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Figure 1: Computing students’ drawings of what human-centered design means to them. (a) A multicolor loop-shaped map
image that depicts design as a board game from an undergraduate in the Early activity; (b) A monochromatic loop-shaped
flow chart diagram with neutral emotional valence from a graduate student in the Early activity; (c) A multicolor narrative
linear-shaped image that depicts design as a roller coaster from an undergraduate in the End-of-Class activity.

Abstract
Replication studies are rare in human-computer interaction (HCI)

and computing education research, but they are a foundational

part of building robust, generalizable HCI pedagogies. In this pa-

per, we present the results of a replication of Gorichanaz’s 2025

EduCHI paper “Visual Representations of Human-Centered Design

by Students in Computer and Information Science” in a novel set-

ting, following the original study’s quantitative content analysis &

metaphor analysis methods augmented by our own inductive anal-

yses to characterize unique features of our data set. We also extend
the insights of the original study by adding a temporal component:

We had students complete the human-centered design (HCD) draw-

ing activity early in the course and once at the end, to explore how

depictions changed over time. We found that the end-of-course

drawings resembled the original study’s results in most aspects,

with some notable exceptions in the overall shape of the design

process depicted and ratio of text to imagery used. However, the

early drawings were much more diverse and seemed to contain

more creative portrayals of design, with a notable focus on nat-

ural images (flowers, trees, etc.) that was lost in the end-of-class

drawings. Our insights contribute to broader discussions about
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1 Introduction & Background
Human-computer interaction (HCI) is a complex, interdisciplinary

field which touches upon technology development, design methods,

and socio-behavioral theory, among other areas [19]. With the gen-

eral trend toward ensuring computing students are capable not only

of the creation of technology, but also of analyzing technology’s

usability and its impacts on people [2, 11], many computer and

information science post-secondary curricula include at least one

introductory HCI course, even if only as an elective [36]. Basic HCI
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principles are considered a core knowledge area in the 2023 ACM

recommendations for computer science curricula [27], which many

institutions use as a guideline for their four-year programs.

Of these HCI courses, many teach a design approach based in

elements of Human-Centered Design (HCD) [24], a design approach

that centers understanding end users’ needs and designing artifacts

that help solve problems those users experience. Though critiques

of HCD abound (e.g. [3, 17]), many of which decry the approach’s

tendency to monolithize users as a homogeneous population [8]

or perpetuate stereotype-based perspectives on user groups [29], it

remains a common foundational framework for introductory HCI

courses in computing contexts.

Exactly how to best teach HCD, especially to STEM and comput-

ing students, remains a question of ongoing debate among educa-

tional researchers. Zoltowski et al. [38] conducted a phenomeno-

graphic analysis of the ways engineering students verbalized their

concrete experiences “designing for others” in order to understand

how these students perceived HCD. They found that engineering

students’ conceptions of HCD were largely technology-focused,

but that more immersive design experiences with real clients and

real users help to shift students’ perceptions toward more person-

centered understandings. In the domain of HCI education research,

Oleson et al. [31] identified several learning challenges comput-

ing students experienced in introductory HCI courses, including

several involving HCD elements like understanding stakeholders

and designing for human diversity. Similarly, Frich and Hansen

[15] described student learning challenges related to user-centered

components of activities based on Davis’ Mechanisms and Con-
ditions framework [10] for affordance analysis, finding that stu-

dents had difficulty situating designs in broader sociocultural con-

texts. Though the challenges of teaching HCD are relatively well-

documented, we still lack definitive insights into generalizable ped-

agogies for human-centered design processes.

Replication of existing HCI education research can help us de-

velop transferable best practices for teaching HCI and HCD through

attempting to confirm a previous study’s findings in similar learn-

ing contexts [21]. Unfortunately, as with many scientific fields, HCI

faces a reproducibility crisis [7], in no small part due to the inherent

difficulties of working with human participants [14]. Classroom

contexts also present a unique challenge to replicating HCI edu-

cation research, since the sociocultural context of a class and the

institution it is situated within can deeply impact students’ learning

[1]. Nonetheless, some sort of validation of results across context is

necessary to gain insights into cross-cutting pedagogical principles

for HCI education.

By viewing replication not as a strict validation of existing re-

sults, but as one strategy we can use to understand different facets

of a problem and/or solution space [6], we can begin to build toward

more generalizable HCI pedagogies. In this paper, we adhere to the

perspective presented by Hüffmeier et al. [22] that replication stud-

ies should be viewed as a sequence of related studies which serve

to provide researchers insight into alternative explanations for a

phenomenon, critical contingencies upon which a result rests, and

real-world relevance and applicability of findings. Further extend-

ing this perspective, replication-extension studies (e.g., [23]) can

both validate insights of original works while contributing valuable

new knowledge to the domain.

Toward this end, we conducted a replication-extension study

to understand fundamental elements of HCD learning. We imple-

mented a pedagogical intervention described by Gorichanaz in

their 2025 EduCHI paper titled “Visual Representations of Human-
Centered Design by Students in Computer and Information Science.”
[18]. Gorichanaz’s original study asked students to draw their

own depictions of the human-centered design (HCD) process after

they had completed a term-long introductory HCI course, subse-

quently analyzing these drawings through quantitative visual con-

tent analysis and metaphor analysis to characterize how computing

students understood design processes. In this study, we replicate
Gorichanaz’s pedagogical activity in a new learning context with

computing students at another institution, comparing insights from

our course to help define which aspects of Gorichanaz’s results

generalize across contexts. We also extend the original study by

adding a temporal component, having the same set of students

complete the HCD drawing activity both at the beginning of their

design learning journeys and at the end of the course.

Our research questions were:

(1) How do computing students visualize human-centered de-

sign during their first course on the topic? [replication]
(2) How did these visualizations change over time? [extension]
In this paper, we build upon Gorichanaz 2025 with a small (n=22-

23) replication of the activity and analysis methodology, reinforcing

the presence of some trends in computing students’ visualization

patterns for HCD processes while noting where our results diverged

from the original study. We also contribute initial insights into

how computing students’ visualizations of HCD change over time,

which can inform more grounded HCD learning trajectories. With

this knowledge, we extend the ever-growing body of pedagogical

content knowledge [30, 35] HCI educators need to teach design

concepts well, with the goal of developing robust, generalizable

HCI pedagogies based on theoretically and empirically grounded

insights.

