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A B S T R A C T

Context: The Design Critique (DC) method is becoming more common in Human–Computer Interaction (HCI)
and User Experience (UX) studies as the need for new evaluation methods of emerging technologies is
increasing. However, there is an clear lack of guidelines on how to conduct DC studies in the UX context.
Objective: The goal of this paper is to provide an overview of the DC method in the fields of UX. In addition,
this paper aims to propose a generic process of running DC studies in the same context.
Methods: We present a systematic literature review of the DC method. Moreover, we conduct a course of
thematic analysis on the selected papers to identify the various DC processes and explore the following
attributes: participant categories, data collection methods, and data analysis methods in each process.
Results: We identified three different trends of DC processes: detailed, moderate and minimal. In addition,
we proposed a generic DC process consisting of 10 steps divided into three main phases: preparation,
conducting design critique, and pro-processing. We found that domain experts represent the majority of studies
participants. Using interviews to collect qualitative data and using script coding analysis are the two most
common methods of collecting and analyzing data.
Conclusion: Conducting DC studies can improve overall systems usability by addressing design flaws at an
early stage of development. The process of conducting a DC varies, depending on the project goals and states.
The DC method aligns well with the small light-weight steps approach in Agile methods.
. Introduction

Collecting feedback is an integral part of any design process, es-
ecially in domains where creativity is essential such as engineering,
ducation, and architecture [1–3]. The Design Critique (DC) is one
f the common methods of collecting feedback from stakeholders and
xperts. One way to define the DC method is the approach of ‘‘construc-
ive criticism’’ in order to collect feedback on a design at any stage of
he project lifespan to determine whether the design meets its objec-
ives or not [4,5]. Typically, collecting feedback includes participants
rom two major categories; end-users and experts, allowing design-
rs to view design matters from different perspectives. Furthermore,
his approach is believed to reduce costs and efforts by eliminating
esign issues as much as possible before moving to the testing and
mplementation phases [4].

The User-Centered Design (UCD) method is widely applied in the
ield of HCI and UX. A typical UCD process follows these steps: in-
estigating, ideating, prototyping, testing and finally implementing.
takeholders’ input is collected during the investigation phase only,
uch as conducting requirements elicitation study, user surveys, and
eeds assessment [6,7]. It is fair to say there is a gap in stakeholders’
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involvement between the ‘investigation’ and the ‘testing’ phases. Hav-
ing that the DC allows participants to provide feedback at any stage of
the design process, integrating the DC method into UCD processes can
improve systems’ design by ensuring that prototyping and development
are not completed blindly [8].

Additionally, this integration contributes to introducing new design
knowledge and design practices that can reduce time, effort and cost
spent during the prototyping and testing phases [4]. The promise is
that the chances of finding major design issues during the testing
phase are reduced by identifying and addressing design issues prior to
testing. This is because UX designers would optimize the system design
while working closely with end-users and experts throughout the UCD
process [5,9].

Recent research investigated incorporating the UCD into Agile pro-
cesses (see [10] for an overview). Agile methods aim to deliver useful
and usable computer systems effectively and efficiently by conducting
small, lightweight iterations [11]. Agile methods aim to iteratively
and incrementally hand over completed system features in a timely
manner [11]. Incorporating Agile methods with the UCD is known
as the Agile User-Centered Design (AUCD) or AgileUX (AUX). This
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integration brings developers and UX designers to work closer together
while receiving feedback from users and stakeholders during the UCD
process [11–13]. Common techniques for integrating UX into Agile
processes include short design iterations, designers working one iter-
ation ahead of the development team and utilizing design techniques
with limited effort spent on upfront research and design [13–16].
Given that agile teams work in short iterations of one to four weeks
and expect input from UX in the same time frames, UX needs to be
lightweight and timely. As illustrated below, a DC process based on
early-stage low-fidelity prototypes can be utilized by an AUX on these
time scales: it can work iteratively on parts of the user interface that
will be developed in the upcoming iteration. Therefore, the UX-Design
Critiques integration can be described as approaches to improving a
software system’s usability that fits well in Agile processes.

