (It’s up to me subcode
presence: HG=86; LG=45). The instructors in the HG group provided responses that represented
this subcode about twice as often, on average per participant, than the instructors in the LG group
(HG mean = 8.6, HG median = 9; LG mean = 4.5, LG median = 4).

All ten instructors in HG and LG referenced the “It’s up to me” subcode when talking
about their role in the learning process. Based on Table 7.6, findings suggest that the belief of
“It’s up to me” is a more consistent perspective or lens for high-growth instructors. In fact, HG
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instructors invoke the subcode more often in early questions 1-2 as well as in later questions 3-
18.

“It’s something else”. Eight low-growth and ten high-growth instructors were identified
as mentioning the subcode, “It’s something else”. This code was represented more often in the
responses of high-growth instructors across all questions than for the low-growth instructors (/¢’s
on something else subcode presence: HG=43; LG=16). The instructors in the HG group provided
responses that represented this code more often, on average per participant, than in the LG group
(HG mean = 4.3, HG median = 4; LG mean = 1.6, LG median = 1).

Like the “Equity goal” subcode, all 10 instructors in HG referenced “It’s something else”
in questions 1-2 and again in at least two of the following questions: 3-18. By contrast, only one
LG instructor referenced “It’s something else” in both questions 1-2. This is important because it
demonstrates that HG instructors consistently consider other factors that are responsible for and
play a role in students’ learning, while LG expressed such beliefs less often. For example, three
instructors in the LG group referenced “It’s something else” in at least two of the following
questions: 3-18. This is important because it contrasts how HG instructors consistently invoked
“It’s something else” in questions 3-18 throughout the reflection questions. The "Equity goal™
and "It's something else" subcodes likely have similar statistics because they both address equity
topics or issues.

Sharing the Responsibility for Learning: Co-occurrence of “It’s up to me”, “It’s on
my student” and “It’s something else”. | also examined the co-occurrence of sharing the
responsibility for learning, which refers to instructors invoking all three subcodes in a response
to a given question: “It’s up to me”, “It’s on my student” and “It’s something else”. The co-
occurrence of these three subcodes was present more often in the responses of high-growth
instructors across all questions than for the low-growth instructors (Sharing the Responsibility
for Learning subcode co-occurrence presence: HG=26; LG=2). All ten high-growth instructors
represented the three subcodes for questions 1 and 2 (like for the “Academic goal” and “Equity
goal” subcode co-occurrence). Moreover, six HG instructors represented the three subcodes once
for question 3. By contrast, one low-growth instructor represented the three subcodes for
question 1 and 2. The co-occurrence of subcodes was not represented anywhere else for LG
instructors.

Co-occurrence between Sharing the Responsibility for Learning and Using Multiple
Data Sources to Inform Teaching and Advance Student Learning. For both HG and LG
instructors, on a question-by-question level, the three subcodes for the Responsibility of
Learning Lens appeared in the same questions in which the Data Lens subcode appeared: “Using
multiple data sources to inform instruction and advance student learning”. These findings
suggest that high-growth instructors have a higher pattern of co-occurrence between sharing the
responsibility for learning and “Using multiple data sources” to advance student learning more
than the low-growth instructors. This is evident in the high-growth instructors’ statements about
what they notice and believe as well as in their statements about their actual teaching practices.

| drew from a different reflection task from the beginning of the semester to code
responses to the question, “whose fault is it if a student doesn’t learn a concept?” Interestingly,
none of the LG or HG instructors indicated all three codes that reflect sharing the responsibility
for learning at the beginning of the semester when they responded to this question. This finding
is consistent with the fact that instructors' pre-AEPC scores were near zero, as mentioned in
chapter 6. 1 am not asserting any causal or predictive claim by pointing this pattern out.
However, since the rest of the questions were from the end of the semester, it appears that the
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high-growth instructors did adopt the belief of sharing the responsibility for learning, as
evidenced by the higher presence of subcode co-occurrence for this lens.

In summary, | found that the low-growth instructors placed the responsibility for learning
more often on their students (LG mean = 5.5, median =5) compared to themselves (LG mean=
4.5, median= 4) or contextual factors (LG mean= 1.6, median= 1). By contrast, the high-growth
instructors shared the responsibility for learning with themselves, the student, and other factors.
The high-growth instructors were more aware, reflective, and responsive to student learning
barriers.

7.2.6.1 Comparing a Low- and High Growth-Instructor

| present a brief case study of a low-growth instructor, Derek, whose responses did not
include the subcode “Uses multiple forms of data to support student learning” and who does not
invoke the “It’s on something else” subcode. For contrast, | present a high-growth instructor,
Isabella, whose responses indicate they share the responsibility for learning and proactively use
multiple forms of data to identify equity barriers and adapt teaching to address them. These cases
are typical of the patterns found in the co-occurrence of sharing the responsibility for learning
and using multiple data sources between LG and HG instructors. For example, Derek from the
LG group had a presence of 0 for the “Sharing the responsibility for learning” and “Uses
multiple data sources to inform instruction and advance student learning” subcodes (near the
median of 0 and mean of 0.2 for presence in the LG group for both subcodes). Isabella from the
HG group had a presence of 3 for the “Sharing the responsibility for learning” and “Uses
multiple data sources to inform instruction and advance student learning” subcodes (near the
median of 3 and mean of 2.6 for presence in the HG group for both subcodes).

Low-growth instructor. When describing his teaching philosophy in question 1, Derek
writes:

My teaching philosophy is that | always aim to give students the opportunity to come up
with solutions on themselves. Computer Science is such a special subject where it is
generally hard for students to come up with solutions originally. However, the ability to
come up with solutions by themselves is an essential skills not only in dealing with
exams but also in the industry. Thus the central idea of my teaching is that | would
provide explanations for details and concepts as clearly as possible, but I would only give
students hints and guide the students toward solving the problem but keep the actual
answer to myself. ... Then when it comes to the problems, I would also tell the students
that I will only give out the hints but never the code or the exact solution.

In this statement, Derek places the responsibility for learning primarily on the student. He
expresses that it is the student’s responsibility to succeed in solving original problems. He notes
that he does not provide the answer at all to students, but rather provides “hints and guide[s] the
students” toward solving problems.

Derek’s response suggests that he also assumes some responsibility by indicating that he
“provide[s] explanations for details and concepts as clearly as possible.” However, providing
insufficient scaffolding, or support, can be a particular risk for students who bring negative
conceptions about themselves into the learning environment. Although providing time for
productive struggle can be effective, keeping “the actual answer to [himself]” and “never”
showing “the code or the exact solution” breaks a critical feedback loop for the student, and may
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also prevent the student from reflecting on whether their problem-solving strategy was on the
right track.

In contrast to many HG instructors, Derek does not mention other sources of learning
responsibility (“it’s something else” subcode), such as peer collaboration, as a way for students
to get the answer. Giving hints and withholding an answer leans towards an individualistic
approach of learning, because the instructor places most of the responsibility for learning on
students without explicitly mentioning how he targets their learning needs and equity barriers. In
the extreme, these types of situations can create a lack of alignment between instruction and
assessment, which has been shown to exacerbate attrition as well as equity and opportunity gaps
in college STEM courses (Phuong et al., 2022; Seymour & Hewitt, 1997; Weston et al., 2019).

Derek justifies this approach by highlighting the status of Computer Science as a “special
subject where it is generally hard for students to come up with solutions originally.” He further
notes that “the ability to come up with solutions by themselves is an essential skills (sic) not only
in dealing with exams but also in the industry.” Although Derek is not explicitly describing an
expectation that students come up with solutions by themselves without sufficient support, this
expectation is a pervasive part of the STEM teaching and learning culture (Weston et al., 2019).
Such an expectation reproduces the social narrative that coming up with solutions by oneself
means one is “cut out” for Computer Science and industry, and that students who are not able to
fit such a mold “are not cut out to be science majors and should be encouraged to leave the major
as early as possible” (O’Leary et al., 2020, p. 10; Weston et al., 2019). Many STEM courses
have been historically used to “eliminate less-than-stellar students” which has filtered out many
women and minoritized students (Steen, 1987, p. 90; Weston et al., 2019). Weston et al. (2019)
found that learning alone without the help needed was one of the top five themes that switchers
and persisters in STEM courses most frequently cited to characterize weed-out courses. The most
frequently cited themes were assessments that were misaligned with course content and curved
grading, which promoted “hostile, competitive classroom cultures” (Weston et al., 2019 p. 201).

While it is true that engineers need to be able to work independently, many engineers in
corporate settings collaborate frequently with each other and rely on external resources to
succeed (Felder, 2007). In reality, industry teams, engineers, researchers, and other stakeholders
collaborate to design impactful technologies and tools for a wide audience, which cannot be fully
accomplished by “the ability to come up with solutions by [oneself]” (i.e., working and learning
alone). Although Derek mentions communicating hints to students, he does not explicitly
describe collaborating with students himself or promoting collaboration among students. Derek’s
response also did not reference using multiple sources of data to inform teaching. Moreover, in
question 1, he did state:

| am naturally an ally of all of my students because | am not a genius and | have been
through exactly the same learning process as they may be experiencing when they study
computer science. | personally feel for most of their struggles and concerns. To
incorporate more of that in my teaching, I also spend time on chatting with my students
about topics ranging from their personal background to their interest in computer science.
These conversations will let the students realize that teachers are just people who have
been through the learning process a few years earlier than them.

Derek does refer to conversations with students as data points. However, his statements suggest
that he perceives his students’ learning processes to be the same as his own: “l have been
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through exactly the same learning process as they may be experiencing when they study
computer science. I personally feel for most of their struggles and concerns.” When he hears the
students’ struggles and their interests, Derek’s statement shows how he compares students to
himself based on one form of data where he chats with students. He reports that conversations
with students are useful for students to understand how teachers like himself “have been through
the learning process a few years earlier”. In his following statement, he suggests that students
follow the previous path of their teachers: “These conversations will let the students realize that
teachers are just people who have been through the learning process a few years earlier than
them.” Derek’s statements (e.g., “l have been through exactly the same learning process”) do not
acknowledge the diverse ways students experience learning, and they suggest that his teaching
and conversations with students will reinforce a homogenous learning pathway in STEM.

Based on his written reflection, Derek seems to rely on an assumption of shared personal
experiences of students in STEM, rather than collecting additional data and critically reflecting
on how students’ experiences can differ based on students’ background, prior experiences,
unique struggles, and equity barriers. | would argue that it is okay to discuss similar or shared
experiences. However, when instructors over-identify with students and state they have the same
experiences as students, they do not make the space for the possibility that there is variance in
students’ learning experiences, which is important when addressing student needs. Sharing the
responsibility for learning is a reciprocal process and partnership, where instructors work with
students to understand how they are learning and what they can do to better support the students’
success.

Subsequently, Derek wrote for question 1:

In the concept breakdown phase of my teaching, there is not much progress assessment
involved. However, when it comes to the problem solving part, since students only
receive hints along the way, they are making progress by themselves. | constantly
recognize and compliment their progress each time they move forward. This serves as a
positive feedback when they are making any progress.

This response does indicate that Derek uses qualitative data to adapt teaching. Although
Derek compliments student progress, he does not rely on multiple data sources or indicate that
his feedback is detailed or tailored to the student.

For question 2, Derek states, “T explicitly ask students to reach out to me when they
face problems.” This statement corroborates how Derek places the responsibility for learning on
the student by asking the student to reach out to him, while also relying mainly on qualitative
data sources.

High growth instructor. By contrast, a high-growth instructor, Isabella, was more
explicit in her response about how she identifies students’ learning barriers and adapts her
teaching to address them. She reports drawing on multiple data sources, responding to student
learning barriers, and acknowledging the psychological and contextual factors that impact
student success.

In her teaching philosophy (i.e., question 1), Isabella, like Derek, shares the learning
responsibility with the student by highlighting the role that both the instructor and the student
play in the learning process: “The instructor’s role in supporting learning is to lead the class in
her growth mindset, her clear explanations of topics, her feedback towards her students, and her
positive attitudes towards helping diverse students succeed. The student’s role in the learning
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process is to come to the instructor if they need help and to make sure that they keep up with
lecture material.” Isabella’s response emphasizes the notion of partnership and joint work in the
language she selects. For example, she talks about “working together with the students to make
sure their needs are met.”

Like Derek, Isabella also expresses that it is important for students to reach out to the
instructor if they need help. However, Isabella’s response more explicitly reflects the
responsibility for learning by taking an extra step. For example, she collects formative
assessment data and administers surveys to proactively identify and address students’ learning
and equity barriers like stereotype threat. Through this process, she uses multiple forms of data
to identify and acknowledge that there is “something else” like equity barriers that plays a role in
students’ learning. She takes proactive steps to notice and address such barriers.

Furthermore, recognizing her role in addressing other factors influencing learning, she
considered equity barriers by stating her stance on equity and being proactive in response to
question 1, “I want to be able to know my students on a personal level so that | can be aware of
any inequities they face, and be able to support them academically through them all. I am an ally
for all groups of students.”

In their reflection responses to question 1, Isabella and Derek both place responsibility
for learning on the student. However, compared to Derek, Isabella also considers other sources
of learning responsibility (“It’s something else” subcode) like equity barriers that Derek did not
mention explicitly in his response to the same question. She describes leveraging multiple data
sources to understand equity barriers and find what the “something else” impacting students’
learning might be. Isabella’s written response places a higher degree of responsibility on herself
than Derek’s did. The key difference between Isabella and Derek is that Isabella represents the
subcodes “It's on me” and “Uses multiple data sources” in her responses, as she finds barriers
and adapts her teaching to the student needs’ and context.

Consistent with how she describes sharing the responsibility for learning, Isabella
described using multiple data sources to identify the key barriers to learning and what she could
do next to further support learning. In response to question 1, she expressed that she used
qualitative and quantitative data to identify equity barriers by “[sending] out a survey in the
beginning of the school year to ask them about what they wanted to get out of the class, their
demographics, and a little bit about their background.” To understand her students’ learning and
backgrounds, she credited formative assessments as one of the impactful strategies to advance
her students’ success. She recalled that “Consistent with [her] philosophy on adaptive equity-
oriented instruction, this approach probably worked because [she] used formative assessment and
student interest surveys to diagnose students’ existing competencies and interests.” Reflecting on
how she continuously adapts to address learning barriers in question 1, she wrote that her
“teaching philosophy connects to the AEP framework because [she] get[s] to adaptively adjust
[her] teaching styles each class to better suit [her] students’ needs.”

As Isabella collects multiple data sources, she shares the responsibility for learning by
addressing other factors (i.e., “It’s something else”) that play a role in the learning process, such
as stereotype threat and collaborative activities. For example, in response to question 2 (i.e., the
teaching practice statement), Isabella identifies that her students have experienced stereotype
threat. Noticing this equity barrier, she then writes, “I am adjusting my teaching practices by
relating to their struggles. Most of my students are females and minorities, and as a female
myself | am able to identify with the stereotype threat that they face. | encourage all my students
to do the best they can and to embrace and build their analytic backgrounds.”
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She describes how she played a proactive role in adapting her teaching to mitigate equity
barriers, which has reaped positive benefits with student learning gains based on pre- and post-
assessments. In response to question 3 (i.e., discussing most effective practices for supporting
student success), Isabella cites improvements in learning by “collecting the scores of the pre and
post tests.” Acknowledging the role of collaborative learning, she states that “My post-test was
better than my pre-test and | noticed that students were more engaged in the collaborative
activities.” She recounted that “The average gain score was about 6 points, since 9-3 = 6. The
range was also smaller on the post-test. Therefore, | think the lesson worked because there were
improvements in student learning.” Here, Isabella discussed how the post-test was better and
included collaborative activities, which contrasts with how Derek prioritized students’
responsibility to independently find the answer. In sum, Isabella’s statements further support
how she shares the responsibility for learning and uses quantitative and qualitative data (e.g.,
formative assessment and observations of student engagement in collaborative activities) to
assess and support student learning proactively.