2 Method
2.1 Course Context
This study was conducted in the Introduction to Human-Computer
Interaction course in the Computer Science department at the Uni-

versity of Denver (DU), a mid-sized, private, research-intensive

university in the Mountain West region of the United States that

emphasizes small classes and hands-on learning. The University of

Denver is on the quarter system, with ten-week courses followed

by one week for final exams.

We did not collect class-level demographic data for this study, but

undergraduate students enrolled in the School of Engineering and

Computer Science in Fall 2025 (of which computing majors make

up about 50% of enrolled students) self-identify as roughly 75% men

and 25% women, and graduate students self-identify as roughly

73% men and 27% women. Non-binary gender identities were not

reported. About 3.5% of undergrads and 17% of grads self-identified

as international students. The University of Denver is a predom-

inantly white institution (PWI) at the undergraduate level, with

about 58% of students self-identifying as white, 19% as Hispanic or

Latino, 6% as Asian, 4.5% as Black/African American, and less than

1% as American Indian/Alaska native or Native Hawaiian/Pacific
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Islander, respectively. About 5.5% of undergraduate students iden-

tified as two or more ethnicities, and about 2.7% declined to state.

Demographics for graduate students in the school were similar.

Intro to HCI is an elective course for undergraduate and graduate

CS majors, though the majority take it because it is one of the few

courses that fulfill the Ethics breadth requirement for the degree.

Students from other departments like business or engineering may

enroll in the course as part of a second major or minor in computing.

For many, it is the first time they are exposed to design concepts.

This offering of the course enrolled 24 students (19 undergraduates

and 5 graduates). Of the 19 undergraduates, 14 were fourth-year

students and 5 were third-years. Of the 5 graduate students, 3 were

master’s students and 2 were early-stage Ph.D. students.

The Intro to HCI course as taught in this iteration used the

textbook "Designing the User Interface: Strategies for Effective

Human-Computer Interaction (6th ed.)" by Schneiderman et. al [4]

as core learning material, supplemented by papers from the HCI

field. The course did not emphasize any particular design model

during instruction, instead briefly showing students several mod-

els (including design thinking [13], spiral [5], design squiggle [9],

double diamond [26], and engineering design[16]) to emphasize

diversity of representations, and focusing more on the methods of

design work.

The class met for two hours, twice per week. A typical two-hour

class consisted of one hour of new content delivery on the topic

of the day, a short break, and a studio where students worked in

partners or small groups to apply their new design knowledge in a

hands-on activity. Students spent the first six weeks of the course

learning basic HCI theories and concepts through lectures, quizzes,

and peer-led discussions on content from the Schneiderman book.

During this time, they also learned how to frame design problems,

conduct secondary research, and work in Figma through the studios.

In the last four weeks of the course, students formed teams of 3-4

and collaboratively defined, prototyped, and evaluated a design

addressing a problem of their choice in that aligned with the class’s

theme of promoting social connections and community care. Lessons
in the last four weeks focused on the basics of HCI user research

methods, and student teams designed and ran small usability studies

on their projects, presenting their results to the class at the end

of the term. The instructor of the course was the first author (see

Positionality below).

2.2 Classroom Activities
We followed the activity structure provided in Gorichanaz’s original

study [18], adapting minor elements of it to suit our class context.

The Appendix contains the full text of the learning activities. Course

materials are available upon request to the first author.

At a high level, each activity began with an individual concept

mapping [28] exercise to help students activate their HCI learn-

ing, which they then compare and expand upon with a partner.

Next, students were provided paper and writing materials (pencils,

markers, crayons) and asked to draw their response to the prompt:

“What does human-centered design mean to you? Draw your vision
of the design process on the paper we provide.” Students were given
10 minutes to draw and encouraged to be creative and incorporate

the ideas they had come up with during concept mapping. Once

finished with the drawings, students formed groups of 3-4 and

shared their drawings, noting similarities and differences across

representations. Finally, students shared out in a class discussion.

Students were asked to turn in their drawings if they did not want

to keep them, and not to write their names on them, but instead

to write “grad” or “undergrad” in a corner according to their class

standing
1
.

2.3 Data Collected
We conducted two instances of the drawing activity: One in Week

3/10 of the quarter, when students had just been introduced to the

idea of design “processes” through chapter four of the textbook

[4], and one in Week 10/10 of the quarter, after students had been

through the full curriculum described above.

For the Early activity in Week 3, we collected 23 drawings (5

grad, 18 undergrad). For the End-of-class activity in Week 10, we

collected 22 drawings (5 grad, 17 undergrad). A research assistant

scanned and uploaded copies of each drawing to a secure folder for

analysis.

2.4 Visual Analysis of Drawings
The first and second authors conducted a quantitative visual anal-

ysis [33] of the visual aspects apparent in students’ drawings of

the human-centered design process. A single drawing created by a

single student constituted the unit of analysis.

We first deductively applied the codebook described in the orig-

inal study, then inductively generated our own codes based on

the unique features of our class’s drawings to fully describe the

data. For example, we modified the emotional valence code from the

original study to include a fourth category of “both positive and

negative”, since we noted multiple drawings that depicted strong

emotional elements on both ends of the spectrum simultaneously.

Table 1 contains our codebook, noting which codes were taken

directly from the original study and which we modified and/or

generated inductively.

Since we did not collect identifying information about which

student completed which drawing, we could not analyze individual

students’ learning trajectories or changes in their design model

conceptions. Instead, we applied the same codebook to all the draw-

ings uniformly. The first and second authors collaboratively coded

several drawings to establish a baseline understanding, aligning

our working definitions for each code until both were satisfied

that we understood them similarly. The second author completed

the remainder of the initial coding, then met with the first author

to verify and discuss coding efforts. We adhere to the perspective

on qualitative coding put forth by Hammer and Berland [20], opt-

ing to treat the results of our coding as organizations of claims

about data rather than quantitative data in and of themselves. As

a result, we did not calculate inter-rater reliability metrics during

our coding process. Instead, we used a process of collaborative

alignment to resolve discrepancies, discussing each disagreement

and together deciding on the final categorization. Finally, the first

1
Some students still wrote their names or other identifying information on their

drawing, even when instructed not to. In the images presented in this paper, we cover

up identifying information.
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Category Description Possible Values
Image vs. Diagram High-level distinction between diagram (more schematic, ab-

stract) and image (more expressive, figurative)

Diagram, Image

Image Subtype More granular description of the type of image Flow chart, List, Mind map,

Pyramid, Timeline, Word cloud

Diagram Subtype More granular description of the type of diagram Narrative image, Map, Series of

images, Single image

Shape Description of the overall form of the drawing Circle, Development,

Ecosystem, Linear, Loops,

Spiral, Thought process, Web

Text vs. Images Proportion of words and imagery, ranging from all words with

no images to all images with no words

All words, Words with illustra-

tion, Words as labels, No words

Imagery Description Brief labeling of what is depicted in the imagery, if applicable Open text

Color Presence of color within the drawing Monochromatic, 2+ colors

User Presence Rough quantification of how much presence end users have in

the drawing

None, 1-2 mentions, 3+ men-

tions

Ending Does the design process as depicted come to a decisive conclu-

sion?