The HCI community has highlighted the importance and benefits
of DC for HCI [17,18]. The COVID-19 pandemic shed more light on
the significance of remote design evaluation methods. For instance,
researchers in [19], and [20] described tailored DC processes for eval-
uating immersive systems remotely due to the pandemic. Despite its
benefits, the DC method is not well-investigated in the HCI litera-
ture [4]. In this paper, we conduct a Systematic Literature Review (SLR)
of using the DC method in HCI and UX, and we attempt to address the
following questions:

1. How is the DC method defined in the literature?
2. What are the different contexts of using the DC method?
3. What are the different processes of conducting DC studies in the

literature?
4. What are the participant categories in these studies?
5. What are the common data collection and analysis methods in

these studies?
6. Based on previous DC studies, how would a generic DC process

for UX and HCI studies look like?

In the next section of the paper, we describe our research method-
logy in detail, followed by the data analysis method. In the following
ection, the results of our analysis are presented. After that, we thor-
ughly discuss specific attributes of our study analysis. We propose a
eneric DC process based on the different DC processes extracted from
iterature studies. In the last two sections, we discuss the limitations of
ur study and provide a conclusion.

. Methodology

Our research methodology is entirely driven by the guidelines for
erforming SLRs by Kitchenham and Charters [21]. Our first step
as developing a search strategy for relevant work. After that, we

ntroduced a set of inclusion and exclusion criteria to filter our search
esults in three stages; title, abstract and full script screening. In this
ection of the paper, we describe each of these steps in detail.

.1. Search strategy

Our preliminary searches aimed to identify existing SLR papers and
ssess the volume of potentially relevant studies. However, our search
or other SLR papers did not yield any results. Therefore, we moved
n to conducting trial searches using a different combination of search
erms extracted from papers that ran DC studies. Consequently, our
earch terms were developed and refined iteratively in a snowballing
ashion where the search strings were modified every time we identified
new keyword. Below, we include the search terms used in our final

ueries. The terms were looked up in titles, abstracts, keywords, and
2

ull text. See Table 1 for our search strings.
The terms ‘‘design critique’’ and ‘‘design critics’’ were the main
terms used to create search strings. Additional terms were used
to focus our search on computer science and software engineering
related research work such as: ‘‘computer science’’, ‘‘HCI’’, ‘‘human–
computer interaction’’, ‘‘human–computer interaction’’, ‘‘agile’’,
‘‘UX’’, ‘‘human-centered design’’, ’’UCD", "task-centered design",
"act-
ivity-centered design", and "participatory design".

2.2. Search process

We used two search engines: we mainly used Google Scholar linked
to our university’s library resources. The university library has sub-
scriptions to almost all computer science and software engineering
databases, including but not limited to: IEEE Xplore, ACM Digital
Library, Scopus, Web of Science, CiteSeerX and more. After consulting
with a librarian, we were advised that all these databases would be
searched via Google Scholar when linked to thee university resources.
We used the Publish or Perish software to run all Google Scholar
queries. A significant benefit of this approach is to – automatically –
record all search results in a spreadsheet. Due to the lack of published
work in this area, we did not apply any search filters to maximize
our findings. We combined all search results in one master spreadsheet
consisting of study titles, year of publication, and authors.

Our librarian advised that using Google Scholar and university
library only, there would be a chance to miss some results due to
search engine functional limitations. Therefore, we picked the top three
databases in our field and ran another round of searches on each
database separately. We picked ACM Digital Library, IEEE Xplore, and
Scopus as the most related databases for this field. Our search for
new relevant papers on these databases revealed a small number of
publications that did not appear via Google Scholar and our university
library. We accumulated many duplicate results after we running all
searches. We used Excel’s ’delete duplicates’ feature to keep unique
entries only. The final spreadsheet was shared with other authors for
blind screening, which we describe in the next section.

2.3. Screening process

We developed three screening stages using a set of inclusion and
exclusion criteria, see Table 2. First, we performed screening on the
studies’ title, abstract, and full text. We skipped the introduction and
conclusion stages as we thoroughly screened papers that passed the
abstract screening. Papers selection was based on the authors’ interpre-
tation and guided by the inclusion and exclusion criteria. To improve
the validity of the screening process, at least two authors completed
each stage. A total of three authors completed all screenings, while a
fourth author supervised the screening process. After every screening
stage, authors exchanged a spreadsheet of the selected papers for cross-
checking. In the case of a conflict or a disagreement, the fourth author
was consulted. In the final screening stage, we used the same inclusion
and exclusion criteria to screen unique new findings from the three
databases we described in the previous section, and we included these
new findings in the analysis.

