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ABSTRACT: As artificial intelligence and robotics are increasingly integrated in 
graduate research and education, graduate students across disciplines need to 
develop a “technological literacy” in how they work along with the ethical un-
derstanding needed to navigate these technologies responsibly. To satisfy this 
need, the corresponding and last author has developed a graduate-level course 
on AI ethics and human-robot interaction (HRI) designed for students from 
a variety of disciplines and backgrounds. The paper offers an overview of the 
course, detailing its content, institutional context, and the rationale behind its 
development. It describes the curriculum structure, including key themes and 
learning objectives, and the pedagogical approaches and assessment methods 
utilized in the course. The paper concludes with reflections from the instructor 
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on the lessons learned from teaching the course and the experiences gained 
throughout the learning process.

KEYWORDS: Artificial Intelligence; Human-Robot Interaction; Ethics Education; 
Computing Education; Engineering Education

Introduction
EMERGING TECHNOLOGIES, SUCH AS ARTIFICIAL INTELLIGENCE (AI) and robotics, have 
ushered in a wealth of opportunities alongside significant challenges across 
many aspects of human life. Graduate students from diverse disciplinary back-
grounds such as Computer Science, Chemistry, and Education have endeavored 
to investigate how AI and robotics could potentially transform their respective 
fields (Tian, et al. 2024). These students encounter dual challenges posed by ad-
vancements in AI and robotics. On the one hand, they are grappling with the 
question of whether and how traditional theories, methodologies, and tools in 
their own fields can be augmented by AI-enabled technologies. On the other 
hand, they are expected to investigate how the natural, social, and engineering 
phenomena may potentially be mediated by AI-enabled technologies. We ar-
gue that familiarity with AI and robotics could potentially become a form of 
technological literacy that is essential for graduate students, irrespective of their 
academic backgrounds. Building upon such a premise, this paper introduces a 
graduate-level course on the ethics of AI and human-robot interaction (HRI), 
developed by the corresponding and last author for students from diverse cul-
tural and disciplinary backgrounds. 

This paper has four aims. Firstly, this paper provides an overview of the 
course, offering a general description of its contents, the institutional context in 
which it was conceptualized and developed, as well as the justification and ratio-
nale behind its design. Secondly, this paper introduces the curriculum structure 
of this course, including major themes and learning outcomes. The curriculum 
structure has two distinct characteristics: (1) Given the interdisciplinary nature 
of AI and robotics research, this course integrates themes and materials from 
a wide range of fields, ranging from philosophy, psychology, policy, HRI, to 
computer science. It includes philosophical literature and empirical studies. (2) 
Given the global nature of AI and robotics development and deployment, this 
course incorporates perspectives from both Western and non-Western cultures 
(e.g., Confucianism, Buddhism, African cultures). Thirdly, this paper introduces 
the pedagogical strategies and associated assessment methods adopted in this 
course. More specifically, it highlights some engaged pedagogies employed to 
facilitate students’ learning, such as class presentations, movie reflections, AI-
enhanced learning reflections, and final research papers. For the AI-enhanced 
learning reflections, students were asked to freely employ any generative AI tools 
such as ChatGPT and Bard (now Gemini) to serve as their learning companions. 
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This paper will summarize the opportunities and ethical concerns arising from 
using these tools, as identified in students’ reflections. Finally, this paper will en-
compass reflections from the instructor regarding the lessons learned through-
out the teaching and learning experiences within this course. 

We hope that these reflections will offer insights aimed at further enhancing 
the overall learning experiences within this course. We also hope that our paper 
can contribute to broader discussions concerning (1) the systematic and effective 
design of AI ethics interventions tailored to students with diverse backgrounds, 
learning styles or expectations, and (2) the conceptualization and evaluation of 
the processes involved in designing such AI ethics interventions.

