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An Exclusive Course for
Computer Scientists and Engineers

T
he field of human–robot interaction (HRI)
addresses the design, understanding, and evaluation
of robotic systems, which involve humans and
robots interacting through communication [1]. As
the field matures, education of stu-

dents becomes increasingly important.
Courses in HRI provide the canoni-
cal set of knowledge and core skills
that represent the current state of the
field and permit the evolution of
knowledge and methods to be trans-
ferred from research to a broad set of
students. In addition, coursework in HRI
creates a workforce capable of transferring

HRI theory to practice. However, as would be expected with an
emerging field, HRI courses are largely ad hoc.

Teaching HRI is challenging because the subject is multidis-
ciplinary, and there is lack of educational materials, such as text-

books and resources such as robots and interfaces.
This article summarizes the discussion and

findings from the “Teaching Humans
About Human–Robot Interaction”
workshop on the development of an
HRI course for computer scientists and
engineers. This half-day workshop was

held at the IEEE/Robotics Society of
Japan International Conference on Intelli-

gent Robots and Systems (IROS), 22 September
2008, in Nice, France. The motivation for the workshop was a
direct response to a key finding from the National ScienceDigital Object Identifier 10.1109/MRA.2010.936953
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Second, the diversity of the HRI field also extends to
resources, and as a result, there are no dedicated HRI resour-
ces, although possible materials can be extracted from mature
fields. For example, HRI does not have a journal or text-
book. There is a dedicated conference, the annual ACM/
IEEE International Conference on HRI now in its fourth
year, but the majority of participants were not aware of the
conference. A related conference, the IEEE International
Symposium on Robot and Human Interactive Communica-
tion (Ro-Man), also publishes HRI research. The IEEE
Robotics and Automation Society sponsors a technical com-
mittee on HRI.

Third, there is a lack of cost-effective, pedagogically
appropriate robots and rich interfaces. As detailed below,
hands-on projects in HRI are highly desirable. Robots such
as Lego Mindstorms are inexpensive and do not require
extensive programming expertise but, as noted by the stu-
dents, may not provide sufficient capability to support key
HRI topics. Humanoid robots vary in price but often have
significant limitations for general HRI topics. For example,
the design of the HOAP-3 robot prevents the camera in the
head from seeing the hands, curtailing physical interaction
and learning manipulation tasks. Few robots in any price
range support human–computer interfaces such as haptics,
touch screens, or gestures. Speech recognition remains unre-
liable, obviating the easy application of natural language to a
survey course. One promising robot resource that addresses
the third challenge is the robot kits presented by Dr. Mat-
sushita and shown in Figure 2.

Course Content
Starting from the discussion and
throughout the workshop, topics for
inclusion in course emerged. The objec-
tives of an HRI course were proposed,
and a subset of these topics was arranged
into one possible sequence of lectures
aimed at advanced robotics or AI stu-
dents. The individual topics were not
rated as to relative importance because
of time constraints.

The topics not only largely borrowed
from robotics, AI, and psychology themes
but also included more unique HRI sub-
jects and applications. Robot control and
humanoid robot design and control were
two robotcentric topics suggested for
inclusion, along with user interfaces. Skill
acquisition, often associated with tradi-
tional robot learning, has been experienc-
ing a renaissance with the new emphasis
offered by HRI. In particular, it was
noted that students often do not under-
stand limits on the range of motion or
degrees of freedom in humanoid robots
and thus become confused when trying
to generate naturalistic motions. Natural

language processing and machine learning, staples of AI, were
also deemed important. Psychology and cognitive engineering
topics were tools and methods to measure HRI, joint attention
theory, teams, and user-centered design. The participants noted
that there was no concise list of qualitative and quantitative eval-
uation methods or tools, nor was there a clear mapping of partic-
ular techniques to desired outcomes, e.g., what technique
would be best to measure X? Social behaviors, emotion or affec-
tive expressions, interaction modalities, social learning, user
expectations, safety, the Uncanny Valley, and ethics emerged as
unique HRI topics. The topic of social behaviors actually is
composed of two topics: one is “what are social behaviors?” and
the other is “how can robots be programmed to generate social
behaviors?” Rehabilitation and therapy was singled out as major
HRI application areas.

Course objectives should include at a minimum:
u definition of HRI
u the basic modalities for interacting with a robot
u the key issues in HRI
u the current applications
u the process of making robots into social platforms
u the importance of social skills in robots (role of learning,

a theory of mind).

Robot control and humanoid robot
design and control were two

robotcentric topics suggested for
inclusion.

(a) (b)

Figure 2. Demonstration of walking robot and robot hand kits by Dr. Matsushita. (a)
Legged robot from water bottles and (b) robot hand. (Photo courtesy of Rodrigo
Gutierrez.)
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The workshop briefly touched on the way ahead. In terms
of facilitating general progress in HRI education, there was a
hope that the HRI conference would become a clearing house
for HRI-specific resources. In terms of continuing the discus-
sion on HRI education, it would be interesting to elicit the
viewpoints of other disciplines, especially psychology, on
what they believe are fundamental topics and how HRI
should be taught.
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The prerequisites for an HRI
course depend on the

target audience and scope
of material, although probability

and statistics was considered a
universal prerequisite.
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