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ABSTRACT
Card-based design tools–design cards–increasingly present oppor-
tunities to support practitioners. However, the breadth and depth of
the design card landscape remain underexplored. In this work, we
surveyed 103 design practitioners to assess current usages and asso-
ciated barriers. Additionally, we analyzed and classified 161 decks
of design cards from 1952-2020. We held a workshop with four
experienced practitioners to generate initial categories, and then
coded the remaining decks. We found that the cards contain seven
different types of design knowledge: Creative Inspiration; Human
Insights; Material & Domain; Methods & Tooling; Problem Defini-
tion; Team Building; and Values in Practice. The content of these
cards can support designers across design stages; however, most
are intended to support the early stages of design (e.g., research and
ideation) rather than later design stages (e.g., prototyping and im-
plementation). We share additional patterns uncovered and provide
recommendations to support the future development and adoption
of these tools.

CCS CONCEPTS
• Human-centered computing → HCI design and evaluation
methods; Systems and tools for interaction design.
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1 INTRODUCTION
Design cards have long been presented as valuable tools to support
HCI and design work. The popularity of design cards stems from
these tools being “simple, tangible and easy to manipulate” [35], and
that they are an “approachable way to introduce information and
sources of inspiration as part of the design process [53].” A paper
published in 2019 has found that more than 150 of such card-based
tools exist [46]. These cards have been developed by both academic
researchers and industry practitioners. Some prominent examples
of these cards include the IDEO Method Cards [28], the Envision-
ing Cards of the Value Sensitive Design Lab [24], and the Design
with Intent toolkit for influencing user behavior by design [32]. In
addition to serving as tools to support design practitioners with
their work, design cards can also be used as artifacts to support
the translation of academic insights into design practice [15]. This
includes the use of cards to communicate frameworks [e.g., 34],
theories [e.g., 10, 29], and general research findings [e.g., 21]. De-
sign cards continue to be of interest to the CHI community. The
most recent CHI proceedings (2022), for example, presented a set
of design cards to support designers’ reflection around technology
acceptance (a best paper award winner) [42], and another set of
cards to support the design of emergency medical services [47].
These examples demonstrate the promise of the card-based tools in
not only deepening knowledge and introspection around design,
but also enhancing practice.

However, while design practitioners may have heard of design
cards, they are unlikely to be aware of the breadth and depth of
offerings that exist today. Many practitioners that we have talked
to both prior and during this work could only recall a few decks
of design cards and were surprised when told that there exists
more than 150 different decks. This lack of awareness is further
complicated by the fact that the form and content of design cards
have continued to evolve, with new design insights and sources
being materialized in different card formats. This limited perception
and understanding of what design cards have to offer seem to pose
critical barriers in the adoption of these tools, raising a number of
questions. What insights are actually embedded in existing design
cards? How can they contribute to the design process?When should
they be used? What are new trends in design cards and how have
these tools changed over time? Without a clearer understanding
of the design cards landscape, knowing when to apply them and
harnessing the knowledge in practice is difficult. This lack of clarity

https://orcid.org/0000-0002-9460-2568
https://orcid.org/0000-0002-3555-6637
https://orcid.org/0000-0002-3960-5088
https://orcid.org/0000-0002-1874-632
https://orcid.org/0000-0001-8358-4264
https://doi.org/10.1145/3544548.3580712
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1145/3544548.3580712


CHI ’23, April 23–28, 2023, Hamburg, Germany Hsieh et al.

not only limits the use of these potentially valuable design tools, but
also raises doubts about the efficacy of these cards as translational
artifacts to help communicate valuable insights from research.

