:' frontiers

in Computer Science

SYSTEMATIC REVIEW
published: 03 March 2022
doi: 10.3389/fcomp.2022.812907

OPEN ACCESS

Edited by:
Gerrit C. Van Der Veer,
University of Twente, Netherlands

Reviewed by:

Styliani Kleanthous,

Open University of Cyprus, Cyprus
Sandra Sanchez-Gordon,

Escuela Politécnica Nacional, Ecuador

*Correspondence:
Jin Kang
jin.kang@carleton.ca

Specialty section:

This article was submitted to
Human-Media Interaction,

a section of the journal
Frontiers in Computer Science

Received: 10 November 2021
Accepted: 26 January 2022
Published: 03 March 2022

Citation:

Kang J, Roestel NME and Girouard A
(2022) Experiential Learning to Teach
User Experience in Higher Education
in Past 20 Years: A Scoping Review.
Front. Comput. Sci. 4:812907.

doi: 10.3389/fcomp.2022.812907

Check for
updates

Experiential Learning to Teach User
Experience in Higher Education in
Past 20 Years: A Scoping Review

Jin Kang*, Noemi M. E. Roestel and Audrey Girouard

School of Information Technology, Carleton University, Ottawa, ON, Canada

Experiential learning is an effective method to teach User Experience (UX) to
Human-Computer Interaction (HCI) students. Despite its popularity, there seems to
be no comprehensive overview on (1) the current use of experiential learning in UX
education at universities and (2) student learning outcomes and benefits resulting from
the use of experiential learning. Hence, we conducted a scoping review to provide
such overview. We analyzed 45 articles published from 2000 to 2021 and we found
12 types of experiential learning employed by HCI educators: applied research project,
industry/community research project, hands-on activity, role-play, interactive workshops,
guest speakers, in-house work placement, internship, flipped classroom, field project,
lab, and design hackathon, from most to least frequent. Twenty-six articles reported
student learning outcomes and benefits: (1) enhanced UX technical knowledge, (2)
applied textbook knowledge into practice, (3) acquired soft skills, (4) student satisfaction,
(5) increased awareness of user diversity, and (6) increased job marketability. Overall,
we advance current HCI teaching practices by providing HCI educators with a list of
experiential learning types that they can adopt in their classes to teach UX.

Keywords: user experience, higher education, experiential learning, human computer interaction, scoping review

INTRODUCTION

Human-Computer Interaction (HCI) students typically learn about user experience (UX) during
their studies. The field of HCI focuses on the design, implementation, evaluation of interaction
systems that support human activity (Hewett et al.,, 1992) and thus it trains students on a wide
range of UX topics, from accessibility to user-centered design and software development. HCI
students should be able to create systems that provide the best possible interaction for intended
users (Hewett et al., 1992; ACM, 2020).

There is a growing interest among HCI educators to adopt experiential learning as a pedagogical
approach. For instance, out of 16 papers submitted to the Teachable Moment track at EduCHI from
2019 to 2021, a symposium to discuss HCI education, 8 papers (50%) have presented new class
activities that involved experiential learning.

The shift in higher education toward experiential learning makes sense against empirical
evidence that suggests its superiority in fostering academic and workforce skills (Hamer, 2000;
Sanchez et al., 2019). The power of experiential learning to successfully prepare students to be
work-ready cannot be overstated. Many HCI students pursue UX industry after graduation (Rosala
and Krause, 2019; Girouard and Kang, 2021) and yet employers question whether new graduates
of computing disciplines are work-ready (Brechner, 2003; Radermacher and Walia, 2013). Hence,
adopting experiential learning as a pedagogical method is a must, not an option.
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To date, HCI educators’ efforts to advance HCI pedagogy can
be classified in two ways: what topics should be taught and how
should HCI topics be taught. The former identifies new HCI
topics and curriculum that should to be taught to students in
response to rapid technology advancement (Churchill et al., 2013;
Musabirov et al., 2019); the latter focuses on proposing a new way
of teaching HCI topics by providing a case of their individual
pedagogical approach (Talone et al., 2017; Roldan et al., 2020;
Lallemand, 2021). Our current work falls under the latter but we
take a different approach. We offer a comprehensive overview of
the types of experiential learning that have been used to teach UX
(vs. focusing on an individual pedagogical approach).

Specifically, we asked two research questions. RQ1: What
types of experiential learning have been employed by HCI
educators to teach UX? and RQ2: What student learning
outcomes and benefits have been reported, if provided? To
address these questions, we conducted a scoping review of
published articles from 2000 to 2021 (N = 45). In our analysis, we
found 12 types of experiential learning and we also identified five
student learning outcomes and benefits among the articles that
have evaluated the effectiveness of their pedagogical approach.

Our contributions, which center on advancing the current
practices of teaching UX concepts, skills, and methods, are
the following:

e We trigger a critical reflection on the appropriateness of the
UX teaching practice for past 20 years, potentially identifying
if new types of experiential learning should be adopted.

e We provide a list of experiential learning types that can be used
to teach UX in higher education. This overview empowers
HCI educators to design and adopt techniques that match their
goals and constraints.

e We offer insights on UX learning assessment methods that
have been employed by HCI educators. This information
identifies if any improvements are needed with the current
assessment practice.

In this paper, we define HCI expansively to encompass
computing and related disciplines that specifically focus
on understanding the impact of ubiquitous computing on
individuals. These disciplines include computer science,
information technology, design, and psychology (Hewett et al.,
1992).

Benefits and Types of Experiential Learning
Drawing from Kolb (1984), there are four major principles in
experiential learning:

e Expose students to new experience. These experiences can be
any hands-on activity to new information.

e Guide students to reflect on new experience. This guided
reflection helps students to connect new experience to
prior understanding.

e Encourage students to
from reflection.

e Help students apply the new knowledge with a new
practice set.

abstract new  knowledge

There are many types of experiential learning (hereafter, EL
types). Most popular EL types are case study, work placement,
lab, and role-play (Gittings et al., 2020). Benefits of experiential
learning are well-documented and these benefits include
increased technical knowledge and higher comprehension of a
course content, higher student satisfaction and obtainment of
employment at graduation (Gittings et al., 2020).

The hands-on aspect underlies all EL types and thus students
can develop the same skills from participating in any of the
EL types. But they may develop those skills at a greater
depth from participating in more immersive EL types than
less immersive EL types. This is because immersive EL types
place students in touch with the real world and certain
skills such as leadership and teamwork are learned better
in a working situation than in class (Barr and McNeilly,
2002).