7.3 Discussion

In light of my conjectures, I now discuss the key lenses that drove differences between
low- and high-growth instructors. I also highlight how the Responsibility for Learning Lens and
Data Lens have emerged as critical lenses for advancing more equitable teaching practices. Then,
| challenge existing notions of expertise to be more expansive, social, and collaborative. | end
my discussion with implications for faculty development, limitations of the study, and
opportunities for future research to build on the Responsibility for Learning Lens.

7.3.1 Review of Findings in Relation to Initial Conjectures

Equity Definitions and Perspectives Lens. High-growth treatment instructors
consistently referenced their definitions and perspectives for equity in early questions (i.e.,
questions 1-2) and the later questions 3-18 to see if these definitions acted as a consistent lens for
reflecting on and making pedagogical decisions. As such, these high-growth instructors
consistently discussed their rationale and approach for their pedagogical adaptations, which were
grounded in their different definitions and perspectives of equity, which appeared to be more
entrenched when they reflected and made pedagogical decisions. Therefore, | argue that the
Equity Definitions and Perspectives Lens appear to be more salient in motivating the
perspectives of the high-growth instructors as they engage with students, adopt equitable
pedagogies, and advance success for all learners. Moreover, high-growth instructors defined
equity as adapting to students’ needs more often than low-growth instructors. A few low-growth
instructors defined equity as giving everyone the same thing, but they did not invoke that
definition consistently when describing pedagogical practices.

Learning Goal Lens. My findings support the conjecture for the Learning Goal Lens in
that high-growth instructors tend to report “Equity goal” and “Academic goal” subcodes more
often than low-growth instructors, and often together in the same response. Like the Equity
Definitions and Perspective Lens, high-growth instructors’ “Academic goal” and “Equity goal”
subcodes for student learning are more salient and frequent when they describe their pedagogical
decisions in response to reflection questions. By considering both an “Academic goal” and
“Equity goal,” the instructors are noticing and addressing that psychosocial factors and equity
barriers impact students’ learning of academic content. Results from examining instructors'
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“Academic goal” and “Equity goal” subcodes demonstrate that equity is central to the goals that
the high-growth instructors report when discussing their beliefs and practices. Furthermore, |
discovered that instructors in the high-growth group tend to follow certain patterns in their
reflection responses. For example, the instructors:
1. Expressed an equity goal or belief, noticed the equity barriers impacting their students,
and adapted their teaching to address the barrier; or
2. Noticed equity barriers impacting their students, expressed an equity goal or belief, and
adapted their teaching accordingly.
Through these approaches, high-growth instructors addressed the exclusionary experiences that
many STEM students faced.

Emotional Lens. | would argue that my findings cannot fully support or reject the
Emotional Lens conjectures. Based on the reflection question responses that | coded, | found
evidence that one Emotional Lens subcode, “Negative emotion”, revealed differences between
low-growth and high-growth treatment instructors. These findings suggest that compared to low-
growth instructors, high-growth instructors tend to be motivated by negative emotions to adapt
their teaching and promote a more inclusive environment. It is possible that the high-growth
instructors may be demonstrating more empathy by noticing and relating to the negative
emotions that students experience. However, more research needs to be conducted to see if this is
the case.

Data Lens. Based on the findings, | found evidence that the Data Lens reflected major
differences between low- and high-growth instructors. The subcode, “Uses multiple data sources
to inform instruction and advance student learning,” represented the largest differences between
the LG and HG groups, where HG group mentioned this subcode more. Interestingly, both the
low- and high-growth groups tended to have a stronger value for qualitative data. | noticed that
many low-growth instructors tended to rely more often on their observations and interactions
with students when reflecting on their pedagogy. By contrast, the high-growth instructors tended
to value and use both qualitative and quantitative data more often when reflecting on and making
instructional decisions. Taking a UDL perspective (Rose et al., 2006), it is important to collect
multiple data sources since some students may not actively share their barriers in a conversation.
Having multiple ways (e.g., surveys, conversation) for students to share their barriers is key to
understanding their needs and creating a more humanized form of education that is responsive to
their lived experiences.

Responsibility for Learning Lens. The findings suggest that low-growth instructors
placed the responsibility for learning more often on their students compared to themselves or
contextual factors. On the other hand, high-growth instructors identified and adapted teaching to
address learning barriers because they shared the responsibility for learning with themselves, the
student, and other factors (such as imposter syndrome, stereotype threat, lack of prior experience,
peers). Consequently, the high-growth instructors better noticed their students’ equity barriers,
and in turn reflected on their practice to make pedagogical adjustments to address students’
needs.

7.3.2 Importance of Sharing Responsibility for Learning and Using Multiple Data Sources
to Advance Student Learning

| identified an emergent pattern of the co-occurrence between the “Sharing responsibility
for learning” and “using multiple data sources” codes. I was interested to understand the
individual, departmental, and societal characteristics driving instructors to simultaneously share
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responsibility for learning and use multiple data sources. In addition, | hoped to discover
associated beliefs and practices that might support equity in STEM teaching. | found that sharing
the responsibility for learning and using multiple data sources to inform teaching was more
prevalent in the HG group than in the LG group. This pattern suggests that instructors who share
the responsibility for learning and use multiple data sources may be more competent at
promoting more inclusive and welcoming learning environments, as measured by AEPC.

By contrast, instructors who do not share the responsibility for learning or do not use
multiple data sources were observed to be less competent at promoting inclusive environments
and less effective at improving student success (Phuong et al., 2022). Placing the responsibility
for learning primarily on students can promote a “teach yourself” model. This model can ignore
the social nature of learning. For instance, Derek’s primary focus on the individualistic aspects of
Computer Science and related industries echoes part of the Protestant ethic of “pulling yourself
by the bootstraps” (i.e., individual hard work is what leads to success; Bonilla-Silva, 1999;
Kinder & Sears, 1981; Markus & Conner, 2013; Sears & Henry, 2003). Goode et al. (2021) have
argued that an individualistic nature can be pervasive in Computer Science education. Such an
approach can be a one-size-fits-all model that ignores multiple data sources on the individual and
collective needs of students in the classroom.

To advance a critical perspective, I contend that a “teach yourself” pedagogy privileges
certain populations and does not fully consider the unjust and unequal barriers, obstacles, and
sociohistorical contexts of students, including those from minoritized backgrounds. A “teach
yourself” model can disenfranchise those with already marginalized or undervalued epistemic,
social, and material capital. Adopting such a pedagogy that places the onus of learning primarily
on students can be used against them for the social and cultural reproduction of power relations.
For example, a “teach yourself” pedagogy privileges the instructor and absolves the instructor
from responsibility if a student does not learn a concept and/or does not succeed. Reproducing
such a norm reifies power structures where instructors do not need to focus on assessing,
improving, or adapting their practice and mindset. This insistence of a lack of shared
responsibility for learning can limit instructors’ perspective taking and the development of social-
emotional competencies, such as reflecting on and addressing their areas for growth. This norm
can further reinforce the misguided logic of weed-out courses and the survival of the fittest
mentality, perpetuating the notion that students are deficient and not “cut out” for STEM if they
cannot rise up to the instructors’ expectation with minimal guidance and scaffolding. Applying
this logic and mentality to pedagogical practice in higher education has historically excluded and
filtered out marginalized students from STEM (Steen, 1987; Weston et al., 2019).

7.3.3 Using Data for Targeted Support in Active Learning and Productive Struggle

The examples of Derek and Isabella are reflective of more general patterns of responses |
found throughout the low- and high-growth group, respectively. They illustrate differences in
how instructors use data to adapt pedagogical practices like active learning to support students’
learning. Furthermore, Derek’s approach of lecturing concepts at a basic level and asking
students to engage in advanced problem-solving has been a typical teaching approach in higher
education STEM courses (Deslauriers et al., 2019). When taught in these lecture-based modes,
students in lecture can have an illusion of knowledge thinking they understand the concepts and
how to solve problems (Deslauriers et al., 2019). But, research has shown that many students,
including URM students, learn less and could not apply more advanced problem-solving
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techniques when experiencing such predominantly lecture-based classrooms. As described in
chapter 2, Theobald et al. (2020) found that lecture-based classrooms can exacerbate
achievement gaps between URM and non-URM students. The lack of alignment between
instruction and assessment of more advanced problem-solving has contributed to persistence and
retention challenges in STEM (Theobald et al., 2020; Seymour & Hewitt, 1997).

By contrast, active learning (e.g., deliberate practice, productive struggle) can provide
opportunities for both students and instructors to play a more proactive role in advancing
learning. Pedagogically, productive struggle can be effective for learning (Schwartz &
Bransford, 1998). Productive struggle is a part of the AEP framework (see AEPC Learning
Progression, Level 3). However, solely or over relying on productive struggle without sufficient
targeted support, guidance, and possible answers to problems eventually does not address a wide
variety of student needs and support learning (Clark et al., 2012; Phuong et al., 2017). Consistent
with the AEP framework, instructors would use multiple data sources to adjust evidence-based
teaching practices (e.g., productive struggle, modeling key skills, deliberate practice, feedback)
to address students’ equity barriers and support success.

While both HG and LG instructors might describe active learning practices, my codes
highlight how there can be a spectrum where HG instructors like Isabella use adaptive, data-
driven practices more often compared to LG instructors like Derek. Instructors like Derek in the
LG group can benefit from providing more active learning (e.g., productive struggle) and
formative assessments to proactively understand and address student learning barriers. Further,
during this process, instructors can support students by drawing on multiple data sources and
considering external factors such as sociocultural contexts of students. For example, during class,
instructors can create opportunities for productive struggle in a variety of formative assessment
activities where students can grapple with and practice problems individually or in small groups.
These activities can enable students to assess whether they understand concepts and then receive
support and guidance from instructors (e.g., hints, modeling, mini-lecture(s), eventually
providing possible answers). This process can promote students’ metacognitive development,
where they can reflect on their learning progress after receiving guidance and seeing possible
correct answers to solving problems. Moreover, like Isabella in the HG group, instructors can
share the responsibility for learning and collect multiple data sources to understand and address
students’ experiences, sociocultural contexts, and learning barriers (e.g., misconceptions).

7.3.4 Practical Strategies and Recommendations for Adapting Pedagogical Practices

It might appear that adapting to a classroom of students might be difficult. In Appendix
A, | provide strategies that these instructors and other instructors have used to adapt to a whole
classroom of students. Some of these strategies include using automated formative assessment
data, worksheets with problems of varying levels of difficulty, and online surveys that can
automatically summarize information. Online learning has incredible potential to customize
formative and summative assessment problems. Examples include PraireLearn and intelligent
tutors.

Formative assessments, such as ungraded quizzes, surveys, and feedback forms, are key
strategies and low-hanging fruit for cost-effective ways to gain context on how to gain insight
into students’ equity barriers and adapt teaching practices. The assessment data support
instructors in what concepts to focus on based on where students are revealing misconceptions or
challenges. After collecting this information, instructors should “look at the most frequent kinds
of responses that are actionable, such as patterns in student performance, student feedback, and
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classroom observations. Then, instructors can consider adjusting teaching methods when a theme
is noted by more than 10 percent of the class.” (Phuong et al., 2021, p. 1). For issues identified
“by less than 10 percent of students, instructors can think about what kind of individualized
support and targeted resources could be provided, such as video recordings of class, specific
readings and supplemental resources that do not assume prior knowledge.” (Phuong et al., 2021,
p. 1).

Furthermore, instructors’ adaptation can go beyond teaching practices. For example,
adaptation can also include grading for equity approaches and flexible course policies (e.g.,
allowing extensions, letting students redo assessments or other assessments measuring the same
learning outcomes to gain points). This holistic adaptation process enables instructors to take the
responsibility to mitigate equity and contextual barriers that students face by understanding the
external factors impacting students’ learning and allowing students to progress in an environment
that is responsive to their circumstances.

7.3.5 Expanding Notions of Expertise

The LG instructors’ tendency to place the responsibility for learning more heavily on the
student echoes literature, suggesting that equating expertise with independence can be harmful
for students from minoritized and diverse backgrounds (Phuong et al., 2022). When an instructor
places the responsibility for learning primarily on the student and expects students to come up
with the solutions by themselves without sufficient support (e.g., the “teach yourself” model),
then a problem can arise with a lack of alignment between instruction and assessment. This
“teach yourself” model can minimize the important role the instructor plays in guiding the
learning process and the feedback loops that can advance student learning. Through guiding the
learning process and assessing student feedback, instructors can acknowledge and address the
various levels of incoming preparation, equity barriers, and systemic oppression that students
face within and beyond the classroom.

Recognizing the legacy of racialized education systems in STEM (Goode et al., 2021), |
argue that equating expertise with independence can become racialized in a learning context,
may promote resistance to feedback, and can create barriers to learning, perspective taking, and
growth. The Protestant ethic of individualism can be harmful to social justice and equity efforts
(Hudson & Coukos, 2005), since it reproduces symbolic racism (Bonilla-Silva, 1999; Kinder &
Sears, 1981; Sears & Henry, 2003). According to Kinder and Sears (1981), symbolic racism is “a
blend of antiblack affect and the kind of traditional American moral values embodied in the
Protestant ethic” (p. 416).

As mentioned above, it is a common belief that coming up with solutions independently
is an essential skill in industry (i.e., corporate settings). However, this narrative does not match
the full reality of many industry settings, which have also been shown to be highly collaborative
and interdependent (Felder, 2007). Therefore, it is important for learners to develop skills to
work both independently and collaboratively to address complex problems.

In the extreme, adopting a “teach yourself” model is a racialized approach to teaching
because it privileges and elevates Eurocentric cultural values (i.e., “pull yourself up by the
bootstraps”) as the standard for success. This model can reproduce a “hidden curriculum” that
assumes a white middle- and upper-class cultural capital for success, which can ignore and
disadvantage interdependent cultural values and the diverse ways students learn (Bourdieu, 1973;
Goode et al., 2021; Markus & Conner, 2013; Phuong et al., 2017; Phuong et al., 2022). In
addition, the “teach yourself” model privileges students who already know the content and have
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the financial means and time to hire tutors. The latter can be more difficult for low-income
students with limited access to financial resources and who need to work part-time job(s), which
limits their time to spend on schoolwork. The myth of self-reliance, bootstrapping, and
individual merit do not fully consider the institutional, external, and social resources often
“unavailable to urban youth of color, but overwhelmingly accessible to more privileged young
adults (Anderson, Turner, Heath, & Payne, 2016)” (Lardier Jr. et al., 2019, p. 492). In this way,
the “teach yourself” model and equating expertise with independence promotes and exacerbates
opportunity and achievement gaps. Such a belief can reinforce the “lone genius” myth and the
idea that people can be self-made (Montouri & Purser, 1995), which could further perpetuate a
myth of meritocracy.

By contrast, in an AEPC model, an expert is someone who continues learning, seeks
feedback and support (e.g., coaching), pushes themselves, collects multiple data sources to
reflect on their own practice and understand those they work with, identifies conscious and
unconscious biases, and tries to grow both independently and collaboratively. These were the
characteristics that | often found present in teaching reflections among HG instructors.
Furthermore, seeking support and feedback is not seen as a lack of confidence or as a deficiency,
but rather as a desire to grow and innovate.

As reflected especially in the high-growth instructors, the approach of seeking feedback
and checking-in with learners can promote key social-emotional instructor competencies, such as
perspective taking, understanding learners’ experiences and emotions, and reflecting on areas for
improvement (e.g., metacognition) (Nguyen et al., 2022). These skills and competencies are
important for practitioners who wish to design inclusive learning environments for everyone
(Nguyen et al., 2021).