Thus, to demystify the current and changing landscape of de-
sign cards, we began with a local survey of 103 designers based
in Taiwan. We primarily asked them about their exposure to and
use of card-based design tools. We found that these designers had
limited experience with using design cards and identified three key
barriers to using these tools: (1) Perception of insufficient value in
the contents of the cards; (2) High costs associated with obtaining
and using the cards; and (3) Lack of structural support or norms
to use these cards in the workplace. After conducting this survey,
we conducted iterative coding of 161 design card decks, where we
found that existing cards contain seven different types of design
knowledge: (1) Creative Inspiration; (2) Human Insights; (3) Mate-
rial & Domain; (4) Methods & Tooling; (5) Problem Definition; (6)
Team Building; and (7) Values in Practice. We also found that while
design cards have been developed to support work across all phases
of design, most are configured to support ideation. Meanwhile, the
fewest number of card decks support implementation work. Our
analyses further confirms a growth in design cards and changes in
content (from creative inspiration and methods to more domain
specific insights, e.g., AI) over time.

Our findings offer three contributions. First, our analyses of de-
sign cards builds on existing research on classifying design cards
and identifies insights contained within existing cards; this con-
tributes to a richer understanding of the design card landscape,
helps distinguish offerings in relation to one another, and can sup-
port practitioners in identifying which tools to use in specific con-
texts. Second, our analyses highlight trends and patterns in cur-
rent design card development, and suggest opportunities for future
research and development of tools to support design. Third, we
provide empirical data on the current use of design cards in practice,
suggesting potential mismatches between existing offerings and
the needs of practitioners. All together, this updates and advances
collective knowledge of design cards.

2 RELATEDWORK
Card-based design tools–design cards for short–are intended to
assist and provide structure to design processes. They are often used
to facilitate creativity and stakeholder engagement [30], and they
achieve this by providing inspirational images, generative prompts,
or theories bundled into tangible and applicable material-based
resources [10, 27]. However, due to the increasing array of offerings,
it is difficult to provide a more specific definition for the tools [11].
A variety of design card decks have been developed to abet a diverse
set of designerly needs across topics and situations. They have also
been designed to be used in a variety of settings, such as freelance
designers working in silos, design teams in collaborative sessions,
and to engage with clients or users [50]. Design cards may also
come in many different forms. Although design cards have largely
been defined by their tangibility and physical forms reminiscent
of playing card decks [26], there are now a variety of digital decks
hosted on the web and not limited to the materiality of physicality.

Several studies have been conducted to examine the usefulness
of card-based design tools. They generally suggest that these tools

can support creativity [35], facilitate “inspiration, organization and
communication of ideas” [13], as well as offer useful bits of knowl-
edge or information [40]. However, these published studies on
design cards have focused on the use of only individual sets of
cards, and are often conducted in controlled settings. This leads to
an important question about these tools: are these cards actually
used in practice? If these potentially valuable design tools are not
utilized in practice, what are some key barriers to adoption? Em-
pirical data on the adoption of these design cards by practitioners
is critically needed to understand how these tools can realize their
full potential.

One potential barrier to the adoption of these tools is the lack
of awareness and knowledge of what is offered in these cards. As
noted by Aarts et al., while new cards are regularly introduced by
design researchers (and practitioners), “little information can be
found that guides future designers as potential users of such design
cards in identifying such cards and selecting the ones that are most
fitting for their specific design challenge [4].” Thus they, and some
others in recent years have acknowledged the need to consolidate
and systemize collective understanding of the design cards.

One of the first of such analyses was a review of 18 sets of
design cards by Wölfel & Merritt published in 2013 [53] to an-
alyze how design cards might benefit designers. They suggest
that the cards can be categorized along five design dimensions:
(1) intended purpose and scope of use; (2) duration of use; (3)
methodology; (4) customization; and (5) formal/material qualities.
Through their clustering activity, they further categorized the pur-
pose and scope of use of the cards into three types: (1) Generaliz-
able; (2) Participatory/Customizable; and (3) Context Specific. They
also identified four groups for the duration of use dimension: (1)
Anywhere/Anytime; (2) As needed; (3) Beginning of; (4) Specific
point. While these groupings provide good basis, a number of ques-
tions have been raised about the classification established in this
work [4, 46]. For example, should the “general tools” grouping be
more fine-grained and have separate classifications for methods and
ideation? Does participatory design warrant its own category and
are some of the decks coded under participatory about participatory
design or more just generally about fostering collaboration? How
does “anytime” use differ from “as needed”? Further, this work only
assessed 18 sets of cards, raising limitations about the robustness
of the categories, breadth of analysis, and generalizability of the
work as over one hundred other cards exist.

