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Scaling Responsible Data Science Education: The Role of a
Teaching Assistant in Bridging the Sociotechnical Divide

Abstract

Students in undergraduate-level data science (DS) programs undergo highly technical
engineering education only to enter the workforce underprepared to participate in technological
development inherently enmeshed with social contexts. Responsible data science curriculum
seeks to bridge this skill gap by directly teaching ethical, accountable, and socially responsible
DS practices alongside technical learning objectives, often within the same course. However, in
undergraduate programs with hundreds of students per course, much of a student’s learning
happens outside of any interactions with faculty instructors. In particular, graduate or
undergraduate teaching assistants (TAs) may facilitate much of small group classroom education:
designing and shaping classroom activities, setting evaluative standards, and establishing
classroom culture. The practice of teaching responsible data science curriculum in large-scale
undergraduate DS programs therefore necessitates recruiting TAs fluent in teaching across the
sociotechnical divide—to design activities and build learning spaces that meaningfully practice
learning objectives situated across multiple fields of study.

This paper examines how TAs teach and experience responsible data science curriculum within a
DS program at a North American public R1 institution. In particular, we seek to investigate how
TAs acquire and subsequently implement sociotechnical fluency in their pedagogy, and what this
might mean for implementing sociotechnical engineering education at scale. The paper
contextualizes its study within a new TA professional development course, designed for
first-time TAs to practice skills for teaching technical curriculum alongside those for developing
inclusive classrooms. The course itself is an implementation of responsible data science
curriculum; it leverages culturally relevant pedagogy and growth-oriented educational
frameworks to deliver both practical pedagogical training and reflective reading and writing
activities. Through this course, TAs reflect on their roles to both foster student technical
understanding and create a broader social space for engineering education.



Introduction

As the artifacts and processes of engineering disciplines become more deeply entrenched in
society, the professional obligations of an engineer become more complex and intersectional.
Subsequently, in academic engineering settings, the discussion of “engineering ethics” within
undergraduate education has morphed into a broader goal for sociotechnical education, which
informs students of the collective social responsibilities held by engineers and the ways in which
an engineer’s discipline shapes and is shaped by society [1]. In the context of data science (DS)
undergraduate programs, responsible data science curriculum integrates engineering ethics and
sociotechnical education by embedding ethical and socially responsible DS practices alongside
technical learning objectives, often within the same course.

In DS undergraduate programs, this sociotechnical education is often offered as a standalone
curriculum addressing human contexts within the discipline or as an integration into existing
technical coursework [2]. While the former—in its most ideal—can involve solo design and
instruction from experts in fields like science, technology, and society, the latter must be
co-designed and co-owned by the technical instructor. The instructor must therefore also have a
base level of sociotechnical fluency, which we define as the ability to recognize and integrate the
interdependence of technical and social systems in a given discipline. This need for
sociotechnical fluency among technical educators is exacerbated when we expand the definition
of an instructor from the faculty member—who intellectually leads the course design—to include
teaching assistants (TAs), who design their own smaller classroom spaces for close interaction
with individual students.

Given the breadth of the term “sociotechnical,” we delineate the term into internal and external
sociotechnical systems. External sociotechnical systems refer to human stakes within the larger
engineering sphere, spanning industry and research, which are commonly included in discourse
surrounding engineering ethics [3]. Internal sociotechnical systems refer to individual relations
within the engineering classroom which are informed by social contexts and are often enforced
by the students and TAs themselves. Consequently, internal sociotechnical systems may reinforce
patterns of structural inequality within the engineering classroom [4]. Related, educators
teaching at this intersection generally understand their responsibilities along two threads: what
content is taught—thereby connecting course content to the external sociotechnical systems as
related to the specific discipline—and Aow this content is delivered—thereby realizing the
internal sociotechnical systems of the specific classroom [5]. In large technical courses with
longstanding curricula, TAs may provide minimal input on course content, but they play a large
role in teaching the content. In other words, through fostering supportive internal sociotechnical
spaces, TAs can shape the coproduction of knowledge and sociotechnical systems, influencing
how students engage with both internal and external sociotechnical systems through their
behavior.

