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The State of Robotics Ethics Education: A WIP Site
Analysis

Abstract
Robotics is a rapidly emerging field, yet robotics education remains relatively underexplored. As
robots become increasingly integrated into communities, there is an urgent need to embed social
justice principles into robotics education. To achieve this, it is critical to first understand the current
state of robotics education, including student demographics, instructional practices, and existing
approaches to social justice integration. This work-in-progress paper examines three case sites that
represent diverse geographical contexts, student populations, and instructional approaches. Each
site incorporates social justice principles into robotics to varying degrees and through different
methods. This paper presents a step in site analysis that illuminates key dimensions of robotics
education practice. Our findings provide a reference for researchers and educators seeking to
integrate social justice into robotics education, and serve as the first step for planned subsequent
refinement of our work on social justice-centered robotics curricula design.



1. Background and Introduction

Robotics is a new and emerging field. Industrial robots are working in manufacturing alongside
human workers to assist with tasks [1], [2]. Educational robots are assisting teachers and students
in classrooms [3], [4]. Service robots are taking care of repetitive tasks in settings from restaurants
to personal homes [5], [6]. Robots are deployed in therapy and healthcare, where they interact
with people in need of medical or therapeutic care [7], [8]. Such large-scale and diverse robot
deployment leads to the need for well-rounded roboticists who can contribute to the diverse and
profound impact. As such, robotics is an incredibly important area of education and training.
However, despite its potential for great impact on communities, robotics and robotics education is
still relatively under-explored, and the literature on robotics education is also relatively nascent.
Thus, our interdisciplinary and inter-institutional research team is aiming to contribute to research
on the current state of robotics education and on supporting the development of more resources
to help develop future roboticists. Recognizing the potential impact the deployment of robots
into society, we will ultimately be focusing specifically on areas that will help ensure these robots
align with community goals and needs and can uphold ethical and social justice priorities. We
regard both ethics and social justice with equal but different importance, seeing that ethics can be
the guiding principles that steer everyday praxis for roboticists, while social justice principles are
necessary for ensuring that the field of robotics aligns with pro-social goals that serve to enhance
equity and the well-being of society.

In taking on this challenge to contribute to robotics education insights, curricula development, and
resource deployment that can help instill ethics and social justice principles in the next generation
of roboticists, we recognize there are a number of initial challenges. First, we recognize that even
identifying what should be included in ethics and social justice integrated curricula will require
attention to the vast array of diverse socio-technical elements involved [9], [10]. Even when a robust
understanding of an ethical and social justice framework is identified, there is additionally the need
to design and tailor developmental curricula to specific learners and institutional contexts [11].
While our team has already begun constructing a framework of robotics for social justice, taking
into account consideration and concerns from other fields, we recognize that in addition to creating
an ideal for what should be done, it is important to first get an understanding of what currently exists.
Furthermore, to best customize a framework of robotics social justice education, a foundational
understanding of the audiences that engage with robotics social justice education needs to be
understood. This Work In Progress (WIP) paper seeks to create a foundation for our research and
ongoing efforts to enhance robotics ethics and social justice education by detailing three sites that we
focus on for our ongoing research, social justice framework refinement, and formative curriculum
development and implementation. We provide this foundational documentation to serve as a starting
point for more robust educational needs analysis that we are conducting in this next year. We also
share work to encourage our engineering education peers and robotics community to also consider
their own educational contexts and what their robotics and technology programs may need when
it comes to further enhancing education opportunities especially with respect to ethics and social
justice integration. Additionally, we invite others who may also want to contribute to our collective
understanding of what is currently being done and what more could be needed.



2. Approach

This WIP is a part of a larger mixed-method study. In Phase I of the study, we construct theoretical
framework through engineering-education informed workshops with the research team and consult-
ing faculty. In planned Phase II, we will validate and further refine the framework by conducting
education needs analysis to investigate the degree of adherence between our theoretical framework
and educator needs and goals. In Phase III, we will create, implement, and assess robotics ethics
and social justice education approaches into robotics classrooms. Phase I of the study has recently
concluded so this foundational site analysis serves as a first step of Phase II by helping our projects
and other researchers in identifying the important dimensions of a site in order to plan out the
education needs analysis.

To conduct our site analysis, we analyzed project meeting recordings from Phase I involving in-
structors at various educational sites and public program information and materials. The objective
of this review and analysis what to synthesize the key characteristics of different robotics education
contexts, which involved documenting key features such as instructional structure, student demo-
graphics, and how social justice topics were positioned or discussed. Below, we synthesize key
characteristics of the three sites included in this case study analysis.

