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ABSTRACT
HCI education has been an active area in the past two decades.
Many researchers have reported on challenges unique to teaching
HCI and investigated different pedagogical approaches to improv-
ing the students’ learning experience. We add to this body of re-
search by describing our experience in teaching HCI as a mandatory
undergraduate course, but with the added complexity of having
non-majors and graduate students in it. We describe three pedagog-
ical approaches to teaching this course and summarize the lessons
learned. We outline our next steps and hope our discussion can
help shape future HCI course developments.

CCS CONCEPTS
• Social and professional topics→ Professional topics; Comput-
ing education; Computing education programs; Computer science
education; • Human-centered computing→ Human computer
interaction (HCI).
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1 INTRODUCTION
Due to the important role that human-computer interaction (HCI)
plays in computer science careers as well as technological advances
in our society, our department made the HCI course mandatory
in the undergraduate computer science program. Similar to other
experiences encountered by other HCI educators, we found that
students came to the course with negative preconceptions about
HCI and thought that the content was too easy, the grading was
too subjective, and the difficulty level to be not challenging enough
(e.g., [1, 8, 18]).

Different opinions and pedagogical strategies have been reported
to counteract these problems. Suggestions and case studies include
strategies such as involving real user needs [16], changing the cul-
ture of individualized summative assessments common in computer
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science [2], focusing more on the design process rather than design
outcomes [8], creating a platform to enable students to experience
and explore a design space [17], allowing students to work on
projects based on students’ own interests [27], and rebranding the
HCI discipline globally [15].

The challenges we face in our HCI course is exacerbated by
the diversity of academic backgrounds in our student population.
Historically, this course was created as an elective course for our
computer science majors. As the focus of it weighted more heavily
on the design side, the course did not require any programming
prerequisites so that non-majors could successfully complete the
course also. This curriculum decision fostered interdisciplinary
enrollment and team work in the course. Once the course became a
core requirement in the computer science program, the obstacles in
keeping students engaged became harder to overcome. In a given
year, about 80-90% of the students are computer science majors
while the rest consist of students majoring in other disciplines,
such as mathematics, management, and psychology. Since this is
the single HCI course offered by our department, it is also cross-
listed as a graduate-level course (although graduate students are
evaluated somewhat differently). Thus, balancing theoretical and
practical content and teaching at a pace that is suitable for each
student subgroup are key challenges.

To better understand the active research in the recent decades,
we first provide an overview of the relevant literature in Section
2. We describe our experience in teaching the undergraduate HCI
course in Section 3. Here, we describe past approaches used to im-
prove student’s learning experiences: a community service learning
approach when class sizes were small, a dual-track approach that
gave students choice in the type of assessment they worked on,
and a studio-like approach to foster more design thinking activi-
ties. Based on these experiences, Section 4 reflects on the positive
outcomes and identifies the challenges that remain, while Section 5
outlines future improvements needed for HCI course development.

2 RELATEDWORK
Many efforts in HCI education has highlighted challenges unique to
teaching HCI in comparison to traditional areas of computer science.
A major challenge is the fact that technology changes so rapidly,
which inevitably leads to an increased growth in user populations
and diversified user needs [4]. Consequently, many scholars have
identified what we need to teach in HCI as a moving target. As such,
new design methodologies needed to account for the changes in
new technologies are needed but are often not yet readily available
for teaching purposes. As a result, researchers proposed that the
pedagogical focus should be placed on helping students develop
skills and competencies rather than content knowledge [8, 20, 26].

In 1992, significant efforts were made by Hewitt et al. in creating
a curriculum blueprint to guide the development of HCI courses
[10]. Part of this report provides an inventory of the state-of-the-art
content areas in HCI at that time. The authors further propose four
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types of HCI courses with different content emphasis that could be
offered as courses in computer science, psychology, and manage-
ment information systems. In particular, this proposal includes two
computer science courses – the first would be a practical course that
focuses on user interface design and development while a follow-up
course would focus on the theoretical aspects of HCI. Although
this report provided a set of recommendations for teaching HCI,
content and method renewal are needed in order to keep up with
the changing technologies and evolving student populations.

Despite the fact that design thinking plays a key role in build-
ing usable systems, educators have found this subject matter to
be generally poorly received by HCI students housed in techni-
cal disciplines. A major contributing factor is that design thinking
has traditionally followed an experiential paradigm that enables
a student to become an expert by repeatedly doing design think-
ing projects, receiving formative feedback, and conducting design
critiques [16, 23, 25]. In contrast, the early years in a computer
science degree typically teach formal and technical content that
have a right answer and adopt summative assessments. In order to
teach design thinking effectively, researchers have proposed incor-
porating more experiential learning opportunities [16, 17], using
different teaching methods such as studio pedagogy [23], changing
the physical space in a classroom [2], and moving away from the
individual summative assessment culture [2].

