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ABSTRACT

Users are fundamental to HCI. However, little is known
about how HCI education introduces students to working
with users, particularly those different from themselves. To
better understand design students’ engagement, reactions,
and reflections with users, we investigate a case study of a
graduate-level 10-week prototyping studio course that
partnered with a children’s co-design team. HCI students
participated in two co-design sessions with children to design
a STEM learning experience for youth. We conducted
participant observations, interviews with 14 students, and
analyzed final artifacts. Our findings demonstrate the
communication challenges and strategies students
experienced, how students observed issues of power
dynamics, and students’ perceived value in engaging with
users. We contribute empirical evidence of how HCI
students directly interact with target users, principles for
reflective HCI pedagogy, and highlight the need for more
intentional investigation into HCI educational practice.
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INTRODUCTION

Involving users throughout the design process is a key tenet
of HCI research and practice [78, 105]—even the terms
“user-experience” (UX) and “user-centered design” reflect
this focus. Consequently, HCI pedagogy emphasizes the
need for students to be exposed to and directly work with
users in authentic design settings [23, 24, 58, 78].
Surprisingly, little research has been conducted on how HCI
students interact with users, particularly those different from
themselves. While rich literature exists on user-centered
design and evaluation methods such as participatory design
(PD) [9, 42, 62, 63, 65, 68, 72, 98], design probes [53, 55],
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and online technologies [4, 56], prior work has not explored
how to operationalize these findings into educational
practice within the constraints of an academic HCI course.

Recently, HCI educators have begun to reflect more on
pedagogy and practice [105]. One way for students to
practice their design skills is through studio-based learning
approaches [29, 45, 58, 83, 93, 101]. Existing HCI courses
often ask students to find and work with users to ideate, test,
and iterate on their design projects [77]. From our own
experiences as HCI educators and prior work [52], we know
that students often select users with convenience sampling
[73] (e.g., their roommates, peers, neighbors, and friends
from social media). This is a challenge for HCI education
because students need to learn how to work with a wide range
of users [24]. But how do (and should) HCI educators
prepare students for this task? And what challenges do HCI
students encounter in their design process?

To better understand how HCI students engaged with,
reacted to, and reflected on working with users in their design
process, we integrated a children’s co-design team with a
master’s student (MS) HCI prototyping studio course. We
refer to “co-design” as the involvement of end-users as part
of the PD process [33, 34]. In the 10-week course, graduate
students worked in teams to iteratively design and build a
low-cost physical computing “STEM learning” experience
and an accompanying lesson plan for 3r-6t graders. Each
design team participated in two co-design sessions with
children using Cooperative Inquiry, a PD method focused on
children as design partners with adults [33]. Our core
contribution is not to study how to incorporate co-design
methods into the classroom but rather to document and offer
guidelines about how to incorporate users from different
backgrounds into our HCI teaching practices.

In our research, we were specifically interested in two key
questions: RQ1. How do HCI students engage with users
unlike themselves during their design process? and RQ2.
What value do HCI students perceive in working with users
different from themselves in their design and reflection
process? To address these questions, we drew upon three
sources of data: video recordings from eight 90-minute co-
design sessions, semi-structured interviews with a subset of
HCI students after the course ended (n = 14), and artifacts
from final project documentation. For the interviews, we
asked questions about how students prepared for and
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experienced the co-design sessions, challenges and concerns,
and advice for future HCI students. We also showed video
clips of their co-design sessions and asked students to talk
about and to reflect on their interactions with the children.
Following the interviews, we collected and analyzed final
project artifacts from seven participating students. We
triangulated across our data to analyze the co-design
sessions, collect personal accounts from the students, and to
better understand how design decisions were influenced by
the co-design sessions.

Our findings reveal how design students communicated with
their users and challenges therein, the complex role of power
dynamics between designer, user, HCI student, and other
course stakeholders (e.g., the educator), and how the students
perceived value in working with users through reflection.
Our work shows the need for more intentional focus and
investigation on HCI pedagogy, such as how HCI students
build rapport with their users or how they navigate complex
power dynamics when engaging with users and facilitators.
Overall, we make three contributions to the HCI community:

1. Empirically, we uncover the nuances and complexities
of HCI students engaging users unlike themselves in
their design process, thereby uncovering the design
complexity [96] between designers and users.

2. Theoretically, we extend Sengers et al.’s [84] notion of
reflective practices in HCI pedagogy and education.

3. We provide recommendations for reflective practices
on student engagement with users in HCI education.

RELATED WORK

“This is the core of interaction design: Put the user first, keep

the user in the center, and remember the user at the end.”
-Alan Dix et al., Human-Computer Interaction, 2003 [31]

Users in HCI Practice

As eloquently captured by Alan Dix, users are fundamental
to HCI—Dboth in research and in practice. Below, we provide
an overview of how industry and academia involve users in
design demonstrating: (a) how HCI distinguishes between
methods for involving users, (b) how design models espouse
multiple touchpoints with users, and (c) a spectrum of
methods and considerations for involving users.

HCI practice often distinguishes user-oriented methods by
considering design stage [12, 31, 46, 60, 64, 78]. At each
stage, a spectrum of methods exists, leaving a multitude of
choices for HCI students to think about, assess, and draw
upon in their design processes. For example, the Nielsen
Norman Group illustration shows 20 popular research
methods for user experience ranging from behavioral to
attitudinal (x-axis), and qualitative (direct) to quantitative
(indirect) (y-axis) [104]. Other methods might be modified
for engagement with a specific population, such as older
adults [62, 65]. HCI textbooks also distinguish methods
depending on user context [78]. Controlled settings, such as
laboratories, allow for precise experimentation with users,
but limit the naturalness of the interaction. In contrast, field

studies allow for observation of users in the real world but
require additional resources and time [78].

Similarly, there exists a wide range of well-established HCI
design models to describe the process of design [6, 25, 35,
91]. These models (e.g., STAR [48], d.school [75], IDEO
[54], interaction design [78]) often focus on multiple
touchpoints with users in particular stages of design (early,
middle, later stages) [31]. Notably, in many of the well-
established design models we reviewed [31, 35, 78], it is not
explicitly clear where engagement with users fits in. HCI
educators may adapt these models and highlight user
engagement for their classroom context, but this is not well
documented in the literature.

In the formative stage process [31], designers are encouraged
to understand users’ needs, goals, and context. Methods such
as formative interviews, surveys, and focus groups might be
used. In the middle stages of design, with the focus on
developing early prototypes, methods such as Wizard-of-Oz,
mock-up critiques, and design probes are helpful to evaluate
a range of ideas. In the summative design stage [31], where
designers are evaluating functional prototypes [91], there are
many different methods for user evaluation: empirical or
experimental, observational methods such as think-alouds [5,
71], query techniques [31], user-feedback interviews [106],
questionnaires [59], and physiological monitoring methods
(e.g., eye-tracking) [41, 76]. Methods such as participatory
design [16, 33, 82, 95] support engagement with users
throughout design stages [19, 22, 69, 78].

While user involvement is seen as critical throughout the
design process, there are many contributing factors including
time, access to users, and resources if designers want to work
with users in-person [44]. With limited constraints, HCI
practice also utilizes useful techniques for iterating on
designs without involving users directly, such as heuristic
and model-based evaluations [87, 88]. However, they are not
a replacement for usability testing with the people for whom
the system is intended, the users [31].

Despite the long history and extensive literature on involving
users in HCI practice, there has been surprisingly little
scholarship on how to integrate users in HCI education and
pedagogy. Based on this review, open inquiries remain about
how HCI educators expose students to these techniques and
opportunities. While we have models [13, 35], frameworks
[80], and methods [1, 103, 111] for working with users, there
is considerably less knowledge about how HCI students
actually engage with users and how to consider this
interaction as part of HCI education and pedagogy.

Bringing Users to HCI Education and Pedagogy

Within HCI education and pedagogy, involving users into
students’ design projects is common across design contexts
[81], however there is a lack of depth in understanding the
interactions between designers and users.

In Agogino et al.’s [2] research, students worked in-person
with target users and industry sponsors during an interactive



concept generation workshop. Students reflected on the
value of working with users. However, the authors provide
little detail on how students worked with the users, how the
students prepared for their workshop, and how they
perceived their interactions with users in the moment or after.

Silveira et al. [90] documented a course project in which
students interviewed a group of five children to develop a
health game. HCI educators stressed the importance of
children being involved in the design process so that the
students could understand the children’s point of view for
this project. However, the study offered few details about
how the students worked with the children. In their
discussion section, the authors note, “contact with people
outside the class, whether being project stakeholders and/or
potential end users is always a challenge”.