7.4 Implications for Educational Development

My research also suggests that it can be beneficial to train instructors in sharing the
responsibility for learning and using multiple data sources to adapt teaching and advance student
learning. These approaches can enable instructors to notice and address students’ learning needs
and equity barriers. | have found that these competencies can be learned and developed by
instructors through educational development programs, such as the ones focused on AEP being
researched in this study. Critically interrogating the “teach yourself” model, the myth of
meritocracy, and certain beliefs about self-reliance is key to advancing more equitable and anti-
racist pedagogies.

7.5 Limitations and Future Research

My sample size of 20 instructors is limited in generalizability, and future research can
explore additional reflection responses and a larger number of instructors. It would be worth
examining the degree to which these findings replicate in other educational institutions, including
more diverse higher education contexts such as community colleges, state colleges, and private
colleges. Moreover, I would like to examine additional items to see if my findings for the following
lenses still hold: Authority and Community Lens, Equity Definitions and Perspectives Lens, the
Learning Goal Lens, Data Lens, and Responsibility for Learning Lens. In conducting subsequent
research, | would be interested in designing additional items that gauge some of these lenses more
directly. I hypothesize that in more diverse higher education contexts, lenses — especially Equity
Definitions and Perspectives, Data, and Responsibility for Learning —would not only be frequently
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used by HG instructors, but also necessary to address equity barriers that students face
academically, emotionally, and socially. A similar study in different contexts, then, would be
invaluable for yielding new insights into how instructors vary in supporting the success of an
increasingly diverse student population, and whether they show co-occurrences between codes.

In particular, | am interested in new research directions after seeing a possible
relationship between sharing the responsibility for learning and using multiple data sources to
advance student learning. With a larger sample, | would like to investigate further how the
treatment can encourage instructors to share the responsibility for learning and use multiple data
sources to promote a more sociocultural approach to learning rather than an individualistic one.
Such research would be intriguing to me because many higher education institutions reinforce
individualistic approaches to learning.

Another avenue might be to refine measures for AEPC and sharing the responsibility for
learning. In particular, 1 hope to develop a more robust measure for assessing the degree to which
educators share the responsibility for learning. Based on data from these measures, one can then
design targeted professional development to promote greater AEPC and the value of sharing the
responsibility for learning. The goal of these programs would center on training to support
instructors’ growth on the spectrum of sharing the responsibility for learning and AEPC. For
example, the training could provide reflexive activities for instructors to examine privilege and
the strengths and access to learning opportunities that students from low-resourced communities
possess. It is also critical for instructors to understand that what worked for them would not work
for all. This is why it is essential to use multiple data sources to understand what supports and
does not support student learning.

In addition, I would like to further examine whether a lack of shared responsibility may
influence resistance to assessment and using multiple data sources to inform practice. Moreover,
| hope to investigate whether those who do not share the responsibility for learning may see
assessment as more work or taking too much time, and therefore do not want to proactively use
and respond to assessment data. | anticipate that not sharing the responsibility for learning may
limit the social-emotional competencies of perspective taking and reflecting on areas for
improvement.

By contrast, | would like to examine if those who share responsibility might acknowledge
it takes more time and effort to understand students, but can see that there is a greater return for
student learning. | would expect that sharing the responsibility for learning can promote the
social-emotional competencies mentioned above and a commitment to continuous improvement
and growth.

| would also be interested in examining how instructors can share the responsibility for
learning when supporting student success during inquiry-based and open-ended activities (e.g.,
discovery learning). This line of research excites me because the process of productive struggle
and discovery learning can help learners exercise agency in discovering novel ideas and
solutions on their own terms, which can be empowering. However, | argue that discovery
learning can be misused if instructors expect students— without sufficient scaffolding— to
discover the instructors’ answer or way of thinking.

Furthermore, my current and future research plans can support the field of educational
development in better understanding different mechanisms (e.g., sharing the responsibility for
learning) that impact instructor resistance to using formative assessment and multiple data
sources to inform pedagogies that advance student learning.
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CHAPTER 8: Conclusion

In this chapter, I first provide a summary of the major dissertation findings and
contributions to the literature. I then discuss lessons learned, limitations, directions for future
research, and the implications of my research.

8.1 Summary of Major Dissertation Findings and Contributions to the Literature

We have long known that teachers vary in their capacity to invite all students into the
learning process. My findings take the next step: Identifying specific mechanisms that drive
college STEM instructors’ adoption of equitable teaching practices, such as Adaptive Equity-
Oriented Pedagogy (AEP). Below, I focus on four specific contributions made by this study:
demonstrating the value of RCT in the field of educational development; validating an equitable
teaching measure; providing a framework for adaptive instructor professional development; and
illuminating mechanisms that explain how high-growth instructors foreground equity, share the
responsibility for learning, and leverage multiple data sources.

As shown in chapter 2, the current higher education literature has identified, based on
self-reported surveys, that college instructor professional development programs can increase
STEM instructors’ adoption of equitable beliefs and practices (Harrison-Bernard et al., 2020;
Metevier et al., 2010; O’Leary et al., 2020; Parker et al., 2016; Rooney et al., 2020). However,
since these studies contained no control group or randomization, the identified improvements
could not be tied to a specific intervention and could have been due to maturation, a practice
effect, or other confounding factors. Based on my systematic literature review on college
instructor professional development programs focused on inclusive STEM teaching, | found that
this area of scholarship could benefit by controlling for instructor-level variables when assessing
the impact of the elements of these programs on instructor’s equitable teaching competencies.
Below, I discuss how my mixed-methods research design builds on the existing literature and
addresses some of the limitations. As described in chapter 1, | explored the following research
questions for my dissertation:

1. Quantitative research question 1: Is there a greater increase in mean AEP competency
scores across time in the treatment pedagogy course than in the control pedagogy course,
controlling for gender, URM status, years of teaching experience, years of tutoring
experience, and number of students?

2. Qualitative research question 2: What mechanisms for instructional change
characterize differences between low- and high-AEP growth instructors in the treatment?

Randomized controlled trials. In my study, 129 instructors® were randomly assigned to
treatment and control pedagogy courses. While the control course taught student-instructors
about AEP, the treatment course modeled AEP explicitly by using weekly student-instructor
reflection data to continuously adjust course discussion and activities. | designed the control
condition to be effective and to have the same number of class sessions as the treatment. | see my

3 As mentioned in chapter 1, I use the term “instructor” for graduate and undergraduate students
who serve in an instructional capacity under faculty direction and are enrolled in the pedagogy
Ccourses.
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work contributing to conversations on how studies of college instructor professional
development programs focused on equity can leverage randomized controlled trials and
multilevel modeling to reduce bias, mitigate the likelihood of confounding variables, create
comparable groups, and support causal inference. To control for instructor-level variables and
account for dependency in repeated AEPC measures, | leverage hierarchical and longitudinal
modeling to examine instructors’ learning progression, adoption, and development of equity-
oriented teaching practices over time. | also applied hierarchical and longitudinal modeling to
analyze growth in instructors’ AEPC while accounting for instructor-level characteristics.

Validated equitable teaching measure. In collaboration with faculty and senior
administrators, I sought to understand how to develop instructors’ equitable teaching
competencies and student success to create more welcoming environments in STEM. These
competencies were derived from the AEP framework. My dissertation described and validated an
Adaptive Equity-Oriented Pedagogical Competency (AEPC) assessment, a measure of college
instructors’ effectiveness with inclusive teaching, that was used to track instructor growth in
equitable teaching competencies in my study. Based on partial credit Rasch modeling (Masters,
2010), the AEPC assessment has high reliability (0.94), has strong validity based on Wilson’s
(2005) strands of validity framework, shows no gender assessment bias, has high inter-rater
reliability, and correlates significantly with researchers’ review of teaching and pedagogical
materials (Phuong et al., 2022).

My research demonstrates that instructors can use the AEPC assessment to demonstrate
competency and progress in applying equitable teaching practices. This assessment approach
enables instructors to document evidence of their own inclusive teaching practices, which
provides insight on how they might plan, teach, reflect, and alter their pedagogical practice to
address students’ equity barriers. In fact, the AEPC assessment includes materials that are often
found in portfolios used in part to evaluate college teaching, such as teaching philosophy and
practice statements, learning outcomes, formative assessment, and reflections on teaching
(Seldin et al., 2010). In addition, the AEPC assessment does not exhibit the known gender and
racial bias found in course evaluations (Boring et al., 2016; MacNell et al., 2015; Phuong et al.,
2022; Stark & Freishtat, 2014). The AEPC assessment provides instructors with clear,
measurable criteria that have been shown to significantly improve student success. These clear,
measurable, and documentable criteria are needed if we want to increase instructors’ adoption of
equitable teaching practices at scale.

In my research, | found that it was critical to examine assessment bias because many
assessments have historically assumed a white middle-and upper-class cultural capital, exhibited
bias against minoritized subgroups, and filtered them out of educational systems (Bourdieu,
1973; Chapman, 1988; Kendi, 2019). Therefore, it is important for me to ensure that assessing
the adoption of equitable teaching competencies does not exhibit bias against any instructor
subgroup.

Adaptive instructor professional development. Using the AEPC measure, | leveraged
multilevel modeling to examine instructors’ learning longitudinally to understand their
development and adoption of equity-oriented practices. | specifically examine growth in
equitable teaching competencies over time between the treatment and control conditions. |
sought to understand if the process of modeling AEP would increase instructor learning over
time in the treatment relative to the control, as measured by AEPC assessments. This hypothesis
was consistent with research demonstrating that instructor reflection, which is a core component
of the AEP treatment, can improve learning (Phuong et al., 2017; Phuong et al., 2022). Using
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multilevel-regression modeling, | found that the treatment, on average, significantly improved
instructors’ AEP competencies from pre- to post-semester compared to the control (2.63 standard
deviations, p<0.001). Compared to other studies (Harrison-Bernard et al., 2020; Metevier et al.,
2010; O’Leary et al., 2020; Parker et al., 2016; Rooney et al., 2020), recognizing the
methodological differences, this is a strong effect. Compared to the control, more student-
instructors in the treatment used multiple data sources to adjust teaching and address equity
barriers to advance student learning. In the treatment, I also qualitatively analyzed written
reflections of low- and high-growth instructors on AEP competency to identify the beliefs and
practices that characterized each group. Compared to low-growth instructors, | found that the
high-growth instructors more often shared the responsibility for learning with students and also
used multiple data sources to support students’ success.

High-Growth instructors foreground equity and Share the Responsibility for
Learning. While the quantitative analysis shows the greater adoption of AEP practices in the
treatment group, | leveraged qualitative methods to better understand the motivations, beliefs,
and values that motivated instructors to adopt AEP. In order to provide insight into instructors’
learning processes, | complement the statistical analyses with qualitative methods that include
exploring teaching reflections, teaching materials, and evidence of equitable teaching. This
approach enables me to understand instructors’ lenses (i.., their values, motivations,
perspectives) for adopting AEP, as well as to what extent instructors plan, teach, assess, and
reflect on data to improve student success in STEM courses in disciplines such as computer
science, data science, and statistics. ldentifying and examining these lenses enables me to
characterize the mechanisms that distinguish low- and high-growth instructors on AEP
competency. To examine the low-and high-growth instructors, | identified a sample of the top
and bottom 25% of treatment instructors, based on their growth in equitable teaching
competencies. To include non-dominant voices, | first sampled minoritized instructors from each
group. Then, I randomly selected other instructors to create sets of 10 for each group. Next, |
coded instructors’ teaching reflections using a deductive codebook based on the six lenses
described in chapter 7. | compared differences in the presence of subcodes to provide insight into
whether and how the seven lenses characterize low- and high-growth instructors in the treatment
group. Through this mixed-methods research, I build on the literature discussed in chapter 2 by
bringing together learning sciences and organizational behavior theories to analyze the
mechanisms that a) motivate instructors to learn equitable teaching practices and b) support
greater equity in student learning outcomes.

| found that noticing equity barriers in higher education was key for high-growth
instructors. In my dissertation, | focused more specifically on lenses for pedagogical change,
which relied on the presence codes in instructors’ teaching reflections focused on the following:
instructors’ definitions and goals around equity, the emotions that drive their behaviors, the kinds
of content they prioritize, where they place the responsibility for learning, use of multiple data
sources to inform teaching, and how departmental and disciplinary cultures impact their
pedagogical choices. In this way, these lenses, or mechanisms, allowed me to address content-
specific and non-content specific noticing skills (e.g., stereotype threat, imposter syndrome). In
the teacher noticing literature, van Es and Hand (2017) would argue that content-specific (e.g.,
academic concepts) and non-content specific noticing focused on equity (e.g., stereotype threat)
is important for promoting a more inclusive classroom. Building on this work, | examined
whether high-growth instructors have more equity-driven and academic content-driven goals
than low-growth instructors. | also investigated how instructors reported adapting teaching based
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on more than unaided classroom observations, but also on information such as written reflections
and data on student equity barriers. Building on the teacher noticing literature from learning
sciences in these ways, | contributed an adaptive framework for developing instructors and
helping them notice and address students’ equity barriers.

8.1.1 Considerations for Designing Responsive Professional Development

Considering Vygotsky’s notion of ZPD, instructors may be viewed as operating along a
learning progression that was supported through scaffolding (e.g., responsive activities). The
treatment provided a culturally responsive and adaptive learning experience that strengthened the
scaffolding and thus accelerated the learning progression relative to the control. The treatment
facilitators reviewed instructors’ reflections to understand their values, motivations, and current
teaching and learning models. In the treatment, facilitators addressed instructors’ cultural values
(e.g., commitment to data and quantitative methodologies grounded in disciplinary norms) by
communicating and presenting pedagogy research, strategies, and stories that aligned with
instructors’ cultural values. For example, instructors reported that they valued experimental,
quantitative, and replicated research that illustrated the efficacy of specific teaching practices they
were asked to adopt. Responding to instructors’ perspectives, treatment facilitators highlighted
additional randomized, quasi-experimental, or quantitative studies that validated the impact of
inclusive and evidence-based pedagogies. In particular, addressing skepticism and resistance to
education and qualitative research was addressed with a follow-up discussion of additional
replication studies. In the treatment, facilitators also showed the value of qualitative research and
emphasized asking instructors to collect their own qualitative and quantitative data to see what
kinds of teaching practices worked. The instructors learned from each other and the facilitators to
see and experience how using multiple forms of data was helpful for understanding student
learning barriers and adapting teaching.

Prior to intervention, the facilitators identified that many instructors in the treatment
defined equity as equality and placed the responsibility for learning only on the student. Thus,
the treatment had conversations on interrogating long-standing beliefs and inequitable ideologies
that the “good students are the ones who teach themselves.” This approach was key to expanding
critical consciousness since it asked instructors to rethink common cultural norms, values,
meritocracy, and larger systems (e.g., structural racism) that reproduce inequities, where students
from underprivileged backgrounds may not have equitable access to resources and opportunities
that enable them to teach themselves. Understanding that the learning responsibility is shared and
that contextual factors influence learning outcomes reflects a higher degree of critical
consciousness on equity issues. Addressing equity issues is critical for adapting to student
learning needs. Proactively sharing the learning responsibility shifts the pedagogical focus from
an individualistic “pull yourself up by the bootstraps” approach to one that is more social,
developmental, and culturally responsive. Future pedagogy course iterations should more
comprehensively address instructors' lenses to promote equitable beliefs and practices.