In this paper, we examine sociotechnical fluency among TAs in a large DS undergraduate
program at an R1 North American institution. This paper considers a TA-level intervention that
addresses how sociotechnical education is taught through focusing on the internal sociotechnical
dynamics (Figure 1). We study a professional pedagogy training course which leverages
community-centered learning amongst data science TAs and trains the TAs to create similar
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internal dynamics within their own classrooms. This is achieved through several means:
developing a community of practice among TAs, an educational theory that describes collective
learning [6], developing awareness of the TAs’ positionality in the broader degree program, , and
guiding TAs in designing and managing the internal sociotechnical systems within their own
classrooms such that the environment is conducive to responsible data science education.
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Figure 1: Pedagogy and sociotechnical systems. 4 pedagogy training course serves as a TA-level pedagogical
intervention. Students are influenced by and go on to influence internal and external sociotechnical systems.

To understand the formation and implementation of effective sociotechnical pedagogy, we
studied DS TAs for two semesters: the semester they were enrolled in the pedagogy training
course and the subsequent semester they taught [7]. We analyzed written assignments from TAs
throughout the course, ethnographic notes from our observations of TAs’ classrooms, and
interviews with TAs to explore the following research questions:

RQ1. How do TAs acquire sociotechnical fluency in data science?
RQ2. How do TAs then adapt their pedagogy to incorporate this understanding?

Our results provide recommendations for effectively developing internal sociotechnical systems
with TAs. We then briefly discuss the role of TAs developing content to further connect courses
to external sociotechnical systems. In sharing these results, we hope to provide guidance for
other engineering disciplines, offering a scalable model for creating space for sociotechnical
learning in engineering education.

Related Work

Often, “engineering ethics” is conflated with sociotechnical education. In prior work, higher
education institutions have taken several approaches to implementing this interpretation of
sociotechnical education, such as standalone courses within and outside of engineering
departments, embedded material within an engineering course, and courses taught by a team of
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professors across technical and non-technical disciplines [5]. Due to limited prior work on
responsible data science curricula, we instead examine the related field of computing ethics.
Being a subfield of engineering ethics, computing ethics shares educational methods like
standalone courses, embedded ethics [8], [9], and team teaching [10]. The latter two methods are
intended to combat the notion that ethics, traditionally considered a humanities subject, is
separable from engineering practices.

In teaching the intersectionality of engineering disciplines, educators often aim to teach the
intersection between science and society, leading educators towards sociotechnical education. To
understand the challenges of implementing sociotechnical education we draw upon a layered
social organization of educational processes utilized in education research [4]. The macro-level
describes societal assumptions and structural processes which are often reinforced by faculty and
institutional structures. The micro-level describes student and individual experiences. At a macro
level in engineering ethics, a lack of standardization for ethics exists across institutions, and as a
result, faculty often face uncertainty in choosing how to integrate ethics into their programs [11].
Engineering faculty, often unfamiliar with ethical theory, further face uncertainty in what content
to teach and designing grading schemes, whose subjective nature differs from traditional
objective grading systems in engineering [11]. Consequently, these views are replicated at the
micro-level and students may also perceive STEM fields as inherently “neutral” and “objective”
rather than sociotechnical. Students understand their education simply as a means to acquire a
job rather than a vehicle through which they can improve society, further widening the gap
between liberal and engineering education [12], [13], [14].

The meso level, which bridges the macro and micro levels, has the potential to disrupt
assumptions in both macro and micro levels. TAs, who naturally act as a bridge between
institutional structures and students, are a critical meso-level intervention in sociotechnical
education that we focus on in this study. Prior work has shown that TAs often improve student
learning outcomes, engagement, and offer personalized support [15], [16]. At some
undergraduate computing institutions, TAs who use inclusive teaching practices improve
retention in STEM courses, especially for underrepresented groups [4], [15]. With a more
approachable power dynamic compared to professor-to-student, TAs are also uniquely positioned
to foster ethical debate [12], yet there is not much existing literature exploring the possibility of
utilizing TAs to improve sociotechnical education.

