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Diversity, Equity, and Inclusion (DEI) has become an increasingly important topic in
mathematics education and in the professional development (PD) of Mathematics Graduate
Teaching Assistants (MGTAs). Currently, little is known about the types of initiatives that are
effective in supporting MGTAs’ use of equitable and inclusive teaching practices. Based on data
from 45 MGTAs enrolled in our DEI-focused PD program, we propose a preliminary framework
to elucidate the characteristics of activities that support MGTAs’ engagement in DEI issues. We
illustrate the utility of the framework by highlighting examples of activities in alignment with the
framework, as well as the memorable impact of these activities on the MGTAs who completed
coursework in our PD program.
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In recent years, scholars have made numerous calls for improving Diversity, Equity, and
Inclusion (DEI) in mathematics education (AMS, 2019; MAA; 2019; Voigt et al., 2023). This
involves addressing issues on all levels: societal, structural, departmental, and within the
classroom. At the classroom level, enacting teaching practices that advance DEI efforts typically
require appropriate training within a supportive system. With respect to Mathematics Graduate
Teaching Assistants (MGTAs), the literature is clear that most MGTAs would benefit from more
professional development (PD) that enables them to test and adopt new teaching practices
(Deshler et al., 2015; Beisiegel, 2019; Speer et al., 2010). The professional development of
MGTAEs is one of many important areas to focus on in undergraduate mathematics education
since MGTAs often lead multiple recitations for large lecture courses or teach lower level
mathematical courses as the lead instructor (Selinski & Melbourne, 2015).

Although many institutions publicly state their support of DEI efforts, Cumming et al. (2023)
discovered that only 21% of 83 universities that they polled met their DEI goals. This indicates
that despite being actively engaged in DEI efforts, there is much to learn about what types of
initiatives are effective in supporting DEI efforts, including the adoption of equitable and
inclusive teaching practices. While studies on DEI training have increased over the years, the
field is still investigating the efficacy of such training (Wang et al., 2024). We investigate one
facet of DEI PD, namely design principles of effective DEI PD activities. The goal of this paper
is to explicate a preliminary Design Principles Framework for individual activities that promote
MGTASs’ abilities to enact equitable and inclusive teaching practices, and to argue for the utility
of the framework through a) examples of activities that employ the Design Principles
Framework, and b) excerpts of MGTAs’ experiences with and takeaways from those activities.

Background

At our respective universities, we employ the ELITE PD program which consists of a pre-
fall term orientation, a sequence of three courses (each lasting one term, semester or quarter), and
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a peer mentoring experience. This professional development program involves developing and
advancing MGTAs’ teaching practices that foster student engagement and active learning,
equity, and inclusivity in the classroom. The authors are the instructors of these PD courses and
have observed and reflected on how our MGTAs interacted with the curriculum.

The Design Principles Framework
Based on the literature on PD for teachers, our reflections on teaching, and our analysis of
MGTA feedback from surveys and exit tickets, we provide four Design Principles when
considering whether an activity will be productive in advancing MGTA’s abilities to engage in
DEI issues. It should be noted that not every activity will 100% adhere to these principles.
Instead, we claim that these are useful guidelines that one should keep in mind when preparing
an activity for MGTAs. Figure 1 summarizes the Design Principles Framework.

DESIGN PRINCIPLES
SHARING ILLUMINATION CONCRETE IDEAS PRACTICALITY
B _(oPD ] (DP2) (DP3) (DP4)
Activities include Activities are engaging Activities involve concrete Activities involve takeaways
°PP°”U”'“9§ ff)’ MGTAs to and illuminate new ideas and examples that are applicable and
share their ideas and

ti ith oth h understandings. connected fo theory. practical for the MGTAs
perspec ves with orhers who J |

are in similar teaching roles.
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collaboration and building on
shared pedagogical
knowledge.

Figure 1. The Design Principles Framework

DP1 Community and Collaboration: Activities should include opportunities for MGTAs to
share their ideas and perspectives with others who are in (or have been in) similar teaching roles.
These activities should facilitate collaboration and building on shared pedagogical knowledge.

DP1 highlights the importance of the MGTAs as a cohort of educators and learners. Since the
MGTASs have a unique composition of backgrounds and experiences, professional development
activities should leverage those by providing spaces for MGTAs to share and discuss ideas as
fellow educators (Quaisley, 2023; Oehrtman et al., 2009). We have consistently found that the
MGTAs appreciate the opportunities to learn not only from us as the instructors, but also from
their fellow MGTAs who are in similar positions. Practically speaking, this means that the kinds
of discussions questions should be open-ended and in an environment that is safe for MGTAs to
share. Additionally, since MGTAs usually have similar teaching assignments, providing the
space to discuss their classrooms furthers their sense of community as a cohort of educators.