Adapting practices to students is critical, since the specific strategies described above
may not work in other contexts. For example, as an educational developer, | have met faculty in
non-STEM disciplines who do not value randomized controlled trials or studies with regression
analyses. These non-STEM faculty cared more about qualitative evidence of the impact on
student learning and sense of belonging. In fact, | found in my qualitative research that low- and
high-growth instructors valued qualitative data more than quantitative data by the end of the
semester.
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Being critical of my research, | have also noticed from my own personal experience that
STEM faculty and graduate student instructors are not all swayed to adopt equitable pedagogies
just because they saw a quantitative study. Smith (2020) found that just showing quantitative
studies to faculty was insufficient for influencing adoption; rather, instructors’ beliefs and values
need to be addressed in educational development programs.

| echo Smith’s (2020) argument. I found that applying principles like AEP is critical
because we need to understand and address instructors’ specific perspectives, values, beliefs, and
needs with respect to learning equitable teaching competencies. Within and beyond this study, |
met STEM instructors who look for different kinds of evidence when deciding to consider
adopting an equitable pedagogy, such as the sample size and scale of the study (e.g., the number
of students being taught), the discipline of the content being taught, whether the quantitative
regression models accounted for important variables (e.g., baseline achievement, URM status),
the use of a randomized controlled trial, and if the teaching practices being researched aligned
with their values and suited their pedagogical needs. Identifying what instructors look for and
giving them an opportunity to adapt and iterate an evidence-based teaching practice in their
context based on student data was a key component of the experiential learning process.
Providing assignments that asked instructors to plan teaching, apply an evidence-based practice,
collect data, see what worked and what did not, and make pedagogical adjustments and decisions
was a key part of the learning process that was supported by a responsive approach like AEP. |
would argue that the ways we adapt a pedagogy course and the content of the pedagogy course
will need to evolve based on factors, such as the changing nature of higher education
ecosystems, trends in the equity and anti-racist literature, and the emerging research on teaching
and learning. Therefore, simply spending more time to refine a course without intentionally
applying competencies of AEP may not be addressing the underlying beliefs that are needed to
create more inclusive and welcoming environments in STEM. Smith (2020) has argued that
educational developers need to address college instructors’ reasoning, values, and beliefs to
support the adoption of evidence-based practices. The AEP framework offers an empirically
tested approach for achieving this goal.

| acknowledge that the five studies described in chapter 2 do show gains in equitable
teaching competencies. However, these studies measured gains using self-report surveys from
instructors about their beliefs and if they would adopt equitable pedagogies. My research
required instructors to provide examples and evidence of how instructors applied equitable
teaching competencies.

8.2 Lesson Learned

| have learned how my work is situated in conversations about equity in STEM

education. In my experience, some have argued that equity and diversity waters down the
curriculum and standards. But, my work pushes against this. In my prior research, | found that
prioritizing equity and diversity in pedagogy can be much more effective than traditional active
learning, in helping students meet rigorous learning outcomes (Phuong et al., 2017; Phuong &
Nguyen, 2019). In my dissertation, | took this a step further by using learning sciences theories
to build and validate measurable, equitable competencies that foster more inclusive classrooms.
These learning theories included Vygotsky’s (1978) Zone of Proximal Development (ZPD) and
the teacher noticing literature. In the teacher noticing literature, expert teachers learn to notice
and be more sensitive to differences in student learning (van Es & Hand, 2017). | drew on the

116



teacher noticing literature to build AEP competencies that focused on leveraging content-specific
(e.g., academic concepts) and non-content specific noticing focused on equity (e.g., stereotype
threat). Prioritizing content and non-content specific noticing is important in AEP, since it is
important for instructors to identify and address equity barriers as they move a student farther
along their ZPD.

Throughout this work, | have witnessed the power of leveraging systematic research
strategies to reveal surprising findings. For example, | thought that the Authority and
Community Lens would explain differences between low- and high-growth instructors. Overall,
my conjecture was not supported. In addition, I thought that low-growth instructors would value
quantitative data more than qualitative data. In reality, the opposite ended up being true. These
reflections reinforce why | need to continue conducting systematic research. In this study,
another researcher randomly selected low- and high-growth instructors to create sets of 10 for
each group after the minoritized instructors were selected. This strategy limits the selection of
low- and high-growth instructors who best fit a hypothesis. In addition, focusing on instructor
cases who are representative of trends in subcodes or the co-occurrence of codes is more
systematic for illuminating key differences.

| have learned that my work is not only shifting how instructors think about equity, but
also how I interrogate my biases and think about equity. | realized that my perspectives have
been biased by my prior research, experiences at middle- to upper-class elite institutions, and the
literature that challenges the myth of meritocracy and individualistic models of learning.
Grounded in my experiences with teaching culture, especially in STEM, at elite institutions, |
designed the Responsibility for Learning Lens to address the “teach yourself” mentality
pervasive in STEM learning. Nevertheless, my lived experiences and positionality inform my
belief that individualistic models of learning exacerbate the toxicity and competitive STEM
cultures in higher education classrooms. As mentioned in chapter 7, an individualistic model of
learning can elevate a white middle- and upper-class cultural capital as the standard for behavior
and success, which can racialize teaching, learning, and assessment. An individualistic model of
learning helps justify and reify a lack of alignment between instruction and assessment, learning
alone without the help needed, and curving down (an approach that promotes competition over
collaboration). These are all factors that have characterized weed-out courses and intensified
attrition in STEM (Seymour & Hewitt, 1997; Weston et al., 2019). For these reasons, | challenge
educators to think beyond and to challenge the pernicious belief that “the only good students are
the ones who teach themselves and don’t need help.” I argue that it is important for instructors to
share the responsibility for learning by providing students with low-stakes assessment
opportunities to learn independently and collaboratively. At an existential level, I contend that
learning is inherently social and distributed, because we learn from each other and from physical
and online resources (among others) which are extensions of someone else’s mind and social
context (Engestrém, 1987; Lave & Wenger, 1991; Wenger, 1998; Vygotsky, 1978).

Inspired by van de Sande and Greeno’s (2012) perspectival frames (e.g., epistemological,
positional, conceptual frames), I contribute 6 lenses that help me understand how instructors
think about and frame their teaching and interactions with students. | build on the
epistemological frame to delve into understanding instructors' rationales for using qualitative and
guantitative data sources to inform teaching. My research extends scholarship on the How People
Learn Framework, which has four lenses on learning (Laghari et al., 2017; National Research
Council, 1999). These are the community-centered, learner-centered, knowledge-centered, and
assessment-centered lenses. | build on the community-centered lens and assessment-centered
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lens by contributing the Authority and Community Lens and Data Lens. Through my research, |
add equity-focused lenses such as the Equity Perspectives and Definitions Lens, the Learning
Goal Lens, and the Responsibility for Learning Lens. These lenses helped me better understand
how instructors engage learners and knowledge in the classroom. These lenses can be useful for
teacher education and educational development programs.

In my pedagogy, | do not think of knowledge not as an object, but as an activity or
process (e.g., learning by doing, reflecting, interacting, and feeling in a sociocultural context)
(Engestrom, 1987; Gutiérrez et al., 2016; Vygotsky, 1978). This is why it was key for me to
create experiential learning opportunities where instructors made sense of data and made
pedagogical decisions based on their reflections. | saw that instructors learned through reflection,
experience, and emotional processes on how to design, adapt, and iterate equity-oriented
practices. From my data, it appeared that this process helped foster the development of equitable
teaching competencies among high-growth instructors as they became more aware and
responsive to different factors (e.g., equity barriers, peer collaboration) playing a role in student
learning.

Among instructors, | also saw elements of distributed and social cognition (Hutchins,
2000), which can refer to how instructors’ cognition and social practices were influenced by
those of others (e.g., students, colleagues). For example, the high-growth instructors incorporated
their students’ perspectives and thinking, or cognition, into their pedagogical and social
decisions. In this way, the high-growth instructors internalized and responded to the cognitive
and social practices that their students brought to the classroom. Throughout this process,
cognition was distributed and was not solely a property of the individual instructors’ mind as
they learned about equitable pedagogies (Hutchins, 2000; Salomon, 1993).

| also see connections between my research and work exploring learning in communities
(Engestrém & Conant, 2000; Lave & Wenger, 1991). | analyzed how learners in a community of
practice can engage in productive learning practices where learners sought and found evidence
frequently, made sense of data about students’ learning, and leveraged evidence to make
decisions. In my context, the productive learning practices could be characterized by the
application and development of AEPC. Like Jaber and Hammer (2016), | also explored how
epistemic affect and epistemic motivation can play a role in productive disciplinary practices and
engagement. For example, | found that high-growth instructors described how their emotions
about Computer Science motivated their pedagogical practices to make Computer Science
education more inclusive and accessible for all students.

8.3 Limitations and Future Research

Serving as a facilitator is a limitation because I co-created AEP and have applied it in
multiple contexts before. This means that the amount of time it took me to apply AEP on
instructors in the pedagogy course might be less than the amount of time it would take for
someone who is untrained or newly trained in AEP. Regarding adaptation, | spent about 1- 1
hour and 15 minutes per week in the first three weeks.* | then spent an hour, on average, or less

4 Anecdotally, | would like to note that I had more control instructors going to office hours, so
the amount of time spent between conditions became comparable. In the treatment, | addressed
many of the questions that instructors posed in reflections during class, which | speculate
reduced the amount of time I spent with treatment instructors outside of class significantly.
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thereafter per week on adapting the pedagogy course. | spent this time reviewing instructors'
weekly reflections and noting the main themes to discuss in the conversations at the beginning of
class or to make reference to them during class discussions and lectures. These data helped me
use my time more productively to frame conversations and pose questions that helped spur
reflection that challenged issues like the “teach yourself model” and meritocracy. There can be
risks of introducing bias when one both designs and evaluates an intervention. In my research
design, I mitigate these risks by running a randomized controlled trial; blinding the grading of
assessments by instructor name and condition; bringing in researchers and scorers who were not
a part of the pedagogy course teaching team; conducting inter-rater reliability on assessment
scores; triangulating data and perspectives with a research team; seeking feedback from other
scholars, blindly coding instructors’ reflections, and randomly sampling instructors for
qualitative analyses after the minoritized instructors were selected. In addition, the effectiveness
of the AEP interventions is fairly consistent with prior studies (Phuong et al., 2017; Phuong &
Nguyen, 2019; Phuong et al., 2022). | also conducted research where the order of the treatment
and control were switched to address any concerns on whether the treatment was more effective
because instructors taught it after the control and/or had more time to spend on the treatment
within a week. | thought this was important to explore because one could argue that teaching a
class the second time will mean it is more effective. | found that the treatment effect was similar
under either order (Phuong et al., 2017; Phuong & Nguyen, 2019).

Furthermore, | would suggest creating a train-the-trainer model if the pedagogy course
were to be more widely scaled. It might take other facilitators replicating the treatment more or
less time to implement it on a weekly basis. Future research should consider how to develop
reflection response assignments that can be fed into a technology (e.g., an Al) that can present
the most frequent themes. More importantly, | would argue that implementing responsive
professional development approaches like AEP are worthwhile because research has shown that
there is major return on investment financially and with student success outcomes when
contributing resources, time, and energy to educational development programs (Brown &
Kurzweil, 2014).

As a reminder, the years of teaching and tutoring experience were not significant
predictors of AEPC growth in my dissertation. One limitation is the low variability in teaching
experience from my study. Ebert-May et al. (2011) and Ebert-May et al. (2017) found that
teaching experience was a significant predictor that was negatively correlated with the adoption
of inquiry-based pedagogies among faculty. In a subsequent study, it would be interesting to
examine if this relationship would hold if I examined faculty with a larger variation in teaching
experience than the instructors in my study. It is possible that this relationship may not hold
because inquiry-based learning is a different approach than AEP.

Another limitation is that my qualitative study was structured a priori with reflection
questions. In future work, I would be interested in observing how my intervention leads to
instructors’ behavioral changes in real live classrooms over the course of a semester and beyond.
If | interviewed instructors soon after they taught a lesson, | suspect that the Emotional Lens
might provide richer qualitative insights on how emotions related to teaching can impact
subsequent classroom practices.

With respect to examining organizational change, | would be excited to conduct
ethnographic research to examine interactions among faculty, student-instructors, and students;
how professors and peers influence assumptions about being a student-instructor; and how
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pedagogy course interventions alter pedagogical and social behavior among students, student-
instructors and faculty. In an ethnographic study, | suspect that coding for the Authority and
Community Lens might produce different results because I can focus on how instructors interact
with their peers, other instructors, faculty, and community members.

| also plan to conduct inter-rater reliability on my current qualitative analyses and future
analyses. Conducting such research would allow me to refine my coding and better define
subcodes related to sharing the responsibility for learning and using multiple data sources.

Moving forward, | plan to go beyond low- and high-growth group analyses by using
growth mixture models. This innovative approach allows me to see multiple groups of instructors
based on patterns of growth. In this model, instructors can have features about their growth that
are shared with the group, and they can have their own unique features. This would allow me to
hone in on the unique growth patterns of minoritized instructors across groups, which is key for
better understanding the learning trajectories and pathways of college instructors who are
underrepresented in the academy.

In terms of inferential qualitative analyses, I can qualitatively code reflections and
documents from groups of instructors who share similar profiles, and examine the specific
trajectories of individual instructors. | hope to use this research to provide more targeted support,
resources and training for instructors, which can promote further growth. This approach has not
been done yet when researching graduate and faculty development programs. It is important to
pursue this research because | want to delve deeper into how minoritized instructors learn in
higher education.

8.4 Implications for Practice, Research, Policy, and Organizational Change

Practice, research, and policy. My work can speak more generally to practice, research,
and policy. Based on my research, | would recommend the following:

1) Advance adaptive professional development programs that leverage the AEP framework
to support educators’ success in higher education. These programs need to identify and
respond to instructors’ different lenses, such as the ones mentioned in this study. In these
programs, | recommend foregrounding AEP concepts like sharing the responsibility for
learning and using multiple data sources to inform practice as well as associated topics
such as race, racialization of standards for success, intersectionality, and the myth of
meritocracy. | also suggest that these programs equip instructors with automated
formative assessment tools as described in recommendation # 2 below (e.g., clickers, Poll
Everywhere, surveys on equity barriers) and different activities (e.g., like the worksheets
mentioned in Appendix A) on how to target learners’ needs in a larger classroom. In
addition, it would be important to develop a technological tool to flag formative and
summative assessment items that exhibit bias against student demographic subgroups
(e.g., gender, ethnicity, disability status). Such a tool can draw on differential item
functioning, which was described in chapter 5. Further research can be conducted with
populations with a larger range of teaching experience and faculty.

2) Automate formative assessment processes for instructors with equity-focused dashboard
options that break down assessment data by different learner subgroups. It would also be
interesting to pair closed- and open-ended survey data on equity barriers with these
assessment data trends. | also see the value in building an Artificial Intelligence (Al)
system that can make pedagogical recommendations to instructors based on the AEP
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3)

4)

framework. | would suggest conducting research on the extent that this process can help
instructors better notice and address equity barriers to learning. Future research should
consider how to develop reflection assignments that can be fed into a technology (e.g., an
Al) that can present the most frequent themes from instructors’ reflections. It is important
to train and assess the Al to ensure it does not reproduce racial and other biases.

Expand research on different ways to measure equitable pedagogy in teaching portfolios
for higher education teaching evaluation. | would suggest exploring how measures such
as AEPC can support instructors in documenting inclusive practices in merit review and
professional development programs. During such a study, it would be helpful to find a
way to automate the scoring of AEPC assessments. This research can support educational
institutions that have recommended institutionalizing equity-oriented teaching,
mentoring, research, and service in hiring, merit reviews and promotion processes for
faculty (UC Berkeley Hispanic Serving Institution Taskforce, 2020; Chicanx and Latinx
Standing Committee Recommendations, 2022). These institutionalization efforts would
need to be grounded in well validated equity-oriented teaching and mentoring measures
that mitigate bias against instructors of color and women commonly found in course
evaluations (MacNell et al., 2014; Phuong et al., 2022). Institutionalizing equity-oriented
practices in hiring and promotion criteria can incentivize employees to adopt equity-
oriented practices because these criteria are being assessed as a part of the job. This
recommendation can potentially motivate instructors to apply equity-oriented practices
that have been shown to improve student engagement and success. The implementation
of these recommendations can promote organizational and cultural transformation that
advances equity.