These challenges have led educators to innovate on how they
can work with target users within educational contexts. Hui
etal. [52] explored the use of a crowd-based platform to help
design students engage with users online instead of in-
person. They created activity-based interventions to help
students collect and analyze data from online crowds. These
activities informed their design decisions and helped
overcome challenges of connecting students with users in-
person [52]. One benefit of this approach was that students
were able to collect large sampling of user sentiments in a
short amount of time [52] However, HCI researchers
highlight that these online activities for user-research
methods are supplemental to current design methods, not
replacements [4, 52].

Despite strong proponents of providing students with an
authentic experience of working with users, design educators
identify challenges which limit student interactions with
people outside of the classroom [52]. Students may face
anxiety when contacting people that they do not have a prior
relationship with [52]. Establishing connections between
students and potential users also takes time and energy for
both the educator and the student [52]. From the user
perspective, it is important to consider the potential burden it
places on users to be engaged throughout the design process
[4, 10, 52]. Finally, student designers may lack etiquette [52],
which could influence future partnerships between students,
course instructors, and users.

To understand the challenges and benefits HCI students
experience working with users, our study documents close
engagements of users and designers in a classroom context
through PD methods. Literature that closely examines these
engagements between designer and users unlike themselves
in class-base settings is sparse. Through our exploration, we
provide new knowledge and implications for how to engage
HCI students in working and learning with child users, who
are different developmentally than adult designers.

METHODS
For this investigation, we adhered to the standards and
practices of a case study methodology [66]. The bounds of

this case are between January to March 2019 for a 10-week
graduate-level design studio course, which used Cooperative
Inquiry with an intergenerational design team of adults and
children (ages 7-11) to co-design STEM learning
experiences with Arduino. We consider this investigation as
a revelatory case [109], which Yin describes as examining
an understudied phenomenon previously inaccessible to
social science inquiry. By closely analyzing how HCI
graduate students—ranging from no experience to some youth
experience—work together with children, we shed light on the
challenges and strategies HCI students face when engaging
users that are unlike themselves.

MS HCI Course Context

The context of this work is a one-year, cohort-based, HCI
and design master’s program at a large research university.
In this program, students take a range of HCI and Interaction
Design courses including user research, data visualization,
physical prototyping, and interactive system design. During
the 10-week course, 34 HCI students worked in teams of
three or four with an external corporate client to ideate,
design, and implement a low-cost STEM learning prototype
with Arduino for middle school children. The learning
activities were aimed at addressing one or more Next
Generation Science Standards [70]. The high-level course
learning goals were: (1) to engage in the full human-centered
design process—from ideation to lo-fidelity prototyping to
building and evaluating an interactive prototype; (2) to
develop, learn, and use a range of prototyping techniques;
and (3) to develop and learn techniques to solicit, analyze,
and incorporate feedback from a range of stakeholders.

Teams were provided with examples, such as a seismograph
built from coiled wire and a microcontroller to measure
induced current from seismic movement [100] and an
anemometer made from paper cups, a straw, magnets, a reed
switch, and a microcontroller to measure windspeed [3]. To
help scaffold and structure their design process, teams were
given assignments that followed a standard user-centered,
iterative design process beginning with ideation and low-
fidelity sketching, then storyboarding, video prototypes, and
Wizard-Of-Oz prototypes, followed by three ‘check-in’
milestones related to their final functional prototypes.

Each team conducted two co-design sessions with children,
solicited feedback from in-service teachers, and received
design critiques from peers, teaching staff, and the corporate
client. Final deliverables included an interactive hardware
prototype, a video, and a lesson plan, which were showcased
at an event hosted by the client. HCI student teams engaged
in two co-design sessions with children: one in early stages
(Weeks 3 and 4, Sessions 1 - 4) and one in later stages
(Weeks 7 and 8, Sessions 5 - 8). HCI students prepared for
the sessions by attending a lecture on PD methods by the lead
facilitator of the intergenerational design team that included
videos of prior co-design sessions, research context of the co-
design team, and an overview of design partnerships [110].



Name  Gender Sessions Project Background, design experience Prior experience with children

Sophie Woman 3&8 Green house Informatics, Educational tools Indirect, Worked with teachers on curriculum
Biya Woman 3&8 Green house Engineering, Autonomous vehicles Limited, Capstone project with children

Toby Man 2&8 Electro Crane  Data analytics, Freelance design Limited, Volunteered in high school (HS)
Dale Woman 4&7 Pinball CS, Product design (7+ years) Indirect, Worked with mothers

Trista Woman 4&6 Echolocation  Graphic design, Visual design Limited, Volunteered in church

Tim Man 3&8 Car ramp Software development, Project manager Limited, VVolunteered in HS

Nina Woman 3&7 Robo-bat Art history, Art and museum education Experienced, Worked as camp counselor

Jake Man 1&6 Trebuchet Chemical engineering, Product designer Limited, Volunteered at science center

Sadie Woman 1&7 Soccer Industrial design, Graphic design Experienced, Two projects with children

Tess Woman 4&5 Magnetism Education, Educator (10+ years) Experienced, Worked with children across ages
Josh Man 3&7 Robo-bat Finance, User researcher (3+ years) Zero to none

Stephan  Man 1&6 Trebuchet Architecture, Freelance visual design Limited, Project with children in college
Abigail Woman 3&8 Car ramp Psychology, Worked at IRB and lab Experienced, Worked informally with children
Yue Woman 4&7 Pinball CS, Interface design Limited, Taught a music class while in HS

Table 1. Characteristics of master’s student participants. All names are pseudonyms.

Participatory Design Sessions with Children

For the co-design sessions, the HCI students utilized a
specific PD methodology called Cooperative Inquiry [34,
110], which emphasizes close design partnerships between
children and adults. Cooperative Inquiry was appropriate for
our context because the method bridges power dynamics
between designers and users through partnerships. Given the
task of designing a STEM learning tool for middle school
children, Cooperative Inquiry facilitated close interactions
for adult designers to work with children, rather than merely
having children test a system or provide quick feedback [34,
72, 110]. In this way, the co-design sessions allowed for HCI
students to engage with users that were different than
themselves during their design process.

All co-design sessions included designers and users; three to
four MS student teams, five to seven children (ages 7-11)
from an intergenerational co-design team, called KidsTeam
UW, undergraduate volunteers and a lead facilitator. All of
the children had one to four years of prior experience with
KidsTeam UW and had established rapport with the co-
design team members (children, lead facilitator, volunteers);
however, the MS students and KidsTeam UW members did
not know each other prior to the course. As part of a larger
research study, parental and child assent was obtained and
approved by our university’s Institutional Review Board for
ethics. We also obtained consent from the HCI students
themselves to be video recorded during the co-design
sessions and audio recorded during interviews.

Each KidsTeam UW co-design session started with 15-
minutes of snack-time for the HCI students and volunteers to
build relationships with the children. After snack-time, HCI
students, children, and volunteers came together for 15-
minutes of circle-time where they shared their name, age,
and the question of the day to help everyone get ready for the
design activity. During design-time (45-minutes), each HCI
student design team had a station set-up and the children
rotated in pairs to each station for 10-mins each. To close,
during discussion-time (15-minutes) the facilitator led a
discussion with all four teams and the children to share likes-
dislikes [102] for each prototype presented. Sessions were
distributed over two weeks and scheduled based on design
team preferences and children’s availability; therefore, the

teams had different prototype maturities at each set of
sessions. For each session, the HCI student design teams had
autonomy in planning their design time with children, but the
course instructors gave them high-level structure and
potential questions to explore.

Video Data and Clips Selection

We collected and analyzed video data from all eight co-
design sessions. Two researchers watched and time-stamped
video data from the co-design session to identify notable
moments of interaction between HCI students and children.
For the 14 HCI students who agreed to be interviewed, we
selected 3-5 different two-minute video clips to help them
notice [86] what was happening in their interactions. Our
selection criteria for the clips focused on showing a moment
when: (1) the student was notably engaged with a child (e.g.
child appeared to be distracted, student appeared to be
frustrated, a challenging moment, or student and child
seemed to be communicating well) and (2) two or more
researchers decided there were multiple interpretations to the
interaction. Prior to the interview, two researchers reviewed
the list of potential video clips, discussed which clip might
generate more discussion from the HCI student, and selected
one clip per HCI student.