Before presenting the summary our results, let us briefly describe our three sites.

3. Site Analysis

3.1 Site Descriptions

We sought out to include a diverse range of geographical locations and student demographics.
All three sites involve robotics classes that currently incorporate social justice principles, albeit
to different degrees and with different approaches. As such, to establish a better and preliminary
understanding of the different dimensions of robotics education environments and institutional
contexts, we aim to create a foundation for our research by examining the three sites that we will
be working with in our current research. The three sites that we are exploring all host courses
that are explicitly labeled robotics or involve highly relevant topics to robotics (such as technology
design, algorithms, community-based research, etc.), and the three instructors who design, teach,
and manage the courses all incorporate ethics and justice into their classes. The three sites offer
different types of student demographics. Below, we describe each site. A summary of these
characteristics is also available in Table 1



Dimension Site A Site B Site C
Power Orientation Explicit aim is not to op-

press students.
Not explicitly discussed,
but likely emphasizes not
oppressing students.

Focus on understanding
and surviving systems
while also challenging
them.

Goal of Classroom Similar goals across con-
texts.

Similar goals across con-
texts (implicit).

Similar goals across
contexts.

Technological &
Social Preparation

Higher emphasis on social
context and flexibility.

Preparation through both
technological and social
forms of education.

Strong existing student con-
sciousness of social and
technological issues.

Instructor Unknown / variable. Technical instructors may
not always be trained in
ethics or power analysis.

Unknown; varies widely.

Student Students from various back-
grounds that connect to
robot design

Students experience and
carry power in technical
programs.

Many students enter with
highly diverse trajectories,
often not pursuing STEM
long-term.

Identity & Trajec-
tory in STEM

Greater flexibility in stu-
dent pathways.

Students often feel pres-
sure: “You are going to be
an engineer, or you are out.”

STEM trajectories are less
linear; identity formation is
fluid.

Political & Social
Orientation

Affirmative action is illegal;
university cannot explicitly
correct inequities.

Ethics courses often seen as
“less important.”

Students already very so-
cially conscious; discus-
sions happen naturally.

Table 1: Comparison of educational, social, and power-oriented dimensions across three instruc-
tional contexts

3.1.1 Site A

Site A is a public research university in Europe. Here we focus on undergraduate students and the
specific robotics curriculum offered through the Human-Machine Interaction program. Approxi-
mately 1500 students belong to this program. In this group of students, 65% of the students are
male, 35% of the students are female. The faculty divides as 20% female and 80% male. The
specific robotics course under investigation typically has 50 students enrolled for each offering.
The goal of the particular course is to allow students to complete interdisciplinary projects and
to further their understanding of intersectional technology; thus, sometimes classes involve real
stakeholders. The main format of class sessions is lecture, discussions plus group assignments.



3.1.2 Site B

Site B is a public STEM research university in the Western United States. The primary focus at
the institution are earth science and engineering, as the majority of the students pursue engineering
majors. At this site, the robotics program is aimed at the graduate student level and offered primarily
through the Computer Science department and an interdisciplinary robotics program. This program
has approximately 1500 students, which includes both graduate and undergraduate students. In
this group of students, 68% are male, 32% are female. In this program, 59% of the faculty are
male and 41% are female. The specific robotics courses typically has 30-50 students enrolled for
each offering. The courses are focused on robotics ethics and society integration. The goal of the
particular courses is to allow students to learn about different Human-robot interaction topics and
to gain practical skills in both robot design and robotic research. The main format of class session
is lecture, discussions plus laboratory works where students engage in both research design and
robot programming and design.

3.1.3 Site C

Site C is a computer science-focused program associated with a public research university in
California. While associated with higher education, this particular program is focuses on the K-
12 students. We will be examining a summer program that aims to include mainly high school
students of color, and the program generally see even gender split. The class size is usually 20-25,
many students in the program do not have a formal background in computer science, and are
first-generation students. The goal of the program is to integrate students’ lived experience and
coursework in the form of discussions, peer learning, and strong mentorship from prior students.
The goal of the particular summer class is to help students gain skills to critically examine how
technology can shape social justice. The course format includes lecture, discussions, and final
projects that showcase their proposed technical solution to a problem of their choice. After the
class, many students go on to pursue non-STEM careers.