DP2 Awareness Leading to Enactment and Engagement: Activities should provoke
engagement and illuminate new understandings. (How we intend MGTAs will experience and
interact with these activities).

DP2 describes how activities should be oriented to productively engage MGTAs in reflecting
on issues in DEI. We have observed that MGTAs have stronger recollections of DEI issues when
the activities involve self-discovery, illumination of different perspectives, interaction, and/or a
form of novelty. In essence, productive PD should not have MGTAs be passive learners, instead
activities should have them take an active role (Soto & Marzocchi, 2021; Van Veen et al., 2012).
For example, telling MGTAs to “do group work in their classes” and giving them a long list of
methods has not been effective in shifting their pedagogy. Instead, we have MGTAs engage with
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a few active learning techniques, thoroughly discuss how they can be employed, and create
examples of implementation from the courses they teach. Additionally, we also provide
hypothetical situations focused on specific equity issues, such as how to support women who are
consistently underestimated by their male peers (Grunspan et al., 2016), when engaging in group
work activities. These types of activities should support MGTAs in understanding the
perspective and experiences of marginalized populations in mathematics.

DP3 Concrete Ideas and Examples Connected to Theory: Activities should not just be
about theory, they should involve concrete ideas and examples connected to theory.

DP2 and DP3 are interconnected principles, where DP2 refers to how MGTAs should
interact with the activity and DP3 refers to the substance that composes those activities. Specific
examples help MGTAs process complex ideas from theory by providing a mental anchor they
can associate with these theoretical topics (Darling-Hammond et al., 2017). For example, one
activity we use involves MGTAs reading quotations from disabled students about their university
experiences. These narratives allow students to learn from actual students about access and
design issues that might have been previously imperceptible to them, which allows them to
become more aware about the access needs of all students. In essence, effective activities in DEI
PD should not be purely lecture and abstract. Instead, providing examples and sample narratives
aids MGTAs in understanding the complexities of DEI issues.

DP4 Practicality and Actionable Takeaways: Activities should involve takeaways that are
directly applicable and practical for the MGTAs.

While activities should be engaging and involve specific examples, there also needs to be
tangible ways to shift their pedagogy. In other words, the activities should meet MGTAs where
they are and provide something they can try out or consider in their classrooms (Sims &
Fletcher-Wood, 2021). MGTAs need such opportunities to practice new techniques and get
appropriate feedback. For example, in one of our classes, we assign MGTAs one active learning
technique to learn about (they are given the resources to do so) and then report back on what the
activity entails, what situations it is useful for, and a short sample of how they might implement
it in their own class. Our MGTAs often reported back to us that they tried the techniques they
learned about and mentioned that they were successful in making their classroom more
interactive and engaging for the students.

Examples of Implementation

In this section, we provide samples of activities from the PD program that we have observed
the MGTAs as finding memorable and impactful. We bolster our claims from data we collected
from our 45 MGTAs by means of Exit Tickets from individual classes, End-of-Course Surveys,
and Clinical Interviews with the MGTAs throughout the academic school year. To demonstrate
the Design Principles in action, we provide two examples of activities that we have employed at
our three universities. We provide a summary of the activity, sample discussion questions, and
highlight how the Design Principles are employed.

Vignettes

The usage of vignettes, short descriptions of scenarios or teaching clips, has long been
utilized in advancing teacher education (Angelides & Gibbs, 2006; Herman, 1998). Throughout
the entire ELITE PD program, we employ vignettes to discuss specific topics in equity and issues
pertinent to our local institutions. For example, we utilize Yong’s (2018) vignette that focuses on
an issue prevalent in STEM where women deal with the “chilly” climate by being undervalued
and spoken over (Simon et al., 2017, p. 300) (Figure 2).
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Rhea said that she found herself the only
woman in a group with three men. The
students were asked to answer questions
on the back of a worksheet, which
involved parsing some definitions on the
front of the worksheet.

What do you think happened?

The three men chose to forge ahead on the
questions without reading the definitions first,
referring to them when they needed them.
She wanted to read the definitions first and
understand them before moving on. They left
her behind and she basically worked on the
assignment by herself.