Interviews and Artifacts

After the course ended, we recruited 14 out of 34 enrolled
students to participate in a semi-structured interview via two
email requests. At least one student from each team agreed
to participate (Table 1). Participants received a $25 gift card
for their time. Interviews were in two parts: in part one, we
asked questions about participating in the co-design sessions,
challenges and concerns, and advice for future HCI students.
In part two, we conducted a video probe to prompt discussion
on their interactions with the children [86]. Our interviews
were audio-recorded and lasted between 45-60 mins. The
first author was present at all 14 interviews, often with a
second researcher, and wrote reflective memos after each
interview. We audio recorded and professionally transcribed
the interviews. After the interviews, we followed up with a
request for artifacts from the participating students. We
collected and analyzed documentation for six (of ten) final
projects (Figure 1) to see how the students incorporated
feedback from the co-design sessions they attended.



Figure 1. Final prototypes (L-R, Top: Electro Crane, Car
Ramp, Trebuchet, Bottom: Echolocation, Pinball, Robo-bat)

Data Analysis

To analyze our qualitative data (video, interview, artifacts),
researchers began with an inductive process through open
coding with constant comparative analysis [67]. Five
researchers open-coded the data from the first five interviews
independently for 9 codes such as power, discipline, and
communication. We compared themes to further develop 34
sub codes for analysis informed by HCI education literature,
our video annotations, and memos from the interviews. Once
an initial codebook was developed, two researchers
independently coded the data and used peer debriefing as a
validation check for each transcript [28]. Next, we grouped
and iterated on the codes according to consistent themes
which then led to additional codes such as expectations, prior
experiences, and perceived values from the experience. We
further iterated on our codebook (provided in our
supplementary materials) by triangulating [27] across the
three sources of data we collected. We used axial coding to
make connections across codes for our results as a team and
performed a constant sorting and comparative analysis until
theoretical saturation was reached and no new themes
emerged. The authors of this paper then iteratively discussed
themes across the three sources of data and abstracted three
higher-level themes and common patterns. We engaged in
peer scrutiny across authors who were familiar with the co-
design sessions, interviews, users, HCI students, and class,
to ensure the trustworthiness of our interpretations [85].

Positionality Statement

Qualitative research is personal—the positionality of the
researcher plays a role in the research process, in the field,
analysis, and text [26]. As a research team, different
components of this study were influenced by our subjectivity
and thus require reflexivity [38]. Some are educators that
have spent years iterating on our pedagogy. Others have
spent years working with KidsTeam UW. Finally, we are
committed to the development of future HCI scholarship that
centers those at the margins at the core of our research. These
lenses informed our analytical approach.

FINDINGS

We report on three primary themes: how design students
communicated with their users and challenges therein, the
complex role of power dynamics not just between designer

and user but also design student and educator, and how the
HCI students perceived value in working with users. Below,
we use the terms ‘HCI student” and ‘designer’
interchangeably as well as ‘child’ and ‘user.’

Communicating with Users

Building Rapport with Users to Elicit Feedback

Building rapport between designers and users [61] is a
critical component of participatory design [19, 34, 37]. The
Cooperative Inquiry [33] method, in particular, allocates the
first 15 minutes of a design session for establishing rapport:
an informal “snack time” for designers and users to eat and
talk together and a “circle time” share, which serves both as
a formal introduction and ice breaker. Despite this structure,
we observed that a majority of HCI students did not focus on
rapport building, especially in their first set of sessions. For
example, during “snack time,” the HCI students self-
segregated and communicated amongst themselves, rather
than talking with the children (Figure 2). In “circle time,”
some HCI students felt uncomfortable revealing information
about themselves to the group, which was intended to
strengthen connections. For example, Dale said, “I didn'’t
like talking about my age because I'm 37. I'm there with 19-
year-olds, but it was cool. Everyone talked about their age.”

Figure 2. Children and students during snack time (Session 3).

Some students reported feeling more confident in their
second sessions, drawing on their experiences from the first
session. For example, when testing a prototyping of a game,
one child chose to be team members with a designer instead
of with another child based on their previous interactions.
However, for some designers, the disconnect remained in
both the first and second set of sessions. Nina recognized the
time limitations of only having two opportunities to build
rapport with the children, “Like we had two individual
sessions. It’s really hard to build rapport with them.”

Despite time constraints—which typically exist in HCI
practice as well—some students successfully implemented
strategies to connect with users and gather rich insights,
including adopting welcoming body language and
expressions (e.g., smiles), adapting their language to be more
child-like, using friendly gestures, and dynamically changing
co-design activities to pique curiosity. For example, during
co-design Session 8, after a child successfully put together a
complex Arduino breadboard, an HCI student high-fived the
child as a compliment. To facilitate ease, designers acted
silly, such as asking children to pretend to be scientists.
During Session 1, an HCI student cleverly prompted a user’s
curiosity by saying, “what if | told you this thing goes
somewhere else as well?”’, which transformed the co-design



experience into a game. Reflecting on these strategies, Toby
said: “I think that it has to be dynamic in a way where
sometimes you have to act like a kid. Sometimes you have to
act like an adult to make sure that you get what you want out
of the session.” Finally, successful teams demonstrated
empathy when children struggled with their prototypes. For
example, in Session 3, one of the designers (Josh) also shared
their frustration with non-working prototypes. In this case,
the child expressed motivation to keep going.

Session Management Challenges and Strategies

Managing user study sessions is a multi-step process that
begins before the session itself, including study protocol
preparation and deciding on data collection metrics [21].
While the HCI literature describes and modularizes the tasks
involved in planning and running user study sessions, they
do not often focus on the ‘live dynamics’ of a session and
how to manage unexpected events [31, 60, 78, 103]. We
found that HCI students struggled to dynamically change
their study protocol in response to children’s
reactions/behaviors, were not comfortable with their
leadership role, were unaware of strategies to bring sessions
back on track, and struggled to transition between user tasks.
Josh described, “We were a lot firmer when it came to the
agenda. You have to do the activity, the sketching, the digital
interface. Some children didn’t comply. They just ran away.
The others were fine, but the reaction was mixed.”

When children started using prototypes, they often did so in
unexpected ways. For example, children attempted to eat the
chia seeds initially brought for an experiment (Session 3) and
repeatedly threw large objects using an early-stage trebuchet
prototype (Figure 3, co-design Session 1). HCI students had
difficulty responding and adapting to this unexpected
behavior, which  sometimes led to frustration,

demoralization, and a feeling of lack of control. Stephan, a
member of the Trebuchet team, said: “As designers it really
challenged our concept of affordances... they would make
use of anything that they would see in the way they wanted
to... they used the trebuchet to throw projectiles at the
windmill... that was not what we were expecting.”

Figure 3. Children exploring uses of the trebuchet (Session 1).

In response to children’s unexpected interactions, HCI
students wanted to control and direct the children’s behavior.
Yue explained, “Especially like that little girl, she just could
not stop playing with the pinball machine. Even after the
volunteers said to discuss... this girl was still playing with
the pinball machine. We couldn’t stop her.” When lack of
control occurred, some of the designers would react by
repeating instructions and/or eventually giving up. While

disruptive to the designers’ plans, these children were
providing valuable feedback (whether recognized or not). In
Yue’s case, the child was absorbed by playing with their
pinball  prototype—demonstrating  engagement  and

providing ample opportunity for observational analysis
(Figure 4). Often, however, the HCI students were focused
on how they personally believed children should interact
based on their protocol.

Figure 4. Children playing with pinball machine (Session 4).

When children provided complex forms of feedback,
designers had difficulty processing and reacting in-the-
moment. Toby expressed this challenge, “you have to try to
learn how to read between the lines and try to understand...
they say this thing, but what does it mean? What is behind
that?” Similarly, Abigail commented, “So, like once we got
that far, and again because we didn’t have a structured plan
of what our questions would be, we were like, what does that
mean? How do we make sense of this information? So, we
just kind of resigned to like, we re not making sense of this
information. Were just getting general things out of this...”
In both cases, users gave designers unexpected and abstract
feedback that they struggled to process.

We also observed a number of successful session
management strategies, including one-on-one interactions,
being clear and explicit with directions, and moving between
methods quickly (e.g., sketching, questioning, testing,
ideating). During Session 3, for example, an HCI student
team moved between asking questions, using design probes,
and prompting sketching methods as they tried to understand
their user’s knowledge of a science concept. Designers
quickly adapted their interactions with the children, instead
of staying on a strict agenda. The designers observed the time
limitations and attention spans of the children and changed
their methods appropriately.