Institutional Context
Like many other institutions across the United States and worldwide, Virginia 
Tech has identified AI as a key strategic area for both teaching and research en-
deavors. Of the four research frontiers established by Virginia Tech, AI occupies 
the foremost position, serving as both the primary frontier and a vital enabler for 
advancements in the health, security, and quantum domains. At Virginia Tech, 
ethics and social responsibility are integral to AI research, as reflected in the 
university’s vision for the AI research frontier:

Building on expertise in artificial intelligence, data science, systems engi-
neering, neuroscience, human factors, robotics, immersive visualization, 
and education, among others, [the AI research frontier aims] to accelerate 
human-technology partnerships toward seamless augmentation, ethically 
and sustainably. (Virginia Tech Research and Innovation n.d.)

To systematically promote AI research and education on campus, Virginia 
Tech has established buildings, programs, research centers, and more recently a 
new campus in the DC area devoted to AI and computing related research. Other 
interdisciplinary, AI-related research programs and institutes at Virginia Tech 
include the Sanghani Center for Artificial Intelligence and Data Analytics, the 
Hume Center for National Security and Technology, and the Tech for Human-
ity Initiative. Through strategic collaboration with Amazon and support from 
Virginia’s $1 billion investment in the tech pipeline initiative, Virginia Tech aims 
to double its existing computer science and computer engineering programs in 
Blacksburg and launch the Virginia Tech Innovation Campus in National Land-
ing. With a rapidly growing population of graduate students in AI-related fields 
on both the main campus and the Innovation Campus, there is a clear and timely 
need for courses that critically engage with the ethical, societal, and cultural di-
mensions of AI and robotics.

Virginia Tech has demonstrated a strong institutional commitment to culti-
vating AI literacy across its community. The formation of the AI Working Group 
in 2024, initiated by university leadership, underscores this priority, as the group 
is tasked with developing a systematic framework for the ethical and responsible 
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use of AI. This includes raising awareness, assessing risks and benefits, and guid-
ing faculty, staff, and students. In this context, a graduate course on the ethics of 
AI and robotics directly supports Virginia Tech’s mission by equipping graduate 
students—future researchers and professionals—with the critical tools needed to 
responsibly navigate and shape the rapidly evolving AI landscape.

More specifically, to ensure academic integrity and responsible use of emerg-
ing technologies in education, Virginia Tech has formulated specific guidelines 
for the use of AI-powered writing and research technologies, such as ChatGPT. 
These policy documents or resources aim to provide more guidance about how 
to use ChatGPT for teaching and research, in courses and programs at both the 
undergraduate and graduate levels. Virginia Tech’s technology-enhanced learn-
ing and online strategies (TELOS) center also initiated AI and ChatGPT related 
policy and guidance in teaching. 

These institutional efforts to promote AI research and education aim to fos-
ter a multidisciplinary understanding of how AI technologies can be developed 
and utilized to augment human capabilities ethically and sustainably. Virginia 
Tech is known for its strength in engineering education and the social studies 
of science, technology, and engineering. In addition, it hosts one of the pioneer-
ing programs in science, technology, and society (STS), which has given rise to 
a subfield known as Engineering Studies within STS. In general, science, engi-
neering, business, and humanities graduate programs at Virginia Tech all have a 
strong emphasis on AI and other emerging technologies. Within the framework 
of such an institutional context, this paper describes the development of a gradu-
ate course centered on the ethics of AI and HRI, including its curriculum struc-
ture, pedagogical methodologies, and assessment strategies. Our goal is to equip 
students with the basic knowledge and skills necessary to explore the complex 
ethical landscape of AI and robotics in their everyday research practices. 