Yes, No

"Final" Does the drawing include scare quotes around the word "fin-

ished," "final," etc. indicating that the design process is not

really finished?

Yes, No

Contains Conversation Does the drawing contain the designer having a conversation

with users about the design?

Yes, No

Emotional Valence Overall emotion communicated through the drawing, if appli-

cable

Positive, Negative, Both

positive and negative, Neutral

Reflection Does the drawing include any mention of designer reflection? Yes, No

Scoping Does the drawing indicate a process that moves from many

ideas to fewer ideas, or many alternatives to fewer alternatives?

Yes, No

Accessibility Does the drawing include any mention of accessibility, inclu-

sive design, or user diversity?

Yes, No

Table 1: Code categories used in the visual content analysis of students’ drawings, based on Gorichanaz 2025 [18]. Underlined
values indicate our own inductively generated codes. We modified one category (Contains Conversation) from the original
"Ends with Conversation" to better fit our data. We opted not to include two categories from the original study in our analysis
due to differing course content: Double Diamond and Funnel, which both indicated whether a drawing evokes that specific
design model in the original study. Students in our course were not exposed to these models more than in passing reference.

author reviewed and verified all the codes applied to the draw-

ings, conducting post-hoc analyses to determine final counts and

temporal trends reported below.

2.5 Metaphor Analysis of Drawings
For further insight into how students understood human-centered

design beyond coding the visual elements of the drawings, we

conducted a qualitative analysis that focused on metaphors in the

drawings. We followed the general approach used and defined by

Gorichanaz, identifyingmetaphors when students illustrated design

as somethingmore evocative than simply a process-based flowchart,

such as growth, energy, a system, a game and so on.

First, the second author coded each drawing for whether or

not it included a metaphor. A drawing was considered metaphori-

cal if its imagery depicted the design process using concepts out-

side of typical design terminology. When a metaphor was present,

they then coded it as the closest "Design is..." metaphor label from

Gorichanaz’s paper [18] that best described how the design process

was represented. Drawings that showed stages of design using con-

ventional labels and arrows of a flow chart, and not mapping the

design process onto another domain, were coded as not containing

a metaphor. Similarly, drawings with small or decorative illustra-

tions that did not contribute to the overall representation were not

coded as metaphorical.

Whenever possible, we used metaphor categories from

Gorichanaz’s original study. When a drawing did contain a

metaphor, but did not fit an existing category, we inductively created

a new metaphor category based on the specific imagery depicted
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in the student’s drawing. In more ambiguous cases, we used a con-

servative approach, preferring to align with the original study’s

categories to avoid overcategorization. Finally, the first author re-

viewed the coded metaphors and rationales to ensure clarity and

consistency in the final results.

2.6 Positionality of Researchers
The first author is an HCI education researcher with over a decade

of experience studying software design methods and how comput-

ing students learn to apply them. They have about five years of

experience teaching HCI classes, all of which were based in human-

centered design paradigms. They approached this project with the

belief that computing students often struggle to learn HCI content

due to the way that traditional STEM pedagogies discourage cre-

ative ideation and open-ended exploration of “wicked” problems.

Their goal in leading this project was to learn more about how

computing students internalized and remembered the HCD process

over time, with hopes of contributing to more effective HCI ped-

agogy. They were also the instructor for the course in which this

study took place.

The second author is a Master’s student in Computer Science

with a background in psychology and emerging research interests in

qualitative approaches to studying learning, artificial intelligence

and technology use. She joined the project after data collection

was completed and did not interact with students enrolled in the

course. Before beginning the analysis, she was provided context

of the course and study design by the first author which gave her

understanding of how the drawings were produced while still main-

taining distance from the participants. Her primary contribution

to this work was the metaphor analysis of student drawings, as

well as participating in the initial deductive coding. Although she

has limited formal training on human-computer interaction and

qualitative analysis, she approached the drawings with an interpre-

tive mindset, but also as cautious about over-interpreting students’

work.

3 Results
The following sections report the formal qualities, content, expres-

sion, and metaphors present in each batch of drawings. For ease of

comparison with Gorichanaz’s original study [18], we present our

findings in roughly the same order and structure. For the End-of-
Class drawings, we additionally provide comparisons of consistency

with the original results as well as with the Early results, highlight-

ing those that may indicate temporal elements of students’ HCD

learning.

3.1 Early Drawings
Figure 2 shows the results of the visual content analysis for the 23

Early HCD drawings.

3.1.1 FormalQualities. When drawing the human-centered design

process, students depicted design through either diagrams (concep-
tual, schematic pictures that were often text-heavy and emphasized

relationships between ideas) or images (often-concrete depictions of
situations, objects, people, or emotions). Of the 23 Early drawings,

we categorized 13 (57%) as diagrams and 6 (26%) as images. This is

roughly consistent with the original study, where the majority of

drawings were diagrams.

4 (17%) drawings contained both diagrams and images, e.g., a

drawing of a team of designers conferring next to a flowchart of

the design process as in 3. When further categorizing subtypes of

each representation, we opted to analyze drawings that contained

both kinds of representation according to their most salient feature.

Three of the dual-type drawings were analyzed with the images,

bringing the total number of image drawings to 9; Onewas analyzed

with the diagrams, for a total of 14.

Of the diagrams, timelines were the most common subtype (6/14,

43%) while flow charts were close behind (5/14, 36%). Timelines

depicted a one-dimensional passage of time, and typically were

structured along a line with marked points for different stages in

the design process. Flow charts typically depicted design as a set of

labeled boxes representing stages of the process, indicating move-

ment through the process with directed, sometimes labeled, arrows.

Figure 3 contains a flow chart, and Figure 4 contains a timeline.

These two categories being the highest is relatively consistent with

the original study, though Gorichanaz saw more flow charts than

timelines.

Other diagram subtypes were less common, such as mind maps
which manifested as a collection of written concepts that might or

might not be connected (2/14, 14%) and pyramids, which structured

design as having foundational “building blocks” upon which the

rest of the process rested (1/14, 7%).