2.4. Screening results

Four runs of online searches were performed on Google Scholar,
and our university library search tool via Publish or Perish software
resulting in a total of 1455 papers. After deleting duplicates and non-
English language papers, the final number of papers was reduced to
704. After the title screening was performed, 253 papers were selected
for abstract screening. By applying the abstract screening inclusion and
exclusion criteria, 104 papers were selected for the final full paper
screening process. Out of the 104 papers, only 39 papers were selected
after applying the full paper screening criteria. After running separate
searches on ACM DL, IEEE Xplore and Elsevier Scopus, we retrieved
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Table 1
Used keywords and search string.

‘‘design critique’’ AND (‘‘computer science’’ OR ‘‘HCI’’ OR ‘‘human–computer interaction’’ OR ‘‘human–computer interaction’’ OR ‘‘UX’’).

‘‘design crits’’ AND (‘‘computer science’’ OR ‘‘HCI’’ OR ‘‘human–computer interaction’’ OR ‘‘human–computer interaction’’ OR ‘‘UX’’)

‘‘design critique‘‘ AND (’’computer science‘‘ OR ’’software engineering‘‘ OR ’’HCI‘‘) AND (’’interaction design‘‘ OR ’’human-centered
design‘‘ OR ’’human-centered design‘‘ OR ’’UCD‘‘ OR ’’task-centered design‘‘ OR ’’activity-centered design‘‘ OR ’’participatory design")

‘‘design crits’’ AND (‘‘computer science’’ OR ‘‘software engineering’’ OR ‘‘HCI’’) AND (‘‘interaction design’’ OR ‘‘human-centered design’’
OR ‘‘human-centered design’’ OR ‘‘UCD’’ OR ‘‘task-centered design’’ OR ‘‘activity-centered design’’ OR ‘‘participatory design’’)

‘‘agile’’ (‘‘design critique’’ OR design crits’’)
Table 2
The inclusion and exclusion criteria for each screening process.

Screening process Inclusion criteria Exclusion criteria

Title screening Titles that included ‘‘design critique’’ or
‘‘design crits’’.
Or titles indicated to using or describing
a DC process in the context of computer
science and software engineering. Titles
that indicated to discussing DC
definitions.

All non-English language papers. Titles that did
not indict to using DC to evaluate designs. Titles
did not’ indicate to defining or describing DC
processes.

Abstract screening Studies that discussed the DC method in
the context of UX research or computer
science education, studies that
mentioned conducting evaluations using
DC on system prototypes. Studies that
indicate to providing definitions of DC
in the context of HCI or UX

Any theoretical study that did not perform any
evaluation using design critique, studies that are
not related to computer science, systematic
literature review paper that did not discuss
conducting design critique evaluation on
prototypes were excluded.

Full paper screening Papers were included if they properly
described a DC process, the DC was
applied practically in the context of a
computer science related topics such as
a user interface or user experience
design, papers that discussed the
definition or the importance of the DC
method in the context of HCI or UX.

Studies that conducted DC but different fields such
as biomedical engineering or industrial design as
these fields are out of the scope of this paper.
Studies that mentioned conducting the DC process
but did not provide any information beyond that.
Studies that did not discuss DC in computer
science education setup. Studies that did not
provide definitions of the DC in the scope of this
paper.
190 hits. By applying the same title screening criteria, we identified 17
potentially relevant papers that did not appear in the previous searches.
A total of 14 of these papers were selected for full script screening.
Only 7 of these papers passed the full script screening making the final
total number of papers included in our study n=48. See Fig. 1 for the
screening process.