Foundations of AI and Robot Ethics Education: Background Insights
With the evolving nature of AI, ethical considerations surrounding its applica-
tions have become increasingly important. As a result, AI-related courses, as well 
as their ethical dimensions, have been integrated into the higher education cur-
riculum when preparing for the future AI workforce. In this case, understanding 
what constitutes “ethical AI” and the necessary ethical requirements, technical 
standards, and best practices for its realization has become a crucial issue (Jobin 
et al., 2019; Lauer, 2021). At least two curricular approaches toward AI ethics 
education have been identified: (1) offering standalone AI ethics courses, and 
(2) integrating ethics seamlessly into technical AI courses (Garrett, 2020). The 
former, whose targeted students are not limited to STEM students, often cover 
more diverse topics; as in Garrett et al. 2020’s case, eight topics are identified. The 
latter, given their technical focus, tend to focus less on ethical theories, mostly 
covering bias, fairness, and privacy. Moreover, broadly speaking, the prin-
ciples of Fairness, Accountability, Transparency, and Ethics (FATE) have been 
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embedded within the AI curriculum (Bogina et al., 2022). We also see some 
other pedagogical materials, examples include Princeton’s publication of AI eth-
ics case studies (The Princeton Dialogues on AI and Ethics, 2018). However, 
if we imagine “ethics” as possessing “powerful teeth,” then the fragmented and 
inconsistent approaches to AI ethics have contributed to what Resseguier and 
Rodrigues (2020) describe as a “toothless” AI curriculum—highlighting the ur-
gent need for a more proactive and integrated inclusion of ethical considerations 
in current curriculum (see also Borenstein and Howard, 2021).

The problems with unsophisticated integration of AI ethics can be illumi-
nated by considering an analysis of pedagogy in the discipline of computer sci-
ence. A survey of AI ethics curricula shows that the majority of ethics courses 
are being taught from within the discipline (Fiesler et al. 2020), even though the 
discipline is commonly criticized for its lack of ethical engagement. Eden has 
identified three broad paradigms of teaching computer science: technocratic, ra-
tionalist, and scientific (Eden 2007 135–167). The technocratic paradigm centers 
on the skills to build computer programs from an engineering or programmatic 
approach; the rationalist paradigm is a mathematically theoretical approach fo-
cusing on the underlying mathematical reality of computer systems; and the sci-
entific paradigm is characterized by its focus on empiricism, seeking to deeply 
understand the behaviors of computer programs. These three paradigms shape 
how computer science operates, through enculturation in computer science edu-
cation and in industry cultures (Raji et al. 2021). Scholars have noticed an imbal-
ance between the “technical” and the “social”—the “hard” and the “soft”—which 
prioritizes the former (Raji et al. 2021). And Raji et al. (2021) argue that ethics 
modules developed for and within computer science are not sufficient interven-
tion to teach CS students of how ethical challenges should be identified and re-
solved in real world contexts, as most require interdisciplinary discourse.

In 2020, AI ethics—including courses on security, safety, accountability, 
and explainability—accounts for 14% of the CS curriculum on average, while AI 
applications—such as courses on big data, the internet of things, and virtual real-
ity—take a similar share on average (Zhang et al. 2021). In 2021, Raji et al. exam-
ined 254 AI ethics courses—151 explicitly marked as undergraduate courses and 
92 marked as explicitly graduate—from 132 universities. Only 84 courses had 
full syllabi available to researchers to examine, 58 undergraduate courses and 
26 graduate courses (Raji et al. 2021). Several courses did not indicate explicitly 
the need for cross-disciplinary collaboration, and most did not provide tools or 
strategies to educate students on how to seek and navigate such collaborations 
(Raji et al. 2021). None of the courses surveyed explicitly incorporated a critical 
examination of the limitations inherent in their own disciplinary perspectives. 
Most were designed for relatively homogenous student cohorts and included 
prerequisites that effectively restricted participation to students from specific 
academic backgrounds.
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In the years since Raji et al.’s analysis, several interdisciplinary graduate 
courses, certificates, and degrees have been created that are free of such short-
comings. Princeton’s A.I. Ethics Cohort for graduate students from various disci-
plines including computer scientists, engineers, sociologists, psychologists, legal 
scholars and others, is a notable example. Through guest speakers from diverse 
backgrounds, such as the Center for Human Values and the Department of Com-
puter Science, the cohort investigates the ethical implications of AI applications 
in diverse fields. Purdue’s M.S. in Artificial intelligence requires an ethics course 
and offers an AI Management and Policy focus. The University of Cambridge 
also offers an M.S. in AI Ethics and Society. What remains unclear is the level 
of interdisciplinary collaboration, student engagement, disciplinary perspectives 
and whether students are developing through the courses and degrees. 