Experiential Learning to Teach UX in HCI

In this paper, we define UX to refer to all aspects of a
person’s experience—emotion, behavior, and cognition—while
interacting with computing systems (Hassenzahl and Tractinsky,
2006). HCI students master several competencies to achieve
a high quality UX of a given computing system; these
competencies center on HCI foundation (e.g., accessibility,
user-centered design, human-centered software development),
user testing (e.g., prototyping, evaluation techniques), statistical
methods, and content strategy (Hewett et al., 1992; ACM,
2020).

HCI students have a great interest in pursuing UX careers
(Yargin et al., 2018; Rosala and Krause, 2019). Yet, they feel and
are ill-equipped to pursue UX careers (Gonzalez et al., 2014).
Feeling and being unprepared for the UX industry can explain
the surging adoption of experiential learning in HCI education
since experiential learning can teach students professional skills
(Talone et al., 2017).

Also, CS undergraduate students perceive HCI as too easy and
common-sense (Edwards et al., 2006), which may contribute to
their reluctance to adopt a user-centered approach in software
development. Experiential learning can engage students and thus
it is paramount to understand what EL types are available to HCI
educators, so that they can adopt and use the technique in their
UX teaching.

To date, there seems to be no comprehensive overview
that shows different EL types employed by HCI educators
to teach UX. A review—be it scoping or systematic—of
experiential learning is done to improve curriculum and class
delivery and ultimately the effectiveness of teaching (Gittings
et al., 2020). We sought out to conduct a scoping review to
assess and organize the available body of literature on UX
education (Arksey and O’Malley, 2005). We posed the following
research questions:

e Research Question 1 (RQI): What types of experiential
learning have been employed by HCI educators to teach UX
in higher education?

e Research Question 2 (RQ2): What student learning outcomes
and benefits have been reported?
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TABLE 1 | Key terms and their alternative terms.

“Experiential learning” “User experience” “Higher education”

“active learning”, UX*, usability, user*, “tertiary
“student-centered learning”, “accessibility”, “web education”,
“learning by doing”, analytics”, “user research”, universit*

“cooperative learning”,
“problem-based learning”,

“interaction design”, “visual
design”, “content strategy”,

Kolb* “information architecture”,
HCI, “human-computer
interaction”

METHODS

We followed PRISMAs guideline for a scoping review (PRISMA,
2021). The first and second authors conducted the review. We
used a web-based review tool called Covidence to facilitate the
process of initial paper screening [Veritas Health Information,
(2014)] and Excel for final paper screening process.

Database Selection

Given the interdisciplinary nature of HCI, we employed
both computing-specific and non-computing-specific databases
to capture as many relevant papers as possible. We used
two databases—IEEE Xplore and ACM Digital Library—that
specifically support computing research and another database—
Scopus—that supports multidisciplinary research.

Search String Development

Our search string consisted of the three main key terms (i.e.,
experiential learning, user experience, and higher education) and
their corresponding alternative terms (Table 1; for each column,
the first row presents the key term). These key terms were
determined based on our RQs and prior work on experiential
learning (Gittings et al., 2020). For the term “user experience,” we
developed alternative terms based on seven knowledge branches
of UX: information architecture, visual design, interaction
design, user research, accessibility, content strategy, and web
analytics [usability.gov, (n.d.); Tiwalolu, 2018]. We used the
Boolean operator AND to separate the terms in each column; we
used OR to connect alternative terms; we used an asterisk (*) to
search for variations of word stems; we used a quotation (“”) to
get an exact match of that term. We searched for terms in title,
abstracts, and keywords.

Inclusion/Exclusion Criteria
We only included articles that met all the following criteria:

1. The article must be published between 2000 and 2021. We
chose this publication range because we see an upsurge of
academic work on UX being published from 2000 (Lallemand
etal., 2015).

2. The article must describe a pedagogical approach (e.g., course,
workshop) that teaches skills and knowledge that fall within
the seven UX branches defined above.

3. The article must address a pedagogical approach dedicated to
undergraduate or graduate students in university.

4. The article must be peer-reviewed. It can be published in a
journal or peer-reviewed proceedings of a conference. For
conference proceedings, the article can be in any forms,
including Gray literature (e.g., work-in-progress papers,
extended abstracts). Gray literature is scholarly work that falls
outside of typical peer-reviewed, full research articles [New
York Academy of Medicine, 2009]. There is lack of research
on experiential learning in HCI (Lee et al., 2019; Lima et al.,
2021). By extending our search to include Gray literature,
we are covering large and diverse sources of evidence, with
the goal of providing a comprehensive overview on UX
pedagogy. This inclusion practice of Gray literature aligns
with recommended scoping review guidelines (Scherer and
Saldanha, 2019; Sucharew and Macaluso, 2019).

5. The article must be a full text. Its entire textual content should
be available in the database.

6. The article must be written in English.

Additional Search for Articles

We searched for additional articles by doing backward reference
list checking. We examined references in the articles that we have
already found from three databases. We also checked for relevant
articles by using the “cited by” function in Google scholar. Lastly,
we checked for articles available articles in EQuCHI website; this
symposium has specific paper track dedicated for sharing new
HCI pedagogical approaches. The whole search was conducted
for 1 week in July 2021.

Article Screening Results

We found a total of 1,128 articles from three databases and
manual search process (Figure 1). We uploaded the full text of
these papers on Covidence. Then the first and second authors
reviewed each article on Covidence. Each of us marked the paper
with Yes, Maybe, or No based on the following decision criteria:

e Yes: the title, abstract, and/or keywords refer to the three main
key search terms (i.e., experiential learning, user experience,
and higher education).

e Maybe: the title, abstract, and/or keywords refer to two of the
three main key search terms.

e No: not the title and/or abstract may include a reference to
one of the main key search terms, but the terms have no
relationship with one another.

In this initial screening, we disagreed on 236 papers and the
disagreement mainly arose because a paper’s abstract, title, and/or
keywords did not give clear indication of which UX knowledge
and skills were being addressed. The discrepancy was resolved
through discussion and reading the full text of a paper.

After resolving the disagreement, we had a total of 226
papers that were eligible for final paper screening process. In
this final screening process, each reviewer independently checked
the article against the inclusion criteria. We coded the article as
the following:

e Yes, in which the paper satisfies all the criteria.
e No, in which the paper satisfies all the criteria.
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FIGURE 1 | A flow diagram illustrating the article screening process.

A\

Reports excluded:
The article’s main body was not
written in English
The article did not address
pedagogical approaches relevant to
UX skills and knowledge
The article did not cover pedagogical
approaches for students in HCI and
computing disciplines

We disagreed on 11 articles, which mainly arose due to our
mismatched understandings of what disciplines fall under HCI.
We resolved the disagreement via discussion. We had a total of
45 articles eligible for data analysis.