Of the images, narrative images were the most common (4/9,

44%), followed closely by image series (3/9, 33%). Narrative images

as in (c) of Figure 1 depict moments from distinct times in one

coherent composition, while image series show discrete images in

distinct sets, often drawn in “boxes” or with lines between them to

indicate separation. We categorized 1 image (1/9, 11%) as a single
image, which showed only one situation at only one point in time.

We also categorized 1 image (1/9, 11%), shown in (a) of Figure 1 as

a map, which had a distinct spatial component to how parts of the

drawing were laid out relative to each other. The image subtype

proportions from our Early drawings were also relatively consistent
with the original study.

To better understand the drawings, we also analyzed the content

of the visual imagery present in each drawing. Of the 23 Early
drawings, the majority depicted people as designers, users, or other
stakeholders (17/23 = 73% of all drawings, or 89% of the 19 drawings

that contained any imagery). Slightly less than half the drawings

(11/23, 48%) contained some sort of emotional signal, such as an

angry face, a happy person giving a thumbs-up, or users crying

when a design didn’t meet their needs. For instance, one student

drew a heart shape around two stick figures wrote “Designer + user
= BFF [best friends forever]” (Figure 5), which we categorized as a

positive emotional signal. 10 drawings (43%) contained some sort

of decorative or abstract imagery, while 8 (34%) contained repre-

sentations of light, such as lightbulbs, lightning bolts, or the sun.

Typically, light was used to signify new ideas or sudden realiza-

tions, as in brainstorming or creative ideation. Tools like hammers

and ladders featured in 7 (30%) drawings. Students drew nature
elements, like trees, leaves, flowers, or mountain ranges, in 6 (26%)

of their drawings, while depicting technology like computers or

smartphones in 4 (17%) of drawings. Besides these categories, a



EduCHI ’26, May 20–22, 2026, Toronto, ON, Canada Oleson & Kim

Figure 2: The proportions of key characteristics of the 23 Early student drawings collected in Week 3/10: First, images vs.
diagrams, then type of representation, then shape of representation, then proportion of text vs. images. Drawings depicting
both an image and a diagram in the first column are categorized according to their most salient feature in subsequent columns.
Created with SankeyArt.com.

Figure 3: An Early loop shaped drawing by a graduate student
depicting both a single image of a meeting and a flow chart
diagram in the same composition. It contains mostly words
with some illustration, is multicolored, and has high user
presence (3+ mentions).

small number of drawings also included documents, buildings, or

animals. Compared to the original study, we saw many of the same

content categories arise, such as light, computers, documents, and

tools. However, our Early drawings seem to depict a notable focus

on nature.

We further categorized all 23 drawings by the overall shape of the
design process represented within it. Linear-shaped drawings had a
clearly defined start and end point, and progressed straight through

with no doubling-back or cycles. Loop-shaped drawings had clear

start and end points, but included cycles or repetitions in the process.

Finally, circle drawings depicted a process where there was no clear
start or end point, with stages progressing in a directional fashion

but where the “last” stage was connected back to the “first”. In

the Early drawing set, loops were by far the most common shape

Figure 4: An Early spiral shaped drawing by an undergradu-
ate depicting a timeline diagram. It contains mostly words
with some illustration, is multicolored, and has some user
presence (1-2 mentions).

(13/23, 57%), with circle and linear shapes each arising in only 3

(13%) drawings each. We also noted 4 (17%) drawings that depicted

other shapes for the design process. According to inductive analyses
and discussion, we categorized these as:

• 2 thought process drawings (Figure 6), which depicted a de-

signer individually considering several aspects of the process

without acting on them;

• 1 spiral drawing (Figure 4), which had a defined starting

point but an implied endpoint that trailed off into infinity;

and

• 1 ecosystem drawing (Figure 7), which represented the de-

sign process as a natural landscape through which designers

cultivated plants, built houses, and experienced weather rep-

resenting different parts of the process.
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Figure 5: An Early loop shaped drawing by an undergraduate
depicting a flow chart diagram. It has high user presence and
depicts positive emotional signals by showing designers and
users as best friends.

Figure 6: An Early thought process shaped drawing by an un-
dergraduate depicting narrative image. It is monochromatic,
uses imagery to support the text, has some user presence,
and depicts positive emotion through the "thumbs up" icon.

Figure 7: An Early ecosystem shaped drawing by an un-
dergraduate depicting a narrative image. It is multicolored,
mostly imagery with some words as labels, has no user pres-
ence, and contains many natural elements.

These shape results exhibit our first inconsistency with the original

study: While Gorichanaz saw mostly linear drawings, our Early
drawings had larger proportions of loops and other shapes.

Drawings also varied in the ratio of text to imagery they con-

tained. 4 (17%) of the Early drawings were all words with no images

at all, but the majority of drawings contained at least some im-

agery. We categorized 10 (43%) as words with illustration, where the
majority of the drawing comprised of text, but there were a few

small images drawn, typically to illustrate some feature of the text.

9 (39%) drawings were categorized as words as labels, where the
majority of the drawing was imagery, but then used text to label

images or depict conversations (e.g., in speech bubbles). Notably,

no drawings were imagery-only: All 23 contained at least some text.

This is also inconsistent with Gorichanaz’s original study, where

most drawings were text-only, and a small minority of drawings

were imagery-only with no text at all.

Finally, we analyzed the use of color in students’ drawings. The

majority of the drawings (18/23, 78%) used at least two colors to

depict the design process, while the rest (5/23, 22%) were monochro-

matic. This proportion is relatively consistent with the original

study.

3.1.2 Design as Expressed. When students draw their ideas of

human-centered design, they express specific understandings of

what design entails and how it works through the way they choose

to visualize the process. For example, public deployment of a piece

of designed software may be viewed as the terminus of HCD by

some students (especially if they are from more traditional soft-

ware development backgrounds), but by others, it may instead be

part of a broader design process that continues collecting feedback

and iterating on the design of the product. In this class, the in-

structor frequently emphasized that design was an ongoing and

iterative process, and that while it could conclude with the release

of a product, it often extended beyond that.

To better understand how students expressed their knowledge of

design, we leveraged Gorichanaz’s original categorizations [18] for

whether students’ depicted design process came to a decisive ending,
and whether they recognized any tensions in labeling an ending as

“final” with “scare quotes,” indicating that the end was not really

the end. As it turned out, students’ endings were relatively evenly

split: 12 of the 23 collected drawings (52%) had a clearly defined end

point for their design process, while the other 11 (48%) did not. We

did not see any use of “scare quotes” in this dataset, though some

students used ellipses or a trailing spiral (as mentioned above) to

indicate continuance. These results present a minor inconsistency

with the original study: Whereas most drawings in Gorichanaz’s

dataset had a clear ending, ours were relatively evenly split.