To address these limitations, Roy and Warren followed-up with
a study of 155 card decks and categorized the main purposes of
the cards into: (1) Systematic design methods and procedures; (2)
Human-centered design; (3) Domain specific design; (4) Creative
thinking and problem solving; (5) Team building and collaborative
working; and (6) Futures thinking [46]. However, one may also
question these categories similar to Roy and Warren’s own critique
of Wölfel & Merritt’s categories. For example, are systematic de-
sign, human-centered design, and creative thinking and problem
solving three distinct enough categories to clarify the landscape?
Further, these categorizations may lack sufficient granularity to
help communicate to designers when or why they should use these
cards. For example, human-centered design alone encompasses
many design activities and cuts across various phases of design;
simply categorizing a deck of cards as supporting human-centered
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design does not help make clear why and when one should use
them. This is perhaps why within the same paper, Roy and Warren
also developed �ve categories for how the �cards are supposed to
work�: (1) Prompt and stimulate creative thinking; (2) Summarize
good design practice, know-how or information; (3) Summarize
design methods; (4) Provide concepts for speci�c design problems
or domains; and (5) Provide checklists to aid speci�c design tasks.
But it is unclear how their two sets of classi�cations were sepa-
rately developed or how they relate to each other. All this limits
our understanding of the current landscape of design cards and
makes it di�cult to di�erentiate among and explicate the potential
usefulness of these tools to practitioners.

With a slightly di�erent focus, Aart's et al. 2020 paper sought
to characterize the design space of the cards [4]. In coding 32 card
sets, they explored 10 dimensions of the card designs, such as clar-
ity, consistency, datedness, attractiveness, and more. Of particular
relevance to this work is their coding of the purpose of the cards,
and the design activity where the cards may be applied. Like Wölfel
& Merritt, they ended up with high level categories for these di-
mensions. For purposes of the cards, they grouped the cards into
(1) General; (2) Speci�c; and (3) Methods. For design activity where
the cards may be applied, they grouped the cards into (1) Brain-
storming/Ideation; (2) Conceptualization; (3) Requirements; and
(4) User Validation. These high level categories may also not be
granular enough for designers seeking appropriate cards for their
needs. Further, as design cards have evolved over time, one open
set of research questions relates to the changes in patterns and
trends over time. What types of cards are most prevalent? Have the
content of these cards changed over the years as new ones have
been introduced? Exploring these questions, we argue, can o�er us
a more thorough understanding of the design cards landscape and
o�er insights on how to improve these tools moving forward.

3 SURVEY EXPLORING THE CURRENT USE
OF DESIGN CARDS

We began with a survey of designers in a local design community,
Taiwan, to identify usages and barriers to adopting card-based
design tools. Per background on the site of our survey, Taiwan
has an active UI/UX design community. The regional Interaction
Design Association (IxDA) chapter was founded in 2010 and has
held 70 events since its inception that have attracted more than
4,000 attendees (https://www.ixda.org.tw). Another local group,
Taiwan User Experience Professional Association (UXTW), was
founded prior to that in 2005, and has had over 30 events with more
than 3,000 attendees (http://www.uigathering.org). Along with the
growing number of design organizations, many designers in Taiwan
have also studied and practiced around the globe namely in Europe
and the US. Taipei, the capital of Taiwan, has also recently been
recognized by the World Design Organization (WDO) as a leader in
global design (https://wdo.org/programmes/wdc/past-cities/). Two
of the authors are connected with this local design community,
which made it a rich site for survey research. Like any sample, there
are factors to consider in the generalizability of local survey �ndings
across regions (as we revisit in the limitations section). Nonetheless,
this local community o�ers an active group of practicing designers

whose responses provide a valuable glance into the use of design
cards in practice.