However, complex dynamics between designers and users
also took the form of managing different user personalities.
Designers were not sure how to pay attention to quieter users.
Dale explained, children would not always verbally respond
to design questions: “I think he felt a bit overwhelmed by our
questions...We would ask him questions, and he would be
like, ‘I don’t know’ for everything.” The designers also did
not know how to divert attention from dominant user
personalities. For example, Stephan said “So, what happened
was a handful of them, like I think two or three of them were
sort of the dominant kids, and the rest of them we’'d have to
like talk to them and like get to know them. We then had their
participation. That was tricky to do, but we went through it.”
Designers responded to dominant personalities either



through one-on-one attention, patiently asking the other
users what they thought, or attempting to ignore the
dominant personality. Some designers implemented changes
to their prototype that took into account how dominant
personalities might use it. Overall, Nina noted how this user
engagement between quiet and dominant personalities
informed how they designed their game to, “make space for
children who have different personalities.”

Complex Role of Power Dynamics

Navigating power dynamics between designers and users is
a well-known problem in HCI with issues related to social
desirability bias, soliciting honest feedback, and overly eager
acquiescence [97]. These dynamics are further exacerbated
with child users because they are a vulnerable population at
risk to the influence and power of designers [18]. Although
PD methods have attempted to disrupt this power imbalance
by actively engaging users in the design process [15, 34], we
highlight two situations where HCI students held more
power (with users) and when power came into conflict (with
other adults). Surprisingly, despite identifying and
recognizing power dynamic issues, HCI students did not feel
equipped to address them. Disrupting acts of power takes
intentional reflection, awareness, and confrontation
strategies [7, 30, 51].

Power Dynamics Between Designers and Users

Designers drew on their own lives and prior experiences
when preparing for the co-design sessions with children. For
example, Abigail said, “I come from a traditional southern
(U.S.) background... this notion of quick reactions or raising
your voice, things like that, that feels very intuitive to me, and
I actively try to fight that...That’s how I was raised, so it’s
like I feel like my interactions sometimes are tainted by that.”
Similarly, Biya said, “In China we have this really strict
culture where you need to respect the elders, the teachers,
especially when you're at a young age. The teacher has
higher authority, and I know that’s so different from the
western world. 1 find that to be fascinating.” Abigail and
Biya’s statements illustrate how designers recognized the
ways in which their prior experiences influenced how they
engaged with users in the design process, and how they
wrestled with this tension. Many designers we interviewed
stated, in one form or another, that they had expectations of
the children based on their own lived experience.

Similarly, designers’ interactions with the children
demonstrate some of the complex power dynamics when
engaging with multiple users. Designers identified not
knowing how to pay attention to multiple users at once
(despite the fact that there were more researchers than users).
In co-design Session 3, Biya and Sophie (the greenhouse
effect team), gave one child a bag of seeds with Alka-Seltzer
and another child with a bag of seeds that did not have a
catalyst for growth (Figure 5). The user with the latter bag
asked “Okay, what do I do?” to which the designers
responded, “Yours is the one with carbon dioxide, you have
to wait until it grows.” The user disappointedly waved his

bag around and said, ““oh no!” In this case, power over users
occurs as the group made a decision that appeared to be not
equal to a child user. Biya’s team expected children to be
able to wait patiently (a perfectly reasonable request), but
they did not recognize that by giving one child the bag with
the more curious seeds, the session created a less than
exciting experience for the other child holding a bag of seeds.

Figure 5. Children comparing bags of seeds (Session 3).

Finally, the HCI students talked about the ways in which
children’s input was positioned relative to other adult
stakeholder influences. Toby highlighted, “Sometimes I
think that even though the kids are really excited about
something, but then | have to think about the feasibility of it
too. Like they re interested but is it educational for them?”
With Toby and other designers, we observed that despite the
setup of the co-design sessions as a part of the course, other
stakeholder input from teachers and the client played a larger
role in informing their final designs. Overall, across these
examples, designers recognized the ways in which power
dynamics between them and other adults (e.g., volunteers,
clients) influenced their design process and specifically how
it de-centered the needs of the users in the final design.

Power Dynamics Between HCI Students and Other Adults

In interviews, HCI students described the challenge of
managing expectations when working with users, the
influence of their peers and faculty input, and user input
across other adult stakeholders (i.e., industry partners). The
design partnership between the graduate HCI program and
team allowed for interaction between designers and children.
But, because children are a vulnerable population, volunteer
facilitators were present to manage and guide ethical and safe
engagements between the children and the HCI students.

However, because of this facilitation, HCI students
expressed their perceptions of who was in charge of the co-
sessions and how they felt they were not in a place to
question the structure of the activities. For example, Sophie
said, “Speaking of power dynamics, you know, we had a
professor [lead facilitator of KidsTeam UW] come in and
give us a talk about this being his research project, so I'm
going to defer to what he wants me to do.”” Sophie described
the feeling of lack of power that many designers experienced
where they did not have agency over how they engaged with
users, which in turn influenced the amount and quality of
user input they received. She told us that if given the chance
she would run things differently by eliminating the drawing
markers from the beginning and enforcing her role as the
designer. She said, “I felt like I'm the adult in the situation.
Like it should be a regular experiment... ” referring to how



she would want to run the structure of KidsTeam UW. At the
same time, designers often acknowledged the need for
ethical and transparent oversight into working with children
but wished for more agency in the activities of the sessions.

Other HCI students described how they relinquished power
over their engagement with the users to teammates who had
more experience working with children. During co-design
Session 4, we observed how Yue let her teammates take over
leading the debrief conversation with users. She expressed in
the interview she did not feel as comfortable with the
children. This meant Yue may not have gotten the full
experience of engaging users in the design process.

Perceived Values through Reflection

HCI students working with children in user-centered design
is an opportunity to deeply understand the values and
tensions in HCI education, particularly as designers differ
greatly in cognitive and social development from children.
In our interviews, we gave HCI students an opportunity to
reflect on their work with children. Reflective practices [17,
49, 83, 84] allow for deeper meaning making in engagements
we may take for granted in HCI education. In this section,
we highlight the reflective practices of these designers’
engagements with users beyond technical skills and
assessment. In each of these examples, student reflections
show an introspective view of themselves as designers
beyond grades, achievements, and skill set development.

Navigating Complexity with Users Through Adaptation
Designers reflected on the complex nature of working with
users. Typically, HCI textbooks offer advice on working
with users, such as the need to adapt to contexts [60] and
positive case study examples of successful implementation
of user interactions [78]. However, when going through real-
life interactions with users, the designers went more in-depth
with their advice than found in the literature. Abigail said that
interactions with challenging users showed her, as opposed
to told her, “KidsTeam UW informed my education because
it showed me the value of being flexible... | need to work on
my feet and be adaptable...develop more flexible study
guides or like learning how to extrapolate data I didn’t
intend to receive. Those are all valuable things. They 're just
not traditional academic definitions of education. It was
more experiential...” In this quote, Abigail questioned
traditional assumptions of classroom learning, compared to
real engagements with users. Abigail’s flexibility is shown
in designers’ recognition of the need to accommodate
multiple user needs for feedback during sessions.

Other designers provided actionable reflections and
strategies to respond to the complex user interactions. Trista
advised, “(To) bring something that’s more interactive so
you can get the kids’ attention and also you get to play with
them more instead of just passively watching or listening to
things.” Additionally, Nina stated, “I think I had not realized
it as much until we talked about it, but I think that like moving
away from questions to more like freeform design” such as
drawing with the children. Sadie realized that even if you

bring in arts and crafts for feedback, children have different
abilities when it comes to using those materials. Overall, HCI
students recognized the challenge and proposed solutions
that came from interacting with users unlike themselves.

Awareness of Further Opportunities for Growth

Another important value we highlight is HCI students’
reflections of growth opportunities for professional
development and user engagement. We argue that these are
positive instances of their learning, as HCI students reflected
on both doubt and development. For example, Trista noted,
“So, now looking back, I mean I still don’t know what’s the
best way to communicate with her (child). 1 would have
wished we could have done that better. To get her engaged...
It was really hard to balance because we have such little
time.” Sadie described her desire for additional information
about users, “So, I feel the standard and age group is
something we didn’t really know. We certainly can search
the information online, right.” Tim articulated his need to
continue further learning, “It’s like I don’t even know if I did
that the right way. If I could... just step back and watch an
expert do it for like an hour, then | would probably have a
better grasp of maybe what it should look like and maybe
work myself toward that image of what co-design is.” These
quotes highlight how co-design can, with reflection, help
professional development and growth.

Designers Remembering and Noticing

Finally, we note the importance of the difference between
how designers remember their engagement compared to
what happened. Human memory can be unreliable [99]. In
our case, we found that the HCI students often remembered
their co-design sessions with children differently than the
recorded videos would suggest. During reflection in the
interviews, HCI students were surprised, shocked, and
nervous when they watched their own interactions on video.
When watching his own interaction from Session 3, Tim
noted, “This is interesting because my perception of what
happened on this day is now completely different from what
I see. Yeah, this seems like it was very structured like we
were getting something out of it, but like what | remember
from this day was not...” This quote is important for
educators to recognize how designers might be overly critical
of their own previous actions and those of the user.