One study found that engineering ethics TAs often struggle with whether to stay “neutral” in
class discussions [17]. Identifying the need to support computing ethics TAs as class sizes grow,
another study developed an online community of TAs across institutions on Discord, allowing
them to share resources and ideas [18]. Another study interviewed computing ethics TAs across
two R1 universities, finding that even TAs within the same institution received varying levels of
training (with some TAs not receiving any training at all), echoing existing literature discussing
TAs’ limited preparation to teach ethics [19]. While these papers point out that TAs teaching
sociotechnical concepts could benefit from training and community, the literature does not
investigate this further. Additionally, the literature focuses only on TAs for standalone
engineering and computing ethics courses, while our research supports the idea that TAs can play
a pivotal role in bridging the sociotechnical divide — whether they directly teach computing
ethics or teach a technical course.
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Moreover, TAs often play a multifaceted role, with various responsibilities that are often
institution-specific. Regarding contributions to course content, there is minimal prior work on the
extent to which data science TAs contribute to the development course materials (much less
sociotechnical course materials). A systematic review of studies involving computer science TAs
found that some were responsible for content development, [15], but data science curriculum
development is often an institutional or faculty responsibility [20], [21], [22].

Institutional Description

We study UC Berkeley’s DS undergraduate program, a large, interdisciplinary program that
offers longstanding and foundational courses co-designed by experts within the field. Our public
R1 North American institution supports over 30,000 undergraduate students campuswide and
annually awards over 890 undergraduate computer science and over 840 undergraduate data
science degrees [23]. The DS degree is institutionally defined as an undergraduate training in
computational and inferential thinking—combining computing and statistics—in addition to an
individual domain emphasis of choice (e.g., business and industrial analytics, cognition,
computational biology, etc.) [23]. Degree-seeking students are required to engage with the
human contexts and ethics of data (HCE) through a standalone HCE course; several foundational
and elective DS courses offer course modules embedded with responsible data science practices
and sociotechnical contexts [3]. Combined, these components aim to prepare students for the
social and technical contexts they may encounter in their future work. At present, DS is a
primarily undergraduate program at our institution.

Each semester, DS first-year and third-year courses enroll approximately 1,000 and 500 students,
respectively, necessitating the use of TAs to execute much of the student-level teaching and
management. Over 80% of DS TAs are senior undergraduate students who have previously taken
the course in question. However, many of these TAs have not encountered sociotechnical work in
an academic setting (e.g., HCE) and therefore are ill-equipped to teach sociotechnical
curriculum. Below, we discuss the professional pedagogy course Data 375 as a space for
equipping TAs with the pedagogical skills required to manage internal sociotechnical systems
and thereby space for intersectional learning and discussion.

Pedagogy Training Course Description

In large-scale DS courses, lab and discussion sections are often facilitated by undergraduate or
graduate TAs. At our institution, all TAs must take a professional pedagogy training course
before or during their first semester teaching. Prior to Spring 2024, data science TAs would take
their professional training course in the Computer Science or Statistics departments. The
pedagogy course studied in this paper, Data 375, is a data science-focused pedagogy course
offered every semester that was first designed and piloted in Spring 2024 [7], [24]. Data 375
teaches educational theory and professional development while introducing frameworks for
social justice and inclusion. Beyond technical pedagogy, learning goals for TAs also include
understanding internal sociotechnical systems within DS classrooms. It incorporates readings on
inclusive educational theories (e.g., culturally relevant pedagogy [25]) and reflective assignments
(e.g., journal entries and curriculum development projects). By integrating these reflective
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practices, TAs explore sociotechnical systems within the classroom and address the
sociotechnical gap by acquiring the knowledge and skills necessary to teach responsible DS
education. The course includes a variety of assignments that complement in-person discussion;
in this study, we focus on responses to surveys and weekly journals.

Researcher Positionality

As researchers, we acknowledge that our positionality, shaped by our backgrounds, experiences,
and institutional roles, directly informs our approach to this work. This research is conducted by
a team of scholars from the Electrical Engineering and Computer Science department at the
institution studied. The three undergraduate researchers in this study identify as members of
historically underrepresented groups in engineering, bringing with them life experiences that
shape their understanding of equity, access, and pedagogy in DS education. Two of these
undergraduate researchers also currently serve as TAs within the DS degree programs, further
positioning them at the intersection of both institutional structures and student experiences. Their
dual role as both educators and students enables a critical perspective on how teaching assistants
navigate the sociotechnical divide, particularly in how they balance technical instruction with
fostering inclusive learning environments. The faculty researcher in this project also identifies as
a member of a historically underrepresented group in engineering faculty; she regularly teaches
large computing and DS courses on campus and also designed and taught the pilot pedagogy
course mentioned in this study [7].