3.2 Examination of Site Characteristics and Implications

The set of site characteristics presented above serves as a first step in examining ethics and social
justice–centered robotics education. As an exploratory first step, this analysis surfaces key institu-
tional, demographic, and pedagogical dimensions that contribute to how social justice is facilitated
or con- strained in practice. We take an opportunity here to examine the ways in which these 3 sites
represent a valuable range and variation of student demographics and institutional and program
contexts. First, we highlight the strengths and limitations that we see in our site representation.
Then we briefly examine how the wide range of student demographics and pedagogical approaches
highlights distinct institutional cultures.



3.2.1 Strength

We explicitly sought to have a broad approach to the level of education and age of students
for our consideration. Having access to educational programs at the K-12, Undergraduate, and
Graduate levels sets us up to collect ample information about various student needs and educational
approaches. While not all works focus explicitly on robotics, the collection includes a balanced
mix of domain-specific and more general contributions, including both robotics and social justice.

3.2.2 Limitations

Although the participating institutions exhibit comparable faculty gender ratios, additional faculty
characteristics may warrant further consideration. Relatedly, demographic variables such as racial
and ethnic representation were not explicitly captured in the present analysis. While the institutions
collectively reflect a broad range of backgrounds, the primary comparisons in this study occur
between institutional groups rather than within them, limiting the interpretability of such demo-
graphic variation. Moreover, although the institutions of focus demonstrate substantial differences
at the institutional level, the specific programs and courses examined may be less representative
when analyses are constrained to smaller class enrollments. Finally, geopolitical affiliations were
not systematically included in this study and are therefore only briefly acknowledged, despite their
potential relevance to institutional context and educational practice.

3.2.3 Some additional considerations

As our overarching project is on the integration of ethics and social justice into robotics curricula,
we also highlight that these three sites illustrate a range of opportunities for integrating social justice
principles into robotics education. For example, Site A integrates social justice implicitly through
interdisciplinary project-based work and stakeholder engagement, Site C centers justice explicitly
by grounding technical projects in students’ lived experiences and critical discussions of power
and inequality. This site analysis also shows how ethics and justice emerge in robotics classrooms
across different geographical and political contexts, for example, while ethics-related courses may
not be prioritized at Site B, Site C sees students who are often very aware of issues around equity.

In summary, while we do think these sites provide a variety of technology and robotics educational
approaches, we still recognize that they represent only a small part of the broader range of robotics
learning environments, institutional contexts, and educational needs, opportunities, and challenges.



4. Discussion and Future Directions

The set of site characteristics presented above serves as a first step in examining ethics and social
justice–centered robotics education. As an exploratory first step, this analysis surfaces key institu-
tional, demographic, and pedagogical dimensions that contribute to how social justice is facilitated
or constrained in practice. These insights will directly inform the design of our subsequent Phase
II semi-structured interviews with robotics instructors and program leaders, as well as focus groups
with current robotics students. By identifying which dimensions are relevant, appropriate, and
context sensitive across different educational settings, we can better target our next approaches to
collecting data on the current state and subsequent needs. Without this analysis, interview protocols
may risk being irrelevant or imprecise to educators’ lived experiences and instructional realities. As
such, this work provides a foundation for rigorous subsequent needs assessment and supports the
development of interview protocols that can more accurately capture educators’ goals, challenges,
and opportunities for integrating social justice into robotics education.

While this paper is simply meant to provide an overview of three focus sites for our future work,
we believe it is important to disseminate this work in order to engage the broader robotics ethics
education community in our work. As we engage with our continuing research project, our next
steps will be to conduct a more thorough Educational Needs Assessment which will center around
two major questions (1) What formats of robotics educational approaches already exist?, (2) In what
ways do the robotics education programs incorporate ethics and social justice considerations in the
instruction?, and (3) What more is needed for these programs to ensure that the next roboticists
are prepared to incorporate ethics and social justice considerations in all of their future work? We
will be aiming our next efforts on gathering insights and evidence from these three sites, but we
recognize that despite our best efforts to identify a set of sites that represents a diverse range of
potential educators and learners, we inevitably will fall short of a complete understanding of the
full need when it comes to robotics ethics education. That being said, we invite other robotics
educators and ethics education researchers to engage with our work so that we may have a greater
impact with our own case findings. Thus, this analysis lays crucial groundwork for the next phase
of our mixed-method study. The dimensions surfaced through this site analysis directly inform
our upcoming educator interviews and training needs assessment, guiding explorations of where
current practices are. Ultimately, this work serves as an initial map that guides deeper inquiry into
how robotics education can more equitably prepare the next generation of roboticists. Thus, we
conclude with an invitation for engagement with our work and furthering the scope of the robotics
education sites that can be examined or potentially benefit from our ongoing research on the need
for and approaches to robotics ethics and social justice education.
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