3.1 Methods
Our survey included multiple-choice questions as well as Likert
scale and open-ended questions to assess practitioners' prior expe-
riences and needs surrounding design cards. The questions were
structured into �ve key sections: (1) Background information about
the design practitioner; (2) Design work experience in practice; (3)
How the participant learns about design; (4) Barriers to learning
design; and (5) Current usages and general needs of card-based
design tools. The questionnaire took about 10-15 minutes to com-
plete. Each participant was entered into a drawing to win one of
three vouchers (each worth $17 USD) and was provided with a
survey report after completing the entire survey. We recruited the
participants from three online design communities and received
107 responses total. We excluded four invalid responses since three
participants' work was not su�ciently related to design and an-
other participant had only worked as an intern rather than as a
full-time design practitioner.

Our sample included design practitioners with a range of ex-
perience: 18% of participants had less than a year; 36% had 1-2
years; 17.5% had 3-4 years, 14.5% had 5-6 years; 5% had 7-8 years;
2% had 9-10 years; and 7% had over 10 years of experience. This
wide of a range is useful because design cards are intended not
only to support experienced practitioners, but also, importantly,
junior designers and recent design students who may have more to
learn from the knowledge bundled into decks and be able to provide
insight on usage in design education. In terms of their roles, most
participants identi�ed as a UI Designer (23%) or Design Manager
(24%). Design Manager in this context includes Project Manager,
Product Manager, Design Lead/Manager, Director/Founder, and
Freelancer. The breakdown of other roles was: UX Designer (20.5%);
Design Researcher (15.5%); Product Designer (14.5%). Among these
participants, about half (49.5%) worked at a company's internal
design department and the other half worked at either a startup
(37.9%) or consulting agency (12.6%). Almost all participants (93%)
were based in Taiwan and the rest (7%) were located overseas.

3.2 Results
3.2.1 Design Knowledge Seeking.In the questionnaire, before ask-
ing about design cards, we �rst inquired about how design practi-
tioners generally improve their knowledge about design practice.
Among those surveyed, 59% of participants mentioned that they
actively seek out the latest knowledge and skills related to design.
Additionally, 40% of participants said that they accrue the latest
design knowledge or skills on an as needed basis. We also asked
what resources they use to �nd design-related knowledge includ-
ing insights about users. We found that on a Likert scale ranging
from strongly disagree (1) to strongly agree (5), the main channels
for acquiring design and user-related knowledge were: free online
resources such as Medium, blogs, and other news columns (4.35);
employee training and onboarding materials (4); books (3.85); paid
courses either online or in-person (3.55); and lectures or seminars
(3.55).
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3.2.2 Current Usages of Design Cards & Barriers.Among 103 par-
ticipants, only 18 of them (17%) reported that they had prior expe-
rience using design cards in practice. When we asked participants
about the contexts in which they had prior experience using these
tools, the majority reported using them at design workshops (52.2%).
They also shared using the cards in the workplace (30.4%) as well as
in educational settings for both learning about design and for teach-
ing purposes (17.4%). Participants also reported using design cards
as tools for engaging stakeholders at workshops for co-creation
and co-design processes. As one researcher with experience using
a multitude of design cards shared: �These cards are usually used
in workshops with users, experts, and designers to co-design.� This
summarizes contexts of use.