Methodology

To examine sociotechnical fluency among teaching assistants (TAs) in our institution, we
conducted two studies: first, the initial study in Spring 2024 which analyzed the pilot offering of
Data 375 as a meso-level intervention, and second, the follow-up study in Fall 2024 which
evaluated the long-term effects of the intervention. Table 1 shows the demographic breakdown
of study participants. Table 2 describes in detail the data collected in each phase, including
assignments, surveys, and journals.

Initial Study (Intervention): In Spring 2024, we collected data from weekly journal entries and
surveys as assigned by the course. TAs completed entry and exit surveys via Google Forms at the
beginning and end of the semester. Both surveys included four mandatory open-ended questions
designed to explore TAs’ personal and professional backgrounds and their pedagogical practices,
along with an optional demographic self-report. Throughout the semester, TAs were required to
answer journal prompts, which asked TAs to explore teaching goals, teaching priorities, and
reflections on their experiences in academic settings from a teaching and learning perspective. In
addition to this data, we also collected student assignments for the purpose of analyzing how
students were engaging with the content covered in the course.

Follow-Up Study: In the Fall 2024 semester, we followed up with TAs who participated in the
Spring 2024 data collection process and were currently teaching, as well as any current DS TAs
who may not have participated in the Spring 2024 study. Of the 14 TAs who participated in the
Fall 2024 study, 4 had taken Data 375 during Spring 2024. For this paper, we performed a
qualitative analysis using the data from both our initial and follow-up studies.
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In the follow-up study, TAs filled out an interest survey, where TAs could opt-in to participate in
classroom observations and/or interviews. This part of the study was aimed at assessing the
enduring impacts of their training on their teaching approaches and effectiveness, providing
valuable insights into the long-term benefits and areas for improvement in our pedagogical
training intervention through Data 375. This study was approved by our Institutional Review
Board; all data collected, qualitatively analyzed, and presented in this study has been
de-identified to safeguard the privacy of the participating TAs.

Count
Characteristic Category
Spring 2024  (Fall 2024

Department of Data Science 13 9
Course Taught Other 3 5

Undergraduate 14 13
Degree Status'

Graduate 2 1

Gender minority? 9
Gender .

Not gender minority 5

Data Science 12 8
Major? Computer Science 4 8

Other 9 6

3 years 9 4
Nurpbqr of years at 4 years 4 7
nstitution

Other 3 3
R Underrepresented racial minority (URM)* 3 N/A*

ace
Not URM 13 N/A*

1. Degree status refers to the current level of enrollment at the time of data collection.
2. This study defines gender minorities as female-identifying, non-binary, or LGBTQ+. For the Fall 2024
study, we used pronouns as a proxy for gender.
3. Many students majored in 2 or more fields. In this case, we double counted.
4. This study defines underrepresented racial minorities as African American, Chicano/Latino, Native
American/Alaska Native, and Pacific Islander. Race was not collected in the follow-up study.
Table 1: Participant Demographics. Most students who took Data 375 were undergraduate TAs majoring in
computer and/or data science who were teaching undergraduate data science courses.



Spring 2024: Initial Study

Data Type Notes
(sample size)
Entry survey e Required survey for all Data 375 students at the start of the semester.
responses (16) | @ In this survey, 16 out of 20 students in Data 375 consented to participate
in our initial study.
e Included 4 mandatory written responses to questions asking about
teaching priorities and inclusivity.
Exit survey e Required survey for all Data 375 students at the end of the semester.
responses (16) | e Included the same 4 mandatory written response questions as the entry
survey.
Journal entries | ® There were 13 journal entry prompts per student over the semester.
(16)
Sociotechnical | e In this assignment, Data 375 students redesigned part of a discussion
Project worksheet from the class they teach to embed sociotechnical content.
submissions (6) [ @ Students in Data 375 completed the project in 10 groups of 2. Of these, 6
groups had both group members consent to the initial study.
Fall 2024: Follow-up Study
Data Type Notes
(sample size)
Entry survey e Voluntary survey sent to current computer and data science TAs in the
responses (14) middle of the semester.
e In this survey, participants gave consent to a classroom observation,
interview, both, or neither.
e To incentivize participation, participants who consented to a classroom
observation and/or interview received a small gift card.
Exit survey e Voluntary survey sent to current computer and data science TAs at the
responses (5) end of the semester.
e To incentivize participation, participants who completed the form
received a small gift card.
Classroom e C(lassroom observations were conducted in-person in the last half of the
observation semester.
notes (5) e One author observed each TA and took ethnographic notes during and
after the observation.
Interview e Interviews were conducted virtually over Zoom by the authors. The
transcripts and Zoom automatic transcription feature was used to generate transcripts,
notes (8) and separate notes were also taken by each interviewer.