3. Analysis

Three major tasks were the focus of our analysis (a) extracting
the DC steps in every study, (b) categorizing studies based on their
contexts and (c) identifying the following three attributes: participant
category, data collection method, and data analysis method. Our anal-
ysis is driven by Cruzes, and Dyba’s recommendations for thematic
analysis in software engineering research [22]. This combination of
systematic literature review and thematic analysis has recently gained
popularity in the field of HCI and software engineering, such as [23–
25]. We downloaded all selected papers that described conducting DC
and imported them into NVivo1 software. Each paper was imported
s a ‘case’ to NVivo. The next step was to read each script carefully
or the purpose of conducting inductive coding. For instance, when
oding [17,26], the code ’define the purpose’ and ’data analysis’ were
dentified based on the below quoted part of the scripts.

"We asked four SNL domain experts (two who participated in the
focus group and two who did not) to use AstroTouch to transform a

1 https://www.qsrinternational.com/nvivo-qualitative-data-analysis-
oftware/home
3

spacecraft’s initial orbit to align it with that of the ISS. Following this in-
person task evaluation, we conducted a design critique to gather initial
qualitative feedback about the feasibility of the application. We present
the results of this critique in terms of the design guidelines outlined
above", [26]

"The first phase of analyzing the video data was a free-form text
annotation that identified points of interest and aimed to capture overall
first impressions. We subsequently conducted an in-depth analysis of
interactions occurring while the annotator tool was switched on, coding
for all instances of the child expressing either critical feedback or
contributions to the design" [17]

Following a reflexive approach, we refined our codes multiple times
and merged redundant ones. Then, we grouped related codes into three
main ’themes.’ Each of these themes was eventually translated into
a DC phase where the ‘codes’ were translated into steps. The entire
thematic framework is presented in Table 3. After completing the
thematic analysis, we assigned the above attributes to each case. Then,
we ran multiple ’Matrix Coding’ queries to investigate the relationships
between different DC processes and these attributes. The results of these
queries are discussed in Section 5.

4. Results

4.1. DC definitions

As stated earlier, the DC method is relativity new in the HCI and UX
literature. Thus, researchers have different definitions of this method.
To improve the understanding of the DC for HCI researchers, we present

various definitions that we found in the literature in this section of

https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
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Fig. 1. Selection and screening process.
Table 3
The thematic framework with the code references.

Themes Codes Paper count

Preparation

Define the purpose 23
Participant’s selection 23
Setting agenda 14
Deciding on feedback structure 11

Conducting DC sessions Present design 32
Receiving feedback 27

Post Processing

Data analysis 26
Reflections 20
Response validation 9
Implications 24

the paper. For instance, the DC was described as a useful tool that
supports innovative prototyping by aiding collaborative design envi-
ronments [27]. Hallnas explained the purpose of DC as providing an
answer to the question of ‘‘why’’ - the basic rationale that motivates the
system [28]. Blevis et al. [4] state that "design critiques accommodates
and provides a mechanism for the consideration of ethics, aesthetics,
and reasoning with respect to understanding interaction design’’, and
it is also faster than traditional usability studies [4,29]. It can also help
receive input on current design ideas, creating a collaborative process
that can spur new thoughts by finding solutions to design flaws within
current concepts. Herring et al. state [30] that ‘‘Design critiques allow
a structured means for determining whether a design adheres to good
practice and confirming that design judgement was carefully rendered
throughout all aspects of the design’’. Design critiques can help build
the criteria needed to perform heuristic evaluations, especially because
custom guidelines are important when innovative projects are being
built [31].

According to Xu et al. [32] reaching an effective solution using a
design critique approach requires conducting multiple DC iterations
with different viewpoints. This is also supported by Dow et al. who
state that producing and sharing multiple alternatives could result in
exploring more diverse ideas and creating higher quality work [33].
4

Another perspective is that conducting DC iteratively can promote
sharing multiple perspectives over different stages of the project [2].

4.2. DC processes

As was mentioned earlier, there is an absence of a clearly defined
DC process for HCI and UX researchers. The majority of studies that
conducted in DC, did not layout their processes clearly. Therefore, in
this section of our study, we present the various DC processes identified
through our thematic analysis. We extracted and summarized the steps
in each DC process to identify commonalities and discuss differences.
Our analysis yielded three main trends of design critique processes:
minimal processes (4–5 steps), moderate processes (6–7 steps) and
detailed processes (8–10 steps).