Expand, assess, and improve measures for evaluating equitable pedagogies in academic
departments. For example, using a data-driven approach (e.g., student performance data
from campus), academic departments need to examine and address the opportunity and
equity gaps in courses. As one measure of effective teaching, | recommend examining if
instructors’ pedagogies are reducing or exacerbating these gaps. Doing so may foster a
culture that values longer-term student success, and practices such as tracking the impact
of courses on student outcomes (e.g., academic achievement, persistence, retention) in
subsequent courses. It is important to critically examine if and why equity gaps persist in
future courses, and to identify ways this information can inform and strengthen the
evaluation of teaching effectiveness. Additionally, | recommend capturing formative
assessment data (e.g., surveys) on all students’ experiences, including minoritized
students, to understand and address barriers and opportunities for student engagement,
success, and sense of belonging. Academic departments should use these data to better
support faculty and services with the goal of increasing every student’s success (defined
broadly) and transforming departmental culture. Such data, combined with data on
student profiles and outcomes, might provide meaningful insights on diverse trajectories
of student success and areas for growth. Given the complexity of the data involved, it
may be reasonable to assume that Al or related technology can be leveraged to identify
the patterns and suggest courses of action in real time. However it is accomplished (e.g.,
through Al or other means), connecting members of the university community with each
other (e.g., creating mentor-mentee relationships) can promote a greater sense of
belonging and community. If Al tools are to be employed, | will continue to emphasize
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that researchers and practitioners need to examine and address any bias, racialization, and

ableism among other issues embedded within them.

In relation to AEP, it is possible that Al and related technologies could: a) discover and leverage
patterns associated with successful learning, b) improve the automation of on-demand and
automatically scored formative assessments; and c) identify and intervene, perhaps in culturally
responsive ways, in response to early warnings signals present in complex data from the learning
ecosystem. Efforts to leverage Al must, however, examine carefully the ways in which
underlying algorithms are ‘learned’ in order to avoid the reinforcement of systemic bias and
racism that permeate educational systems (Cheuk, 2021).

Organizational change. | now discuss an organizational change framework that
informed how | worked with stakeholders (e.g., senior administrators, faculty) in my study. I
present this framework because it has implications for how researchers and educational
developers can collaborate with practitioners to advance equity in student outcomes. | mention
this framework to be wholly transparent about my process of working with stakeholders.

My equity-oriented organizational change framework entails being sensitive to contextual
factors and collaborating with stakeholders to:

e Work in partnership to clarify goals and define intended outcomes with an equity lens

o Consider a theory of change when thinking about goals

e Diagnose where we are relative to those outcomes

o ldentify strengths, interests, barriers, areas for growth

o Consider different perspectives and measures of success. Collaboratively define,
implement, and refine measures of success.

o Avoid placing the responsibility for learning and success solely on one group; the
responsibility for learning much be shared among stakeholders in a coherent and
unified way

e Design and adapt plans based on the diagnosis
e Iterate: Demonstrate a continuous commitment to evaluation, adaptation, and
improvement

o Focus on transforming institutions, structures, and systems to better support
student, staff, faculty, and community success.

| have leveraged this framework when collaborating with faculty and administrator stakeholders
in this study. | propose drawing and building on this framework to work in partnership with
communities to advance inclusive excellence, showcase equity champions to make an inclusive
culture visible, and support initiatives that promote data-informed practices to increase equity in
student outcomes.

I now move beyond the dissertation to discuss how department action teams can promote
equitable organizational change (Ngai et al., 2020; Reinholz et al., 2020). For educational
institutions interested in department level change and diffusing innovations (Henderson et al.,
2012; Henderson & Dancy, 2011), | recommend the idea of an equity-oriented department action
team. In my view, an equity-oriented department action team leverages a collaborative approach
where all stakeholders share the responsibility for learning when addressing educational
inequities. Creating norms where stakeholders share the responsibility for learning with each
other is key because there needs to be a unified and collaborative effort in order to make progress
towards equitable and cultural transformation. It is insufficient to expect a diversity officer,
faculty member, student, or a staff member to enact organizational change alone.
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It is helpful to have a “hub” of stakeholders who champion equity-oriented practices and
co-construct a shared vision for advancing inclusive excellence aligned with campus goals. This
“hub” of stakeholders can identify, partner with, support, and socialize early adopters with
equity-oriented frameworks. These early adopters can form a department action team that
performs multiple functions like disseminating and customizing equitable innovations and
training for their department or campus unit. The department action team would need to identify
key goals, opportunities, challenges, and a theory of change (Ngai et al., 2020). The “hub” of
stakeholders can act as a steering committee to provide consultation and support to the
department action teams across campus to ensure alignment towards equity goals. With support
from the “hub”, the department action team can examine synergies and gaps to bring together
other “partners” (i.e., stakeholders, committees, initiatives) to identify the role the team and
“partners” can play in moving the department and campus towards equity and inclusion goals.
For example, the team can bring together faculty to examine departmental climate, create vertical
and horizontal alignment in program curriculum, and implement strategies for addressing equity
barriers in the department. | suggest that the department action teams collaborate and align
educational development efforts with relevant student, faculty, and staff support services. This
would include partnering with departments and key stakeholders in creating new initiatives and
seeking funding from both internal and external organizations to advance organizational and
systemic change.

To make a commitment to equity more visible, the “hub” and department action teams
can collaborate with communications teams and stakeholders to disseminate reports and
showcase department action teams through media, events, and fundraising efforts that engage
communities. In this spirit, I collaboratively drafted recommendations for executive leaders to
advance equity, inclusion, belonging, and an anti-racist campus. Drawing on these
recommendations, | specifically suggest that educational leaders:

1. Fund and support “equity-oriented department action teams that partner with departments
/ units on campus to use the equity-oriented framework to address 1-2 opportunities or
problems of practice” (Phuong et al., 2022, p. 1).

2. Fund full-time positions for core faculty and coaches to lead “department action teams,
programs, and provide individual consultations” (Phuong & Equity-Oriented Advising
and Coaching Program, 2022, p. 1). For example, these “core faculty and coaches can
partner with department leaders to customize a program where the department applies the
equity-oriented framework to collect data and address a problem of practice.” (Phuong et
al., 2022, p. 1).

a. Program participants can “discuss shared insights and data on 1-2 problems of
practice, apply strategies to address them, and would support each other in
transforming their practices based on what is working well and not working well”
(Phuong et al., 2022, p. 1).

b. These programs can train “departments and units to use an equity-oriented
framework that has been shown to increase student engagement, success, and
community (Phuong et al. 2017; Phuong et al., 2022)” (Phuong et al., 2022, p. 1).

Equity-oriented department action teams can help diffuse innovations and create momentum for
transformative and cultural change (Henderson et al., 2012; Henderson & Dancy, 2011).

In conclusion, this dissertation research shows that inclusive teaching competencies can
be tracked over time on equity-oriented assessments that do not exhibit gender and URM bias,
unlike course evaluations which have been shown to demonstrate such bias (Boring et al., 2016;
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MacNell et al., 2015; Phuong et al., 2022; Stark & Freishtat, 2014). This study contributes
insights on how to support instructors with learning and adopting inclusive practices, thereby
addressing a long-standing barrier to pedagogical reform in STEM (Phuong et al., 2022). This
research provides evidence-based approaches to support instructors on how to reflect on and use
multiple forms of data effectively—rather than relying on their assumptions—to improve student
success (Phuong et al., 2022). If we are to create equitable learning environments, we need to
support instructors in making data-driven decisions that address student learning and equity
barriers. Moreover, the lenses described in my study can help us better understand instructors’
reflective and learning processes. This insight can help us expand instructors’ critical
consciousness around student learning, so they do not adopt individualistic and deficit models of
learning where the responsibility for learning is solely placed on the student. As experimental
research on AEP has shown (Phuong et al., 2017; Phuong & Nguyen, 2019), expanding
instructors’ perspectives and helping them make more targeted instructional decisions based on
student data is a key driver to reducing equity barriers and significantly improving student
success. The AEP framework, discussions of meritocracy and the racialization of education, and
the adaptive pedagogy course model can be beneficial for the implementation of effective faculty
development programs and the advancement of equity in student outcomes.
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APPENDICES

APPENDIX A: AEP Practices Tip Sheet for Instructors

Adaptive Equity-Oriented Pedagogical Strategies
(Phuong et al., 2017; Phuong et al., 2022)

This tip sheet provides strategies for applying AEP, a framework for adapting teaching to
address equity barriers to learning based on student data (e.g., formative assessment,
observations, surveys) (Phuong et al., 2017). The tips below are organized by the six competency
elements, which build on each other in a mastery learning model. Some of the strategies are more
relevant for instructors who design and teach courses; however, many of these strategies can
broadly be applied by instructors who do not have full autonomy over their course and
assessments. It is not expected that instructors apply every strategy listed below in their
classroom. Instructors are encouraged to identify, adapt, and iterate the strategies that make sense
for their context.

Table A
Examples of Adaptive Equity-Oriented Pedagogy (AEP) Practices
Timing AEP Competency Strategies
Element
Before (1) C_Iarlfy e Articulate learning outcomes in behavioral terms; be
and learning outcomes, explicit about what students should know and be able
during prerequisite to do by the end of instruction. Identify within the
teaching knowledge, and syllabus where the final assignment or assessment
equitable course questions are taught.
policies e Articulate learning outcomes focused on equity goals

(e.g., promoting a sense of belonging, sense of self-
efficacy, identity).

e In course learning outcomes, encourage students to
synthesize concepts to build a more equitable future
through assignments and project-based learning.

e Generate concept maps to clarify the issues to be
covered and their relationships; use the map to assess
prerequisite knowledge and identify breakdowns in
student learning.

e Develop community norms by asking students to
reflect on and identify teaching practices that hindered
and promoted their learning.

e Align students’, instructors’, & graders’ expectations
through rubrics & norming.

e Provide annotated examples of assignments of
exemplary assignments with detailed comments on
how they meet a rubric’s expectations.
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Provide class discussion questions or lesson plan
outline before class - explain how your lessons can
engage students’ interests or thought-provoking topics!
Provide strategies for effective use of time outside class
and indicators as to when students should ask for help,
e.g., you can include the following in an assignment:
“If you’re spending more than three hours on this
assignment, come to office hours or send us an email.
We’re committed to your success!”

Build equitable courses policies grounded in the
grading for equity literature (e.g., offer flexible
deadlines and extensions, allow assessment re-do’s,
and adjust policies based on students’ needs and
contextual circumstances). These policies and practices
can foster a growth mindset within a brave space for
learning where students can take chances, take risks,
make mistakes, and grow in an environment that is
focused on mastery learning (Phuong et al., 2017;
Phuong et al., 2022).

When building curricula and syllabi, center non-
dominant voices and present perspectives and stories
from “hidden figures”.

Diversify knowledge presented in the curriculum:
expose students to diverse perspectives and outlets
(e.g., journal articles, oral histories, new media, news
articles, blogs, podcasts, guest speakers, etc.).

Build course policies and practices that center universal
design for learning (e.g., incorporate the ALLY tool
that converts text into accessible formats and different
languages, encourage students and instructors to make
slide decks and course content visible, audible, and
accessible for everyone in the classroom).

Before
and
during
teaching

(2) Align
formative
assessments and
teaching activities
with outcomes/
summative
assessments

Implement formative assessments that are aligned with
the rigor of summative assessments; use these
formative assessments to guide your instruction and
improvements for your course(s). | suggest using
ungraded questions and/or assignments that scaffold
students towards meeting learning outcomes.

Offer assessment prompts and activities with language
clarifying what instructors expect to see in students’
responses.

Model key skills and expert thinking in problem
solving as well as how students can engage course
content and the disciplinary field; offer cues and
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strategies (in writing) to help students analyze different
question prompts, which can help students develop
various skills and thought processes to apply when
completing assessments and tasks.

Provide collaborative learning and deliberate practice
opportunities.

Audit curriculum and formative/ summative
assessments for bias; reflect on whether assessments
questions are asking about contexts (e.g., obscure
sports like cricket) that many students may not
understand; examine whether students from certain
subgroups are disproportionately answering an
assessment incorrectly compared to other subgroups.
Make assessments more accessible (e.g., ensure
questions are screen readable, provide a bulleted form
of the key points for long word problems (Toyama,
2021), offer alternative-text for images, etc.).

Break larger assignments and projects into shorter
installments that students can submit for ungraded
feedback (McCallum, 2013); grade the final assignment
where students can incorporate feedback and focus on
mastery learning.

Apply culturally relevant pedagogy, where students can
bring themselves and their interests into the curriculum.
Incorporate project-based, service-based, problem-
based, and/or experiential learning to build more
authentic assessments that engage students’ interests,
career goals, and lived experiences. Proactively seek
ways to make these assessments culturally responsive
and sustaining.

During
teaching

(3) Identify
students’
competencies,
interests, and needs

Survey students’ career and professional interests;
make connections between course concepts and these
interests.

Administer a Student Interest Survey and Venn
Diagram activity (McCallum, 2013).

Foster a brave space where students are encouraged to
seek support and express confusion as well as their
learning needs.

Use assessments to identify specific resources,
activities, & page numbers from readings matching
students’ needs.

Encourage groups of students to identify their strengths
and interests; groups of students can create a task chart
to assign roles during group projects based on
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discussion of strengths and interests; use this chart to
establish point people, tasks, and deadlines to create a
system of accountability; to foster motivation for early
tasks, encourage students to work on tasks that engage
their strengths and interests.

Democratize the syllabus and classroom: empower
students to voice how curricula can address their
interests and needs through surveys and dialogue
(Phuong et al., 2017).

During
teaching

(4) Understand
students’ equity
barriers and
contextual
challenges to
meeting outcomes

Survey students about their learning history and
experiences. Based on capacity, include close-ended
and open-ended survey questions. Use a survey tool
that can transform close-ended responses into data
visualizations.

Survey students about potential equity barriers asking,
“What factors outside the classroom impact your
success inside the classroom? Only share what you’re
comfortable with.”

Initiate conversations with students about barriers they
are comfortable expressing, such as imposter
phenomenon.

Use assessment/ survey questions to understand if
students are having issues with basic needs access,
stereotype threat, and imposter phenomenon.

Provide opportunities for peer-to-peer and instructor-
student validation to enhance psychosocial outcomes.
Offer incentives such as game-based learning
approaches to foster students’ academic and
professional identity.

During
teaching

(5) Adapt teaching
activities based on
students’ needs and
barriers

Use data to adjust methods of making expectations and
thought processes explicit, such as modeling how
students are expected to approach a problem or task
with step-by-step instructions (Phuong et al., 2017).
Apply Dynamic Lecturing - storytelling, reference
students’ interests, human polling, poll everywhere, ask
students to predict answers to exciting questions that
relate to the course content and that academics have
trouble figuring out (Harrington & Zakrajsek, 2017).
Adjust the difficulty of activities to provide students
with appropriate levels of challenge and practice.
Provide problems with varying levels of difficulty, so
students, possibly working in self-organized groups,
can find appropriate levels of challenge. Avoid
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stigmatizing groups. For example, provide level 1 (i.e.,
easy), level 2 (i.e., medium), and level 3 (i.e., hard)
problems that students can self-organize and work on
together and present back to the class — while
creatively labeling the levels without calling them easy,
medium, and hard.

e Apply design-based research to projects; make projects
relevant to students’ career or personal goals.

During (6) Iterate: Reflect ¢  proyide feedback for students to incorporate in future
and after upon pedagogy to class meetings and assignments that are aligned with
teaching support continuous final’s rigor.

Iearnlng, e Make student data and instructional decisions

adaptation, and transparent.

growth e Provide and model strategies for how students can use

their time effectively outside of class.