Table 2: Data collection. Data collected for qualitative analysis in the initial study in Spring 2024 and the

follow-up study in Fall 2024.




Findings
RQI1: How do TAs acquire sociotechnical fluency in data science?

The development of sociotechnical understanding is crucial for TAs, as it enables them to
effectively guide students in mastering both the technical intricacies and the broader social
implications of various engineering disciplines, including DS. TA interviews and Data 375
assignments suggest that TAs’ lived and educational experiences provided them with varying
levels of sociotechnical fluency prior to even entering the Data 375 classroom.

Identity Shapes Teaching Practices: TAs who held marginalized identities (see Table 1)
frequently drew upon their experiences with systemic inequalities to inform their teaching goals
and practices. For instance, one TA in the welcome survey for Data 375 shared, “My identity has
significantly shaped my academic and professional paths. Coming from an underrepresented
community, ['ve always felt the need to advocate for more inclusivity within academic settings.”
Another TA, during an interview, discussed their experiences in the technology industry as an
underrepresented racial minority, discussing how their positionality served as a lens to observe
and realize inequality within technology practice. Industry experiences proved formative for this
TA, and they discussed their desire to increase technical literacy in underserved communities in
their current and future work. TA experiences illustrate the role of positionality and lived
experiences in building familiarity with both internal and external sociotechnical systems,
suggesting that sociotechnical fluency may be acquired outside of the classroom, often by those
who confront systems of inequality in their daily lives. In particular, those who confront systemic
inequalities often develop a keen awareness of classroom power dynamics and the importance of
inclusive teaching strategies, even before formal pedagogical training.

While these experiences provide a foundational perspective and are a common sentiment
amongst students in the course, TAs often find themselves lacking the precise vocabulary,
structured approaches, and frameworks necessary to effectively translate and implement these
insights into their educational settings and pedagogy. As an internal pedagogical intervention,
Data 375 addresses this gap by immersing TAs in a curriculum that underscores culturally
relevant pedagogy and formative assessments, strategically designed to highlight the
sociotechnical divide in DS. This curriculum includes readings such as Anti-racist pedagogy:
from faculty's self-reflection to organizing within and beyond the classroom [26] and Data
Science Ethos Lifecycle: Interplay of Ethical Thinking and Data Science Practice [27] which
provide theoretical grounding, while structured reflections and peer discussion reinforce the
practical application of sociotechnical principles in teaching.

Communities of Practice: In the case of Data 375, TAs are brought together through their shared
interest in teaching and immersed in collective learning through Data 375’s course structure,
which strongly emphasizes collaborative learning, both synchronously through in-class
discussions, peer observations, and asynchronously via QQCRs (Question, Quote, Comment, and
Reply exercises). This approach ensures that TAs can learn from their peers’ diverse experiences,
backgrounds, and insights, thereby enhancing their ability to apply these teaching practices
effectively and fostering a reflective practice amongst TAs that is essential for developing
sociotechnical fluency. TAs reacted positively to this model, with several mentioning in
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interviews and surveys that they benefited from forming a teaching community and hearing from
fellow TAs’ lived experiences. One TA on the exit survey reflected on how their approach to
teaching was shaped by “sharing some of [their] experiences [with other TAs] and pushing
students to advocate for themselves and their learning.”