ARTICLE BIBLIOGRAPHY PROFILE

Thirty-seven articles were full research articles, 3 short
research articles, 4 symposium articles, and 1 extended
abstract. Articles described pedagogical approaches that
were based in USA (n = 21), European countries (n =
8; Germany, Switzerland, Austria, Denmark, Netherlands,
Greece, United Kingdom), Canada (n = 5), India (n =
3), and others (n = 8; Chile, Turkey, China, Indonesia,
Mexico, Egypt, Australia, Colombia). Articles were
published/presented in 30 unique journals and conferences
(Table 2). Thirty-seven articles were published/presented in
international conferences and eight papers were published
in journals.

Articles described pedagogical approaches offered to students
in the related department, school, or faculty of Information
Technology (n = 7), CS and Software Engineering (n = 20),
Design and Industrial Design (n = 6), Computer Graphics

Technology (n = 1), and UX (n = 1). Three articles said
their students came from various STEM fields; seven articles
did not clearly indicate the discipline of students, but the
authors were from the department of Information Science,
CS, and Engineering. Articles were published in the years of
2005-2021 (Figure 2).

RESULTS

We analyzed each article by summarizing its key information
relevant to our RQs: the author, publication year, publication
venue, EL type, student benefits and assessment method, and
student discipline. We used prior work to identify major EL
types described in each article (Gittings et al., 2020). Under this
section, we report a comprehensive summary of the reviewed
articles, which is a recommended practice (Arksey and O’Malley,
2005), and then we offer a critical overview in relation to the UX
education literature in Discussion.

RQ1: Types of Experiential Learning

Thirty-one articles described pedagogical approaches for
undergraduate students, ten articles described pedagogical
approaches for graduate students, and four articles described
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TABLE 2 | Allist of journals and conference venues.

Venue Name n

SIGCSE Technical Symposium on Computer Science Education
EduCHI: Annual Symposium on HCI Education

International Conference on Computers and Accessibility (ASSETS)
International Conference of Design, User Experience, and Usability
Annual Conference on Information Technology Education

Transactions on Computing Education (TOCE)

N DN WO

International Conference on Software Engineering: Software Engineering
Education and Training

Conference on Human Factors in Computing Systems (CHI)
World Engineering Education Forum

International Conference on the Foundations of Digital Games
International Conference on Interfaces and HCI

International Journal of Human-Computer Interaction

o 4 4 N

International Journal of Research on Service-Learning and Community
Engagement

Journal of Usability Studies

International Professional Communication Conference
Health Informatics Journal

Association of Information Science and Technology
IFIP Conference on HCI (INTERACT)

Interaccion: International Conference on HCI
Designing Interactive Systems Conference (DIS)
Australasian Computing Education Conference
Journal of Engineering Education Transformations

4 4 4 4 4 4 a4 a4 a4

International Conference on MOQOCs, Innovation, and Technology in
Education

Koli Calling International Conference on Computing Education Research
Participatory Design Conference

APCHIUX: Asia Pacific Symposium of HCI and UX Design

Frontiers in Education Conference (FIE)

Western Canadian Conference on Computing Education

4 4 4 4

International Conference on Teaching, Assessment, and Learning for
Engineering (TALE)

Informatics 1

pedagogical approaches for both graduate and undergraduate
students. In the last category, the pedagogical approach either
allowed for enrolment of graduate and undergraduate students
or it was specifically designed to promote collaboration between
graduate and undergraduate students.

We identified 12 EL types and we describe each in
detail. Table3 lists the first authors of all articles. We
assigned each article a random number to improve
readability of other tables. See Tables4-7 for an overview
of EL types that have been employed to teach UX in
the past.

We treated each EL type appeared in a given article as a
unique count and the frequency of all EL types does not add
up to a total number of articles because some articles describe
more than one EL type (i.e., articles that presented more than one
EL type).

Applied Research Project (n = 24)

In 24 articles, students were involved in an applied research
project. In this project, students were expected to produce
minimally functional prototypes or a research report with
recommendations. In 17 articles, students worked with industry
and community partners or involved end-users. Students or
instructors decided on a research topic (vs. industry and
community partners). When external partners or end-users were
involved, students involved them to a limited degree (either
when they conducted usability evaluation or gathering user
requirements) and they initiated the initial contact with external
partners and end-users.

For instance, in Holzer et al. (2018), students created a
prototype that can nudge sustainable campus behaviors and they
conducted interviews with potential users only during the design
ideation stage. In Zhao et al. (2020), students contacted a person
with a disability and they involved the person either to gather
user requirements or to conduct usability testing of their design
targeted to address accessibility issues.

In three articles, students conducted usability testing with
other students. For instance, in Santana-Mancilla et al. (2019),
graduate students conducted usability testing of their interactive
videogame devices with other teams in class.

In the remaining four articles, end-users were not involved.
Notably, Satterfield and Fabri (2017) described an interesting
way of “involving” end-users. Their students designed an
educational game meant to facilitate social interaction between
children without and with autism. Students gathered user
requirements by observing preselected YouTube videos to
understand children’s behaviors.

In 20 articles, an applied research project occurred in a
semester-long course (lasting up to 15 weeks). Among these
articles, Patil et al.’s (2016) course for CS undergraduate students
in India lasted over 4 months. In one article, this EL type occurred
in a short course that lasted 2 weeks (Lazem, 2019). Lastly, in
three other articles, this EL type occurred in a curriculum.

We found notable variations within this EL type. First, in
Koutsabasis and Vosinakis (2012), students engaged in design
and research activities, shared ideas, and presented their multi-
touch interactive table or kiosk prototypes in the virtual world,
which was specifically created for the course. Second, some
instructors adopted innovative ways to cultivate design thinking
in students, for instance, by having to students co-designed with
people with and without disabilities (Shinohara et al., 2016) or by
having students to team up a student with disability (Zhao et al.,
2020).

Industry/Community Research Project (n = 14)

In 14 articles, students participated in an industry/community
research project. The hallmarks of industry/community research
project included: (1) students engaged in intimate collaboration
with industry and community partners, starting from project
topic inception to iterative design process and final prototype
and research report presentation, (2) students sought out to
address external partners’ needs, and (3) students provided
recommendations and prototypes to partners in exchange
of learning experience (i.e., monetary compensation was not
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FIGURE 2 | A range of publication years of all articles.

2005 2009 2010 2011 2012 2014 2015 2016

Publication Year

2017 2018 2019 2020 2021

TABLE 3 | The authors of all articles in the review and their corresponding reference number.