For these reasons, many classroom cases have reported that
students perceive HCI content to be “too easy”, that it is “all common
sense”, or “too fuzzy” [1, 8]. The overall negative perception of HCI
has led to the emergence of various studies to improve students’
learning experience. Suggestions include focusing on the more
technical aspects of HCI (such as tools and techniques) and making
the content more relevant by applying design concepts to real
applications by involving real users or an external client [1, 17].

There has been much interest in shaping HCI education in the
recent years. Churchill et al. [4] reported on the global perspec-
tive of HCI education by surveying HCI professionals from over
30 countries. The paper reported on common topics and methods
used in various geographic regions, and showed that there is a
lack of consensus on what and how to teach HCI globally. Inspired
by the ongoing changes in the field, the authors proposed that a
group of “progressionals” (researchers, educators, and practitioners)
be formed to maintain the core values, tenants, and perspectives
unique to HCI. Subsequently, Churchill et al. [5] held a workshop to
discuss the development of a “living HCI curriculum”. The idea of
a living curriculum is for HCI educators to embrace change so that
the curriculum would evolve alongside the changes observed in the
field. The vision of this proposal would offer a flexible, global, and
frequently refreshed curriculum. Major challenges in this initiative
include defining the co-design process in developing such a cur-
riculum and the ongoing maintenance of the material. Nonetheless,
vibrant discussions began to pursue this goal.

Efforts in understanding pedagogical trends began to appear,
most noticably in North America [14], Brazil [3] and Asia-Pacific
[7, 19, 24]. Forums, special interest groups, and workshops to bet-
ter understand teaching methods, university teaching programs,
and HCI pedagogy internationally were held as well [9, 11, 12].
Churchill et al. [6] reported on an extensive project that interviewed

52 SIGCHI community members and surveyed 872 educators world-
wide. Along with the many resources compiled, one outcome from
this study includes a list of topics that survey respondents consid-
ered to be “very important” or “important” (on a 5-point Likert
scale). This list of topics could serve as an initial attempt to develop
a core set of topics for a global curriculum. In the last two years,
several workshops and symposiums focused on different aspects
of realizing the living curriculum, such as prototyping it [13], in-
corporating curricular needs at an international level [18, 21], and
developing its information architecture needs [22].

3 OUR EXPERIENCE IN TEACHING HCI
Here, we describe our experience teaching an undergraduate HCI
course and the unique constraints we face. Due to limited resources,
our department offers a single third-year HCI course. This course
is taught by a computer science faculty member and does not re-
quire any programming prerequisites. The course was designed to
provide students with an overview of the area as well as to probe
students into pursuing HCI in subsequent project courses. In con-
trast to the recommendation of having two undergraduate HCI
courses focusing on practical and theoretical content separately
[10], our HCI course combined both aspects together.

While most of the students are computer science majors, this
course has traditionally attracted students from a variety of disci-
plines, including management, psychology, and mathematics. In a
given year, approximately 10-20% of the students do not major in
computer science and have no programming experience. Due to
the important role that HCI plays in career development as well
as technological advances in our society, this course has recently
become a requirement for all majors in the undergraduate computer
science degree. At the same time, it became a prerequisite for a
fourth-year capstone project course which students typically take
in their final year. Depending on graduate enrolment, this course
may also be cross-listed as a graduate-level HCI course. There are
typically two major changes made to the graduate version of the
course. First, workload would include additional readings and more
difficult assessments. Second, graduate students would be required
to complete an extra research project that would be worth a signifi-
cant portion of the course.

This diversity in the student population makes it challenging to
teach design and evaluation techniques using examples and lan-
guage suitable to the students’ background. Additionally, graduate
students are arguably forced to learn at a slower pace because the
curriculum is designed for third-year undergraduate students. The
challenges we face in designing a suitable HCI course for our stu-
dent population is comparable to the experience of offering HCI as
a mandatory course reported by others [15]. Furthermore, our situ-
ation has added complexities because the course must additionally
accommodate students with no programming background as well
as graduate-level students.

3.1 A Community Service Learning Approach
In the earlier years when class size was small (less than 40 students),
the HCI course had a term project involving the re-design of a
website for a non-profit organization. Working collaboratively with



Lessons from Teaching HCI for a Diverse Student Population Koli Calling ’20, November 19–22, 2020, Koli, Finland, Finland

community members to improve their website engaged students in
a model of experiential pedagogy.