Despite these promising developments, critiques of AI ethics education re-
main ongoing. Some argue that AI ethics principles or education are deemed 
“useless” or relegated to the periphery, taught only when “time allows” (Garrett 
et al., 2020). Munn (2023) also laments the failure to effectively address the ra-
cial, social, and environmental implications of AI technologies, urging a broader 
consideration of systems of oppression and a narrower focus on accuracy and 
auditing. In the same vein, Raji et al. (2021) critique the prevailing AI ethics 
education paradigm, characterizing it as “exclusionary pedagogy,” advocating 
instead for a collaborative, holistic, and ethically generative approach in AI edu-
cation. Echoing this, for example, Zembylas (2023) advocates for a decolonial 
approach to AI in higher education teaching and learning, emphasizing the need 
to overcome conventional paradigms that oftentimes neglect digital neocolo-
nialism with the advent of AI. 

Slavkovik (2020) describes the challenges of teaching a course in 2020 on 
AI ethics to M.S. students in information science. They deemed no textbook 
acceptable, so the master’s students struggled to read philosophical literature 
and scientific articles on AI, which required skills many lacked. They also de-
scribe how focus of the training of students in technical courses is their ability to 
“think in an algorithmic way,” to see structured data in knowledge, to transform 
a problem into an algorithm, break it down into smaller programs and, from 
there, identify programming instructions (Slavkovik 2020). In mathematics and 
computer science solutions are often correct or incorrect. Students are “trained” 
to check for correctness, which often causes issues in dealing with ethical and 
philosophical problems that may not have an “objectively” correct solution. This 
training presented a bigger challenge for the students than Slavkovik anticipated. 

Curriculum Structure
This section describes the curriculum structure of Virginia Tech’s course on 
“The Ethics of AI and Human-Robot Interaction,” including major themes and 
learning outcomes. The curriculum is distinctive in two ways: (1) It integrates 
interdisciplinary content—from philosophy and psychology to policy, HRI, and 
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computer science—combining conceptual and empirical materials; and (2) it in-
corporates both Western and non-Western cultural perspectives, reflecting the 
global nature of AI and robotics. 

More specifically, this course aims to help graduate students achieve the fol-
lowing learning outcomes. After completing this course, students are expected 
to:

1.	 understand the basic ethical theories, concepts, tools, and frameworks 
for analyzing the social and ethical ramifications of AI and robotics;

2.	 be able to critically examine the ethical significance of the use of AI and 
robotics in daily and technical fields including machine learning, HRI, 
medicine, relationship, military, etc.

3.	 understand laws, policies, and politics related to the governance of AI 
and robotic technologies;

4.	 develop a critical attitude toward the role of AI and robotics in shaping 
human society including human perceptions and behaviors;

5.	 be able to use the theories, concepts, tools, and frameworks learned 
from this class to criticize emerging AI and robot ethics issues in the 
society.

Rather than using a textbook, the assigned content consisted of peer-re-
viewed research papers, case studies, websites, and AI- and robot-related videos 
on the implications of AI and robotics along with human interactions. Students 
were expected to contribute additional references needed to complete their as-
signments and presentations throughout the semester. The instructor adapted 
the curriculum to align with students’ specific interests and deepen their under-
standing of this evolving field. It allowed the integration of diverse resources to 
promote participation through different perspectives and enhance critical think-
ing skills. The course avoided relying on textbooks due to the evolving nature of 
the field; instead, it drew on current literature and diverse resources to provide 
in-depth insights into the societal and cultural implications of AI and robotics.