Similarly, another TA from the Fall 2024 cohort highlighted the profound impact of Data 375
and its community-based learning:

After taking Data 375, I realized the importance of integrating culturally

responsive teaching into my approach... This came into sharp focus when a peer

shared her experience in a biology lab, where she felt overlooked despite the

evident disparities in student understanding... It underscored the need for

workshops focused on culturally responsive practices, not only addressing race

and gender but also the unique cultural context of each classroom.
The TA’s commitment to changing the teaching culture at the institutional level exemplifies the
transformative potential of the pedagogical skills developed in Data 375 in approaching internal
sociotechnical systems.

RQ2: How do TAs then adapt their pedagogical practices to incorporate their sociotechnical
fluency?

In teaching responsible data science effectively, TAs must balance multiple layers of
sociotechnical integrations. In this section, we focus on TAs’ internal sociotechnical fluency and
how it manifests in their classrooms. Approaching internal sociotechnical systems requires TAs
to acknowledge systemic barriers faced by their students in DS classrooms and the ways in
which classroom dynamics may reinforce these barriers. Existing research acknowledges the
existence of barriers in DS education for students from underrepresented backgrounds, which
include holding a lower sense of belonging, facing imposter syndrome, and social exclusion
within the field [4]. In approaching these challenges, several TAs in our study leveraged
culturally relevant pedagogy—as informed by Data 375—to approach inclusion on a student
level. Throughout classroom observations and Data 375 responses from TAs, inclusive
pedagogical practices branched into three main categories.

Denouncing Status Hierarchy: “Status hierarchy” is the process, enforced by institutional
systems, that frames instructors and TAs as possessors of expert knowledge, subsequently
positioning students as passive recipients of that knowledge, rather than collaborators within the
educational process [4]. As students participate in this hierarchical classroom dynamic, the
power relations practiced in the classroom become a part of student identity, naturalizing a
subversive role for students within the classroom and limiting the agency they have within their
learning [28]. During the formation of their pedagogy, TAs reflected on their positionality and
power as an instructor. In practice, TAs worked to remove perceived barriers to TA accessibility
and frame themselves as a resource for support, rather than a figure of total authority, effectively
empowering students in their learning practices.

TAs first expressed awareness of their positionality as instructors, and the power that came with
their role, in early Data 375 discussions. Responding to a passage from Teaching Critical
Thinking by bell hooks [29], one student commented, “if we’re teaching students who are at the
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same academic level as ourselves, we don’t hold that much academic authority over them. It
feels a lot less burdensome to think of yourself as a bouncing board for students’ ideas than to
think of yourself as an authoritative judge where all ideas come to an end.” Many of the TAs in
our study were undergraduate and master's students and drew from their experiences as students
to inform their pedagogy goals. TAs often found it easier and more beneficial to pose themselves
as a co-constructor of knowledge rather than a figure of authority.

In the same thread, another TA mentioned during their interview that forming strong connections
with students is often missing from the traditional collegiate experience, a gap they felt strongly
during their undergraduate experience as a first-generation college student. In an effort to close
this gap in their own classroom, this TA arrives at their section early to initiate informal
conversations with their students, inquiring about their weekends and interests to understand
their students outside of the educational sphere, challenging the monolithic view of students that
is often seen in education [4]. In turn, this TA is able to gauge their students’ state of mind prior
to beginning lecture and meet the specific needs of their students. Through engaging the
classroom in this manner, students are understood as individuals, as is the TA, empowering
students to collaborate with their TA in the learning process.

Creating Safe Classrooms: We derive the term “safe classrooms” from prior work in third spaces
and safe spaces. Third spaces, generally defined as social spheres separate from work and home
where community needs are met, have been studied within academic settings and understood as
classrooms that welcome intersectional engagement and dialogue [28]. Safe spaces originate
from Queer communities in order to co-construct spaces that meet the mental and physical needs
of members. Bridging these spaces, we define safe classrooms as educational spaces in which
individuals are able to engage authentically with educational content and with their peers. Prior
work has examined the importance of dialogue in constructing safety in the classroom, as student
and instructor contributions to classroom learning have the potential to reinforce feelings of
belonging in the classroom [28].

Throughout pedagogy training, TAs reflected on the importance of ensuring students felt
understood within the classroom. In one reading response, one TA commented “In order to have
the greatest impact on our students, we should be doing our best to get to know them and
contextualize their learning within their lived experiences.” Culturally relevant pedagogy was a
crucial component of TA understanding of internal sociotechnical processes that inform
classroom culture. Understanding the contexts that shape student learning allowed TAs to reflect
on internal systems within the classroom and implement teaching practices to challenge
historically marginalizing systems within the classroom.