Students were divided into teams that maximized diversity
in academic backgrounds and performance. Each team was as-
signed to a different organization and worked with a representative
client throughout the semester. The lecture material was structured
around the various milestones leading up to the final production of
the website. These milestones include understanding the organiza-
tional context, gathering target user needs, developing alternative
design mockups, implementing a functional website in WordPress,
and conducting a usability evaluation of that site.

A major benefit is that students worked in an interdisciplinary
team (where possible) to tackle a real world project. This structure
gave students hands-on experience working with an external, non-
technical client. Students were exposed to real user needs and
learned to interact with end-users in a non-technical way. This
allowed students to gain appreciation of user needs, which often
resulted in a deeper exploration of the design space.

To run this course successfully, the instructional team had to
overcome a series of administrative challenges. First, due to the
HCI course being a core requirement in the program, the majority
of students were computer science majors while only a minority
were non-majors. Second, most students did not have any design
experience prior to this course. Therefore, in practice, teams were
formed by diversifying the following factors: gender, programming
expertise, and overall academic performance. As a result, some
teams were composed of computer science male students only.

In order for them to learn more about the organizational culture
of the client company and target user needs, students were tasked
with visiting the organizations to gather user information on-site.
This created a logistics obstacle for students who had to commute
each time they had to meet the client or one of the users to gather
data.

A third challenge was managing and giving individualized feed-
back to each team. Since every team worked with a different client
and, therefore, worked on a different project, the instructor and
teaching assistants had to ensure that feedback was tailored accord-
ingly. This made grading extremely time consuming.

Although course evaluation data is unavailable, students re-
ported their feedback to the program advisor as having a generally
negative experience. They reported that workload division was
not fair among the team members because the non-majors often
did not participate in building the website. They also complained
about the time spent commuting for data collection. (Although we
could have required the clients to meet students on campus instead,
other problems with this pedagogical approach still remained.) The
overall perception is that the students did not appreciate design and
wanted to learn more programming skills. For these reasons, the
community service learning model was abandoned in subsequent
years where class sizes increased. Among the challenges associated
with this pedagogical approach, the one issue that remains is the
students’ desire to learn more technical skills.

3.2 A Dual-Track Approach
In 2015, the HCI class had 76 students with approximately 15%
of them being non-majors with no programming experience. The

goal of this pedagogical approach is to meet the programming
needs of the students in our majors as well as to accommodate
for the students with no programming experience. As such, for
each of the four individual assignments and final team project, we
created two options – one option focused on solving design issues
by developing programming solutions, while the other focused
on solving design issues by creating paper or digital prototypes.
These assessments addressed different topics of the course and gave
students a hands-on perspective of the abstract concepts covered
in the lectures. Lectures were taught following a traditional format.
Although everyone had the same lectures and exams, students had
a choice in the type of assessments they wanted to do. In fact, there
was a small number of computer science majors who chose the
non-programming options because they wanted to develop better
design skills or because they felt the design option was easier.

A shortcoming of this dual-track approach is that students who
chose to complete only design assignments failed to see how differ-
ent programming environments impose added design restrictions.
Likewise, students who only chose the programming assignments
continued to neglect various design issues. Overall, the iterative
software development process was never practiced. Another ob-
stacle we encountered was creating two sets of assignments and
projects that met the same learning outcomes and required a similar
amount of work from students.

The main advantage of this course structure is that students
had choice. Many students commented that they enjoyed having
the choice of different assignments to work on while focusing on
the same underlying concepts. A total of 26 students responded
to the course evaluations. Among 52 comments made towards the
strengths and the most enjoyable part of the course, 18 comments
mentioned the applicability of the project, while 16 commented
positively on the variety of the content and how it was interesting
or relevant to real world applications.

This experience demonstrated that giving students choice helped
meet the needs of students with diverse backgrounds. However, the
administrative overhead in designing and grading the assessments
indicates that a better process is needed to sustain this pedagogical
approach. Moreover, the assessments need to be aligned in a way
that enable students to practice HCI principles by doing both hands-
on design and programming work.

3.3 A Mini-Studio Approach
Subsequently, the HCI course was modified to alleviate the adminis-
trative overhead in the dual-track approach so that all the students
completed the same assessments. This time, we wanted to develop
assessments that would allow students to practice the same HCI
principles by completing both design and programming exercises.
We will explain below how this is accomplished in our discussion
of the alternate interfaces assignments. This HCI class was taught
in 2017 with 77 students (about 10% of non-majors).

Separately, we created a new type of assessments called design
challenges because students had commented positively on lectures
having examples from real world applications. At the beginning of
the semester, we elicited day-to-day challenges from students in the
course. Examples include driving into a parking lot only to find that
it was full or forgetting about the food going bad in the fridge. Next,
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we selected the most common problems that students identified
and used them in these design challenges. Modeled after a studio
learning environment, students worked on these design challenges
in teams over the course of three to four classes. Although each team
tackled the same topic in a design challenge, students often came
up with very different solutions. A total of four design challenges
were completed in the 13-week semester.