Gorichanaz’s original study also analyzed drawings for the pro-

portion that ended with the designer having a conversation with

users about the design [18]. To better reflect our data, we modi-

fied this code to include any instance of designers conversing with

users, since it was often difficult to tell what the end of the process

was meant to be. About a third (7/23, 30%) of the Early drawings

contained a conversation, while the majority (16/23, 70%) did not.

We also categorized the depth of user presence in students’ draw-

ings. A large majority (20/23, 86%) of drawings mentioned users
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in some way, such as images or descriptions of people participat-

ing in user testing or designers co-developing requirements with

stakeholders. Only 3 (13%) of drawings had no user presence at

all. Of the 20 drawings that depicted users, we rated 7 (30% of the

total drawings, and 35% of the 20 that featured users) as having

particularly deep engagement with the design process, reflected

in three or more mentions of users throughout a single drawing.

The 13 other drawings engaged with users more shallowly, only

mentioning them 1-2 times. These results are consistent with the

original study, with our Early drawings having slightly higher deep

engagement proportions.

Similar to the original study, designerly reflection was a concept

that we emphasized throughout the course in which this study

took place. Students were frequently asked to reflect upon why

they made the choices they did and justify their rationale on nearly

every one of the weekly project checkpoint assignments. In the 23

Early drawings from Week 3 of the course, only 3 (13%) depicted a

reflective component to the design process. The original study had

similarly small numbers of reflective drawings.

We also analyzed drawings for the overall emotional valence they
portrayed, indicating whether students viewed design as a positive,

neutral, or negative process. Most (13/23, 57%) drawings were emo-

tionally neutral, with 3 (13%) depicting positive valence only. No

drawings implied only negative feelings about the design process.

However, we noted that about a third (7/23, 30%) of the drawings

contained both positive and negative emotional indicators simulta-

neously. For instance, multiple drawings depicted designers as “sad”

when their design didn’t work as intended during usability tex-

ting and later “happy” when they changed their design to better fit

users’ needs. This simultaneous representation may have reflected

students’ own emotional journeys as they began to learn about the

different components of design. In Gorichanaz’s original study, a

large majority of drawings were of neutral valence, whereas in our

results, only a slight majority were.

Finally, we analyzed the drawings for the presence of two other

concepts that were central to this offering of the HCI course: scoping
and accessibility. The instructor frequently described design as

a process of decision-making and problem-solving, framing the

design process as one way to try to make sense of complex, wicked

problems. As a result, they often emphasized how well-grounded

design decisions helped designers define the scope of their designs,
startingwithmany plausible concepts and narrowing down to fewer

feasible solutions. In the 23 Early drawings, only 3 (13%) students

depicted any notion of scoping down from many alternatives to

one (or a few) chosen idea or solutions. Similarly, accessibility and

inclusive design were discussed throughout the course. Students

were encouraged to think about potential stakeholders’ diverse

abilities, backgrounds, and prior knowledge, and early on in the

course conducted an activity about unintentional biases in the

design process. In the 23 Early drawings, 4 (17%) students integrated
some mention of accessibility, inclusion, or marginalization into

their drawings.

3.1.3 Metaphors Employed. Metaphors can reveal important in-

sights about students’ learning, showcasing what funds of knowl-

edge [1, 37] they draw upon to make sense of the HCD process

as they learn it. In the original study, about a third of drawings

Figure 8: An Early loop shaped drawing by an undergraduate
depicting both a mind map diagram and a series of images. It
is multicolored, uses mostly words with some illustrations,
depicts both positive and negative emotional valence, and
portrays design as the water cycle.

Figure 9: An Early loop shaped drawing by an undergraduate
depicting both a mind map diagram and a single image. It is
monochromatic, uses mostly words with some illustrations,
has high user presence, and portrays design as a sensory
experience.

contained some identifiable metaphor beyond the design models

students were taught in the course. In our 23 Early drawings, 6 (26%)
contained identifiable metaphors. We categorized 3 of these 6 draw-

ings according to metaphor definitions provided by Gorichanaz

(definitions reprinted from [18]):

• Design is directing energy (1 drawing): These drawings

showed dots or waves pulsing throughout the design process.

This metaphor emphasizes the mental effort and attention

involved in design.

• Design is growth and transformation (1 drawing):

These drawings depict natural phenomena of change, such

as [...] flowers growing in the rain. This metaphor evokes

the changes that occur both within the design taking shape

and within the designer.
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• Design is working together as a team (1 drawing): These

drawings centrally depict the design team working, such

as during an affinity diagramming activity. This metaphor

emphasizes that HCD is typically done on teams.

The other 3 metaphors we identified did not fit cleanly into the

existing definitions, so we created our own categories:

• Design is a game (1 drawing, (a) in Figure 1): This drawing

depicted design as a board game, with designers “playing”

the game to progress through the design process, setbacks

indicated by “return to previous space” paths, and “winning”

the game as releasing a quality artifact that fit user needs.

This metaphor emphasizes the playful and creative aspects

of HCD, and the agency of the designer in driving movement

through the process.

• Design is like the water cycle (1 drawing, Figure 8): This

drawing depicted design work as a water cycle, with ideas

“raining” down from a cloud, “condensing” into a formless

puddle which was then used to fill a glass representing a

solution, and water “spilling” out of a glass to represent

modifications needed after user studies. This metaphor em-

phasizes the fluid and cyclical nature of HCD process.

• Design is a sensory process (1 drawing, Figure 9): This

drawing emphasized the traditional 5 senses (vision, hearing,

touch, smell, taste) and cognition (brain) with a labeled image

of a human body, depicting design as finding a way to en-

gage all senses, while keeping in mind those whose sensory

abilities differ. This metaphor emphasizes the user’s abilities

as a key consideration within HCD and the importance of

accessibility.

3.2 End-of-Class Drawings and Changes in HCD
Visualization Over Time

Figure 10 shows the results of the visual content analysis for the

22 End-of-Class HCD drawings. We categorized the End-of-Class
drawings using the same scheme as in the previous section, so

below we omit repetitions of category definitions for brevity’s sake.