In practice, TAs implemented pedagogical strategies to lower student anxiety, understanding that
learning data science was often a high-stress activity for students. Several TAs began sections
with a “temperature check” in order to determine which topics students needed support with.
Many of these temperature checks were non-verbal (such as asking students for a “thumbs up” or
“thumbs down”) to lower barriers to participation and enable participation from students who
may be hesitant to speak up. TAs further encouraged questions from their students, positively
affirming questions and acknowledging that difficulties in understanding course content are
common. Through co-constructing safe classrooms with their students, TAs create spaces that
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lower anxiety to participation and encourage community formation, countering systemic barriers
in the classroom.

Communities of Practice: We further explore communities of practice, discussed in RQ1, in the
context of the TAs’ own classrooms. Through naturalizing collective learning in the classroom,
students may engage with content more thoroughly while establishing learning communities,
which are critical to student retention [4]. Communities of practice was a core component of
Data 375, and TAs positive experiences with learning in community often drove them to
implement similar communities in their own classrooms.

TAs who had completed Data 375 structured their classrooms to emphasize collaboration,
implementing techniques that had been modeled in Data 375. Several TAs utilized a “think, pair,
share” model, which allows students to work on a problem set individually, then discuss their
work with a peer, and finally collaborate with another student pair, forming a group of four. One
TA asked their students to brainstorm through a shared medium (i.e. Google Documents) in order
to collectively work towards solving a problem set and ask clarifying questions. TA actions that
show care for the classroom community strengthen students’ learning experiences, and shaping
the classroom into a community of practice is critical for TAs to teach effectively.

Reflecting on their pedagogy in a journal entry for Data 375, one TA wrote:
I think I have built a pretty strong relationship with the majority of my students. I
know almost all of their names and I have not had silence when I asked a question
for any of the last 3 or 4 discussions. I feel like especially today when I taught the
ethics question students were really willing to open up and talk about their
perspectives.
When students feel comfortable within the classroom, learning becomes more engaging and
students are able to bring their full selves to the classroom. Through discussion and
community-based learning, students may challenge normative assumptions about data science
and experience an intersectional data science education.

Discussion

This paper’s analysis has focused on how TAs have adopted the techniques they learned in Data
375 to shape the manner in which responsible data science is taught, thereby shaping internal
sociotechnical systems. While this work qualitatively examined the experiences of TAs who took
Data 375 and their subsequent teaching practices, our study is limited by its small sample size
and our own institutional context. Our study methodology also solicited volunteers for interviews
and classroom observations, thus potentially biasing towards highly-motivated TAs who were
confident in their teaching abilities. We imagine that our large population of motivated,
undergraduate TAs facilitating effective, near-peer teaching [15] is unique to our institution, and
many engineering programs nationwide are supported primarily by graduate TAs or by faculty
alone. Further constraints on replicating a TA-level intervention at other institutions are
discussed in our prior work [7], which focuses more on the design of the professional pedagogy
training course.
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We now briefly explore how TAs might integrate external sociotechnical systems in their
teaching, through the context of a Data 375 pilot assignment. As noted previously, while some
TAs begin teaching with a general awareness of ethical issues through coursework or industry
experiences, these engagements are often informal and do not have structured pedagogical
strategies. The pilot offering of the pedagogy training course in Spring 2025 attempted to
formalize this engagement by providing a structured assignment to design for ethical
considerations within their discipline. In pairs, TAs were tasked with redesigning technical
discussion worksheets from a DS course to embed HCE ideas alongside core technical content.

Through this assignment, TAs were not merely informed about the importance of sociotechnical
fluency and ethics in computing, they were given a scaffolded, hands-on opportunity that enabled
them to critically examine how technical and social systems intersect in both content and
pedagogy. One strong assignment example redesigned a discussion worksheet question from the
large, foundational introductory data science course [23]. Previously, the worksheet only
introduced common visualization tools in Python, but now asks students to reflect on the ways
technical choices, such as plot type or axes, may inform political narratives. The TAs who
designed the worksheet posed reflective questions throughout the worksheet, directing students
to consider data science as a rhetorical tool that is often dependent on certain socio-cultural
contexts.