This course builds on a “Robot Ethics” course the corresponding author 
had co-taught and taught at Colorado School of Mines. One major reason for the 
name change from “Robot Ethics” to “The Ethics of AI and Human-Robot Inter-
action” was to reflect the interrelated nature of the problem. The advancement 
of generative AI tools is bolstering robotics, forging a closer bond between intel-
ligence and robotics. The science of AI grapples with inquiries regarding knowl-
edge, reasoning, and the manipulation of knowledge, while robotics, particularly 
in human-robot interaction, presents a challenge by bridging intelligence with 
tangible action and real-world objects. Hence, conventional subjects within ro-
bot ethics or the ethics of HCI frequently encompass social and ethical dilemmas 
stemming from the tangible presence of robots. These encompass considerations 
such as their physical appearance, linguistic capabilities, and interactions with 
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humans. In contrast, AI ethics focuses on the ethical and political implications 
of intelligent systems, algorithms, and machine learning, addressing issues like 
bias, discrimination, and other forms of injustice. Therefore, AI ethics issues 
are also intertwined with broader policy and governance of AI. The curriculum 
structure was deliberately designed to encompass both concrete issues related to 
the ethics of HRI research and innovation and broader concerns related to the 
ethics and policy of AI.

Table 1 compares the topics in this course under the domains of AI ethics 
and the ethics of HRI, noting that some topics overlap between the two domains:

Table 1. Curriculum Topics in the Course

AI Ethics Topics Ethics of HCI Topics Cross-domain Topics
AI in non-Western philo-
sophical traditions such as 
Confucianism, Buddhism, 
and African philosophy

AI, environmental ethics, 
and global climate change

race, gender, and AI

the use of AI in spirituality

AI and political philosophy

global perspectives of AI 
governance (e.g., Europe, 
East Asian, and Middle 
East) 

future of work including 
crowdwork

professional norms for AI 
practices

engineering moral reasoner 
(e.g., how to design robots 
capable of reasoning mor-
ally like humans)

robot rights

trust and deception in HRI

anthropomorphism

robot friends

humanoid sex and love 
robots

moral persuasion (e.g., how 
robotic moral advice affects 
human moral behavior)

moral theories for designing 
AI and robots

artificial moral agency

the use of AI and robots in 
education

As indicated earlier, one of the two features of this course is its interdisci-
plinarity. It draws on resources and theories from a wide range of fields, ranging 
from philosophy, psychology, policy, HRI, to computer science. More specifi-
cally, it addresses not only “ethics for AI and HRI” (ethical regulations for AI 
and HRI) but also “AI and HRI for ethics” (using AI and HRI innovations to 
achieve more socially desirable outcomes). As indicated in the course syllabus, 
this course investigates

•	 the social and ethical implications of AI and robotics; 
•	 empirically informed efforts to design human-robot interaction that 

generates positive moral outcomes.
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As indicated in Table 1, most issues are related to the ethics for AI and HRI. 
Some issues in Table 1 specifically address AI and HRI for ethics, or the role of 
AI and HRI in ethical analysis and innovation. For instance, under the theme of 
moral persuasion of robots, the instructor included empirical studies from his 
collaboration with computer scientists and social psychologists. These studies 
focus on the design and assessment of how wakewords1 and robotic moral advice 
influence human moral behavior, reflection, and perception.

Besides its interdisciplinary nature, another feature of the curriculum is 
that it covers both philosophical and policy perspectives from non-Western tra-
ditions. For instance, it includes philosophical discussions of AI and robotics 
from Confucian, Buddhist, and African perspectives. The inclusion of these ar-
ticles aims to demonstrate to students that there are alternative approaches to 
examining the personhood, agency, and rights of AI systems and robots. These 
approaches contrast with the dominant Western properties perspective, which 
argues that intrinsic metaphysical properties determine the personhood of AI 
systems and robots (Gunkel 2023). From the non-Western perspectives, the per-
sonhood of AI and robots is determined by their relationships to us, the social 
roles they assume in the community, and the extent to which they exhibit behav-
iors that would qualify them to be included in the community by humans (Hon-
gladarom 2020, Wareham 2021, Zhu, et al. 2020). From the policy perspective, 
this course also included readings from the Oxford Handbook of Ethics of AI that 
examine the perspectives, approaches, and governance frameworks for AI policy 
in the Global South including Asia and Middle East. There are at least several 
strengths associated with including these non-Western resources:

•	 they allow for the comparison and contrast of non-Western resources 
with Western-centric literature, enabling an examination of the funda-
mental assumptions and limitations of Western approaches;

•	 they engage international students by encouraging them to bring their 
own cultural perspectives and experiences to the classroom and con-
tributing to class discussions, which is particularly valuable given that 
they constitute a significant portion of graduate students;

•	 they help graduate students, especially those in AI-related fields, to for-
mulate AI design solutions that are responsive to users with culturally 
diverse backgrounds. 