Ref # References Ref # References

1 Talone et al. (2017) 24 Girouard and Kang (2021)
2 Robinson and Hall (2018) 25 Lazar (2011)

3 Hui (2020) 26 MacDonald and Rozaklis (2017)
4 Péraire (2019) 27 Xin et al. (2018)

5 Byers et al. (2021) 28 Kabakova et al. (2021)

6 Lallemand (2021) 29 Zhao et al. (2020)

7 Brown and Pastel (2009) 30 Vorvoreanu et al. (2017)

8 Krusche et al. (2018) 31 Yargin et al. (2018)

9 El-Glaly et al. (2020) 32 Shinohara et al. (2016)

10 Konstantinidis et al. (2021) 33 Poor et al. (2012)

11 Koutsabasis and Vosinakis (2012) 34 Harrison (2005)

12 Lazem (2019) 35 Shalamova (2016)

13 Kang et al. (2021) 36 Satterfield and Fabri (2017)
14 Hardy et al. (2018) 37 Patil et al. (2016)

15 Patricia (2011) 38 Nair (2020)

16 Maher et al. (2015) 39 Motschnig et al. (2016)
17 Solano (2017) 40 Chaffin and Barnes (2010)
18 Santana-Mancilla et al. (2019) 41 Roldan et al. (2021)

19 Waller et al. (2009) 42 Holzer et al. (2018)

20 Wang (2012) 43 Leshed (2019)

21 Santoso and Sari (2015) 44 Shinge et al. (2021)

22 Mohan et al. (2012) 45 Neyem et al. (2014)

23 Christiansson et al. (2018) - -

involved). Students designed various interactive systems for
their external partners, ranging from serious game applications
(Konstantinidis et al., 2021) to a study aid for seniors who study
the citizenship exam (Robinson and Hall, 2018) and a mobile
recycling application (Leshed, 2019).

In nine articles, students worked on an industry/community
research project in a semester-long course (lasting up to 13

weeks). Notably, in Nair (2020), their course in India lasted from
2 weeks to 6 months. In other two articles, students were enrolled
in a short course (lasting 4 days) (Xin et al., 2018; Konstantinidis
et al., 2021).

We found several variations within this EL type, first regarding
the delivery group. In Konstantinidis et al. (2021) and Nair
(2020), their courses were offered to international students and
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TABLE 4 | Allist of EL types.

EL Type Description n*

Applied research Students conduct a real-world project without 24

project external partners, but they can involve partners if
they wish.

Industry/community  Students collaborate on a project with industry and 14

research project community partners in the exchange of their
learning experience.

Hands-on activity Students are presented with real-world scenarios in 3
a classroom or an outside-of-classroom setting.

Role-play Students assume a particular role and perform its 2
associated responsibility to complete a task.

Interactive workshop  Experts are invited to provide interactive learning 3
experience or students can also lead a workshop.

Guest speakers Guest speakers who are not instructors share their 2
expertise with students.

In-house work Students spend time doing real work through 1

placement university and receive payment via university
account.

Internship Student spend time doing real work for a real 1
business in their relevant field.

Flipped classroom Students watch video lectures outside of class and 2

engage with real-world scenarios in a classroom
setting.

Field project Students make a field visit to industry practitioners 1
outside of classroom setting.
Lab Students engage in practical application of skills 1

Design hackathon

within a classroom setting.

Students engage in a project with industry partners
over a short period of time.

Combined practice

Industry/community research project and role-play
Flipped classroom, applied research project, field
trip, and guest speakers

Industry/community research project and interactive
workshop

Applied research project, industry/community
research project, and design hackathon

Applied research project and industry/community
research project

Internship, interactive workshop, and guest
speakers

*We treated each EL type appeared in a given article as a unique count and the frequency
of all EL types does not add up to a total number of articles. Some articles describe more
than one EL type (i.e., articles that presented more than one EL type).

other university researchers in addition to their students in the
department of engineering. Second, in Vorvoreanu et al. (2017),
their experiential studio invited students of all levels—freshmen,
sophomore, and junior—to work on an industry-sponsored
partners (i.e., cross-cohort teamwork).

Second, in certain courses, students who worked with local
communities worked on projects that were more socially
driven. In Shinge et al. (2021), students designed a new
digital method of teaching to improve elementary school
children’s poor performance across basic subjects. In Nair (2020),
students provided technology remedies for pressing issues such
as sanitation, potable water and nutrition faced in village
communities in India.

This EL type also occurred in an independent training
program. Kang et al. (2021) described a training program
called the Research and Education in Accessibility, Design and
Innovation (READI). Students concurrently pursued their home
degree program while participating in these programs. They
worked with community partners for 8 months and they provide
tangible insights to partners” accessibility issues.

Regardless of whether students were embedded in a semester-
long course, a short course, a curriculum, or an independent
training program, students performed all or some of the
following key UX activities that closely follow the real-world
UX project lifespan: (1) requirement gathering (e.g., stakeholder
identification and interviews, stakeholder map, persona); (2)
design (e.g., iterative prototyping), (3) usability evaluation
(e.g., focus group, experiment, affinity mapping, user journey,
accessibility evaluation), and (4) implementation (e.g., prototype
and presentation to clients).

Hands-on Activity (n = 3)

This EL type provided students with real-world scenarios and
challenges. In Hui (2020), students identified four real-world
design challenges and, in teams, provided solution to each
challenge. Students also conducted heuristic evaluation on one of
the prototypes created from a design challenge. Lallemand (2021)
presented three creative hands-on activities to teach students
about research methods. One notable activity is called a Self-
Exploration of Methods Booklet. The booklet presents a real user
study that employed UX methods (e.g., AttrakDiff scale, Geneva
Emotion Wheel) to evaluate design concepts. Students participate
in the study as if they are a real study participant and then they
critically evaluate each method.

Role-Play (n = 2)

In this EL type, students performed a certain role and its
corresponding responsibilities to complete a task. Krusche et al.
(2018) introduced “software theater” in which undergraduate
students role-played as actors of the screenplay and they played
out how end-users would use the new product and services in
the real world. In Robinson and Hall (2018) agile development
methods class, students formed a scrum team and took on
roles as SCRUM Master, Product Owner, UI Designer, Tester,
or other roles essential in scrum and they carried out an
industry/community research project.

Interactive Workshop (n = 3)

Interactive workshops invited students to lead a class or
participate in hands-on activities. In Leshed’s (2019) advanced
HCI course, students were the drivers of the class; they planned
and led a workshop on a given topic. Students were encouraged to
be creative with the pedagogical method for the workshop, such
as craft exercises, field trips, performing arts, and cooking.