If you have questions, please email andrew.e.phuong@gmail.com.

| developed this tip sheet in collaboration with Judy Nguyen, Daniel Garcia, and Richard
McCallum.
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APPENDIX B: AEPC Construct Map

| offer a brief summary of the AEPC learning progression that advances reflective and
equitable teaching with supporting literature. This learning progression serves as the AEPC
construct map under Wilson’s (2005) four building blocks for constructing measurement
instruments. The construct map is the foundation for the AEPC assessment. See the table below
for the construct map. | provide the learning progression level, number of AEP elements used, a
description of each level, and a summary response. More detailed responses can be found in the
scoring guide.

Table B
AEPC Construct Map.
Learning AEP
Progression Elements Description Response
Level Used
0 AEP elements used, the instructor
Level 0: does not consider learner needs
' (McCallum, 2013). This level of . .
No Provides an irrelevant answer, does
0 competency reflects a lack of
AEPC ) . not apply any elements
consideration of the needs and
Mastery .
perspectives of the learner.
The instructor uses AEP elements
1-2:
1. Clarify learning outcomes
and pre-requisite knowledge
2. Align formative assessments
and activities (e.g., clickers,
low-stakes assignments and
quizzes, discussion prompts)
) with outcomes
Level 1:
Low 1. Fink (2013), Davis (2009), and Describes applyl.ng AEP element 1
AEPC AT A and/or 2 in response
Weinstein (2009) highlight the
Mastery

importance of clarifying and
supporting students in meeting
rigorous learning outcomes.
Clarifying expectations and
aligning both instruction and
assessment with outcomes is
foundational to helping students
equitably navigate course curricula.
The lack of alignment engenders
equity issues in STEM, since it
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often privileges students who have
more background knowledge or
those who have more access to
financial resources to support their
success.

Designing for equity requires one to
build and clarify learning outcomes
and course policies (e.g., grading,
assessment, accommodations) that
are informed by the equity literature
(Feldman, 2018; Phuong et al.,
2017). For example, instructors can
provide flexibility with deadlines
(e.g., extensions), offer
opportunities for re-grading, avoid
curving down, and adjust policies
based on students’ contextual
circumstances. These policies and
practices can foster a growth
mindset within a brave space for
learning where students can take
chances, take risks, make mistakes,
and grow in an environment that is
focused on mastery learning
(Phuong et al., 2017; Phuong et al.,
2022).

Level 2:
Moderate
AEPC
Mastery

1-4

The instructor uses AEP elements
1-4.

Elements 1 and 2 mentioned
above

3. Identify students’
competencies, interests, and

needs Diagnoses learning competency
4. Understand equity barriers/ and interest Or Diagnoses learning
contextual challenges to competency and learning barriers

meeting outcomes

Reaching this level requires that
level 1 be satisfied as a prerequisite.
This level represents moderate
mastery because research shows it
is beneficial to identify students’
existing competencies, equity
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barriers (e.g., imposter syndrome,
stereotype threat, no internet
connection), and learning needs via
formative assessments that are
aligned with learning outcomes
(McCallum, 2013; Phuong et al.,
2017).

The instructor uses AEP elements
1-5.

Elements 1-4 mentioned
above

5. Adapt teaching practices
based on these needs and
barriers

Drawing on diagnostic data aligned
with course learning outcomes, the
instructor adjusts instruction, which

Lle_|vizlh3. !ncludes hpw they engage students Adapts based on full d_iagnosis, not
AEPC 1-5 in _productl\_/e struggle, model I_<ey only based on diagnosis of learning
Mastery skills, prc_)\{lde deliberate practice competency

opportunities, and offer feedback

(Phuong et al., 2017). Level 3

represents a higher degree of AEPC

because adapting instruction in a

manner consistent with AEP

requires the prior levels. Adapting

instruction without this data-driven

strategy can lead to misguided

instruction and assessment practices

that do not address key learning

barriers (Phuong et al., 2021)

The instructor uses AEP elements

1-6. Demonstrates applying all 6 AEP

elements with supporting
Elements 1-5 mentioned instructor/ student evidence and
Level 4: above explains how their practice impacts
Very High 1-6 6. Iterate: Reflect upon the student Or
AEPC pedagogy to support Demonstrates applying all 6 AEP
Mastery continuous learning, elements with instructor/ student
adaptation, and growth evidence and explains rationale for

how practice impacts student
The instructor demonstrates a
commitment to adaptation,
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iteration, and growth with students,
improving the application of
previous elements recursively. This
level suggests that the instructor can
recognize breakdowns in their own
teaching practices and are flexible
enough to employ and adapt
culturally responsive and universal
design approaches (e.g., video,
multimedia) to further their
students’ success (Hammond, 2014;
CAST, 2018). In their reflections,
the instructors describe rationales
for improving teaching in ways that
are grounded in multiple forms of
student learning data.

This level is the highest because in
order to address breakdowns in
teaching and learning, instructors
need to have informed experiences
associated with levels 1-3 (i.e., with
AEP elements 1-5). Demonstrating
a high-level of mastery suggests the
instructor is willing to continuously
adapt practices and policies. It is
noteworthy that elevating ongoing,
critical reflection (Kendi, 2019),
perspective taking, and adaptation
to reduce equity barriers advances
anti-racist pedagogical practice.
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APPENDIX C: Reflection Questions for Qualitative Coding

| qualitatively coded questions from the post-semester AEPC assessment because these items ask
instructors to describe what they have done, the evidence of demonstrating AEP competency,
and their reflections on how they have adjusted their perspectives and pedagogical practices to
advance student success.

Questions from Post-Semester AEPC that were qualitatively coded

Question 1. Please provide your teaching philosophy
Your teaching philosophy should include

e Your beliefs and attitudes about how students learn best and the instructors’ role in
supporting that learning.

What do you think the learner’s role is in the learning process?

A description of how you define equity and why equity is important to you

A description of your philosophy on addressing equity barriers students face

A description of how you are an ally for all groups of students

A description of how your teaching philosophy connects to the AEP framework

Question 2. Please provide a list of teaching practices (e.g., behaviors and language) that
support your philosophy. Explain how your practices align with all the core elements of
Adaptive Equity-Oriented Pedagogy (AEP).

In this response, please address all the following questions:

e What are the key barriers to learning that your students have experienced? What
factors do you think influence these barriers?

e How are you adjusting your teaching practices to help mitigate these learning

barriers that result from equity issues that your students may face inside and
outside the classroom?

e How have you been drawing on your students’ interests to engage students in the
course content?

Question 3. Which of your concrete teaching strategies did you find most impactful for
student success? Why? Please cite any evidence.

Question 4. Which of your concrete teaching strategies did you find least impactful for
student success? Why? Please cite any evidence.
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Question 6. Based on a comparison of your initial and current teaching philosophy, please
provide a reflection where you respond to the statement: “I used to think, but I now

think ...”. Before responding to this statement, please review your midterm and your teaching
materials. (Comment: Instructors were also prompted to consider: | used to do, but now do).

Question 11. How has your understanding and use of diagnostic and ongoing assessment
changed since the beginning of the semester?

Question 15. Please provide any qualitative evidence (e.g., quotations, images, videos,
written descriptions from observation notes and surveys) that helped you understand your
students’ success.

Question 16. Please provide qualitative evidence of the impact that your teaching practices
have on one psychosocial outcome. Psychosocial outcomes include: motivation, sense of
self-efficacy, sense of belonging, stereotype threat, growth mindset, and attitudes toward
learning.

The following two questions ask you to reflect on the course you’re teaching or tutoring
for:

Question 17. What features of the course design (e.g., syllabus schedule, teaching strategies,

formative assessment, alignment of instruction and graded assessments) do you think best
supported student success? Why? Please cite any evidence.

Question 18. What features of the course design (e.g., syllabus schedule, teaching strategies,
formative assessment, alignment of instruction and graded assessments) do you think
hindered student success? Why? Please cite any evidence.

Pre-Semester Reflection

| draw on the following items. These were not scored as part of AEPC, but provide great insight.

Why does a student not learn a concept? Whose fault is it if the student does not learn a concept?
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APPENDIX D: AEPC Question Prompts

The AEPC assessment items used for analyzing instructor growth over time (data set 2) had the
same item stem with unique sub-question elaborations at each time point. Please see the tables
below.

Table D1
Pre-semester AEPC assessment items

Item Stems Sub-question Elaborations Points

Describe how, if at all, your teaching philosophy
and practices align with the core elements of 7
Adaptive Equity-Oriented Pedagogy

Item 1: Please provide your
teaching philosophy

Item 2: Describe your What are your learning goals/ outcomes?
clarification of learning Have you set yourself goals as a teacher? What 1
outcomes are you striving towards?

How do you teach or tutor?
Item 3: What did you do? Describe a highlight. What went well? What

Did it work? didn’t? How did your students react? How did !
you feel afterwards about this experience?

Item 4: What would you do  Thinking back, is there anything you would do .

next? differently to further your students’ learning?

The same rubric was used for scoring these items that was presented in chapter 5.

Table D2

Mid-Semester AEPC assessment items

Item Stems Sub-question Elaborations Points

Write your teaching philosophy below. Your
teaching philosophy should include your beliefs
and attitudes about how students learn best and
the instructors’ role in supporting that learning.
What do you think the learner’s role is in the

Item 1: Please provide your learning process? Be sure to address barriers to -

teaching philosophy equity that students may experience.

How is your teaching philosophy actualized in
your teaching practices? Explain how your
practices align with the core elements of
Adaptive Equity-Oriented Pedagogy (AEP)?
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Item 2: Describe your What is the core learning outcome? In other

clarification of learning words, what do you want students to know about
outcomes this concept and/or be able to do at the end of the
lesson?

What is a list of the teaching practices and
activities you will implement to reach your
learning outcome? How do these practices and
activities incorporate the core elements of
Adaptive Equity-Oriented Pedagogy? In
particular, please describe how your teaching
practices respond to your students’ existing
competencies, interests, and content area

Item 3: What did you do? knowledge.

Did it work?
How did the lesson go and what patterns of
student behavior and learning did you notice?
Based on data collected from your students, did
your teaching practice from your lesson work? If
so why? If not, why not? In your response,
describe all the specific AEP teaching practice
elements you applied and how students
responded to these practices.

Based on the data you collected from your
students, what would you do next to improve
your students’ success?

What did you learn today that you did not know
about your students? What else would you like to
know about your students to help you further
support their learning? What new or refined
practices would you employ to achieve this goal
and why?

Item 4: What would you do
next?

The same rubric was used for scoring these items that was presented in chapter 5.
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Table D3

Post-semester AEPC assessment items

Item Stems

Sub-question Elaborations

Points

Item 1: Please
provide your
teaching philosophy

Item 2: Describe
clarification of
learning outcomes

Your teaching philosophy should include

e Your beliefs and attitudes about how students learn best and
the instructors’ role in supporting that learning.

e What do you think the learner’s role is in the learning
process?

o A description of how you define equity and why equity is
important to you

e A description of your philosophy on addressing equity
barriers students face

e A description of how you are an ally for all groups of
students

o A description of how your teaching philosophy connects to
the AEP framework

Please provide a list of teaching practices (e.g., behaviors and
language) that support your philosophy. Explain how your
practices align with all the core elements of Adaptive Equity-
Oriented Pedagogy (AEP).

What are the key barriers to learning that your students have
experienced? What factors do you think influence these
barriers?

How are you adjusting your teaching practices to help mitigate
these learning barriers that result from equity issues that your
students may face inside and outside the classroom?

How have you been drawing on your students’ interests to
engage students in the course content?

How have you communicated your learning outcomes to your
students?
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Which of your concrete teaching strategies did you find most impactful for
student success? Why? Please cite any evidence.

Which of your concrete teaching strategies did you find least impactful for
student success? Why? Please cite any evidence.

Item 3: What Please provide any qualitative evidence (e.g., quotations, images, videos,

did you do?  written descriptions from observation notes and surveys) that helped you

Did it work? understand your students’ success. (Note: this question is asked after
instructors provide pre- and post-assessment scores)

Please provide qualitative evidence of the impact that your teaching practices
have on one psychosocial outcome. Psychosocial outcomes include:
motivation, sense of self-efficacy, sense of belonging, stereotype threat,
growth mindset, and attitudes toward learning.

Please provide your initial teaching philosophy below that you submitted at
the beginning of the semester.

Based on a comparison of your initial and current teaching philosophy, please
provide a reflection where you respond to the statement: “I used to think, but

Item 4: What I now think ...”.

would you do

next? Before responding to this statement, please review your midterm and your
teaching materials.

If you were to become a TA, instructor, or play a course staff role in the
future, how would you draw on your insights to improve teaching and
assessment practices in CS, DS, or the field you teach in?

The same rubric was used for scoring these items that was presented in chapter 5.
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APPENDIX E: Scoring Guide

This appendix presents the rubric and scoring guides for the AEPC assessment. For data
set 1, the construct-based rubric with 0-7 item scores (presented in chapter 5 and reproduced

below) was used to score items ila, i8a, i10a, i1la, and i12a. For other items, | provide the rubric

under each item.

As mentioned in chapter 5, | defined the outcome space for the AEPC construct by
creating scoring rubrics for the items. In particular, for the items scored from 0-7, the rubric in
the following table was used:

Table E1

Scoring Rubric for 0-7 Item Scores

Construct Map Item Description

Level Score

4c: Continuous 7 Educator describes all AEP elements with an example and

commitment to explains how their practice impacts the students’ success

adaptation and (Citing student and instructor evidence)

improvement

(Very High) or
Describes all AEP elements with an example and explains
rationale for how practice impacts students’ success (Citing
student and instructor evidence)

4b: Continuous 6 Describes application of all AEP elements with an example

commitment to (Citing instructor and student evidence)

adaptation and

improvement

(Very High)

4a: Continuous 5 Describes application of all AEP elements

commitment to

adaptation and

improvement

(Very High)

3: Adaptation based 4 Adapts based on full diagnosis, not only based on diagnosis of

on diagnosis learning competency

(High)

2b: Full Diagnosis 3 Diagnoses learning competency and interest (Full level 2)

(Moderate)

Or
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2a: Partial diagnosis
(Moderate)

1: Clarifies learning
outcomes; Aligns
formative assessment
and instruction with
learning outcomes
(Low)

2

1

Diagnoses learning competency (gets the concept right) and
learning barriers (equity barriers, lack of interest, or
misconceptions) (Alternative version of Full Level 2)

Diagnoses student learning competency
Or

Diagnoses interest

Demonstrates application of element 1 and/or 2

Element 1: Communication and clarification of learning
outcomes

Element 2: Alignment of formative assessment with learning
outcomes

Provides an irrelevant answer, does not apply any elements

For item itc which is scored from 0-1, scorers focused on assessing whether or not
instructors met APEC level 1. The following collapsed rubric below was applied:

Table E2

Scoring Rubric for 0-1 Item Scores

Construct Map

Item  Description

Level Score

1: Clarifies 1 Demonstrates application of element 1 and/or 2 both questions

learning outcomes; for item itc.

Aligns formative

assessment and Element 1: Communication and clarification of learning

instruction with outcomes

learning outcomes
Element 2: Alignment of formative assessment with learning
outcomes. For example, instructors would need to answer the
question as to whether the pre- or post-assessments align with
the learning outcomes reflected in graded assessments (i.e.,
homework, midterm, final).

0 0 Does not fully demonstrate elements 1 and 2 for both questions

for item itc.

For example, the participant only answers one of the questions
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for item itc correctly and does not answer both itc questions
correctly.

Provides an irrelevant answer, does not apply any elements

Each item has an associated rubric that was presented in chapter 5. To support consistent scoring
using these rubrics, a detailed scoring guide was created for each and provided to the scorers along
with sample answers that were not a part of the dataset.