4.2.1. Detailed processes
We identified nine papers where the DC process was very detailed

and took place over 8–9 steps, refer to Table 4 for details. For instance,
the authors of [3,34,35] recruited students to participate in three
roles: potential end-user, experts, and researchers. At an early stage,
students elicited design requirements by conducting interviews and
questionnaires with other student groups to help establish functionality,
usability, and user experience design elements. Using this data, students
introduced low-fidelity prototypes that addressed five system tasks.
The design was reviewed by other student participant groups, where
all sessions were recorded and processed as part of the post-critique
analysis, qualitative data analysis, then making design decisions. Some
differences between the DC processes in these three papers were noted,
such as missing the response validation or the reflection steps. A similar
approach is presented in [19] to evaluate mixed reality applications
for seniors living with dementias. The process starts with defining
the purpose and deciding on the feedback structure where online
interviews are the main data collection method. Then, five categories
of participants, including potential end-users, domain experts (assistive
technology experts) and developers, are interviewed to collect feed-
back. The post-processing steps include reflections, qualitative data
analysis, response validation and implications. Researchers in [36]
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Table 4
Papers with detailed DC processes.

DC phase DC step [19] [37] [17] [12] [3] [34] [35] [38] [39] [32] [36]

Define the purpose ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Participant’s
selection

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Setting agenda ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Preparation

Feedback structure ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Present design ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓Conducting DC sessions Receiving feedback ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Data analysis ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Reflections ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Response validation ✓ ✓ ✓ ✓ ✓ ✓
Post processing

Implications ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
evaluated a VR application with potential-end users, domain experts
and developers following all 10 DC steps except for the response
validation.

Researchers in [12] collected feedback from children on the autism
spectrum to evaluate the software for learning. The study introduced
a very detailed process that implemented all the DC steps except for
the response validation. All DC sessions were video recorded while
the children interacted with the software. Participants answered simple
questions such as: ‘‘why did you like that?’’ and ‘‘why didn’t you like
that?’’. Script analysis was conducted to look for common themes and
patterns.

In some cases, such as [38,39], the design critique processes were
aimed at collecting feedback from online crowds using web forms. Both
papers implemented a similar approach with minor differences: the
reflections or deciding on feedback structure steps were not performed.
Interestingly, the very goal of [38] was to create a software called
CrowdCrit for conducting online DC studies. The concept of crowed
critique was discussed again in [32], where a comprehensive DC pro-
cess following all ten steps was implemented in a classroom setup.
Using a computer-mediated critique, Easterday et al. [37] introduced
the following process for design critiques: (a) presenting, (b) prompts,
(c) written comments, (d) threaded commenting, and (e) anonymous
up-and-down voting. The step that was added to this particular design
process is that people were allowed to up-and-down vote comments
previously made, adding and subtracting value as a group.

4.2.2. Moderate processes
In the second set of DC processes, a moderate number of steps were

common, where the DC process consisted of 6–7 steps. For instance,
Martin et al. [40] conducted a course of DC sessions with older adults
as critiques. Their process starts with a pre-survey to determine partic-
ipant eligibility. Then, participants were divided into groups, and an
interface was demoed to each group. Next, participants reviewed the
design with the research team and provided their feedback. A second
round was carried out to identify current applications and what the
users were accustomed to. Thereafter, researchers ran a focus group to
discuss participants’ feedback synchronously and record feedback on
sticky notes. These notes were later used in an Affinity Diagramming
session to identify common patterns and extract themes.

As seen in Table 5, [41], and [42] share similar moderate processes
with more emphasis on the second and third DC phases. Furthermore,
the response validation step was present in these two papers, while
it was missing in almost all other papers. This could indicate that
participants provided different input, which required further valida-
tion before making final design decisions. On the other hand, [6,43]
shows a complete absence of the response validation step. It is worth
mentioning that these four papers did not complete the setting agenda
step in the preparation phase. Whereas this step (setting agenda) was
undertaken in [40,44–46], yet we notice different variations of post-
processing steps. Therefore, it is fair to say that the setting agenda step
did not affect the post-processing phase in these moderate DC processes.
5

During our analysis, we came across three papers that conducted
moderate DC processes and were published by the same research lab.
In [10], researchers recruited domain experts (reservoir engineers)to
participate in hands-on sessions that were video recorded and com-
pleted feedback surveys. Although we could assume that these video
recordings and surveys were collected for post-processing, the paper
did not mention the data analysis method. However, in [47], further DC
on the same project (interactive reservoir engine system) was carried
out where the Script Analysis method was used to analyze DC session
data. Finally, the same research lab published another paper describing
a collision reconstruction system called Re-Collision. The DC process
in this study was conducted with police officers in a focus group.
These three paper presented similar DC processes except in [26,44],
the reflections and the response validation steps were not conducted.