In two independent training programs—READi (Kang et al.,
2021) and Collaborative Leaning of Usability Experiences
(CLUE) (Girouard and Kang, 2021)—accessibility and UX
experts from industry and academia delivered a workshop
and students participated in hands-on activities to learn about
relevant topics, including web and document accessibility;
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TABLE 5 | A list of EL type and respective reference.

Ref # Student level Format

Central Topics Taught

Duration EL type

1 0] QOutside-of-class UX research, design, and evaluation Not indicated In-house work placement
lab activity
2 U (3rd and 4th) Course Rapid prototyping, project management, Semester Industry/community research project,
teamwork and role-play
3 U (3rd and 4th) Course*™ HCI theories; HCI research, design, Semester Industry/community research project,
evaluation hands-on activity
4 G (Master’s) Course Requirements engineering, interaction Semester Flipped classroom, applied research
design project, field project, and guest
speakers
5 G Course Inclusive design Semester Applied research project
6 U (2nd and 3rd) Course User evaluation methods Semester Hands-on activity
7 Uand G Course HCI research, design, evaluation Semester Applied research project
8 U Course* Software design and development Semester Role-play
9 U (1st and 2nd) Lab Accessibility 20-60 min per activity  Lab
10 U Short course User-centered design 4 days Industry/community research project
11 G (Master’s) Course HClI research, design, evaluation Semester Applied research project
12 0] Short course HClI research, design, evaluation 2 weeks Applied research project
13 G (Master’s and Doctoral) Training program Accessibility, HCI design, research, and 1-4 years Industry/community research project
evaluation and interactive workshops
14 U Curriculum Design thinking 3 years Design hackathon, applied research
project, industry/community research
project
15 0] Course HClI research, design, evaluation Semester Industry/community research project
16 Uand G Course* HCI research, design, evaluation Semester Flipped classroom
17 U Course HCI research, design, evaluation Semester Applied research project

U, undergraduate students; G, graduate students,; Format, the context in which a given pedagogical approach took place; Duration, the length of a given pedagogical approach; *articles
have applied a given EL type in various courses; **articles that have used different EL types in the same course in different year.

design thinking; and assistive and adaptive technologies,
entrepreneurship, and interpersonal skills.

Guest Speakers (n = 2)

Two articles invited guest speakers to bring the real world to the
classroom and offer students an outside perspective. Girouard
and Kang (2021) stated CLUE regularly hosted guest speakers to
talk about their recent HCI and UX research projects. Similarly,
Péraire (2019) invited a guest speaker on interaction design
in industry.

Flipped Classroom (n = 2)

In a flipped classroom, students watched video lectures outside
of class and they dedicated in-class time on interactive group
learning activities. Instructors created video lectures or pulled
them from web sources, such as YouTube and Coursera. In
the beginning of class, instructors used online quiz and spent
15-30 min to check students understanding.

As an example, in Maher et al.’s (2015) class, students engaged
in class activities designed to improve UX competencies. When
learning about needfinding, one or two students in a group
developed a persona and they role-played as a user while
other students in the group prepared interview questions and
conducted an interview with “the user.”

Internship (n = 1)

An internship was observed in one article that introduced the
CLUE training program (Girouard and Kang, 2021). Students
in CLUE undertook paid UX Internships. They worked with
leading UX experts from industry and government for 8-
month (part-time) or 4-months (full-time). Students took on
various roles, such as UX architect, Design Researcher, Human
Factors Researcher, UI Designer, UX Programmer, and Business
Intelligence Analyst.

Lab (n =1)

El-Glaly et al. (2020) created online accessibility lab activities that
can be embedded in various computing classes. Each lab activity
addresses five topics: (1) deaf/hard of hearing, (3) color blindness,
(3) blindness, (4) dexterity issues, and (5) cognitive impairment.
Students go through each lab with and without an emulation
feature meant to simulate a given accessibility condition.

In-house Work Placement (n = 1)

Talone et al. (2017) described a UX lab that is led by a
faculty mentor. Undergraduate students in the department of
Information work as a part-time, paid UX consultant under
the mentorship of the faculty mentor and graduate students
who are experienced in HCI and UX. They work with local
companies (often software developers) and offer various UX
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TABLE 6 | A list of EL type and respective reference.

Ref # Student level Format Central topics taught Duration EL type

18 U (3rd and 4th) Course HCI research, design, evaluation Semester Applied research project

19 U Curriculum Accessibility, software design and development 4 years Applied research project

20 U (1st and 2nd) Course Web design, accessibility Semester Applied research project

21 U (3rd and 4th) Course HCI research, design, evaluation Semester Applied research project

22 U (3rd and 4th) Curriculum Software design and development 2 years Applied research project and
industry/community research
project

23 U (1st and 2nd) Course Co-design and participatory method Semester Applied research project

24 G (Master’s and Doctoral) Training program ~ UX 2-4 years Internship, guest speakers, and
interactive workshops

25 6] Course* HCI research, design, evaluation Semester Industry/community research
project

26 G (Master’s) Course* UX research, design, evaluation Semester Industry/community research
project

27 G (Master’s) Short course UX research, design, evaluation 4 days; project Industry/community research

spanned over 45 project
days

28 G (Master’s) Course* UX research, design, evaluation Semester Industry/community research
project

29 U (2nd and 3rd) Course HCI research, design, evaluation; accessibility Semester Applied research project

30 U (all) Studio UX research, design, evaluation Semester Industry/community research
project

31 G Course UX research, design, evaluation Semester Applied research project

32 U Course Design thinking Semester Applied research project

33 U (2nd and 3rd) Course Accessibility engineering, Ul, usability Semester Applied research project

34 6] Course Web design, accessibility Semester Applied research project

35 U (1st and 2nd) Course UX theory, engineering, designing thinking Semester Hands-on activity

U, undergraduate students; G, graduate students; Format, the context in which a given pedagogical approach took place; Duration, the length of a given pedagogical approach; *articles
have applied a given EL type in various courses.

TABLE 7 | A list of EL type and respective reference.

Ref # Student level Format Central topics taught Duration EL type
36 U (3rd and 4th) Course Inclusive design and research Semester Applied research project
37 U (3rd and 4th) Course UX research, design, evaluation Semester Applied research project
38 U (3rd and 4th) Course Human-centered design and research Semester Industry/community research project
39 U (2nd and 3rd) Course User-centered design, usability, Ul Semester Applied research project
40 U and G (3rd and 4th) Course Software design and development Semester Applied research project
41 G (Master’s) Course Human-centered design and research Semester Applied research project
42 U (8rd and 4th) Course Design thinking Semester Applied research project
43 U and G (8rd and 4th and Course HCI research, design, evaluation Semester Interactive workshop
Master’s)
44 U (1st and 2nd) Course Human-centered design and research Semester Industry/community research project
45 U (3rd and 4th) Course Software design and development Semester Industry/community research project

U, undergraduate students; G, graduate students; Format, the context in which a given pedagogical approach took place; Duration, the length of a given pedagogical approach.

services that fall under three areas: user testing, user research, and

design evaluation.