Outside of the 18 participants who had used design cards in prac-
tice, less than half of the participants (43%) indicated that they had
heard or knew about design cards prior to the survey. From these
participants, we also coded their reported barriers and generally
clustered them into three categories. First is a set of barriers related
to the content of the design cards. Most of the participants said that
they did not use the cards because the cards did not match their
work requirements or present utility in terms of the practical work
that they needed to accomplish. Furthermore, nearly one �fth (18%)
of the responses noted that it was unclear how to actually apply
these cards in practice. The second barrier is associated with the
cost of use. About another �fth (21%) of the responses among the
44 participants mentioned that it was too costly to use these cards.
This included costs of time needed to identify appropriate cards
to use, costs of acquiring the cards (either to �gure out where to
download or the retail costs), and costs associated with learning
how to and then applying the cards. Finally, the third set of reported
barriers (9.1%) reported that their company or design team did not
have any norms in place for using and applying design cards on
the job.

However, one important thing to consider in interpreting these
reported barriers is that it is possible that many participants may
not be aware of the array of cards available. This is evident by the
fact that when asked to recall speci�c design card decks, we only
got two speci�c responses: IDEO Method Cards [28] and Bootleg
Method Cards [8]. This lack of awareness of available design cards
may have contributed to the lack of perceived value of these tools. It
may be that the designers' needs can be supported by existing cards,
had they known more about the current landscape of design cards.
Thus, as part of our work, we turned our attention to analyzing
the content of the design cards to better understand patterns and
trends in existing cards.

4 CODING OF DESIGN CARDS
We employed an iterative process where we analyzed the content
of 161 sets of design cards in total, focusing our analyses in terms of
what insights are contained in these tools andwhenthe contained
insights can be utilized in design processes according to practical
phases. Our coding process involved a workshop with experienced
practitioners to form a set of codes based on an initial subset of 42
sets of cards. This workshop was followed by a second phase of
coding among co-authors to robustly categorize the overarching
array of 161 tools.

4.1 Selection of Design Cards
We started our process by collecting the design card decks to be
analyzed. We began with the set identi�ed in Roy and Warren in
2019 [46], which expanded on the set of 18 decks examined by
Wölfel and Merritt in 2013 [53]. While Roy and Warren coded 155
decks, according to their appendix, there were only 135 distinct
rows as some of them were part of the same overall kit (e.g., 18 of
the decks were part of the MethodKit [12]). We then expanded on
the 135 with additional decks identi�ed by Aarts et al. [4]. Through
our process of �nding information for the decks, we were unable
to �nd 8 of the decks previously examined as their referenced links
were no longer accessible and google search yielded no additional
information (e.g., Push Your Design Methods Cards by Gary Burns).
In addition, there were some decks that were coded that were really
about card-based methods that did not actually contain any content.
Since our goal is to examine the content embedded in the cards,
these cards became out of our scope (this included the Card Sort
Method from Nielsen, the Collaborative Analysis of Requirements
and Design, or CARD approach [51], and LayeredCARD [41]. Fi-
nally, there was a set that were card-based games that were not
related to design or creativity speci�cally, which we also excluded.
This resulted in a �nal of 133 decks from prior work.

In addition, we also searched for additional decks that were po-
tentially overlooked, or published after these prior studies (between
2013 and 2020). For cards introduced in academic papers, we used
the keywords �design cards� in Google Scholars. We looked through
the 617 results returned. Many of these results were about the use
of design cards in a design process/workshop. Of the papers that did
present new decks, we included only the ones where either a some-
what complete set was presented in the paper, or if the deck was
available online. This is to ensure that we can assess the content of
the cards, but also to scope our analyses to decks that were intended
to be used by others (as opposed to one-o� research projects). To
explore decks created by practitioners that were not published in
academic literature, we used the same date range of 2013 to 2020
on Google search for �design cards�, and included complete decks
that we came across within the �rst 200 results. These processes
resulted in 28 additional decks, making the total of decks in our set
161.

4.2 Workshop Coding with Experienced
Practitioners

We held a workshop with experienced design practitioners to gen-
erate initial codes for the design cards. This �rst step helps ensure
that we consider practitioners' perspective in our process and gen-
erate categories that may be meaningful and useful to them. Due
to the time constraints of the workshop, we selected a subset of
the decks to code and discuss (42 decks that were well known and
most accessible).