In [48], the DC was conducted during the Spring semester with
13 computer science students to learn more about UI design methods.
The study took an exploratory approach; as such, course instructors did
not define the exact problems that needed to be addressed in the DC
process. Therefore, all DC sessions took place in design studios where
undergraduate students reviewed UI design ideas with each other with
the help of graduate students. Notably, in this paper and in [45],
the structure of the critique feedback was set prior to conducting
DC sessions. As can be seen in Table 5, the setting agenda, deciding
on feedback structure, and response validation steps were the least
performed steps in the moderate DC processes. The most common steps
were defining the purpose, participants selection, and implications.

4.2.3. Minimal processes
In the minimal processes category, we found that DC would im-

plement only 4–5 steps. For instance, in [49,50], the DC is limited to
preparing materials to collect rationale critique about a system design,
followed by reflecting on feedback and ending with implications. Dun-
lap in [51] also follows a similar process: they started by reviewing the
design with 9 participants, then discussing the results, and concluding
the study by reporting findings. Researchers in [52,53] described a
DC process that consists of defining the purpose, running the sessions,
analyzing data, and reporting reflections. In [33,54], the same steps
sequence was applied where both studies started with selecting par-
ticipant categories, running the DC sessions, then data analysis and
reflections. A similar minimal approach is presented in [30], but the
receiving feedback part was done in the form of co-creating sessions
rather than only reviewing the design. Whereas in [55], receiving
feedback took place in an online form where participants entered their
feedback in the comments section. Researchers used an API to retrieve
feedback and build a database file.

Table 6 shows all papers with minimal processes along with the
steps taken. Notably, in minimal DC processes, the following steps were
not conducted in any paper: the setting agenda, deciding on feedback
structure and response validation. The data analysis step was carried
out in almost all papers except in [49,51], whereas the reflections step
was present. This indicates that in minimal processes, some researchers
made design decisions based on their reflections on the DC data without
conducting formal data analysis.
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Table 5
Papers with moderate DC processes.

DC phase DC step [41] [42] [6] [43] [40] [10] [47] [44] [48] [45] [46] [26]

Conducting
DC sessions

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Participant’s
selection

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Setting agenda ✓ ✓ ✓ ✓ ✓
Preparation

Feedback structure ✓ ✓ ✓

Present design ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓Conducting DC sessions Receiving feedback ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Data analysis ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Reflections ✓ ✓ ✓ ✓ ✓ ✓

Response validation ✓ ✓ ✓
Post processing

Implications ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Table 6
Papers with minimal DC processes.

DC phase DC step [52] [54] [49] [33] [51] [30] [55] [53] [50]

Define the purpose ✓ ✓ ✓ ✓ ✓

Participant’s
selection

✓ ✓ ✓ ✓ ✓ ✓

Setting agendaPreparation

Feedback structure

Present design ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓Conducting DC sessions Receiving feedback ✓ ✓ ✓ ✓ ✓ ✓

Data analysis ✓ ✓ ✓ ✓ ✓ ✓

Reflections ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Response validationPost processing

Implications ✓ ✓ ✓ ✓
4.3. DC utility context

In our search for the use of the DC method in the context of HCI
and UX, we found that all published works fall under two major context
categories: HCI education and UX design research.

4.3.1. DC in UX design research
Researchers in [43] introduced Snakey as a tangible user interface

for reservoir engineering for project planning. With the help of two
reservoir engineers, researchers conducted a DC study on Snakey pro-
totype to collect feedback about the UX design specifically. Mostafa
in [56], recruited domain experts as well to evaluate their virtual reality
visualization tool. The goal was to understand user-system interactions
in the virtual reality experience better. Clark et al. proposed a soft-
ware named Fluid for UI design. A main feature of this system is the
ability to conduct DC sessions and to record participants’ feedback
in the system [57]. Reviewing the design with end-users is another
option for receiving feedback. Tozser et al. carried out a DC study
with police officers to review the design of the Re-Collision software
prototype. The goal of this software is to reconstruct car collisions
from a top view [44]. Similarly, Wang et al. followed a DC process to
evaluate a smart home system design while the development was still
in progress [53].