Design Hackathon (n = 1)
Hardy et al. (2018) incorporated a 2-day design hackathon
called Design Sprint. Students of all levels worked with

startups and companies to develop a solution for their needs.

Students engaged in four design processes—user gathering
requirements, ideate, develop, and test prototypes. In the end,
students prepared a 3-min pitch of their prototype to judges

evaluated based on creativity, best use of technology, and best
problem-solving approach.
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Field Project (n = 1)

This EL type nudged students to visit industry practitioners in
their working environment. Péraire (2019) asked students in
teams to interview two real industry practitioners from Silicon
Valley companies working on the same product. One practitioner
has to be in requirements (e.g., Product Manager, Product
Owner) and one practitioner had to assume user experience (e.g.,
Interaction Designer, Product Designer).

Combined Practice

In six articles, above-mentioned EL types occurred in
combination: (1) industry/community research project and
role-play (Robinson and Hall, 2018), (2) flipped classroom,
applied research project, guest speakers, and field project
(Péraire, 2019), (3) industry/community research project and
interactive workshops (Kang et al., 2021), (4) applied research
project, industry/community research project, and design
hackathon (Hardy et al., 2018), (5) applied research project
and industry/community research project (Mohan et al.,, 2012),
and (6) internships, guest speakers, and interactive workshop
(Girouard and Kang, 2021).

RQ2: Learning Outcomes

The authors of 26 articles provided student learning outcomes
(Tables 8-10). From these articles, we extracted major cognitive
and affective learning outcomes. Cognitive learning outcomes
are students’ gain on technical and conceptual knowledge on a
given topic. Affective learning outcomes are students attitude
toward an instructor, a course, or a learning environment (Wei
et al.,, 2021). In addition, we extracted major students benefits
that did not fall within the definition of cognitive and affective
learning outcomes.

Most commonly used assessment methods were student final
course evaluation (n = 10), pre- and post-survey (n = 5), student
reflections (1 = 4), combination (n = 3), student course work (n
= 2), student exit interviews (n = 1), and student performance
evaluation (n = 1).

A few studies are noteworthy in terms of the
comprehensiveness of their assessment. El-Glaly et al. (2020)
conducted an experiment to evaluate the effectiveness of their
hands-on accessibility lab activities with a group of 276 students.
In this study, there were three experimental conditions. Students
in Group A did not go through the lab. Students in Group
B went through the lab. Students in Group C went through
the lab plus they received Supplementary Materials meant to
cultivate empathy toward people with disability. Zhao et al.
(2020) conducted a 4-year longitudinal study with a final sample
size of 412 students. They assigned students to four different
accessibility education interventions and recorded students’
changes in knowledge from the start and the end of the course.

We identified 6 patterns across the reported learning
outcomes (Figure 3). Note that most articles reported on several
student learning outcomes and benefits fell under more than one
pattern. Thus, some articles appear across several patterns.

First, students improved on UX technical knowledge (n = 15),
including improved knowledge and skills on UX concepts (e.g.,
MacDonald and Rozaklis, 2017) and human-centered research

TABLE 8 | A list of learning outcomes and benefits reported in the articles.

Assessment
method

Ref # Student learning outcomes and benefits

1 Students improved their job marketability, Student reflections
improved ability to work in a professional setting,
and acquired soft skills; they applied coursework

to real-world project.

2 Students understood the importance of good Student reflections
teamwork, valued the learn-by-doing, and
understood the complexities of working as a

team.

Student final course
evaluation

3 Students realized real-world design challenge is
complex to solve in practice and found the
course interesting or relevant to real world

applications.
4 Students valued the learn-by-doing approach. Student final course
evaluation
5 Students gained professional experience and Student reflections

improved design and research skills.

6 Students learned about new research methods in ~ Student reflections
a rapid and fun way; they liked applying textbook

knowledge to solve real-world challenges; they

liked creating the video on a chosen research

method and learning from other groups’ videos.

Student exit
interviews

7 Undergraduate students valued the graduate
student mentorship; graduate students learned
about the UX evaluation process and the
complexities involved in the UX process
including, delays, and incomplete prototypes.

Student final course
evaluation

8 Students improved their demo management
skills and found software theater creative, fun,
dynamic, understandable, memorable, and
engaging.

9 Students who were in hands-on accessibility labs
had more positive attitude toward creating
accessible software and had higher quiz scores
on accessibility topics than students who were
not exposed to the labs.

Pre- and Post-Survey

10 Students enjoyed the course, they learned a lot,  Student final course
and they did not find the lecture difficult. evaluation

12 Students were intellectually stimulated and Student final course
learned new ideas and skills; they were satisfied ~ evaluation
with final course project and teamwork; they
applied knowledge to practice.

16 Students felt they learned more during and Student final course
outside of class time compared to previous evaluation
courses.

18 Students learned the required HCI skills through ~ Student final course

the design and development of videogames; they  evaluation
had positive attitude toward using videogames
for skill development in higher education, and

they enjoyed learning using computer games.

and design (e.g., Vorvoreanu et al., 2017; Kabakova et al., 2021;
Lallemand, 2021), increased knowledge on accessibility, assistive
technologies, and accessible programing techniques (e.g., El-
Glaly et al., 2020; Zhao et al., 2020) and improved programming
skill (Chaffin and Barnes, 2010).

Second, students applied textbook knowledge to solve real-
world challenges and valued the theory-practice link (#n = 10). By
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TABLE 9 | Allist of learning outcomes and benefits reported in the articles.

TABLE 10 | Alist of learning outcomes and benefits reported in the articles.

Ref # Student learning outcomes and benefits

Assessment
method

21 Students valued authentic learning experience
via applied research project and lecturer who

shared their real-world UX experiences.

24 Students were positively evaluated on
dependability, self-reflectional capacity, team
work, independence, and professionalism by UX

internship mentors.

26 Students improved on: their knowledge of UX
concepts/methods, ability to create quality
deliverables, ability to work in teams and with
clients, ability to work within time/resource
constraints, interest in UX, confidence in applying
UX methods, and ability to manage the
“messiness” of real-world projects.