Pedagogies for AI and Robot Ethics Education
This section introduces the pedagogical strategies adopted in this course. More 
specifically, it highlights some engaged pedagogies employed to facilitate stu-
dents’ learning, such as class presentations, movie reflections, AI-enhanced 
learning reflections, and final research papers. For the AI-enhanced learning 
reflections, students were asked to freely employ any generative AI tools such as 
ChatGPT and Bard (now Gemini) to serve as their learning companions. Later 
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in this section, we summarize the opportunities and ethical concerns identified 
in students’ reflections on the use of these tools. Overall, this course incorpo-
rated five pedagogical strategies: 

(1) Weekly Online Discussion Posts 
Students engaged in Canvas discussion boards by reflecting on what they learned 
from assigned weekly readings and responding to at least two comments posted 
by their peers. 

(2) Group Facilitation and Discussion 
Each student facilitated class discussions on weekly assigned readings and topics 
twice. Facilitations involved presentations and interactive classroom discourse. 

(3) AI-Enhanced Learning Reflections 
In this reflective writing assignment, students engaged in critical reflection 
regarding their weekly use of ChatGPT and/or other Generative AI tools as a 
learning companion. The assignment prompted students to compose a para-
graph reflecting on their experiences with the tools while working on various 
tasks including but not limited to course—related activities such as reading and 
writing assignments. Students were encouraged to consider various aspects of 
their interaction with these tools, such as the purpose of engagement, its impact 
on intellectual thinking, writing and communication skills, as well as its influ-
ence on personal or scholarly growth. Furthermore, students were prompted to 
consider potential ethical concerns surrounding research or the societal role of 
ChatGPT in society. 

The submission format was flexible allowing students to choose between 
paragraph or bullet point formats. Additionally, students could supplement 
their reflections with attached notes or screenshots of their conversations with 
ChatGPT. 

The following two tables summarize the opportunities and challenges iden-
tified in students’ responses:
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Table 2. Opportunities Identified in Students’ Responses in Using AI as a Learning Companion

Opportunities

Theme Description

Brainstorming Support Highlights ChatGPT’s assistance in facilitat-
ing brainstorming by generating ideas and/
or general information as a starting point 
for writing. 

Organizing Writing and Outlining Describes ChatGPT’s ability to assist in or-
ganizing writing by generating outlines and 
summarizing or condensing information. 

Nuances of Generative AI Refers to the differences between different 
generative AI tools such as Bard, Gemini, 
ChatGPT, Consensus and Grammarly. This 
code involves understanding the context 
each tool is useful for and accordingly their 
strengths and limitations.

Grammar and Editing Assistance Indicates ChatGPT’s utility in assisting with 
grammar and editing tasks including proof-
reading and improving writing quality.

Table 3. Challenges Identified in Students’ Responses in Using AI as a Learning Companion

Challenges 

Theme Description 

Limited Coverage of Information Highlights issues regarding the depth and 
specificity of ChatGPT’s responses. Since 
ChatGPT’s responses are restricted to 
information prior to 2022, the information 
provided is not up to date.

Reliability and Accuracy Indicates concerns about the trustworthiness 
and precision of ChatGPT’s responses

Cautious Use and Crosschecking Reflects the necessity to double check the 
output of ChatGPT due to the lack of source 
attribution.

Accessibility and User Experience Demonstrates the different levels of depth 
obtained by different Generative AI tools for 
the same prompt. This also includes instances 
where students mention the need for a spe-
cific audience and tone to receive the desired 
output. 