To code the insights embedded in the cards (what), two of the
co-authors who each had more than 10 years of experience in teach-
ing design and have publications related to design cards [removed
for blind review] generated an initial set of categories. These cat-
egories were based on their prior experiences with design cards,
their categorization of the 42 decks selected, and from using cat-
egories identi�ed in previous studies of Design Cards [4, 46, 53].
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This resulted in an initial set of: (1) Methods & Tooling; (2) Problem
De�nition; (3) Human Insights; (4) Domains; and (5) Materials. Two
weeks prior to the workshop, we sent the workshop participants
information associated with each deck, asking them to individually
assess all 42 decks before convening as a group. The provided in-
formation included a list with 42 decks and links to any available
information we were able to �nd on the decks, such as published
academic papers associated with the decks, o�cial websites of
decks, and complete sets or at the very least sample cards of the
decks. While we asked participants to categorize the decks using the
�ve categories that we had generated, participants were told that
these categories were preliminary and that they could and should
adjust them as needed. Participants were also given a comments
�eld to take notes about the cards and categories. This ensured that
the participants went through all the decks and made their own
assessments ahead of the workshop while providing them with
su�cient �exibility to categorize the cards. A few days prior to the
workshop, we sorted their categorizations of the decks by using the
degree of consensus, and at the workshop, we discussed the design
card decks with the highest degree of consensus �rst to help ease
participants into the more contentious discussions.

During the workshop, participants were invited to share their
opinions and experiences, explaining why they made the decisions
that they made ahead of the workshop. For each deck, we also
discussed when each tool may be used. To map the 42 decks to
applicable design phases (when), we used the Double Diamond
(DD) design process [52] derived from Banathy's 1996 �dynamics
of divergence and convergence model� [9]. The process model
breaks design down into four key stages: (1) Discover; (2) De�ne;
(3) Develop; and (4) Deliver.

4.2.1 Participants.Four expert design practitioners with work ex-
perience ranging from 7-28 years in industry participated in the
workshop. They each received $110 USD as compensation in ex-
change for participating. The design experts brought a range of
skills, experiences, and perspectives to the workshop. Expert 1
was a Senior Product/User Experience Designer at Mozilla with
7.5 years of experience designing digital platforms as well as prior
experience working in project management. Expert 2 has over 15
years of design experience and was a Program Manager at a non-
pro�t foundation that focuses on providing service design solutions
to non-governmental organizations (NGOs). Expert 3 had over 28
years of design experience while currently working as a Strategy
Director of the �rst design consultancy to focus on user experience
design and serving as Director of a professional design association.
Lastly, Expert 4 was a Director of Research Development in a de-
sign unit of the Taiwanese government and lecturer at a top design
institution in Taiwan with over nine years of work experience in
total. All the experts also had prior experience using card-based
design tools in practice. They have used a few of the decks being
coded, and have general experience with using card-based tools
in their work, but were not aware of most of the decks prior to
participating in the workshop.

Two of the co-authors (who generated the initial codes) facili-
tated the workshop. They were further supported by four design
students, who helped with setting up the workshop equipment (i.e.,

posters, computers, recording equipment) as well as documenting
discussions in the form of text, photos, and audio recordings.

4.2.2 Initial Codes.For codingwhat insights are contained within
the cards, a few of key observations were noted during the work-
shop discussions. First, a couple of experts reported challenges
di�erentiating between �Domains� and �Materials� as discrete cat-
egories. For example, some of the design cards were related to
designing for AI, which could be coded as either one: AI as a ma-
terial or AI as a domain. Through our discussion, we decided to
merge the two categories. Second, experts pointed out that some of
the design cards could not actually support any of the categories
since they did not embed any �knowledge� in them. Instead, the
experts thought these cards, which mostly contained visual images,
were designed to provide creative inspiration. For example, the New
Metaphor Cards [33] simply included pictures with labels intended
to incite metaphorical thinking and did not contain any other spe-
ci�c information about the images themselves. Therefore, we added
a Creative Inspiration category for these types of cards. Finally, the
experts found that some card decks may contain multiple sets of
insights, so we noted this as well. After this stage, the categories of
what insights they contain were: (1) Methods & Tooling; (2) Prob-
lem De�nition; (3) Human Insights; (4) Materials & Domains; and
(5) Creative Inspiration.