How do you think student Rhea felt? How

could the TA handle the situation?

Figure 2. Sample Vignette Targeting Equity Issues in STEM

With all the vignettes, our intent is to provide a realistic situation [DP3] that provides insight
into a particular area or specific DEI issue [DP2]. Usually we leave open-ended questions such
as “what do you think happened?”, “how could the TA handle the situation?”, and “what could
the TA do next time to prevent this issue?” which allows for the MGTAs to share their unique
perspective with their peers [DP1] as well as engage in thinking practically about what they
would do as the instructor [DP4]. There is a wealth of sample teaching vignettes available online
such as the works of Saul (2019) and Yong (2018), but we also advocate for drawing on the
MGTAS’ experiences in creating scenarios of issues pertinent to the local context.

Problematic Assessments

[A question for Elementary
School Students]

Given the picture above,
estimate how much of the book
is left to be read?

Figure 3. The Book Approximation Problem

In this activity, we have our MGTAs discuss racially biased questions and reflect on what it
is trying to assess and who it actually benefits. We start with a problem that we believe our
MGTASs would find innocuous (Figure 3). From our experience, the MGTAs would answer in a
normative way because of their accustomization in reading left to right, however some
elementary school students with international backgrounds answered it incorrectly due to their
cultural influence of reading right to left. When told this information, MGTAs start to realize
their assumptions (one being the myth that mathematics is purely “objective”). We then move
onto other racially biased questions, where we discuss what the question is trying to assess, what
it actually assesses, who benefits, and what might an alternative assessment be.

In this activity, the MGTAs go in not knowing the conclusion, which enables them to be
surprised by how the book question could be biased and provides an opportunity for them to
reflect on their assumptions [DP2]. We have found that the book example as an introduction to
problematic assessments has been memorable to our MGTAs in helping them realize different
people’s backgrounds [DP3]. Additionally, we guide the discussion to give them practical tools
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to help them reflect on their usage of assessments. The questions we provide, “What does this
question try to assess?” and “Who does this favor?” are easy questions for the MGTAs to ask
themselves before deciding on a form of assessment [DP4].

MGTA Reception and Discussion

After implementing the ELITE PD program across several years with 45 MGTAs, we
gathered feedback on the program and specific activities through surveys and interviews. Our
preliminary data analysis indicates how the Design Principles had positive impacts on the
MGTAEs in relation to their pedagogy. These excerpts come from the MGTAs responses to
questions such as “How has the ELITE PD program helped you thus far?”” and “Are there things
that really stand out as having a big impact?”.

The things that had a big impact was I am able to kind of implement within the

classroom. For instance, one group talked about series and how they could make that

more interactive. So I found that something I could implement within my classroom. In

another example, our group talked about the first day of class and how to make an

inclusive environment like by asking open-ended questions and validating everyone’s

opinions that kind of break that math anxiety. [DP1 & DP4]

One thing that really stood out to me was when something was that [ hadn’t thought
about and I'm kind of aware of it. Things like that is like the way the ideas were
presented was in a way that halfway through the activity I go “oh, this is important, 1
should think about that more”. [DP2]

We had so many kinds of good examples given, so with each of the lessons, I found that I
would find a new aspect of it that I hadn’t thought about before. And I think that really is
the key of a program like this, it’s not about checking things off. But the entire point is to
make you think more introspectively, that we learned how to do these things and how to
approach them and kind of opening your mind to new forms of pedagogy and examining
the ways that we 've approached it. [DP2 & DP3]

Concluding Remarks

Overall, our preliminary data indicates the activities adhering to the Design Principles
Framework was effective in making lasting impressions on MGTAs. The majority of the
MGTAs stated that the specific examples [DP3] and opportunities to learn from each other were
impactful in aiding them to reflect on DEI issues [DP1]. Additionally, the MGTAs valued the
ways in which the activities demonstrated how issues of identity and power play out in the
classroom [DP2] and that there were clear takeaways they could employ in their classrooms
[DP4].

While the feedback from the MGTAs evidence the effectiveness of the Design Principles
Framework in a DEI-focused PD, we are cognizant of the need of better assessments to track
how MGTASs’ teaching shifts in the long-term. However, we see our preliminary Design
Principles Framework as contributing to the literature, by taking an initial step of illustrating the
potential impact the framework could have on future MGTA PD development.

Questions for the Audience
1) What metrics might capture impactful changes in MGTAs’ equitable teaching?

2) What seems important for productively engaging MGTAs in conversations about DEI?
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