DISCUSSION

Previous literature in  HCI  education  makes
recommendations about working with users in many
different ways, including guidelines for involving users [12,
46, 60, 64], methods and techniques for engaging with users
[1, 103, 111], and models and stages for different processes
in user interactions [6, 31, 35, 48, 54, 75, 78, 91]. While user
engagement is at the core of HCI, literature on HCI education
and pedagogy for student practice focused on working with
users is sparse. The empirical contributions of our case study
uncover the nuances and complexities between HCI students
and users. By identifying the communication strategies and
challenges, power dynamics, and reflections, we show the
need for more intentional focus and investigation on the



aspects of HCI education that remain invisible. We see
opportunity for future HCI education research that provides
students with real-world experiences with users unlike
themselves and draws on reflective HCI as an important
pedagogical practice for these experiences.

Design Complexity Between Students and Users
Current literature on HCI education notes that students often
rely on convenience samples (e.g., friends, roommates,
neighbors, and similar status persons) for user feedback [52].
This is unsurprising, given the difficulties in finding,
supporting, and helping HCI students work with users that
differ from their own worlds.

We recognize that not all HCI educators will have a partner
like KidsTeam UW. We highlight the value of investing into
community partnerships for HCI courses to connect students
with a broad range of users. Existing HCI course examples
include Dr. Forlizzi who encourages students to partner with
multiple stakeholders in their Service Design course [40] and
Dr. Snyder (Jaime Snyder, personal communication, 2019)
who partners with a group that advocates for LGBTQ+
homeless youth in their design methods course.

At the same time, researchers advocate for HCI education
that faces these complexities head on. Stolterman [96] argues
for a “design complexity” approach—that is, that design
practice must be grounded in its true nature of messy reality.
Design practice must be based on deep understanding of the
nature of human action. In our findings, we observed this
design complexity between the designers and users.
Designers face an overwhelming number of decisions and
judgments they must make about specific people (who
themselves are incredibly complex with their needs, desires,
and situations) [96]. While HCI education might try to
reduce design complexity—through guidelines, methods,
and prescriptions for HCI students on how to work with
users—it is difficult to replace the benefits of experiential
learning. We observed this as HCI students wanted clear
guidelines on how to work with children and expressed a
desire to manage the children to act in certain ways they
thought appropriate.

Instead, Stolterman argues that complexity is not a necessary
evil, but if given the right circumstances and support, HCI
students who experience this complexity can create truly
positive experiences filled with challenges [96]. Further,
Stolterman describes design practice as the creation of a
desired reality manifested into an “ultimate particular”, for a
specific user, with specific functions, and done within a
limited time and resources [96]. We claim that HCI
education needs to consider how to support challenges HCI
students experience when it comes to frustrations and
interactions with users. Kou and Gray [57] highlight the need
for innovative pedagogical methods that support the
education of better designers towards knowledge acquisition
and competence development. They note that preparation for
students involves having designer interactions in a more
natural setting, particularly as students face a dynamically

changing profession. Our case study findings suggest that by
having HCI students work with children as users in a safe,
but complex space, they were able to go deep into reflections
on how to best strategize and work with users that were
different than themselves with respect to ethnic and social
identities. HCI educators can support HCI students through
this complexity by anticipating the challenges we uncovered
and developing pedagogical ways to prepare designers (e.g.,
via role-playing or reading case studies) before heading to
real-world settings.

Power and Ethics Between HCI Students and Users

We also need to acknowledge the issues of power dynamics
between the designers and the users of this study. Our
findings note that power dynamics are a core theme and
tension between designers, stakeholders, facilitators, and
users. There will always be tension between what a designer
envisions, what a user wants, and what a user can provide in
an ultimate particular [96]. In our investigation, HCI students
expressed some difficulties with having a facilitator mediate
between the designers and the children. In the context of co-
designing with children, adults are often involved to make
sure children are safe (e.g., teachers, parents). Similarly, in
the context of working with an elderly population or those
with chronic illness, their caretakers are responsible for
managing how the interactions take place between designers
and users [62, 63, 65]. HCI students need to learn how to
navigate the dynamics between what they want to do and the
limits of what a user can provide. We build on Dombrowski
et al.’s commitment to polyvocality in design by highlighting
the need for future work that closely investigates designer-
user interactions in HCI education [32].

Understanding power dynamics leads us to a discussion
about ethical considerations of designers and users in
pedagogical practice. In our specific situation, children are a
vulnerable population [18, 47]. We must critically think
about the effect this pedagogical experience has on the users.
For example, although all children and parents consented to
be a part of this work, we need to think about the burden
users might face in such design sessions (e.g., disagreements,
boredom, arguments). As designers face design complexity,
we acknowledge this tension of educating HCI students on
working with users with different identities, but we must also
consider difficulties among working with users in
pedagogical practice, such as those with accessibility needs
[8, 14], chronic health challenges [11], homeless participants
[107], senior citizens [65], and other marginalized
populations that could differ from designers. As we strive to
include a wide range of users in our design process and train
future HCI practitioners with a wide user base, we have to
ask ourselves how we might achieve these goals without
placing unacceptable burden on the users.

Reflective HCI as Important Pedagogical Practice

Finally, in this investigation, we found our interview
methods of HCI students watching their clips as an important
pedagogical tool that can be used more frequently in HCI. In



our findings, as designers took time to review their previous
study sessions and reflect on their engagements with users,
they were able to go more in-depth about the complex nature
of interactions with users. Reflection brings unconscious
aspects of activity and experiences to conscious awareness,
making them available for conscious choice [84]. Reflective
design is a practice that has been advocated in HCI [74, 84].
Sengers et al. [84] approach design through existing critical
approaches in computing and argue that “reflection itself
should be a core technology design outcome for HCL.” As
such, reflection as a form of stepping out, thinking about, and
connecting forward, [79] provides an opportunity for HCI
educators and students to spend time making sense of
designers’ experiences in project-based courses, particularly
when working with users unlike themselves.

Currently, HCI education literature focuses on providing
designers the tools, methods, guidelines, and framework for
working with users [31, 60, 78, 103], but not yet the reflexive
practices needed to critically assess engagement with users.
Such reflective practices are more common in teacher
education, where teachers must often consider the complex
nature of their engagement in the classroom [43, 49, 94]. We
support building into HCI education ways to consider the
importance of reflection as HCI students interact closely with
users. To this degree, we extend Sengers et al.’s notion
towards reflective practices in HCI pedagogy and education.
From our findings, we adapt principles of reflective design
pedagogy as designers engage with users [84]:

e HCI pedagogy can leverage reflection to uncover
complexities, tensions, and dilemmas of user
engagement in HCI education.

e HCI pedagogy can use reflection to re-understand
designers’ role in the process of working with users.

e HCI pedagogy can support educators and students to
reflect on their lives as they interact with users.

e HCI pedagogy can support skepticism and propose
recommendations as designers engage with users.

e Reflection is not a separate activity after designers
engage with users, it is folded into HCI curriculum.

o Dialogical engagement between users, designers, and
educators  through  technology can  support
remembering and enhancing reflection.

Implications for HCI Students and Educators

Our findings suggest two recommendations for HCI
education towards student engagement with users. First, we
suggest creating a repository of case studies to reflect on
difficult interactions between designers with users. Churchill
et al. [24] acknowledges the need for a repository of
educational materials in HCI but expresses the need for a
group of dedicated individuals to champion the creation of
this repository. We advocate for case studies of HCI student
engagement with users, which are often a very important
pedagogical tool [36] for medicine [50], education [89], law
[20], and other fields [108]. This work has started in HCI for
ethical practices with users [39, 92]. We recommend HCI

educators compile case studies to help designers challenge,
reflect, and think about multifaceted interactions with users.

Second, we recommend using Van Es and Sherin’s [86]
methods of reflection with video viewing. In their research,
they developed a “video club” where pre-service teachers
brought in monthly video clips of their pedagogical practice
to reflect on together with other teacher candidates.
Similarly, in our interviews, HCI students had the chance to
think and reflect together on engagement practices with
users. In future work, HCI students can self-record and self-
select their own video clips for reflection. We believe there
is potential in this video club strategy for HCI education, as
designers reflect on user engagements.