Lack of Advanced Writing Ideas and 
Source Attribution 

Describes ChatGPT’s inability to generate 
advanced writing ideas (i.e., dissertation 
abstract)
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(4) Movie Reflections 
Throughout the whole class, students were asked to write four movie reflection 
essays. In the movie reflection assignment, students must write a two-page, dou-
ble spaced reflective essay after watching a video clip or movie. The essay should 
establish connections between the theories covered in class and the content of 
the movie. Each reflection assignment included guiding questions or writing 
prompts. These prompts explored topics covered in the readings and/or class 
discussions such as the moral agency of robots, human perception of robots and 
the societal implications of co-existing with robots. 

The movie clips chosen for the assignments were mostly from the “Robot 
Film Festival (https://robot.film/).” The Robot Film Festival, a one-of-a-kind 
yearly event from 2011 to 2018, sought to bring creativity and fun to traditional 
robotic engineering while exploring the growing connections between humans 
and machines. It featured a wide range of films, including invited works and 
selected submissions, along with live performances by robot entertainers and an 
exciting red-carpet awards ceremony. These robot-themed films typically run 
around 5 minutes in length, with robots taking center stage as the primary char-
acters. Most these movies cover the topics typical in the AI and robot ethics 
literature. Table 4 provides an example of a movie reflection assignment, along 
with accompanying writing prompts or guiding questions. 

Table 4. An Example for the Movie Reflection Essay Assignments

Watch the video “No Robots” (https://vimeo.com/groups/robotfilmfest/videos/23017365) 
from the Robot Film Festival and draft a two-page, double-spaced reflection essay. The 
assignment prompts you to connect theories learned in class with the movie you’ll watch. 
Here are some guiding questions to consider while working on the assignment, though 
feel free to include additional questions that interest you:

•	 Should the robot featured in the movie be entitled to certain moral rights? What 
justifies such entitlement, or lack thereof? Can these considerations be aligned with 
any theories discussed in our course?

•	 What concerns do humans have about robots in their society and everyday life?
•	 What changes have you discovered in terms of the moral perceptions, behaviors, or 

decision-making of the man in the video?
•	 What are some typical social images of the robot you find in the video? To what 

extent you find these images convincing or not? Where do these images come from?
•	 What are some implications you can draw from this video for better understanding 

and living with robots?

5) Final Research Paper 
Students were tasked with completing a research paper as their final project. 
They were encouraged to explore the reciprocal relationship between AI or 
robotic technology and human society, examining how each shapes the other. 
Throughout the latter portion of the course, the instructor collaborated indi-
vidually with students on progressive assignments, including selecting a topic, 
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crafting an extended abstract, outlining the paper, and completing the final draft. 
The instructor also provided a general outline for the paper that included the 
following sections: 

Motivation and Justification: Why is this research important for fields of 
AI and robot ethics, human-robot interaction, and/or your own field of interest 
such as engineering education? Any potential gaps in the literature you want to 
address?

Background: This could be a literature review section or something sim-
ilar. It does not need to be a systematic review. Rather the goal can be quite 
pragmatic. For instance, what is the information needed for non-experts to un-
derstand the context of your study? What are the most important papers/studies 
in the literature? What are the articles that will help justify your study design 
and/or methods? Any other sources helpful for further justify the value of your 
research?

Methods: What are the techniques and procedures you will need to collect 
your data? What methodological approach(es) will this study take? It could be 
a conceptual study, a more traditional empirical study, a pilot study for a much 
larger project, a review paper, a policy essay, etc. No matter what approach you 
are taking, make sure you state it clearly in the paper.

Findings: You are expected to systematically present the insights that are 
generated through your inquiry. You have the freedom to determine the appro-
priate way(s) to present your findings. You could either mainly synthetize your 
findings or combine your presentation of findings and engagement with the rel-
evant literature. Please note visual aids are always useful for organizing findings.

Discussions: Based on what you have presented in the Findings section, 
now you are expected to discuss much broader implications of your study. How 
are these findings relevant to other scholars interested in this topic or in your 
field? What future directions are you anticipating?