Despite the example shared above, assignment quality was mixed. Most TAs struggled with
articulating HCE questions that were specific enough for students to discuss, and several
proposed social contexts which suggested a surface-level understanding of the social factors at
play. Upon reflection with an HCE colleague, we determined that the assignment learning
objectives were too open-ended. Ultimately, TAs are hired for their expertise in the target course,
and not their expertise in HCE fields.

Challenges of Developing New Sociotechnical Curriculum

While the sociotechnical projects from Data 375 demonstrate the possibility for TAs to integrate
sociotechnical content into their courses, personal and institutional contexts ultimately dictate
whether TAs have the capacity to do so. In large-scale courses where a team of TAs often
oversee sections, host office hours, and manage course logistics, TAs often lack the time, power,
or resources to do much else. Throughout interviews, TAs expressed fatigue as they worked to
balance teaching with their own academic responsibilities. One TA in Data 375 commented that
they only see their students once a week; in that single meeting, they are expected to go through
a large list of course exercises and discussion questions. They expressed that inspiring their
students or expressing individuality “sounds too fanciful for a [TA]” given the required teaching
responsibilities that they must achieve. These reported experiences reflect existing literature even
outside of the data science discipline, with a study finding that engineering TAs struggled to
balance heavy workloads and other commitments as a student [30] and a systematic literature
review of computer science TAs finding the breadth of responsibilities they can have, including
leading sections, grading, supporting instructors during lecture, and hosting office hours [15].

Moreover, large introductory courses at our institution create silos of TA responsibilities,
meaning that few TAs are involved in content development. Instead, most TAs manage the
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complex course logistics required for supporting large numbers of students, and course materials
are often passed between semesters with minimal modifications. Ultimately, while pedagogy
training courses like Data 375 can train TAs in the skills needed to design and embed
sociotechnical content within engineering education, such a movement requires institutionalized
intervention through higher faculty- and instructor-level investment, such as more curricular
collaboration between social and technical disciplines.

Conclusion and Future Work

This work explores the potential of TAs to bridge the sociotechnical divide in DS education. TAs
can serve as an effective intervention to designing internal sociotechnical systems in engineering
classrooms. Our findings leverage a space for providing sufficient pedagogical training for TAs
so they may develop their existing understanding of sociotechnical gaps in engineering
disciplines and acquire practical pedagogical practices to effectively communicate these concepts
both within and beyond academic settings. While the Data 375 course curriculum provides direct
benefits to TAs by enhancing and solidifying their sociotechnical fluency and ability to integrate
ethical considerations into technical teaching, it is essential to recognize the broader implications
of this course intervention. TAs often serve as the primary educational interface for students in
their respective courses, especially in larger university settings like ours, where TAs are
responsible for numerous students over multiple academic terms. Thus, the skills TAs acquire
and refine in the course can potentially have a cascading effect on the students they teach. In
other words, effectively trained TAs can significantly influence students’ understanding, fluency,
and appreciation of sociotechnical aspects in their disciplines—in this case, DS. This effect has
the potential to foster a generation of students who are more attuned to the social contexts of
their work across various engineering fields.

These early findings set the stage for future work that can assess the long-term impact of
sociotechnical training on professional practice, pilot the integration of such training into other
engineering disciplines, and explore broader sociotechnical curriculum development. Future
longitudinal studies could explore how such pedagogy courses influence how TAs teach in
different academic contexts. Additionally, many of our DS TAs still take computing and statistics
pedagogy training courses in lieu of the DS pedagogy training course studied; we plan to explore
downstream effects of different pedagogy courses by studying a broader range of DS TAs in the
classroom.

Finally, ongoing and future work should address how undergraduate TAs and graduate
researchers can collaborate with instructors to develop long-lasting, meaningful sociotechnical
course curricula in data science and other disciplines [3]. Given the barriers to developing such
curricula as identified in this paper, we hope to further explore which kinds of TAs are motivated
to design course content, how to train TAs to teach and structure interdisciplinary classrooms,
and who should drive development—higher education institutions, faculty instructors, TAs, or a
combination of the three.
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