Students were satisfied with UX project
participation.

Students felt more prepared for UX employment
and their experience made them more
marketable to employers.

28 Students developed soft skills (e.g., project
management, storytelling, empathy,
collaboration) and UXD skills (i.e., communication

with stakeholders, data management, domain

knowledge, and comfort with ambiguity in face of

wicked problems); they applied theory to
real-world problems; they understood non-profit
work; they showed a better understanding of
own strengths/weakness. Students felt prepared
for employment and developed a

professional identity. Students valued user
diversity and developed social network.

29 Students showed greater consideration of
individuals who use accessible technologies,
greater awareness of assistive technologies, and
greater technical knowledge of accessible

programming techniques.

30 Students showed improvement on: defining
human-centered design, collecting data from
users, finding appropriate problems to solve,
defending solutions to stakeholders, and creating

compelling prototypes.

32 Students broadened their perception of
accessibility (i.e., understood the implications
and importance of inaccessibility in design and
learned the etiquette of interaction with people
with disabilities); they learned to balance
functional and non-functional factors (e.g.,
aesthetics, safety) in a design for people with and
without disabilities; they showed changed
attitudes toward design for people with disability
and embraced universal design.

Student final course
evaluation

Student performance

evaluation

Pre- and Post-Survey

Student reflections
and

Student final course
evaluation

Pre- and Post-Survey

Pre- and Post-Survey

Student coursework

doing so, they realized the messiness of solving real world design
challenge and evaluating prototypes. Third, students acquired
soft skills (n = 10), including demo management skill (Krusche
et al,, 2018), time and resource management (MacDonald and
Rozaklis, 2017), and storytelling and empathy (Kabakova et al,,
2021). Students also valued the importance of good teamwork

Ref # Student learning outcomes and benefits Assessment
method
33 Students placed greater importance on Pre- and Post-Survey
broadening the range of technology users and
greater importance on designing and building
web interfaces.
Students placed lower importance on evaluating
usability, learning new technologies, using
software development tools, insuring the privacy
of user information, and designing and building
user interface specifications.
37 Students showed high performance on major UX  Student coursework
activities.
39 Students found the course very interesting and Student final course
the course invited deeper involvement with the evaluation
subject area.
40 Students improved on their programming skills Student final course
and showed increased knowledge of art evaluation
concepts including creating animated sprites, tile
sets, and GUI development.
Students felt prepared for their long-term goal
(e.g., grad school or game industry).
41 Students understood the techniques and tips Student coursework,
behind working with and engaging end-users Student reflection,
and student exit
interviews
42 Students were satisfied with the course; they Student mid-course

evaluation and
Student final course
evaluation

expanded their perspectives; they enjoyed
collaboration and interdisciplinarity group work;
they improved on feedback and presentation
skills.

(Robinson and Hall, 2018) and enhanced interpersonal and
communication skill with people with disabilities (Shinohara
etal., 2016) and stakeholders (Gray et al., 2019).

Fourth, students became more aware of the needs of diverse
end-users (n = 5). They showed positive attitude toward creating
accessible software (El-Glaly et al., 2020) and understood the
implications of inaccessibility (Shinohara et al., 2016). Fifth,
students reported to become more marketable to employers,
developed a professional identity, and feel prepared for their
long-term career goals (n = 4) (MacDonald and Rozaklis, 2017;
Talone et al., 2017; Kabakova et al., 2021).

Lastly, students expressed satisfaction toward various aspects
of a given pedagogical approach (n = 10), including UX project
participation (MacDonald and Rozaklis, 2017), graduate student
mentorship (Brown and Pastel, 2009), and the use of videogames
as a teaching tool (Santana-Mancilla et al., 2019).

DISCUSSION

Immersive and Non-immersive Experiential

Learning

In response to the RQ1, the scoping review shows 12 EL types
were used to teach UX in higher education. The review suggests
five EL types are more immersive than others, mainly applied
research project, industry/community research project, in-house
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Improved job marketability

Increased awareness of user diversity

Applied textbook knowledge into practice

Acquired soft skills

Student satisfaction

Enhanced UX technical knowledge

FIGURE 3 | A list of student learning outcomes and benefits from participating in EL.
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work placement, internship, and design hackathon. In these
immersive EL types, students interact with actual end-users and
clients for a prolonged period of time, with the exception of a
2-day design hackathon.

Getto and Beecher (2016) proposed four components a
student should go through to learn about UX. Orientation is
when a student is introduced to basic UX principles. During
the observation stage, a student observes experienced UX
practitioners “in action” and ask them about what they did and
why. During the practice and play stages, a student applies their
UX knowledge to tackle real usability problems and putting their
own spin on the methods.

In the current review, these four components were presented
especially in UX internships and in-house work placement. In
these two immersive EL types, students monitor closely their
UX industry mentors (Girouard and Kang, 2021) and faculty
advisor (Talone et al., 2017) (orientation and observation). They
then practice and refine diverse UX skills with actual client
projects, ranging from persona creation, user requirements, and
A/B testing (practice and play).

These four components in immersive EL types may afford
students with a unique set of learning outcomes and benefits.
The current review shows three learning outcomes and benefits
are mainly associated with immersive EL types: increased
job marketability, increased awareness of user diversity, and
development of certain soft skills, including learning etiquette of
interacting with diverse user groups, handling messiness of real
UX projects, and working under the constraints.

After participating in immersive EL types, students acquire a
vital tangible outcome: a professional portfolio that showcases
their UX projects to future employers. There is a discrepancy
between the actual skills possessed by HCI graduates and the
expected skills in these graduates by hiring managers and
employers (Radermacher and Walia, 2013; Gonzalez et al., 2014).

In general, employers are more attracted to new graduates with
work experiences than graduate without the experiences (Chi and
Gursoy, 2009).

By being able to showcase their UX proficiency via portfolio,
students become more attractive candidates to employers.
Relatedly, increased awareness of user diversity and soft skills
related to user groups can only come from working with real end-
users and clients, a core feature that is missed in non-immersive
EL types.

However, we remain cautious in confidently mapping the
relationship between immersive EL types and specific learning
outcomes and benefits. The current review had a higher number
of articles that focused on immersive EL types than non-
immersive ones. This screwed representation can indicate the
current gap in UX education literature and this highlights more
efforts from the HCI community as a whole is needed to establish
a pedagogy culture, so HCI educators are intrinsically motivated
to share their UX pedagogy for all student levels.