As for whenthe cards may be utilized during design processes
modeled on the Double Diamond design framework, the experts
pointed out that some decks such as the 18F Methods [1] could
be used before design processes begin. For instance, these cards
could be used to prepare for design work. Experts also found that
card decks such as Bootleg Method Cards [8] are most useful for
design education. Thus, we added two more stages to capture this:
Pre-Stage, to account for design planning and preparation, and
Meta-design to support practitioners in gaining a design mindset
or design skills. Workshop participants also discussed challenges
with using the DD framework for categorizing the cards. For ex-
ample, DD places ideation under �Develop,� but �develop� is often
used more colloquially to describe the building of web applications.
Similarly, the �Deliver� stage in DD broadly covers prototyping,
building, and releasing. However, the term does not explicitly con-
vey such a wide range of design activities. This led to confusion
in our discussions and raises concerns about the use of these four
design phases for categorizing design cards.

4.3 Expanded Coding
Using the initial set of codes from the workshops, we conduct
additional rounds of coding amongst the authors to incorporate
the additional decks that were not analyzed in the workshop. Four
of the authors examined each of the decks separately, and met to
discuss any changes needed to the codes and updated the codebook.
Then, two of the authors completed the coding of all the decks.
Any �nal discrepancies were discussed amongst the authors until a
consensus was reached.

4.3.1 Updated Codes.After adding more decks, we observed two
more categories emerging for thewhat. The �rst stemmed from
sets of cards intended to support not individual design work per
se, but rather design teamwork and camaraderie. This type of team
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Figure 1: Reframe Creative Prompt Tool Reprinted with Per-
mission of Philippa Mothersill [39]

building cards were also identi�ed in Roy & Warren [46]. Second,
we noted that a considerable number of decks also provided ways
of accounting for values in the design process. We decided that this
was also a useful categorization for those who may want to inter-
rogate the values that they embed within artifacts. Thus, we added
two more categories: Team Building and Values in Practice. The
�nal categories are: (1) Creative Inspiration; (2) Human Insights; (3)
Material & Domain; (4) Methods & Tooling; (5) Problem De�nition;
(6) Team Building; (7) Values in Practice.

After iterating on thewhat, we also assessed the cards based
on whenthe embedded insights may be applicable in practice. We
found some limitations with the codes generated through the work-
shops. First, there appeared to be a strong overlap between the
Pre-stage and Meta-design cards. More speci�cally, the Pre-stage
cards seemed to be a subset of the Meta-design cards. Thus, we
merged these two categories. Second, as we had noted from the
workshops, the Double Diamond (DD) process model did not clearly
map onto the more commonly described iterative design process
terms: Research, Ideation, Prototyping, Implementation, and Eval-
uation. Given these limitations, we moved away from the DD
model, concluding that more accessible and descriptive classi�-
cations would better support those who may not subscribe to the
UK Design Council way of thinking about design phases. Instead,
for our classi�cation, we used: Research, Ideation, Prototyping,
Implementation, Evaluation, along with a Meta category.

With the updated codebook, two of the authors coded the rest of
the decks. Out of 161 decks, there were slight discrepancies in 48 of
the decks coded. However, the interrater reliability for each of the
coded dimensions were strong, with an average of Cohen's Kappa
at 0.85, ranging from 0.96 (What: Team Building) to 0.74 (When:
Prototyping).