3.2.1 Formal Qualities. During the End-of-Class drawing activi-

ties, students visualized the human-centered design class slightly

differently than before. Of the 22 drawings collected, we catego-

rized 11 (50%) as diagrams and 8 (36%) as images, with 3 drawings

(14%) containing both diagrams and images. Of those four dual-type

images, we categorized two as diagram-dominant and one as image-

dominant, bringing the total for further analysis to 13 diagrams

and 9 images. This is roughly consistent with the Early drawings.

Of the diagrams, flow charts predominated (10/13, 77%), while

timelines (3/13, 23%) made up the rest. No other subtypes of di-

agrams were seen in the End-of-Class drawings. The flow chart

majority in these later drawings is consistent with Gorichanaz’s

original study. However, it signifies a temporal trend within our

dataset: While early drawings contained more diversity in the dia-

grams, End-of-Class diagram representations narrowed to mostly

flowcharts, some timelines, and no other diagrammatic represen-

tations. Of the images, a slight majority (5/9, 55%) were narrative
images, 3 (33%) depicted a series of images, and 1 (11%) was a single
image representation of the design process. Similar to the diagrams,

these End-of-Class image proportions are roughly consistent with

the original study’s results, but represent a narrowing of diversity

from our Early dataset.

15 of the End-of-Class drawings depicted people (68% of all draw-

ings, or 88% of the 17 drawings that contained any imagery). Only

4 (18%) contained some sort of emotional signal, while 10 (45%)

had at least one decorative or abstract shape. Light appeared in

about a third (7/22, 31%) of the drawings, while tools featured in 5

(23%) drawings. Elements of nature appeared in only 2 (9%) of stu-

dents’ drawings, while technology like computers and smartphones

was depicted in 8 (36%) drawings. A small handful also depicted

documents, buildings, and animals. Overall, these End-of-Class con-
tents are relatively consistent with the original study. However, in

comparison to the content of our Early drawings, we noted a few

temporal trends. The presence of emotional signals dropped starkly

in later drawings. Also, whereas the Early drawings contained more

nature imagery than technology imagery, this proportion is flipped

in the End-of-Class drawings, with technology now predominating.

With respect to the shape of the design process within the 22

drawings, loops (7/22, 32%) were the most prevalent of the original

categories, with slightly fewer circle-shaped drawings (5/22, 23%)

and only a few linear drawings (2/22, 9%). However, other-shaped
drawings actually made up the majority of this dataset (8/22, 36%).

We inductively categorized these latter 8 drawings into:

• 3 thought process drawings;
• 1 spiral drawing;
• 1 ecosystem drawing;

• 1 web (Figure 11), which portrayed several many-to-many

connections among icons and phrases;

• 1 collage (Figure 12), depicting a series of unconnected and

unordered phrases and images; and

• 1 development image, which depicted a lone designer inter-

acting with a computer.

These categorization spreads are consistent with the Early
drawings from our dataset, though they remain inconsistent with

Gorichanaz’s original findings due to our high proportion of loop
shapes, while Gorichanaz saw a majority of linear shaped draw-

ings [18]. In the End-of-Class drawings, we also saw a the original

study’s collage shape arise, while our thought process and devel-
opment categories could conceivably fall under the single image
category from the original study. On the other had, our web shape
appears novel, suggesting at least one student viewed HCD as a set

of highly interconnected elements.

When analyzing the text-to-image ratio of drawings, all 22 draw-

ings contained at least some text (which is consistent with our

Early activity results). We categorized 5 drawings (22%) as all words
with no imagery at all, 8 (36%) as words with illustration, and the

slight majority (9/22, 41%) as words with labels. This represents a
temporal trend within our data toward slightly more imagery over

time. However, we note that our results remain inconsistent with

Gorichanaz’s original study: Whereas the original study found the

majority of their drawings to be all words, our largest text-to-image

category was words as labels.
Finally, slightly fewer student drawings used multiple colors in

the End-of-Class activities, though single-color drawings were still

in the minority: 14 (64%) of drawings contained two or more colors,
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Figure 10: The proportions of key characteristics of the 22 End-of-Class student drawings collected in Week 10/10: First, images
vs. diagrams, then type of representation, then shape of representation, then proportion of text vs. images. Drawings depicting
both an image and a diagram in the first column are categorized according to their most salient feature in subsequent columns.
Created with SankeyArt.com.

Figure 11: An End-of-Classweb shaped drawing by a graduate
student depicting a flow chart diagram. It is monochromatic,
uses mostly words with some illustrations, has some user
presence, and a definitive ending.

Figure 12: An End-of-Class collage shaped drawing by an
undergraduate depicting a series of images. It is multicolored,
uses mostly words with some illustrations, has some user
presence, a definitive ending, and neutral emotional valence.

while 8 (36%) were monochromatic. Within our study, this appears

to be a slight temporal trend, with the monochromatic proportion

of End-of-Class drawings slightly increasing compared to the Early
drawings. Our results are still consistent with Gorichanaz’s original

study which found the majority of drawings to contain multiple

colors.

3.2.2 Design as Expressed. Many facets of the End-of-Class HCD
drawings resembled students’ Early HCD drawings, which may be

expected given the short duration of the course. For instance, of

the 22 later drawings, 10 (45%) had a clear ending for their design

process depiction, while 12 (54%) did not. We did see 1 (5%) drawing

use “scare quotes” around the word “final” to indicate that the design
process was not really finished, something that was not observed in

the earlier drawings, but the proportion overall was still quite small.

About a third (8/22, 36%) of the later drawings depicted designers

having direct conversations with users, while the majority (14/22,

64%) did not. On the other hand, a majority (21/22, 95%) of drawings

did contain user presence in some way, either in drawings of users

themselves or in written descriptions. Only 1 (5%) had no user

presence at all. Of the 21 drawings which showed users, 7 (31% of

the total drawings, and 33% of the 21 that featured users) reflected

deep user presence, with users mentioned or depicted at least three

times. 14 drawings (64% of the total drawings, and 67% of the 21 that

featured users) engaged with users in shallower ways with only 1-2

mentions. Explicit depictions of design as a process of scoping were

even more rare than before, with only 1 (5%) of the 22 End-of-Class
drawings indicating a design process which narrowed down many

alternatives to one (or a few) chosen idea or solutions. All of the

above facets of design expression were relatively consistent with

the Early HCD drawings provided by students in Week 3.