The scoring guide for each item is presented below. Repetitive examples and explanations were
removed for brevity.

ITEM 1/ ITEM ila (0-7 points).
The rubric for item ila was presented in chapter 5. Here is ITEM 1/ ITEM ila:

Question 1a. Write your teaching philosophy below. Your teaching philosophy should
include your beliefs and attitudes about how students learn best and the instructors’ role in
supporting that learning. What do you think the learner’s role is in the learning process?
Be sure to address barriers to equity that students may experience.

Question 1b. How is your teaching philosophy actualized in your teaching practices?
Explain how your practices align with the core elements of Adaptive Equity-Oriented
Pedagogy (AEP)?

Questions 1a-1b can be scored from level 0-7 because instructors are being asked about how
their teaching practices align with AEP. Scorers would search for elements of AEP practice.

Here is a sample response at level 6. This was scored at 6 because there's little explanation of
how the practices would specifically impact a student's learning.

SAMPLE RESPONSE

| believe that every student is capable of excelling (i.e., understands that students have
strengths, interests, potential, and areas for growth). To achieve this goal, | need to
demonstrate a growth mindset and commitment to continuously improve diverse
students’ success. Part of this includes interpreting ongoing feedback and assessment data
as an asset for diagnosing challenges in the classroom, innovating instruction, addressing
student needs, and developing a growth mindset as an instructor.

I do not believe that only the good students are the ones who teach themselves (i.e.,
students should learn solely on their own) (McCallum, 2013). | do not favor students with

more background knowledge or those who confirm instructors’ biases

| believe that students learn best when they have opportunities to become emotionally

152



engaged with course content that is relevant to them. They also learn effectively when
course learning outcomes and expectations are made clear.

To actualize my philosophy, I communicate and clarify course learning outcomes.
This entails careful consideration and effective communication of the learning outcomes
and expectations for academic success in the course. An example would be to provide a
syllabus with course learning outcomes and expectations.

To provide clear expectations, | align my formative assessments and course
activities with course learning outcomes. This means including formative assessment
and course activities that align with the rigor of homework, midterm, and final
assessment questions. In other words, the formative assessment is equally as difficult as
your homework, midterm, and final assessment questions.

I also diagnose my students’ learning needs (i.e., their strengths, interests, and areas
for growth) relative to course learning outcomes. This means diagnosing students’
existing competencies, interests, and content area knowledge relative to the course
learning outcomes and expectations. Diagnosis is accomplished through ongoing
formative assessment, observation, and student surveys.

I then adapt my instruction based on this diagnosis based on formative assessment,
observation, and student surveys. In doing so, | leverage student learning data to adjust
my teaching practices, including how key skills are modeled, what deliberate practice
opportunities are afforded, and the feedback provided.

Furthermore, I strive to demonstrate a continuous commitment to adaptation. | use
data rather than my assumption to recognize and proactively address areas for
improvement in student learning and my instructional practice continuously. Adapting
continuously refers to the state of mastery where | go beyond a single iteration of
adaptation based on data. In doing so, | seek to improve how | incorporate the first 5 AEP
practice elements continuously. This ongoing commitment to adaptation is reflected
through changes in my course design, implementation, revision to the course, the ways
the outcomes are communicated, and assessment re-designs.

Applying all 6 elements of AEP practice, | use data to recognize breakdowns in my own
teaching practices and | strive to be continuously adaptive enough to use a variety of
responsive instructional approaches (e.g., video, multimedia, mapping). These efforts
inform my plan, teach, and reflect cycle. | am passionate about highlighting patterns in
student behavior and learning to respond to them.

ITEM 2 (0-1 points)

The rubric for item 2 is out of 1 point given if the instructor states learning outcomes, indicating
what the student can do. Here is ITEM 2:

Question 2. What is the core learning outcome? In other words, what do you want students

153



to know about this concept and be able to do at the end of the lesson?

Here are sample responses for each score level.

SAMPLE RESPONSE
Sample response for level O:

No response, provides an irrelevant response, does not articulate course learning
outcomes.

Sample response for level 1:
Here is a sample response at level 1. This was scored at 1 because they clarify learning
outcomes

| have already covered the definition and assumptions of a t-test. Therefore, | want to
focus my lesson on helping my students learn how to interpret t-test output. By the end of
my lesson, | would like my students to be able to do the following:

1. Interpret the output of a two-sample t-test, comparing control and treatment
conditions

2. Compare means, standard deviations, and statistical significance of the two
conditions

3. Explain which sample/ condition performed better

4. Explain how the findings may be useful for future practice

ITEM itc (0-1 points).
The rubric for item itc was presented in chapter 5. Here is ITEM itc:

Question itc. What is the pre-assessment activity that you used to determine whether or not
the learning outcome has been achieved? Explain how this assessment aligns with a
homework, midterm, and/or final assessment. Consider how you scored this assessment to
compare it to the post-assessment. Ideally, this assessment should not take more than 10
minutes.

Question itc. What is the post-assessment activity that you used to determine whether or not
the learning outcome has been achieved? Explain how this assessment aligns with a
homework, midterm, and/or final assessment. Consider how you scored this assessment to
compare it to the pre-assessment. Ideally, this assessment should not take more than 10
minutes.

Here is a sample response of a score of 1. For both questions below, instructors describes how
they align formative assessment with learning outcomes. For example, instructors would need to
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answer the question as to whether the pre- or post-assessments align with the learning outcomes
reflected in graded assessments (i.e., homework, midterm, final).

SAMPLE RESPONSE

The assessment questions below are similar to a midterm’s assessment questions for the
course | am supporting. I will score this assessment out of 10 points and it should take
about 10 minutes to complete.

Assessment

You are a researcher collaborating with faculty members trying to evaluate a new
curriculum. You are analyzing statistical outputs that compare an old curriculum
(i.e., the control condition) with the new curriculum (i.e., the treatment
intervention).

Your tasks are listed in the prompts below and are centered around making
recommendations on whether the treatment is worth implementing at a larger
scale. Please use complete sentences in writing all your answers to keep your
reputation as the top research collaborator in your institution.

Here is a description of the variables in the two-sample t-test output that you will
be interpreting:

Outcome variable:

Final Exam
The final exam is a continuous variable on a scale of 0-100 points and sought to
identify the extent to which students met the course objectives.

Predictor variables:

Treatment Group

The treatment group variable (treatment) is a binary variable indicating whether
students were randomly assigned to the treatment or control condition. The value
of the variable is 1 for students in the treatment course with the new curriculum
and 0 for students in the control course with the old curriculum.

In light of this information, please interpret the output below responding to the
prompts that are listed under the output.
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Group Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

Control 65 83.66154 1.004623 8.099531 81.65457 85.6685
Treatmen 62 97.82258 .2223905 1.751105 97.37788 98.26728
combined 127 90.5748 .819592 9.236332 88.95285 92.19675

diff -14.16104 1.051499 -16.24209 -12.0799%9

diff = mean (Control) - mean (Treatmen) t = -13.4675
Ho: diff = 0 degrees of freedom = 125

Ha: diff < 0O Ha: diff != 0 Ha: diff > 0
Pr(T < t) = 0.0000 Pr(|T| > [t]) = 0.0000 Pr(T > t) = 1.0000

In your interpretation, please make sure to provide

1) the estimated mean for the treatment group and control group on the final,
2) standard error for the treatment coefficient,

3) the t-statistic,

4) degrees of freedom,

5) 95% confidence interval, and

6) p-value in your interpretation.

Please state which group had a higher mean. Is there a significant difference on
the final between treatment and control groups at the 5% level?

Based on your findings, please explain why the treatment effect may or may not be useful
for practice.
What recommendations would you have for instructors?

What recommendations would you have for researchers?

e What is the post-assessment activity that you used to determine whether or
not the learning outcome has been achieved? Explain how this assessment
aligns with a homework, midterm, and/or final assessment. Consider how
you scored this assessment to compare it to the pre-assessment. Ideally, this
assessment should not take more than 10 minutes. This post-assessment
should be given near the end of your lesson to see if you met your lesson plan
learning outcomes.

Same as above
This assessment is similar to a midterm assessment.

ITEM i8a (0-7 points).
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The rubric for item i8a was presented in chapter 5. Here is ITEM i8a:

Question 8. What is a list of the teaching practices and activities you will implement to
reach your learning outcome?

Question 8. How do these practices and activities incorporate the core elements of Adaptive
Equity-Oriented Pedagogy? In particular, please describe how your teaching practices
respond to your students’ existing competencies, interests, and content area knowledge.

Here is a sample response of 6 because it does not explain how it will impact their specific
student. A 7 could be satisfied with a more detailed description of how the practices impact
students in the response.

SAMPLE RESPONSE

| provide my teaching practices below with timing that runs for about an hour.

1.
2.

10.

I will explain and clarify my learning outcomes (2 minutes)

| will use the pre-assessment to diagnose what my students understand and do
not understand. My goal is to understand how the student is making sense of the
course material. (10 minutes)

| will draw on student-interest survey data to explain how this skill is related to
my students’ professional goals (2 minutes). For example, I will explain how the
competencies from this lesson are in job descriptions for becoming a data
scientist.

Using another practice question of similar rigor to the pre-assessment, | will
model and explain how to read the assessment questions (5 minutes)

I will then show an example with steps of how to interpret the output and
respond to the assessment question (5 minutes)

I will then ask my students if they have any questions and address
misunderstanding/ misconceptions. (5 minutes)

I will provide an opportunity for students to practice a different problem that is
similar to the rigor of the pre-assessment, using the steps and example | provided.
(10 minutes)

| will provide some feedback and re-teach any parts they didn’t understand in a
different way. (5 minutes)

I will administer the post-assessment and see if the student understands the
material (10 minutes).

| will debrief for 2-3 minutes if time permits. Otherwise, | will take time to
examine their response and debrief in our next lesson.

Based on the practices listed above, | applied all 6 AEP practice elements:

| satisfied by communicating and clarifying expectations.
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| aligned formative assessment questions with the midterm questions.

I diagnosed students’ learning relative to my course learning outco6me/ midterm
questions. I addressed students’ existing competencies, content area knowledge, and how
their interests (i.e., job interests) tie to the content.

| adapted based on diagnosis by building on what they did know, indicating how the
lesson is relevant to their interests, and showing students how to solve the problem.

| showed and will continue to demonstrate a continuous commitment to adaptation by
teaching materials in new ways.

ITEM i10a (0-7 points).

The rubric for item i10a was presented in chapter 5. Here is ITEM i10a:

Question 10. How did the lesson go and what patterns of student behavior and learning did
you notice? Based on data collected from your students, did your teaching practice from
your lesson work? If so why? If not, why not? In your response, describe all the specific
AEP teaching practice elements you applied and how students responded to these practices.

Here is a sample response that would be scored as 7. A good 7 has an explanation and a rationale
for how the instructor would iterate teaching and directly impact the student success.

SAMPLE RESPONSE

Example response: My post-test was better than my pre test and | noticed that students
were more engaged in the collaborative activities. This behavior was consistent whenever
| used collaborative activities. These tests were on a scale of 0-10. The average pre-test
score was about 3 points with a mode of 3 and the average post-test score was about 9
points with a mode of 9. The range for the pre-test was from 0-5. The range for the post-
test was 8-10.5

| calculated the average gain score by computing the following: average gain score =
average post-test score - pre-test score.

The average gain score was about 6 points, since 9-3 = 6. The range was also smaller on
the post-test. Therefore, | think the lesson worked because there were improvements in
student learning.

Since these tests were aligned with the rigor of the midterm, | was able to work with my
student to have a better understanding of the expectations so that they could focus on
meeting course objectives. | communicated the lesson plan’s learning outcomes to the
student by contextualizing the pre- and post-test questions with the course. This helped
my student learn more effectively because my student was able to reflect on their learning
and ask more meaningful questions, which helped me address misconceptions.
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Consistent with my philosophy on adaptive equity-oriented instruction, this approach
probably worked because we used formative assessment and student interest surveys to
diagnose students’ existing competencies and interests.

| used these data to adapt my instruction to increase student engagement with
developing academic skills. These data were helpful because | was able to foreground
why the course concept was relevant to the students’ professional goals as I modeled key
skills, provided practice opportunities, and gave feedback.

I think these practices worked because | was able to address what students did not know
based on the pre-test and was able to provide teaching practices and examples that
engaged their interests and areas for growth. Consistent with the AEP framework, the
cycles of ongoing formative feedback and practice opportunities enabled me to address
misconceptions and reinforce concepts through multiple modalities (e.g., visual, auditory,
Kinesthetic). | demonstrated a commitment to continuous adaptation and
improvement because | re-taught the concept in a visual way after noticing that my
student was still confused with the other way | taught the concept.

ITEM illa (0-7 points).
The rubric for item i1la was presented in chapter 5. Here is ITEM illa:

Question 11. Based on the data you collected from your students, what would you do next
to improve your students’ success?

Here are sample responses for each score based on the rubric.
SAMPLE RESPONSE
Score 0
No response or irrelevant response

Score 1
N/A

Score 2
| diagnosed that my student doesn’t understand recursion but not do anything different

Score 3
I diagnosed that my student doesn’t understand recursion and that they feel imposter

syndrome but I’'m not going to do anything different.

Score 4 if the instructor said they did some sort of adaptation, but doesn’t want to
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continuously adapt

My student did really well based on my teaching adaptations. I am not going to change
anything else from what | have done, especially if | have applied the other elements.

(Comment: This response does not show a continuous commitment to adaptation and is
therefore not level 4 (i.e., score 5 or higher)).

Score 5.
| want to demonstrate a continuous commitment to adaptation and improvement and/or

the other AEP elements.

Score of 6
I want to demonstrate a continuous commitment with an example of how I will
adapt
Example response for t-test lesson: They did well, I am going to provide more
challenging deliberate practice activities to help further my students’ learning.

Score of 7

I want to demonstrate a continuous commitment with an example of how I will

adapt and | explain why this is going to improve student success
Example response 2 for Computer Science: Based on the post-assessment score,
the student still did not have a clear understanding of recursion. Therefore, | will
try to teach recursion in a more visual way by mapping out the thinking processes
and writing this process out for my student. For example, | will use environment
diagrams to visually represent recursion. | am doing this because | observed that
the student learned better and was more engaged when | presented information
visually.

ITEM i12a (0-7 points).
The rubric for item i12a was presented in chapter 5. Here is ITEM i12a:
Question 12. What did you learn today that you did not know about your students? What
else would you like to know about your students to help you further support their learning?
What new or refined practices would you employ to achieve this goal and why?
Here are sample responses for each score based on the rubric.

SAMPLE RESPONSE

Score 0

No response or irrelevant response
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Score 1
N/A

Score 2
| learned something from my student, but | have no desire to learn anything or do
anything new

Score 3

| learned something from my students’ interests, equity barriers, and learning
competencies, and I’'m not sure what I would do (OR ACTION PLAN is not concrete
(e.g., I'll research something), but there is a full diagnosis)

Score 4 if the instructor said they did some sort of adaptation, but doesn’t want to
continuously adapt

| learned a lot about my student based on my teaching adaptations. I am not going to
change anything else from what | have done, especially if | have applied the other
elements.

(Comment: This response does not show a continuous commitment to adaptation and is
therefore not level 4 (i.e., score 5 or higher)).

Score 5.
| want to demonstrate a continuous commitment to adaptation and improvement and the
other AEP elements to learn more about my student.

Score of 6

Example response for t-test lesson: | want to learn more about how my student responds
to more challenging deliberate practice exercises. | am going to provide more challenging
deliberate practice activities to help further my students’ learning.

Score 7

Sample response: | learned my student was more engaged when | mapped
concepts. | want to learn more about what teaching practices my student found to
be effective and less effective for supporting their learning. I will implement an
anonymous course feedback form to ask about how specific teaching practices
impacted their learning. | also want to ask them ways | could engage them more
in this form.