5 FINDINGS
Our classi�cation process resulted in: (1) Seven categories ofwhat
insights are contained in each tool, and (2) Six categories ofwhen
in design processes those insights may be utilized. We begin by
discussing these categories, then we present �ndings from our
exploratory analyses of patterns and trends that emerged.

5.1 Seven Types of Knowledge Contained in
Design Cards

Creative Inspiration.This category of card-based design tools aims
to creatively inspire and to help card users think outside the box by
presenting provocative prompts or visuals to spark ideas. During
our coding discussions, we realized that nearly all design card decks
can creatively inspire card users by facilitating generative and cre-
ative thinking in some shape or form. However, some card-based
design tools exclusively support creative inspiration. Therefore, we

Figure 2: SIM Cards: Design with Symbolic Meaning for User
Happiness Reprinted with Permission of Mafalda Casais [ 18]

reserved this classi�cation for those that only serve this function
and do not communicate any other design knowledge (except for
Values in Practice in some cases since some creative inspiration
decks are provocative in nature and aimed encourage critical re�ec-
tion). An example of Creative Inspiration card-based design tool is
the Reframe Creative Prompt Tool [39] built at the MIT Media Lab
to facilitate interactive ideation by provoking new ways of thinking
about concepts and projects (Figure 1). Design practitioners can
randomly generate card-like prompts and write in their own ideas.

Human Insights.This type of card embeds insights about humans
to help card users understand knowledge about people and how
design a�ects them. Cards in this category often contain insights
about human behavior or psychology, which practitioners can apply
to designing better user experiences. For instance, SIM Cards [18]
can help practitioners learn about positive design mechanisms
to support the long-lasting happiness of users by designing with
symbolic meaning (Figure 2).

Figure 3: Sustainable Design Cards Reprinted with Permis-
sion of Lab for Sustainability and Design, Design School Kold-
ing [45]
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Material & Domain.This category facilitates the dissemination of
knowledge about speci�c domains or subdomains of design, where
a domain is broadly construed; this could be a domain in terms
of the type of technology, material (e.g., AI [2, 3]), modality (e.g.,
sound [6]), design context (e.g., home life [38]), �eld of study or
industry (e.g., the sharing economy [21]). It could also help provide
domain-speci�c insights related to history and trends as well as
challenges, guidelines, technologies, tools, and potential solutions
therein. For instance, the Sustainable Design Cards [45] materialize
emotional, functional, and technical domain knowledge to support
sustainable product design for longevity (Figure 3).

Figure 4: STEM to STEAM Method Cards Reprinted with
Permission of Peter Simon and the Rhode Island School of
Design [49]

Methods & Tooling.This type of card is primarily intended to
help card users understand di�erent design methods and tools to
expand their practices. An example of cards in this category is
the STEM to STEAM Method Cards [49] (Figure 4). These cards
provide methodological approaches to fuse the rationality and logic
of scienti�c methods with the cultural awareness and aesthetic
sensibility of the humanities in design processes. Since design exists
at the nexus of the arts and sciences, these cards are useful for

exploring balanced approaches that resist the more binary ways of
thinking and practicing.

Figure 5: Drivers of Change Cards Reprinted with Permission
of Arup [36]

Problem De�nition.This type of card is designed to help card
users understand and frame problems to de�ne them in the context
of design. Cards in this category provide problem-speci�c infor-
mation, which practitioners can use to address design problems.
For example, the Drivers of Change Cards [36] present detailed
information about waste, water, climate change, demographics,
energy, and urbanization, which practitioners can use to design
remedies for these problem areas (Figure 5). This category appears
relatively underrepresented because practitioners often de�ne and
address problems by gathering insights about humans, materials,
and domains. Since other categories re�ect these areas, this category
was reserved for cards containing insights about problems beyond
human-centered insights and material/domain-speci�c knowledge.
As such, these cards may be especially useful for designers looking
to de�ne problems in terms of not only humans or materials, but
also the environment and other non-human factors, which other
categories may not necessarily capture.
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