Frauenberger et al. discuss how gathering feedback from children
on the autism spectrum was difficult while performing a design cri-
tique [12], see Fig. 2. for DC sessions photographs. Similarly, Martin
et al. gathered design critique feedback from older adults who were
not necessarily familiar with technology [40]. A similar challenge
was highlighted by [19], where conducting DC sessions with seniors
living with dementia, caregivers, domain experts, and mixed-reality
developers required different interview tactics for each round of design
critiquing. Therefore, understanding the potential end-users’ nature
before conducting a DC session is essential. Furthermore, it is evident
that studies that involve multiple participant categories require making
decisions about the feedback structure in advance.

Using crowd sources from online communities can generate faster
feedback at lower costs. However, the quality of feedback should be
6

Fig. 2. Gathering feedback from a child with autism.

checked when the crowds are not design experts [38]. Luther et al. [38]
described an application called CrowdCrit, which is a web-based system
that allows designers to receive critiques from non-experts online, see
Fig. 3. CrowdCrit was evaluated in multiple studies to investigate the
nature of crowd-sourced feedback. These evaluations reported that the
feedback spurred designers’ inspiration as diversity positively influ-
enced decision-making. It is worth mentioning that crowd-UX studies
showed structured feedback focused on the visual design and aesthetic
of the product and less focus on user stories and context of use [39,46].

4.3.2. DC in HCI education
The DC method is commonly used in studio-based courses [58–

60]. This approach is long practiced in other academic fields such
as architecture, industrial design, and engineering. Using the DC in
computer science education is relatively new. In our SLR, we collected
and analyzed papers conducting DC in the context of HCI education.
One of the advantages of the DC in education is to establish design
guidelines, especially in emerging technologies such as augmented and
virtual reality [5,9]. In most of the papers, we found instructors would
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Fig. 3. Receiving DC feedback from crowds.
task students to play the designer role and critique role interchange-
ably. This process is believed to enhance the student’s learning skills
in providing and extracting feedback from DC sessions. For instance,
Wright et al. had their students extract user requirements, create an
abstract design based on these requirements, and receive feedback for
their designs [45]. Harrison et al. used in-class review sessions with
mockups and prototypes created by students to show that through
design critique, many issues can be solved by breaking free of the
mindset of ‘‘one problem/one solution’’ [7]. Billinghurst et al. [9]
applied the ‘‘I like, I wish, what if [the design aspect]’’ approach for
collecting feedback about immersive user interface designs in an online
course.

Miller et al. applied design critiques within a classroom setting
to argue that DC can be used for design evaluation, not only design
review [61]. In [19], DC sessions were carried out with university
students to evaluate the design of a tangible user-interface system
prototype to stimulate the visual and auditory senses of humans. Yuan
et al. [62] introduced an AR application called ARCritique to help
students and instructors to conduct DC sessions remotely by allowing
users to 3D scan and share artifacts simultaneously. One of the less
applied approaches for the design critique in HCI education, which re-
quires more investigation, is self-critique. In self-critique, a designer or
a design team would critique their own work without inviting external
participants. In this case, the validity of the feedback would be ques-
tionable [63,63,64]. Running online DC sessions is recommended when
attending in-person studios is not possible. Conducting this type of DC
was explored once in an educational setup in [32]. The study found
that online feedback led to meaningful UX and UI design changes.

5. Discussions

Conducting DC studies could involve different participant categories
depending on the project’s goal. Furthermore, the literature shows
various ways of collecting and analyzing DC data. In order to explore
these three attributes, we ran a number of Matrix Coding queries
in NVivo software to identify the various methods of collecting and
analyzing DC data and the different participant categories; see Fig. 4
for detail. This section of the paper thoroughly discusses each of these
attributes.