Temporally, we noted a handful of differences in the way design

was expressed in End-of-Class drawings vs. Early drawings. For

instance, designerly reflection was depicted in slightly about twice

as many End-of-Class drawings (6/22, 27%) than it was in Early
drawings, even though the majority of drawings (16/22, 73%) still

contained no indication of reflection. Figure 13 shows an example
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Figure 13: An End-of-Class circle shaped drawing by an under-
graduate depicting a flow chart diagram. It is multicolored,
contains a conversation with users, uses words as labels for
illustrations, has high user presence, and depicts a designer
reflecting on their process.

of reflection. Though this proportion is still small (which is consis-

tent with Gorichanaz’s original results [18]), this may indicate an

increase in students’ understanding of reflection as an intrinsic and

necessary part of the HCD process.

Another notable difference arose in the proportion of drawings

which portrayed some kind of emotional valence. While the ma-

jority (15/22, 68%) of drawings portrayed design neutrally, and no

drawings depicted only negative feelings about design–which are

both consistent with our Early drawings–the proportion of draw-

ings that portrayed design with purely positive valence increased

(6/22 or 27% of the End-of-Class drawings, up from 3/23 or 13%

of the Early drawings). The number of drawings containing both
positive and negative emotional indicators also dropped substan-

tially (1/22 or 5% of the End-of-Class drawings, down from 7/23 or

30% of the Early drawings). This shift may indicate that students

tended to view the design process more positively as they gained

confidence and competence in their skills, or at least that they were

less confused or anxious about HCD by the end of the course.

Finally, we noted more students including elements of accessi-
bility in their HCD drawings at the end of the course. In the 22

End-of-Class drawings, nearly half (10/22, or 45%) of students inte-

grated depictions of accessibility, inclusion, or marginalized users

into their drawings. This is a substantive increase over the Early
drawings, where only 4 (17%) drawings indicated accessibility con-

tent. Though this is to be expected given the instructor’s expertise

and emphasis on inclusive design, it is still heartening to see that

more students considered accessibility more central to HCD at the

end of the course.

3.2.3 Metaphors Employed. 7 (31%) of our 22 End-of-Class draw-
ings contained identifiable metaphors. 4 of these 7 drawings aligned

with metaphor definitions provided by Gorichanaz [18], which were

the same as the Early drawings:

• Design is directing energy (2 drawings)

• Design is growth and transformation (1 drawing)

• Design is working together as a team (1 drawing)

Figure 14: An End-of-Class ecosystem shaped drawing by
a graduate student depicting a narrative image. It is mul-
ticolored, has high user presence, uses words as labels for
illustrations, shows positive emotional valence, and portrays
design as a solar system.

Of the other 3 metaphors identified within the End-of-Class draw-
ings, 1 was the same as a previous metaphor from our study’s Early
drawings, while the others we defined as below:

• Design is a sensory process (1 drawing)

• Design is the solar system (1 drawing, Figure 14): This

drawing depicted elements of the HCD process as “clouds”

orbiting around a central sun which was labeled as the user.

This metaphor emphasizes the end user’s needs and prefer-

ences as central to all parts of HCD.

• Design is a rollercoaster (1 drawing, (c) in Figure 1):

This drawing represented the design process as a roller

coaster, with designers in a car going down the tracks. This

metaphor emphasizes the unpredictability and emotionality

of HCD, along with the “ups and downs” designers experi-

ence through successes and setbacks during the process.

4 Discussion & Concluding Remarks
Figure 15 shows the formal qualities of the full 45 human-centered

design drawings we collected in our study, while Figure 16 shows

the results of Gorichanaz’s original study [18].

At a high level, most of our results were consistent with the

original study’s, validating several trends in how students visual-

ized human-centered design. This resemblance was particularly

pronounced in drawings from the End-of-Class activity, whereas the
Early drawings seemed to span a broader spectrum of categories.

Notably, in our Early HCD drawings, we saw a definitive focus on

natural imagery and natural landscapes that all but disappeared in

the End-of-Class drawings. The University of Denver is located in

Denver, Colorado, USA, a city that is known for outdoor recreation,

and many students here participate in outdoor activities. This pres-

ence of nature may indicate that students were drawing upon their

background funds of knowledge [34] to sensemake about HCI early

on, but did not feel they needed to rely on their outside knowledge
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Figure 15: Results of our replication & extension study showing the proportions of key characteristics of all 45 student drawings
we collected: First, images vs. diagrams, then type of representation, then shape of representation, then proportion of text vs.
images. Created with SankeyArt.com.

as much at the end of the course. We also saw an increase in tech-

nological imagery such as computers and smartphones from the

Early to the End-of-Class drawings. This technological focus aligns
with prior work from engineering education which noted students’

technologically-focused definitions of HCD [38], though it may also

have been due to our HCI course’s heavy focus on Figma prototyp-

ing in the last four weeks of the curriculum. Another notable trend

in our temporal data was a substantial increase in students who

conceptualized accessibility as a core element of human-centered

design by the end of the course, which is perhaps not surprising, but

it is at least heartening to suggest that students can integrate more

inclusive design perspectives over time through HCI education.

Finally, we also found a few new evocative design metaphors to ex-

tend the set provided in the original study, including like Design is a
rollercoaster and Design is a game. These metaphors, together with

Gorichanaz’s original set, suggest that some students might appre-

ciate a more playful approach to learning design, such as through

gamification principles or game-focused design challenges.

Nonetheless, these insights should be interpreted in light of the

limitations of our context. We conducted this study with students

from one offering of one HCI course, which means that our sample

size was smaller than Gorichanaz’s original study. Though we saw

several similarities in proportion among our results compared to

the original study, a larger amount of students might have provided

more direct comparisons of HCD drawings. The University of Den-

ver’s ten-week quarter system model provides less instructional

time than schools on semester models, which may have had a ceil-

ing effect on how much students’ conceptions of HCD could really

change between the Early and End-of-Class drawing activities. Fur-

ther, we did not collect identifying information for each drawing,

so we have no way of analyzing individual students’ trajectories

in their comprehension of HCD. Future work should attempt to

explore more deeply how individuals experience and internalize

HCD within the context of HCI education.

Despite these limitations, our results present interesting impli-

cations for HCI education research. Our study contributes one of

the first attempts to formally replicate HCI education research in a

classroom, providing a flexible and lightweight exemplar others can

leverage to formally validate and extend HCI pedagogy. We hope

that this paper inspires others to integrate HCI education learning

activities into their courses and rigorously document the results of

these interventions, so we as a community can build toward more

robust foundational knowledge for HCI education.