In addition, students were required to complete four program-
ming assignments that applied certain lecture topics. We provided
supporting tutorials and starter code to help students complete
these assignments. Two programming assignments involved ges-
ture recognition which were intended to be a continuation of the
third design challenge that asked students to design alternative
interfaces for regular household objects. Lastly, we had one evalua-
tion activity where students conducted heuristic evaluation using
one of the prototypes from a design challenge.

In order to provide more support for the design challenges, lec-
ture content was condensed into mini-lectures with accompanying
resources. This strategy was used to counteract the perception that
lectures dwelled on content that was too easy. Lecture topics were
organized so that students were asked to apply the concepts taught
in class to the design challenges.

From an administrative perspective, this course flowed more
smoothly and had positive outcomes for engaging students. How-
ever, the intended connection between the design challenge and
the programming assignments on alternative interfaces was not
made clear enough to the students. From the students’ perspective,
the additional design challenges, programming assignments, and
evaluation activity seemed mostly disconnected. Recall that the
application context used in design challenges were chosen based
on student input. To foster creativity, design solutions were not
restricted to any particular technology. On the other hand, we con-
trolled for the level of difficulty of the programming assignments
by standardizing the interaction techniques that needed to be im-
plemented. As a result, the context used in the design challenges
did not match what students had to program.

In total, 60 students responded to the course evaluations. Among
120 comments made towards the strengths and the most enjoyable
part of the course, 29 commented that the course was interesting
or relevant to real world applications, 39 commented on the design
challenges or the design content, and 19 commented on the pro-
gramming assignments. Many students indicated what they felt was
obvious from the lectures often was not easy to solve in practice
and were surprised to find there was so much to learn in the design
process. This provides positive feedback for the mini-lectures and
design challenges. At the same time, among the 60 comments on
weaknesses of the course, 10 of them did not find value in the de-
sign challenges and 28 of them commented on the difficulty of the
programming required or how the programming assignments were
disconnected from the rest of the course.

The use of design challenges promoted an increase in the per-
ceived value of design content in HCI. Despite making the program-
ming assignments apply specific lecture concepts, a significant
number of students still felt they were too abstract and discon-
nected from the rest of the course. Lastly, the connection made in
the alternate interfaces exercises need to be made more explicit

so that students see those design and programming activities as a
coherent process.

4 LESSONS LEARNED
Each of our approaches had positive and negative outcomes. In this
section, we highlight the lessons learned from our experience.

Lesson 1: Community service learning provided a wholesome
perspective of an HCI process in a real world application context.
Unfortunately, this approach is not scalable for large classes.

Lesson 2: Computer science majors expect to gain programming
skills from an HCI course. When programming assignments were
introduced, students found them to be too difficult or disconnected
from the rest of the course. Thus, programming assignments need
to be well integrated with other design and evaluation activities.

Lesson 3: Students were happy to be given a choice between
doing a design assignment versus a programming assignment. How-
ever, providing two options for every assessment created too much
overhead. As HCI material changes rapidly, care must be taken
to develop a sustainable model as HCI content evolves and new
material is added.

Lesson 4: Condensing lectures into a mini-lecture format and
allocating class time to support design challenges enabled students
to apply what they felt was obvious concepts in real world applica-
tions. Many students changed their opinions on the value of design
and appreciated having a chance to apply those concepts.

Lesson 5: A separate project is needed to illustrate a complete
software development lifecycle so that students can design, pro-
gram, and evaluation their solution to a single problem. Unlike
the community service learning approach, this project needs to be
scalable to large classes.

5 SUMMARY AND FUTUREWORK
It has been a challenge designing an HCI course that serves the
technical needs of computer science undergraduate students, while
making the course accessible to non-majors and still engaging for
graduate students. Overall, choice has garnered success in making
the course more flexible to accommodate diverse student back-
grounds. However, care must be taken to structure the course so to
not create an unmanageable amount of overhead. We also saw that
studio-like activities, such as design challenges, were well received
by many students and effective in helping students meet the learn-
ing outcomes. Ideally, these activities can be carried through the
implementation and evaluation phases.

Our next step is to develop a project that enables students to
conduct design, programming, and evaluation activities for a sin-
gle application context. Unlike the community service learning
approach, this project needs to be scaled down so that it can be
implemented in large classes and in conjunction with other suc-
cessful ideas (such as design challenges) without overworking our
students. We will also explore ways to incorporate choice into this
project so to foster a flexible learning approach.
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