Given all students came from the field of engineering education, the topics 
of their final projects were all related to either the ethical implications of using 
AI in higher education or the formation of professional engineers for AI work-
force. For instance, their research topics included:

•	 Investigating the perceptions of graduate students in AI-related fields 
regarding the environmental impacts and sustainability of AI;

•	 Exploring the perspectives of AI scientists and engineers in policy-
related roles regarding their responsibilities in AI development and 
deployment;

•	 Understanding the decision-making process of graduate students 
regarding the integration of AI-enabled tools into their research 
endeavors.
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Reflections
This course was offered as a three-credit hour special topic class within the De-
partment of Engineering Education at Virginia Tech, reflecting the academic af-
filiation of the instructor. Because this class was categorized as a “special topic” 
and many graduate students across campus were unfamiliar with course offer-
ings in the Department of Engineering Education, the instructor encountered 
unexpected challenges in recruiting students. Students interested in enrolling in 
a course on AI and robot ethics might anticipate finding it within humanities de-
partments like STS or Philosophy, or within technical departments closely linked 
to AI, such as Computer Science or Industrial Engineering. Another complicat-
ing factor in teaching and promoting this course is that graduate curriculum re-
quirements typically do not require credit hours in general education, unlike the 
undergraduate curriculum. Hence, drawing from the findings provided in the 
“Background Insights” section, an effective approach to promote such a course 
could involve integrating it into a graduate program, a minor program, or a cer-
tificate program related to AI. However, implementing such a strategy requires 
substantial effort in coordinating and negotiating with faculty members within 
these programs which often can be daunting. Certainly, another possibility could 
be collaborating with faculty who are teaching AI-related courses and designing 
ethics modules and integrating them into technical courses. However, clear mo-
tivations or mechanisms are necessary to encourage interdisciplinary collabora-
tion among faculty members from engineering, computer science, humanities, 
and social sciences. 

Given the advanced level of this AI and robot ethics course for graduate 
students, defining clear learning expectations and outcomes poses a challenge. 
Unlike undergraduate students, who typically focus on coursework with occa-
sional research projects, graduate students, particularly those in science or engi-
neering programs, primarily dedicate their time to conducting research within 
their respective fields. Should the course learning outcomes prioritize provid-
ing a liberal arts or general education perspective for students, or should they 
emphasize offering interdisciplinary research tools and opportunities directly 
beneficial to their research projects or activities? The curriculum design of this 
course aligns with a framework that encompasses both approaches to learning 
outcomes in AI ethics education: (1) ethics for AI and HRI; and (2) AI and HRI 
for ethics. Such a framework can be potentially useful for students and faculty to 
clarify and justify the learning outcomes of their own AI ethics courses. 

Another challenge noted by the instructor while teaching this course was 
that students frequently encountered difficulty in understanding the assigned 
reading materials for several reasons: (1) there are no textbooks tailored specifi-
cally for graduate-level students; (2) the assigned readings were often written for 
experts in the respective fields rather than a general audience; and (3) students 
lacked training in related disciplines such as ethics, psychology, and other social 
sciences, which hindered their ability to engage the materials effectively. These 
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challenges further impede students’ capacity to apply concepts and theories from 
the readings and class discussions to their assignments effectively. 

With an increasing number of graduate degree and certificate programs in 
AI-related fields both nationally and globally, the development of effective AI 
ethics education programs becomes imperative. Hence, a prospective research 
project for engineering and computing education researchers could be a nation-
wide project aimed at understanding the needs of students and faculty in AI 
graduate programs, as well as the expectations of employers hiring these gradu-
ates. Such an initiative would not only facilitate improved student engagement 
and learning outcomes but also enhance their readiness for future career pros-
pects in AI research and innovation.
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Note

1. “Wakewords” are specific phrases or words that trigger a voice-controlled 
device, such as a smart speaker or virtual assistant, to activate and start listening for 
further commands or instructions. For example, “Hey Siri” or “Okay Google” are 
wakewords used to activate Apple’s Siri and Google’s virtual assistant, respectively. 
These wakewords are designed to prompt the device to start processing voice input 
and perform tasks or provide information based on the user’s voice commands.
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