Relationship Between Student Levels and
Experiential Learning

For the articles that focused on undergraduate students, we
did not observe the following EL types: field project, flipped
classroom, internship, guest speakers, and interactive workshop.
For the article that focused on graduate students and graduate
and undergraduate students combined, we did not observe the
following EL types: in-house work placement, lab, role-play,
design hackathon, and hands-on activity. Are some EL types
more suitable for graduate students over undergraduate students
and vice versa?

Graduate and undergraduate students show differences on
various skills, including critical thinking (Artino and Stephens,
2009) and task efficiency (Daun et al, 2015). Given this
knowledge, interactive workshops, hands-on activity, lab, and
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flipped classroom might not be appropriate for lower-level
undergraduate students. They require students to take control
of their learning outside of class and students need to readily
engage in discussion. Lower-level undergraduate students can
lack training on those skills to benefit from those EL types.
Hands-on activity and lab that were reviewed in the current
scoping review is a great way to introduce foundational UX
concepts to lower-level undergraduates but not for graduate
students and upper-level undergraduate students.

Role-play and design hackathon can be useful for students
of all levels. In the current review, role-play occurred in
combination with industry/community research projects and
having students to take on real a UX practitioner role can enhance
the degree of student immersion. Design hackathon allows for
peer learning opportunities where junior students learn from
senior students.

Current Gaps in UX Education Literature
Need for Advanced Research Design, Analysis, and
Report

In response to the RQ2, the current review identified six student
learning outcomes and benefits from participating in experiential
learning. The review also identified seven assessment methods,
which are comparable to what other systematic reviews have
found (Wei et al., 2021).

Most articles that examined student learning outcomes and
benefits had smaller sample sizes compared to non-education
related research studies published at a leading HCI conference.
In the review, for studies that employed qualitative assessment
methods, the mean of a sample size was 19 students (vs. the mean
of a sample size was 55 participants in other studies). For studies
that employed quantitative assessment methods, the mean of a
sample size of 136 students (vs. the mean of a sample size was 224
participants in other studies) (Caine, 2016). Hence, all assessment
methods, be it qualitative or quantitative, had lower sample sizes
compared to the reported standard.

Having small sample size is understandable; most articles
examined the short-term impact of their UX pedagogy with
one group of students enrolled in their course for a semester.
For qualitative assessment methods, a high sample size allows
for the discovery of new themes centering on student learning
outcomes and benefits. For quantitative assessment methods, a
high sample size ensures researchers have a good statistical power
to detect for potential differences between students enrolled in
different educational intervention groups or potential differences
in student learning outcomes in a pre- and post-survey study
design. HCI educators can conduct a longitudinal and recruit
multiple student groups across multiple semesters. This study
design would allow for higher sample sizes.

We also note the lack of depth in final course evaluation
questionnaires. These questionnaires either focused on course
logistics or they were too simple (e.g., how much did you
learn?). This lack of depth is understandable, given the focus
was the description of their pedagogical approaches. In future,
HCI educators can consider incorporating more comprehensive
learning assessment methods as seen in El-Glaly et al. (2020) and
Zhao et al. (2020).

Lastly, we highlight inadequate reporting practices; a few
articles that did not report important study details, including
student levels and the type and process of qualitative analysis
employed, and a sample size. For instance, 27% of articles that
provided learning assessment did not report on their sample
size. Comprehensive reporting helps other researchers to map the
relationships between study characteristics. Future work should
report as many details of their UX pedagogy as possible.

Need to Understand the Effect of Different EL Types
The next step is to compare the long-term effects of different
EL types and this comparison can determine which EL type
is superior over another type. In this review, none of the
articles experimentally compared different EL types. A few
articles who provided rigorous student assessment were limited
to comparing students in a control condition against students
exposed to their UX pedagogy (e.g., El-Glaly et al, 2020).
Zhao et al. (2020) compared the effect of variations of applied
research projects and they found only the students who did not
interact with end-users retained HCI knowledge after 2 years
a course had finished. With the current review serving as a
guideline, HCI educators can conduct longitudinal experiments
and determine how different EL types compared to one another
in UX knowledge attainment long-term.

Another relevant area of investigation is understanding
the effect of combined EL types (vs. one EL type). In this
review, 6 articles described how they offered a combination
of different EL types. Scott et al. (2019) showed students
who completed more than one EL type rated their writing
skills higher and reported better quality of relationship with
faculty than students who completed one EL type. Students
who undergo combined EL types can continuously reinforce
their UX knowledge over a long period of time. This area of
investigation can assist HCI educators to strategically design their
curriculum. Taking one EL type may not be sufficient to develop
full UX competencies.

Practical Implications for HCI Educators
With 12 EL types identified in the review, we offer practical
recommendations for HCI educators. HCI educators
need to consider their own resources and constraints in
implementing these immersive EL types. In all articles
that have incorporated an industry/community research
project, they have already established a partnership with local
companies and organizations. In some cases, faculty have
received an external funding to support an independent
training program. For instance, Girouard and Kang
(2021) mentioned that CLUE had initially established 33
industry and government partnerships to support students’
UX internships.

One recommendation for starting partnerships is reaching
out to UX professional associations and connect with willing
partners. Getto and Beecher (2016) have recommended UX
associations, such as Interaction Design Association (IxDA),
the User Experience Professionals Association (UXPA), and the
Information Architecture Institute.
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When involving external partners is not feasible, having
students to work on an applied research project can be an ideal
approach. Some articles mentioned that it was students who
reached out to target users and this student initiation can reduce
the pressure off from the instructors. We also saw the use of
YouTube videos to expose students to target users (Maher et al.,
2015).

Study Limitations

There are two limitations. First, our review is limited to
finding articles from three databases, mainly IEEE, ACM, and
Scorpus. While these three are top databases in the fields
of HCI and social science, there is a possibility of missed
articles that discuss UX pedagogical approaches. In attempt
to expand our pool of articles beyond these three databases,
we conducted additional manual search via Google Scholar
and backward reference checking. Moreover, our review is
limited to articles published in English, which makes one
wonder about other UX pedagogical approaches written in
non-English languages.

Relatedly, threat to limited coverage is also raised by a
possibility that HCI educators and researchers may not publish
their work about their UX pedagogical approaches. That is,
there could be more courses being taught than published papers
about the course. Published work on any topics related to
experiential learning is rarely seen at leading HCI conferences
(e.g., CHI) (Lee et al, 2019; Lima et al, 2021). Many HCI
scholars may not see publishing about teaching practices as
a “hot” HCI area. If so, it would be important to consider
how universities and the HCI community at large can change
such perception.

Second, we want to acknowledge that some articles described
a lecture component in their pedagogical approaches. A
lecture can be highly experiential. But it was impossible to
discern from reading the article whether the lecture component
was experiential.
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