Our results also raise intriguing questions around the goal of

HCD pedagogy and HCI education more broadly. Overall, the End-
of-Class drawing set contained less diversity in model shape and

imagery content than the Early drawing set. Students’ inclusion

of emotional signals and non-neutral emotional valence declined

over time as well, implying students may have initially considered

emotion as an important element of human-centered design, but

did not by the end of the course. One way to interpret these trends

is that they are a direct result of students’ learning: Indeed, one

should expect students to have more well-defined and standardized

definitions of human-centered design after they have spent ten

weeks learning about it. However, another interpretation is that

students may have actually become less creative in the ways they

portrayed design over time. Creativity is often seen as a funda-

mental design skill [12, 25], with many design education activities

aiming to help students practice creative ideation [32]. If we teach

computing students to adhere to standardized models in what may

be their only exposure to design in the entire curriculum, what

impact might this have on students’ creativity? What values may

we implicitly endorse in HCI pedagogy that contradict our explicit

desires for students to creatively express themselves? Future work
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Figure 16: Results of Gorichanaz’s original study [18] showing the proportions of key characteristics of student drawings in
the dataset: First, images vs. diagrams, then type of representation, then shape of representation, then proportion of text vs.
images. Created with SankeyArt.com. Reprinted with the permission of the author.

in this space should explore the normalizing effects of HCI peda-

gogies through longitudinal studies and try to determine how our

practices impact our students’ conceptions of the world.

Finally, we note that while these drawings depict students’ vi-

sualizations of the human-centered design process, they do not

provide us any information about how students conceptualize their

own responsibilities in relation to design. During the End-of-Class
activity, we collected additional data about how students view their

own role in the design process and why they feel that way (see

the Appendix for an overview). This data was not analyzed for this

paper due to time and paper length considerations, but we hope to

present these initial findings at a future HCI venue soon. We hope

that this additional perspective can support broader conversations

around ethical agency in technological design processes.
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A Human-Centered Design Drawing Activities
For the drawing activities, we followed the structure outlined in

Gorichanaz 2025 [18] with minor modifications to promote clarity

of prompts or better fit our learning context.

A.1 Early Activity (Week 3)
In this subsection, we denote modifications to the original study’s

activity structure with underlined text followed by a descriptive

footnote.

This activity was conducted as a warm-up at the beginning of

the day’s class, adhering to the structure of a typical class ses-

sion. The title of the warm-up activity was given as “What does
‘human-centered design’ mean to you?” and this header was visible

throughout the activity on the slides displayed to students. Students

were given the following prompts and amounts of time in parenthe-

ses to work on their drawings. These prompts were displayed on

a projection screens at the front of the room while students were

working.

(1) Think of all the activities, stages, concepts, tools, etc., that

you know of so far which
2
are involved in the design process.

Without looking at your notes or talking to your neighbor,

see how many you can list. Don’t worry about order! (2

min.
3
)

(2) Compare your list with someone nearby. Refer to the syl-

labus, textbook, your notes, etc. as needed. Make sure both

of you have as much accounted for as you can. (3 min.)
4

2
Added to the early activity to emphasize that students were still early in the design

learning process and should not worry about incomplete answers.

3
Extended time by 1 min.

4
Minor text addition for clarity.
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(3) Now, draw your vision of the design process on the paper we

provide
5
. (10 min.

6
) [Students are provided with 11×17-inch

paper and colored markers and crayons7, and instrumental
music is played on low volume.]
• Try to make it your own, not just copy one of the ones

from the book. Is it a diagram? a map? a word cloud? an

image?

• Try to incorporate concepts that we talked about in class,

as well as your experiences so far actually doing the design

process (e.g., brainstorming).
8

• Did you experience things in the design process that aren’t

captured in the course materials, such as feelings or emo-

tions? Try to draw those too.
9

Next, students had 5 minutes to get into small groups of 3-4 and

share their drawings as well as why they chose to represent the

design process in that way. They were asked to identify similarities

and differences among each others’ drawings. Additionally, the

following prompts were displayed on the projection screen during

the small group discussion
10
, to encourage reflection:

• Get into groups of 3-4 people. Each person should share their

design process picture. Then, together, discuss:

– Did anything surprise you in this activity? Anything you

noticed?

– What formats did you see among your classmates’ draw-

ings? (step-by-step, word cloud, image...)

– Is there anything in your drawings that is missing from

the course materials? Anything in the course materials
11

that is missing from your drawing?

Finally, groups shared out one or two insights to the whole class,

and the instructor led the class in a follow-up discussion. The whole

class discussion covered the three small-group prompts above
12

and lasted about 10 minutes.

A.2 End-of-Class Activity (Week 10)
This activity was kept as similar to the Early activity as possible,

including the timing at the beginning of the class session, the or-

dering and content of prompts, and even the music played during

the drawing activity itself. In this section, we denote modifications

to the Early activity with underlined text followed by a descriptive

footnote.

Modifications we made to the End-of-Class activity included:

• During Step 3 (drawing), we amended one of the prompts

given to students to “Try to incorporate concepts that we talked
about in class, as well as your experiences so far actually doing
the design process (e.g., brainstorming, user testing, iterating,
working with teams).” 13

5
Edited prose to remove "I want you to..." and added paper note for clarity.

6
Shortened time by 2 min.

7
Extra art materials provided.

8
Added concrete example for clarity.

9
Added for clarity.

10
Prompts were visible to students rather than just verbally conveyed.

11
In both instances here, the original study specified “the syllabus and the textbook.”

We used a range of course materials in our class, so broadened the description.

12
The original study’s discussion also included prompts of “If you had to remove one

step from the design process, which would it be?” and “What does the format of the

representation mean when it comes to the design process?” We omitted these for time.

13
Added more concrete examples for clarity.

• We added an additional step directly after the drawing and

before the small group discussions, prompting students as

follows:

– Draw a representation of yourself as a human-centered

designer (if you don’t have one already).

∗ What is your role in this process?Where are you?What

are you responsible for?

∗ Label yourself clearly–e.g. with a circle or arrow

labeled “Me.”

∗ Write a few sentences about why you drew yourself

like that.
14

• During small group discussions, students were prompted

with an additional question: “Where did people place
themselves? Any differences?” 15

14
This prompt was not included in the original study. Written answers to this prompt

were not included in our visual content analysis reported in this paper, since students

were asked to write on the back of their drawings. We originally intended to extend

this replication study with an additional self-representation component illustrating

how students viewed their responsibility as designers, but opted not to include these

results for length and conciseness. We plan to publish these results alongside a more

in-depth discussion of ethical agency and responsibility in HCI education in a future

venue.

15
See above footnote.
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