Limitations & Future Work

Several limitations exist in our investigation. Design students
engaged in co-design with a group of children from a
predominantly higher-income background. The children in
KidsTeam UW have been doing co-design with partners
across the university for many years. The context of this
investigation was in a highly selective master’s program at a
large research university. Overall, while our findings focus
on a specific group of master’s students and group of
children with which they engaged in the co-design process,
we believe learning how to work with users, particularly
those who have different experiences, within real-world
constraints is an important lesson for all designers.

CONCLUSION AND FUTURE WORK

HCI education programs across the world have grown
dramatically, moving from single fields (e.g., computer
science) toward multidisciplinary and transdisciplinary
spaces. While HCI education has paid much attention to
user-centric engagement, primarily in the form of methods
or strategies, there is great need for HCI students to engage
and develop knowledge of working with users (in the form
of soft skills and experiential knowledge) that comes about
in actual design practice in complex situations. Students not
understanding or appreciating the importance of these
skillsets early in their development can create situations
where they face conflict or become unreflective designers.
This investigation and its rich descriptions of HCI students’
engagement with users unlike themselves points to the need
for future work to investigate other designer-user situations
to help our community recognize the design complexities
that exist in such interactions. Overall, we believe there is
great potential in the creation of reflective pedagogical
practices to develop HCI students that enter the world, not
shying away from messy reality, but facing it head on with
the right skills and attitudes.

ACKNOWLEDGEMENTS

We thank the children, master’s students, faculty, volunteers,
and CHI reviewers for their contributions to this study. This
study was supported by a National Science Foundation
Graduate Research Fellowship Program (NSF GRFP).



REFERENCES

[1]

2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

7 great, tried and tested UX research techniques.
Retrieved September 1, 2019 from
https://www.interaction-
design.org/literature/article/7-great-tried-and-tested-
ux-research-techniques.

Agogino, A.M., Newman, C., Bauer, M. and Mankoff,
J. 2004. Perceptions of the design process: An
examination of gendered aspects of new product
development. International Journal of Engineering
Education. 20, 3 (2004), 452-460.

Analyzing windspeed with anemometers. Retrieved
September 9, 2019 from
https://www.microsoft.com/en-
us/education/education-workshop/anemometer.aspx.
Anthony, L., Kim, Y. and Findlater, L. 2013.
Analyzing user-generated YouTube videos to
understand touchscreen use by people with motor
impairments. (2013). In Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems,
1223-1232.

Baauw, E. and Markopoulous, P. 2004. A comparison
of think-aloud and post-task interview for usability
testing with children. (2004), In Proceedings of the
2004 Conference on Interaction Design and Children:
Building a Community, 115-116.

Bahrami, A. and Dagli, C.H. 1993. Models of design
processes. Concurrent engineering. H.R. Parsaei and
W.G. Sullivan, eds. Springer US. 113-126.

Bardzell, S. 2010. Feminist HCI: taking stock and
outlining an agenda for design. (2010), In Proceedings
of the SIGCHI Conference on Human Factors in
Computing Systems, 1301-1310.

Benedict, B.S. and Sass-Lehrer, M. 2007. Deaf and
hearing partnerships: Ethical and communication
considerations. American Annals of the Deaf. 152, 3
(2007), 275-282.

Bennett, C.L., Peil, B. and Rosner, D.K. 2019.
Biographical prototypes: Reimagining recognition and
disability in design. In Proceedings of the 2019 on
Designing Interactive Systems Conference - DIS 19
(San Diego, CA, USA, 2019), 35-47.

Bennett, C.L. and Rosner, D.K. 2019. The promise of
empathy: Design, disability, and knowing the “other.”
In Proceedings of the 2019 CHI Conference on
Human Factors in Computing Systems - CHI ’19
(Glasgow, Scotland Uk, 2019), 1-13.

Berry, A.B., Lim, C., Hartzler, A.L., Hirsch, T.,
Wagner, E.H., Ludman, E. and Ralston, J.D. 2017.
How values shape collaboration between patients with
multiple chronic conditions and spousal caregivers.
(2017), In Proceedings of the 2017 CHI Conference
on Human Factors in Computing Systems, 5257-
5270.

Biskjaer, M.M., Dalsgaard, P. and Halskov, K. 2010.
Creativity methods in interaction design. In

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Proceedings of the 1st DESIRE Network Conference
on Creativity and Innovation in Design (2010), 12-21.
Bobbe, T., Krzywinski, J. and Woelfel, C. 2016. A
comparison of design process models from academic
theory and professional practice. (2016), In DS 84:
Proceedings of the DESIGN 2016 14th International
Design Conference, 1205-1214.

Bragg, D., Huynh, N. and Ladner, R.E. 2016. A
personalizable mobile sound detector app design for

deaf and hard-of-hearing users. (2016), In
Proceedings of the 18th International ACM
SIGACCESS Conference on Computers and

Accessibility, 3-13.

Bratteteig, T. and Wagner, I. 2012. Disentangling
power and decision-making in participatory design. In
Proceedings of the 12th Participatory Design
Conference on Research Papers: Volume 1 - PDC 12
(Roskilde, Denmark, 2012), 41-50.

Bratteteig, T. and Wagner, |. 2016. Unpacking the
notion of participation in participatory design. In
Proceedings of the 19th ACM Conference on
Computer Supported Cooperative Work (CSCW). 25,
6 (Dec. 2016), 425-475.
https://doi.org/10.1007/s10606-016-9259-4.

Bringle, R.G. and Hatcher, J.A. 1999. Reflection in
service learning: Making meaning or experience.
Educational horizons. (1999), 179-185.

Brown, B., Weilenmann, A., McMillan, D. and
Lampinen, A. 2016. Five provocations for ethical HCI
research. In Proceedings of the 2016 CHI Conference
on Human Factors in Computing Systems - CHI ’16
(Santa Clara, California, USA, 2016), 852-863.
Carroll, J.M., Chin, G., Rosson, M.B. and Neale, D.C.
2000. The development of cooperation: Five years of
participatory design in the virtual school. (2000), In
Proceedings of the 3rd Conference on Designing
Interactive Systems: Processes, Practices, Methods,
and Techniques, 239-251.

Carter, K. and Unklesbay, R. 1989. Cases in teaching
and law. Journal of Curriculum Studies. 21, 6 (Nov.
1989), 527-536.
DOl:https://doi.org/10.1080/0022027890210604.
Checklist for planning usability studies. Retrieved
September 14, 2019 from
https://www.nngroup.com/articles/usability-test-
checklist/

Chin Jr, G., Rosson, M.B. and Carroll, J.M. 1997.
Participatory analysis: Shared development of
requirements from scenarios. (1997), In Proceedings
of the ACM SIGCHI Conference on Human factors in
Computing Systems, 162—169.

Churchill, E.F., Bowser, A. and Preece, J. 2013.
Teaching and learning human-computer interaction:
past, present, and future. Interactions. 20, 2 (Mar.
2013), 44.
DOI:https://doi.org/10.1145/2427076.2427086.



[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]
[37]

[38]

[39]

Churchill, E.F., Bowser, A. and Preece, J. 2016. The
future of HCI education: a flexible, global, living
curriculum. Interactions. 23, 2 (Feb. 2016), 70-73.
DOl:https://doi.org/10.1145/2888574.

Council, D. 2007. A study of the design process. UK
Des. Counc. 44, (2007), 1-144.

Cousin, G. 2010. Positioning positionality: The
reflexive turn. New approaches to qualitative
research. Routledge. 25-34.

Creswell, J.W., Hanson, W.E., Clark Plano, V.L. and
Morales, A. 2007. Qualitative research designs:
Selection and implementation. The Counseling
Psychologist. 35, 2 (2007), 236—264.

Creswell, J.W. and Miller, D.L. 2000. Determining
validity in qualitative inquiry. Theory into practice.
39, 3 (2000), 124-130.

Culén, A.L., Mainsah, H. and Finken, S. 2014. Design
practice in human computer interaction design
education. In the Seventh International Conference on
Advances in  Computer-Human Interactions
(Barcelona, Spain, Mar. 2014).

DiSalvo, C., Light, A., Hirsch, T., Le Dantec, C.A.,
Goodman, E. and Hill, K. 2010. HCI, communities
and politics. (2010), In CHI'10 Extended Abstracts on
Human Factors in Computing Systems, 3151-3154.
Dix, A., Finlay, J.E., Abowd, G.D. and Beale, R. 2003.
Human-computer interaction. Pearson/Prentice-Hall.
Dombrowski, L., Harmon, E. and Fox, S. 2016. Social
justice-oriented interaction design: Outlining key
design strategies and commitments. In Proceedings of
the 2016 ACM Conference on Designing Interactive
Systems - DIS ’16 (Brishane, QLD, Australia, 2016),
656-671.