I noticed that some students did not write much on the pre-assessment. | would

also like to ask them more about their thought processes next time in my course-
feedback form. This would help me learn more about my student’s thought
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process so that | can further their success and identify key misconceptions to
address in the future.

As described in chapter 6, these rubrics and rubrics were adapted for dataset 2.
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APPENDIX F: Codebook

Table F1

Authority and Community Lens super codes and subcodes

Super code: Authority & Community Lens

Definition: Instructors mimic and value practices from previous instructors, their department,
or academic field. “I am following or am heavily influenced by someone’s pedagogical

model.”

| hypothesize that higher-growth instructors will mimic equity-oriented instructors and norms.

Name of subcode Label of Description
subcode
I mimic instructors . . .
whose style was ANC-EEE Instructors are motivated to adopt teaching practices
i that worked for them
effective for me
Instructors are motivated to adopt practices used by
other esteemed instructors who are equity-oriented
I mimic esteemed (e.g., breaks assignments into installments with
equity-oriented AnC-EOI formative feedback, uses data to adjust teaching)
instructors
Inspired by instructors who “grade for equity”-- e.g.,
believe in clobber policy/ assignment re-dos
Inspired by Demands that students work hard and provides very
instructors who difficult exams that require students to learn more,
demand that students ~ AnC-EXPEC  curving down and limiting “A’s” is good
work hard to meet
high expectations Give a 3-hour exam with 2 hours to take it.
They_value th'.s . Instructors are motivated to adopt practices that are
teaching practice in AnC-DISP : L g et X
L2 aligned with disciplinary norms/expectations.
my discipline
They_value th'.s . Instructors are motivated to adopt practices that are
teaching practice in AnC-DEPT ; ) :
aligned with departmental norms/expectations.
my department
| independently Instructor finds a source outside of the university to
found a source from AnC-AUTH y

an authoritative

inspire their teaching
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figure that | use for
my teaching

Something in the
department
constrains my
teaching
effectiveness

AnC-CONS

The course curriculum is overpacked and moves too
fast. Therefore, it’s hard to adapt.

Table F2

Data Lens super code and subcodes

Super code: Data Lens

Describes how valued forms of data and analytical methods affect pedagogical practice

The Data Lens is defined as the kinds of knowledge and data that are important and relevant in
an academic and socio-organizational culture. Here is a question that one may consider when
reflecting on this lens: Do | value certain kinds of practices because they are tested using data
sources and methods that are important to me or my field?

An instructor can use the Data Lens to understand student perspectives and learning processes.
This lens can be useful for diagnosing student needs and adapting teaching.

The subcodes below impact motivation to learn and adopt AEP.

Label of

Name of subcode Description
subcode
Instructors rely on quantitative data and/or its
| value quantitative data  DATA-QUANT validity to adjust teaching.
| value reliable quantitative data
Instructor relies on qualitative data and/or its
I value qualitative data DATA-QUAL validity to adjust teaching
| value reliable qualitative data
Instructor prioritize certain types of data based on
the instructional context
It depends DATA-DEP
*Conditional (If/ then) or “it depends on the
context”)
Formative assessment is DATA-FA| | trust and rely on formative assessment to adjust

important

teaching. | value diagnostic data.
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| believe it is important
to use data to measure

| assess content knowledge and level of academic

DATA-MLO  preparation. | adjust teaching based on that
progress towards
- assessment.
learning outcomes
rl:\)iztgr?(t:)gluéjr?tcel )?t and When adjusting teaching, | identify equity
) . DATA-SLE barriers and/or the students’ socio historical
student lived experience h :
- experience, interests, and context
is important
Multiple forms of data
are used to make The instructor explicitly uses multiple forms of
pedagogical decisions DATA-MULT  data to inform pedagogical decisions that further
that further student student success
success
Table F3

Content Lens super code and subcodes

Super code: Learning

Goal Lens

The Learning Goal Lens is defined as the concepts or ideas that one foregrounds in their mind.
Here are questions that one may consider when reflecting on this lens: Is the AEP practice or
knowledge relevant to my teaching, goals, and priorities that | am foregrounding in my mind?
Are these AEP practices relevant to the course content and concepts that my organization and |

prioritize?

The subcodes below impact motivation to learn and adopt AEP.

Name of subcode

Label of
subcode

Description

Academic Lens

Goal is to teach academic content better. | focus on

LG-ACA

academic learning outcomes.

Equity Lens

Goal is to promote an equity goal for learning: sense of
belonging, community, making students feel comfortable
or engaged, social interaction, student voice and agency,
LG-EQU bringing students into curricula, psychological well-being,

etc.

I value student input to adjust what concepts | prioritize
teaching and the way | teach
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Table F4

Emotional Lens super code and subcodes

Super code: Emotional Lens

The Emotional Lens is defined as the emotions that arise from engaging in a practice,
experience, or reflection. | contend that the norms of a socio-organizational culture impact how
individuals think they should feel and how they express their feelings.

The Emotional Lens can explain motivations for adapting teaching.

The subcodes below impact motivation to learn and adopt AEP.

Name of subcode Label of Description
subcode
Positive EMO-P Instructor_ feels positive emotions related to teaching
and learning
Negative Instructor feels negative emotions related to teaching
EMO-N :
and learning
Emotions are tied to
how students DID in .
Student  performance outcomes motivate or
my class (measured EMO-DID . .
. . demotivate instructors to adapt
via their
performance)
Positive feedback creates positive emotions that
Emotions are tied to address burnout and promote continuous pedagogical
how students FELT adaptation
in my class EMO-FELT
(measured via Negative feedback creates negative emotions that
student feedback) hinder adaptation. My students don't appreciate me so
I’m not going to try anymore.
Emotions tied to Instructors’ empowering and/or disempowering
personal learning EMO-PLO learning experiences motivate them to adapt
experiences
Emotions related to . .
what 1 did and how | EMO-I _Instructor feels a certain way based on what they did
. in class.
felt during class
. Instructors may experience positive or negative
Emotions related to EMO-ONLINE emotions related to teaching online. These emotions

teaching online

can motivate or demotivate one to learn AEP.
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Table F5
Responsibility for Learning Lens super code and subcodes

Super code: Responsibility of Learning Lens

Their model of how students should learn can motivate instructors to adopt or not adopt AEP.

Name of subcode Label of subcode Description

Instructor responses that suggest instructors
themselves should take responsibility to mitigate
the impact of these barriers on student success;
The instructor believes in their responsibility to

RESP-ME proactively understand their students’ questions,
barriers, needs, interests, and experiences. They
see an important part of their role to be
proactively addressing student learning needs
and equity barriers.

It’s up to me

Instructor responses that suggest the student
should play a proactive role in advancing their

It’s on my student own learning.

RESP-STUD
Example: It’s on my student, and I’'m not willing
to adapt because they need to own the learning
and work harder.

Instructor responses that indicate another
contextual factor (e.g., equity barrier, stress on the
community or family) plays a role in impacting
student learning.

It’s something else RESP-ELSE

Table F6
Equity Definitions and Perspectives Lens super code and subcodes

Supercode: Equity Definitions and Perspectives Lens

Definitions of equity can motivate instructors to adopt or not adopt AEP.

Name of subcode Label of subcode Description

Equity is giving
everyone the same EQUITY-SAME
thing (i.e., equality)

Instructor defines equity as giving everyone
the same thing

Equity is adapting to EQUITY-ADAPT Instructor defines equity as adapting to address

167



address student needs
and their socio
historical context -- |
expect that students
have different
pathways to learning
and success

student needs and their socio historical
context. The goal is to create greater
opportunities and outcomes for success by
reducing equity barriers.

Instructors understand that students have
different learning needs and are responsive and
supportive of different pathways to learning

| expect students to
behave, learn, and
succeed in the same
ways or in the way |
learned

EQUITY-SBEHAVE

Instructors provide a one-size-fits-all model of
learning

It possible the instructor is basing this on how
they were socialized to learn-- i.e., the good
students are the ones who teach themselves

| want all my
students to succeed/ |
address equity issues

EQUITY-WSS

| adapt my teaching to support all students

| don’t adapt to
support all students--
e.g., | teach only to
one group of students
(high, middle, or low
performing students)

EQUITY-NOADAPT

| teach only to one group of students (high,
middle, or low performing students)

Below, I provide two examples of two instructors’ teaching philosophy and practice
statements from the AEPC post-assessment as coded using the book above. All quoted written
reflection excerpts below are entire responses to a reflection unless it’s noted. All subcodes are
identified in the written excerpts below with brackets and a label, which are described below.
One statement can be coded for multiple super codes (e.g., Authority and Community Lens). The
subcodes (e.g., AnC-EFF, AnC-EOI) can have some overlap and can contain one another.

Example Coding I: Teaching Philosophy and Practice Statement Part 1

| believe students learn best when they are interested in the material and feel excited
about engaging with it. Instructors’ should strive to create a safe and comfortable
environment where students feel heard and respected. We must be honest, intentional,
and adaptable in our lessons. [ I think it’s the teacher’s responsibility to get to know
their students, including their unique background, learning needs, and passions.
(DATA-SLE; RESP-ME)] Teachers should do their best to ensure that the material
they’re teaching is tailored to the level of the students, without being too easy or
unnecessarily challenging. [Teachers should plan lessons carefully, considering their
students’ zone of proximal development and how best they might scaffold them
towards desired student learning outcomes. I believe it’s also important to tie course



material to other topics students are interested in outside the classroom, helping to
spark passion and increase engagement with the material. (LG-ACA)].

[The learner’s role in this learning process is equally important. Students should be
open-minded and be ready to put in the time and effort they might need to practice
and master the material. They should keep a positive mindset, knowing that if they
keep trying, they will succeed. (RESP-STUD)]. It is also important that learners seek
out support when they need it. Teachers should provide an environment and resources
that benefit the students’ learning, but the students must reach out and take advantage
of these resources.

It’s important that students feel comfortable to speak up, asking questions and
discussing ideas with others. It is in the best interest of the students for them to be
their own advocate — ensuring that they have everything they need to succeed.

Equity in the context of learning and teaching is this idea that all students have access
to whatever resources they need for success. Some students may need more support,
while others may need less. Every student is different and has their own set of unique
skills, knowledge, and challenges — facing many forms of equity barriers. It’s
important that each student is looked at as an individual and can get support for their
individual needs. [My philosophy on addressing equity barriers is that | should be as
supportive and approachable as possible. (LG-EQU)] [l want to be able to know my
students on a personal level so that | can be aware of any inequities they face and be
able to support them academically through them all. (EQUITY-ADAPT)] To me,
without equity we risk the chance of missing out on so much greatness. If students
aren’t given the support they each need to succeed, we as educators are failing them.
We aren’t allowing them to reach their full potential. Everyone has their own special
way that they can positively impact the world and each person has their own path to
getting there. As teachers, to do the best we can for the world, we must be an ally to
all students, ensuring that none of their paths to success are blocked, by actively
doing all we can to support our students through their learning process.

This whole philosophy relates back to the Adaptive Equity-Oriented Pedagogy (AEP)
framework, which focuses on five key practices that teachers should engage in to help
provide equitable instruction. Focusing on the students’ individual needs and
continually adapting to those needs is critical. [Teachers must prioritize feedback and
assessments so that they are effectively able to identify any problem areas and
continue to grow and improve for their students. As teachers, our most important
responsibility is to provide all our students with the best opportunity for learning that
we can. (DATA-QUANT)]

Example Coding II: Teaching Philosophy and Practice Statement Part 2

My teaching practices:
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Positive language and excitement about the material
0 | feel that as a teacher, one of my primary goals is to empower my students to
want to learn and to push themselves. | want to inspire students to care about the
material and to embrace any challenges, instead of fearing them. | think being
authentic and honest with my students is an important aspect of my teaching. | want
my students to feel comfortable asking questions and being honest with me about
their learning. | never want them to be afraid to share their thoughts. Every student
has a unique background and a unique way of learning and working with material,
and I think it’s crucial to recognize and adapt my teaching style to this. I don’t think
that with teaching there is a simple ‘one- Size-fits-all’ approach. I think it often takes
working closely with your students and finding ways to assess their progress and
adapt to their needs.

Clear communication
0 [I think it’s very important to clearly communicate what the learning outcomes
of your lessons are. | try to start each of my lessons like this as | feel that this is the
first road map students get when introducing new material. This gives students
something to look forward to as well as a bit of context for what they’re about to
learn. (LG-ACA)]

Perform assessments
0 I feel that it’s crucial as an instructor to perform formative assessments which
align with those learning outcomes. Not only are assessments important to understand
where your students current learning is at, but it’s also vital to provide assessments
that align with the goals of the course and your lesson. [[Questions that are too far
removed from the material at hand can be confusing and discouraging for students, so
it’s important that all assessments are relevant and are something the students can
really engage with. Formative assessments are a great tool to help diagnose and
evaluate student learning. (DATA-QUANT; DATA-FAI; DATA-MLO)]. [ like to
couple them with anonymous feedback surveys which not only assess how the
students is feeling about their progress in the course, but also give me a chance to
learn more about each individual students’ interests and anything else that might be
going on in their lives. (DATA-QUAL; DATA-SLE; DATA-MULT)]

Adapt, adapt, adapt
0 The assessments and feedback surveys | do help me make more informed
decisions about my teaching style and lesson plans and can help notify me if a student
might need extra support. With this information, | am able to adapt my lesson to fit
the specific needs of the students I’'m working with. As I’m able to work with
students more, this only becomes better as I’'m able to continuously
adapt to my students as | learn more about them. I constantly strive to take in
feedback so that I can keep improving my lessons.

Some of the barriers to learning that my students have experienced are not being
prepared enough for the content of the course. Most of my students did not have very
much, if any, coding experience before CS 61A, and so when entering CS 61B (the
course | teach), they are woefully underprepared, especially when compared to many
of their fellow classmates. | think this generally is due to a lack of CS education at
many high schools. There is also some pressure to take CS 61A as a first class, even
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though it is not a good introduction to computer science course. The pace and content
of CS 61A and CS 61B often leave bright students feeling discouraged simply
because they haven’t had enough preparation for these classes.

[A majority of the students I’ve taught this semester have also been women, and some
have felt uncomfortable and even looked down upon for being a woman in a course
and major dominated by men. This adds an extra layer of self-doubt and insecurity
that only negatively impacts their learning. (EMO-N)] I think being intentional about
treating students equitably and with equal respect regardless of their gender, race,
religion, sexual orientation, etc., is crucial to overcoming these types of learning
barriers. (RESP-ELSE)]

To help mitigate these learning barriers, | try to adapt my teaching practices as much
as possible to the individual students I work with. One of the main adaptations | make
is with the pace of my lessons. I try to always ensure that the student I’m teaching is
understanding the material by checking in with them frequently during the lesson,
ensuring that students have an opportunity to speak up about any confusion and clear
up misunderstandings. | think this is especially important for students who may have
less preparation coming into the course and may feel overwhelmed or discouraged by
the course material.

I try to always start my sections off by asking my students how they’re doing, in life
and in the course. | really do care about each and every one of them and I try to be
mindful of any extra difficulties they are having. [I always try to encourage my
students to stay positive and to have a growth mindset (EMO-P).] If I can, | like to
tell them about the struggles that | faced when | was in their position and the things
that helped me overcome those struggles.

I try to always relate material back to the “big picture” of the course, and I often talk
about how students might use the material in the ‘real world’ or in later courses.
[When I can, I try to relate examples or concepts back to my students’ majors or
outside areas of interests . ’'m a

very visual learner and | know many of my students are as well, so I also try to
present the material in multiple modes whenever possible, often seeking out cool
graphics or videos for course concepts that are more interesting ways of visualizing
the material. (EQUITY-ADAPT)]
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