Druin, A. 1999. Cooperative inquiry: Developing new
technologies for children with children. In
Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems the CHI is the limit -
CHI 99 (Pittsburgh, Pennsylvania, United States,
1999), 592-599.

Druin, A. 2002. The role of children in the design of
new technology. Behaviour and Information
Technology. 21, 1 (2002), 1-25.

Dubberly, H. 2004. How do you design. A
compendium of models. (2004). San Francisco:
Dubberly Design Office.

Dunne, D. and Brooks, K. 2004. Teaching with cases.
STLHE.

Ehn, P. 2017. Scandinavian design: On participation
and skill. Participatory design. CRC Press. 41-77.
England, K.V. 1994. Getting personal: Reflexivity,
positionality, and feminist research. The Professional
Geographer. 46, 1 (1994), 80-89.

Fiesler, C., Morrison, S. and Bruckman, A.S. 2016. An
archive of their own: A case study of feminist HCI and
values in design. Proceedings of the 2016 CHI
Conference on Human Factors in Computing Systems

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

- CHI ’16 (Santa Clara, California, USA, 2016), 2574—
2585.

Forlizzi, J. and Zimmerman, J. 2013. Promoting
service design as a core practice in interaction design.
(2013). In Proceedings of the 5th IASDR World
Conference on Design Research.

Forne, M. 2012. Physiology as a tool for UX and
usability testing. School of Computer Science and
Communication, Master. Royal Institute of
Technology, Stockholm. (2012).

Frauenberger, C., Makhaeva, J. and Spiel, K. 2016.
Designing smart objects with autistic children: Four
design exposes. In Proceedings of the 2016 CHI
Conference on Human Factors in Computing Systems
- CHI 16 (Santa Clara, California, USA, 2016), 130—
139.

Gay, G. and Kirkland, K. 2003. Developing cultural
critical consciousness and self-reflection in preservice
teacher education. Theory Into Practice. 42, 3 (2003),
181-187.

Goodman, E., Stolterman, E. and Wakkary, R. 2011.
Understanding interaction design practices. (2011), In
Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems, 1061-1070.

Gray, C.M. 2014. Evolution of design competence in
UX practice. (2014), In Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems,
1645-1654.

Gray, C.M. 2016. “It’s more of a mindset than a
method”: UX practitioners’ conception of design
methods. In Proceedings of the 2016 CHI Conference
on Human Factors in Computing Systems - CHI ’16
(Santa Clara, California, USA, 2016), 4044—-4055.
Gray, C.M. and Chivukula, S.S. 2019. Ethical
mediation in UX practice. In Proceedings of the 2019
CHI Conference on Human Factors in Computing
Systems - CHI 19 (Glasgow, Scotland Uk, 2019), 1-
11.

Hartson, H.R. and Hix, D. 1989. Human-computer
interface development: Concepts and systems for its
management. ACM Computing Surveys (CSUR). 21, 1
(1989), 5-92.

Hatton, N. and Smith, D. 1995. Reflection in teacher
education: Towards definition and implementation.
Teaching and Teacher Education. 11, 1 (1995), 33—
49,

Herreid, C.F. 1994. Case studies in science--A novel
method of science education. Journal of College
Science Teaching. 23, 4 (1994), 221-29.

Hirsch, T. 2009. FEATURELearning from activists:
lessons for designers. Interactions. 16, 3 (May 2009),
31. DOl:https://doi.org/10.1145/1516016.1516024.
Hui, J.S., Gerber, E.M. and Dow, S.P. 2014. Crowd-
based design activities: helping students connect with
users online. In Proceedings of the 2014 Conference
on Designing Interactive Systems (2014), 875-884.



[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

Hutchinson, H., Hansen, H., Roussel, N., Eiderback,
B., Mackay, W., Westerlund, B., Bederson, B.B.,
Druin, A., Plaisant, C., Beaudouin-Lafon, M.,
Conversy, S. and Evans, H. 2003. Technology probes:
Inspiring design for and with families. In Proceedings
of the conference on Human Factors in Computing
Systems - CHI '03 (Ft. Lauderdale, Florida, USA,
2003), 17-24.

IDEO Design Thinking: Retrieved: September 10,
2019 from https://designthinking.ideo.com/.

Jain, D., Lin, A., Guttman, R., Amalachandran, M.,
Zeng, A., Findlater, L. and Froehlich, J. 2019.
Exploring sound awareness in the home for people
who are deaf or hard of hearing. In Proceedings of the
2019 CHI Conference on Human Factors in
Computing Systems - CHI ’19 (Glasgow, Scotland
Uk, 2019), 1-13.

Kittur, A., Chi, E.H. and Suh, B. 2008. Crowdsourcing
user studies with Mechanical Turk. In Proceeding of
the twenty-sixth annual CHI Conference on Human
Factors in Computing Systems - CHI "08 (Florence,
Italy, 2008), 453-456.

Kou, Y. and Gray, C.M. 2019. A practice-led account
of the conceptual evolution of UX knowledge. In
Proceedings of the 2019 CHI Conference on Human
Factors in Computing Systems - CHI ’19 (Glasgow,
Scotland UK, 2019), 1-13.

Koutsabasis, P., Vosinakis, S., Stavrakis, M. and
Kyriakoulakos, P. 2018. Teaching HCI with a studio
approach: Lessons learnt. In Proceedings of the 22nd
Pan-Hellenic Conference on Informatics - PCI ’18
(Athens, Greece, 2018), 282-287.

Laugwitz, B., Held, T. and Schrepp, M. 2008.
Construction and evaluation of a user experience
questionnaire. (2008). In Symposium of the Austrian
HCI and Usability Engineering Group, 63-76.

Lazar, J., Feng, J.H. and Hochheiser, H. 2017.
Research methods in human-computer interaction.
Morgan Kaufmann.

Le Dantec, C.A. and Fox, S. 2015. Strangers at the
gate: Gaining access, building rapport, and co-
constructing community-based research. (2015). In
Proceedings of the 18th ACM Conference on
Computer Supported Cooperative Work & Social
Computing, 1348-1358.

Lindsay, S., Brittain, K., Jackson, D., Ladha, C.,
Ladha, K. and Olivier, P. 2012. Empathy, participatory
design and people with dementia. Proceedings of the
2012 ACM Annual Conference on Human Factors in
Computing Systems - CHI ’12 (Austin, Texas, USA,
2012), 521-530.

Lindsay, S., Jackson, D., Schofield, G. and Olivier, P.
2012. Engaging older people using participatory
design. In Proceedings of the 2012 ACM Annual
Conference on Human Factors in Computing Systems
- CHI ’12 (Austin, Texas, USA, 2012), 1199-1208.

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

Mao, J.-Y., Vredenburg, K., Smith, P.W. and Carey,
T. 2005. The state of user-centered design practice.
Communications of the ACM. 48, 3 (Mar. 2005), 105—
109.

DOl:https://doi.org/10.1145/1047671.1047677.
Massimi, M., Baecker, R.M. and Wu, M. 2007. Using
participatory activities with seniors to critique, build,
and evaluate mobile phones. In Proceedings of the 9th
International ACM SIGACCESS Conference on
Computers and Accessibility (2007), 155-162.
Merriam, S.B. 1988. Case study research in
education: A qualitative approach. Jossey-Bass.
Merriam, S.B. and Tisdell, E.J. 2015. Qualitative
research: A guide to design and implementation. John
Wiley & Sons.

Metatla, O., Oldfield, A., Ahmed, T., Vafeas, A. and
Miglani, S. 2019. Voice user interfaces in schools: Co-
designing for inclusion with visually-impaired and
sighted pupils. In Proceedings of the 2019 CHI
Conference on Human Factors in Computing Systems
- CHI ’19 (Glasgow, Scotland Uk, 2019), 1-15.
Muller, M.J. 2009. Participatory design: The third
space in HCI. Human-computer interaction. CRC
press. 181-202.

Next Generation Science Standards. Retrieved August
31, 2019 from https://www.nextgenscience.org
Ngrgaard, M. and Hornbzk, K. 2006.What do
usability evaluators do in practice?: an explorative
study of think-aloud testing. In Proceedings of the 6th
conference on Designing Interactive systems (2006),
209-218.

Norooz, L., Mauriello, M.L., Jorgensen, A., McNally,
B. and Froehlich, J.E. 2015. BodyVis: A new approach
to body learning through wearable sensing and
visualization. In Proceedings of the 33rd Annual ACM
Conference on Human Factors in Computing Systems
- CHI ’15 (Seoul, Republic of Korea, 2015), 1025—
1034.

Olson, J.S. and Kellogg, W. eds. 2014. Ways of
knowing in HCI. Springer.

Piece, J., Sengers, P., Hirsch, T., Jenkins, T., Gaver,
W. and DiSalvo, C. 2015. Expanding and refining
design and criticality in HCI. (2015), In Proceedings
of the 33rd Annual ACM Conference on Human
Factors in Computing Systems, 2083-2092.

Plattner, H., Meinel, C. and Leifer, L. 2010. Design
thinking:  Understand—-improve—apply.  Springer
Science & Business Media.

Poole, A. and Ball, L.J. 2006. Eye tracking in HCI and
usability research. Encyclopedia of human computer
interaction. 1GI Global. 211-219.

Reimer, Y.J. and Douglas, S.A. 2003. Teaching HCI
design with the studio approach. Computer Science
Education. 13, 3 (Sep. 2003), 191-205.
DOl:https://doi.org/10.1076/csed.13.3.191.14945.
Rogers, Y., Sharp, H. and Preece, J. 2011. Interaction
design: Beyond human-computer interaction. Wiley.



[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

Roldan, W., Turns, J.A., Arif, A., Tesoriero, M.G. and
Xu, M.Y. Students’ engagements with reflection:
insights from undergraduates. In American Society for
Engineering Education (2019).

Rosson, M.B. and Carroll, J.M. 2009. Scenario-based
design. Human-computer interaction. CRC Press.
161-180.

Sari, E. and Wadhwa, B. 2015. Understanding HCI
education across Asia-Pacific. In Proceedings of the
ASEAN CHI Symposium’l5 on ZZZ - ASEAN CHI
Symposium’15 (Seoul, Republic of Korea, 2015), 36—
41,

Scaife, M., Rogers, Y., Aldrich, F. and Davies, M.
1997. Designing for or designing with? Informant
design for interactive learning environments. (1997),
In Proceedings of the ACM SIGCHI Conference on
Human Factors in Computing Systems, 343-350.
Schén, D.A. 1987. Educating the reflective
practitioner: Toward a new design for teaching and
learning in the professions. Jossey-Bass.

Sengers, P., Boehner, K., David, S. and Kaye, J.
“Jofish” 2005. Reflective design. In Proceedings of
the 4th Decennial Conference on Critical Computing:
Between Sense and Sensibility (New York, NY, USA,
2005), 49-58.

Shenton, A.K. 2004. Strategies for ensuring
trustworthiness in qualitative research projects.
Education for Information. 22, 2 (2004), 63-75.
Sherin, M. and van Es, E. 2005. Using video to support
teachers’ ability to notice classroom interactions.
Journal of Technology and Teacher Education. 13, 3
(2005), 475-491.

Shneiderman, B. 1996. The eyes have it: A task by data
type taxonomy for information visualizations. (1996).
In Proceedings 1996 IEEE Symposium on Visual
Languages, 336-343.

Shneiderman, B. and Plaisant, C. 2010. Designing the
user interface: Strategies for effective human-
computer interaction. Pearson Education India.
Shulman, J.H. 1992. Case methods in teacher
education. Teachers College Press.

Silveira, M. and Dutra, A. 2019. Bringing life to the
classroom: Engaging students through the integration
of HCI in SE projects. In Proceedings of the 21st
International Conference on Enterprise Information
Systems (Heraklion, Crete, Greece, 2019), 390-397.
Simon, H.A. 2019. The sciences of the artificial. MIT
Press.

Skirpan, M., Beard, N., Bhaduri, S., Fiesler, C. and
Yeh, T. 2018. Ethics education in context: A case
study of novel ethics activities for the CS classroom.
In Proceedings of the 49th ACM Technical Symposium
on Computer Science Education - SIGCSE 18
(Baltimore, Maryland, USA, 2018), 940-945.
Smirnov, N., Easterday, M.W. and Gerber, E.M. 2018.
Infrastructuring distributed studio networks: A case
study and design principles. Journal of the Learning

Sciences. 27, 4 (Oct. 2018), 580-631.
DOIl:https://doi.org/10.1080/10508406.2017.1409119

[94] Smyth, J. 1989. Developing and sustaining critical
reflection in teacher education. Journal of Teacher
Education. 40, 2 (1989), 2-9.

[95] Spiel, K., Malinverni, L., Good, J. and Frauenberger,
C. 2017. Participatory evaluation with autistic
children. In Proceedings of the 2017 CHI Conference
on Human Factors in Computing Systems - CHI '17
(Denver, Colorado, USA, 2017), 5755-5766.

[96] Stolterman, E. 2008. The nature of design practice and
implications  for interaction design research.
International Journal of Design. 2, 1 (2008).

[97] Suchman, L. 2011. Anthropological relocations and
the limits of design. Annual Review of Anthropology.
40, (2011).

[98] Svanaes, D. and Seland, G. 2004. Putting the users
center stage: role playing and low-fi prototyping
enable end users to design mobile systems. In
Proceedings of the 2004 conference on Human
Factors in Computing Systems - CHI '04 (Vienna,
Austria, 2004), 479-486.

[99] Tulving, E. and Craik, F.I. 2005. The Oxford handbook
of memory. Oxford University Press.

[100] Using Computational Thinking to understand
earthquakes. Retrieved September 4, 2019 from
https://www.microsoft.com/en-
us/education/education-workshop/seismograph.aspx.

[101] Vorvoreanu, M., Gray, C.M., Parsons, P. and Rasche,
N. 2017. Advancing UX education: A model for
integrated studio pedagogy. In Proceedings of the
2017 CHI Conference on Human Factors in
Computing Systems - CHI ’17 (Denver, Colorado,
USA, 2017), 1441-1446.

[102] Walsh, G., Foss, E., Yip, J. and Druin, A. 2013.
FACIT PD: A framework for analysis and creation of
intergenerational techniques for participatory design.
(2013). In Proceedings of the 2013 CHI Conference
on Human Factors in Computing Systems, 2893-2902.

[103] Weyers, B., Bowen, J., Dix, A. and Palanque, P. 2017.
The handbook of formal methods in human-computer
interaction. Springer.

[104] When to use which user-experience research methods.
Retrieved September 1, 2019 from
https://www.nngroup.com/articles/which-ux-
research-methods

[105] Wilcox, L., DiSalvo, B., Henneman, D. and Wang, Q.
2019. Design in the HCI classroom: Setting a research
agenda. In Proceedings of the 2019 on Designing
Interactive Systems Conference (2019), 871-883.

[106] Wilson, C. 2013. Interview techniques for UX
practitioners: A user-centered design method.
Newnes.

[107] Woelfer, J.P. 2014. Engaging homeless young people
in HCI research. Interactions. 21, 1 (2014), 54-57.



[108] Yadav, A., Lundeberg, M., DeSchryver, M., Dirkin,
K., Schiller, N.A., Maier, K. and Herreid, C.F. 2007.
Teaching science with case studies: A national survey
of faculty perceptions of the benefits and challenges of
using cases. Journal of College Science Teaching. 37,
1 (2007), 34.

[109] Yin, R.K. 2017. Case study research and applications:
Design and methods. Sage publications.

[110] Yip, J.C., Sobel, K., Pitt, C., Lee, K.J., Chen, S., Nasu,
K. and Pina, L.R. 2017. Examining adult-child
interactions in intergenerational participatory design.
In Proceedings of the 2017 CHI Conference on
Human Factors in Computing Systems - CHI 17
(Denver, Colorado, USA, 2017), 5742-5754.

[111] MeasuringU: The methods UX professionals use
(2018). https://measuringu.com/ux-methods-2018/



	Opportunities and Challenges in Involving Users in Project-Based HCI Education
	ABSTRACT
	Author Keywords

	CSS Concepts
	INTRODUCTION
	Related Work
	Users in HCI Practice
	Bringing Users to HCI Education and Pedagogy

	Methods
	MS HCI Course Context
	Participatory Design Sessions with Children
	Video Data and Clips Selection
	Interviews and Artifacts
	Data Analysis
	Positionality Statement

	Findings
	Communicating with Users
	Building Rapport with Users to Elicit Feedback
	Session Management Challenges and Strategies

	Complex Role of Power Dynamics
	Power Dynamics Between Designers and Users
	Power Dynamics Between HCI Students and Other Adults

	Perceived Values through Reflection
	Navigating Complexity with Users Through Adaptation
	Awareness of Further Opportunities for Growth
	Designers Remembering and Noticing


	Discussion
	Design Complexity Between Students and Users
	Power and Ethics Between HCI Students and Users
	Reflective HCI as Important Pedagogical Practice
	Implications for HCI Students and Educators
	Limitations & Future Work

	Conclusion and FUTURE WORK
	Acknowledgements
	References