5.1. Participant categories

As illustrated in Fig. 4, there are four major categories of DC partic-
ipants. The breakdown of the number of studies based on participant
category is as follows: 5 studies with potential end-users [12,40,44,
46,53], 4 studies with domain experts [10,43,47,55], 3 studies with
designers [30,33,42] and 9 studies with students (all 9 studies were
7

conducted in an educational environment) [3,6,7,32,34,35,48,54,61].
Furthermore, we identified 7 studies that reported conducting DC with
more than one participant category such as a combination of end-users
and domain experts, UX experts and end-users, etc. [19,31,37–39,41,
52]. Domain experts appear to be the most popular participant category
in studies that conducted DC sessions with more than one participant
category. It is important to differentiate between domain experts and
UX expert critiques. In our analysis, we identified only one paper that
recruited UX experts and end-users as critiques [39]. Further analysis
among papers that conducted DC with domain experts shows that the
number of participants is relatively low (1–5 participants) as compared
to other studies (9+). In some studies, recruiting domain experts can be
challenging, such as in [10] where the domain experts are engineers
specialized in reservoir design and in [19] where domain experts
are assistive technology experts which explains to the low number
of participants. As described in [38], the type of feedback collected
from UX experts is valuable due to their previous design experience.
However, based on our analysis, combining domain experts with end-
users is an ideal situation where end-users can provide creative and new
perspectives to the UX design. In contrast, domain experts provide more
detailed insights. In addition, we found that studies that conducted
a DC with a combination of more than one participant category also
conducted the response validation step [32,37,41] which could mean
that discussing feedback from one group with another increased the
validity of the feedback.

5.2. Data analysis

We identified four stand-alone data collection methods: three papers
used interviews only [30,53,54], two papers used surveys [6,61], five
papers used web-tools [32,37,38,46,55] and three papers used recorded
interactive sessions [12,43,47]. Meanwhile, the majority of papers
(total of 15) used a mix of more than one data collection method [3,7,
10,31,33–35,39–42,44,48,52,65]. Interestingly, most of these 15 papers
used a combination of interviews and one other method (surveys or
interactive sessions). Therefore, it is fair to say that interviews are the
most common method of collecting DC data. This finding can be linked
to the previously discussed point, the participant category, where the
majority of DC participants were domain experts. The focus of conduct-
ing DC with experts is to better understand design elements rather than
evaluating system usability. Thus, interviews appear to be the ideal
method where a two-way conversation takes place, allowing for deeper
discussions. Even in the case of conducting DC with end-users, inter-
views as a data collection method were performed [53]. Consequently,
there could be more potential for fostering DC by conducting online
studies and increasing accessibility to various participant categories.
The second most popular method of collecting data was using web tools
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Fig. 4. Studies breakdown based on three attributes: participant category, data collection methods and data analysis methods.
and online forums. It appears that many of the crowd-sourced data
collection papers followed this approach when interviews were not the
most practical method

5.3. Data analysis methods

We found that one paper [32] used crowd-sourced data and two
papers [6,61] used quantitative data analysis, all of which were used
in an educational setup. On the other hand, 18 papers used a form
of script coding analysis such as textual analysis, thematic analysis,
grounded theory, free form text annotation and Klaus Krippendorff con-
tent analysis [3,10,12,19,30,31,33–35,37–39,43,44,46,47,53–55]. Six
papers in our survey used a combination of script analysis and sta-
tistical analysis [7,40–42,48,52]. Evidently, script analysis is the most
common method of analyzing DC data. Mainly because most of the
DC data were qualitative (interviews and recorded sessions). Therefore,
scripting interviews and recorded interactive sessions are ideal for
documenting and analyzing data. Secondly, the main aim of a DC
study is to better understand UX design elements rather than measuring
system usability. Thus, script coding, in this case, can provide deeper
and more meaningful insights about the relationship between system
requirements, user needs, and UX design.

6. Proposed design critique process

Based on our early findings, we present ten steps and break them
down into three major phases: preparation, design critique sessions,
and postprocessing (see Fig. 5. In addition, we provide some guidelines
for conducting each step. The detailed steps can differ based on the
project goal, and we expect UX teams to select a subset of the steps
based on a judgement call about what fits into the current project
context. However, the three main phases that we present below were
present in every paper we found and thus, we recommend going
through these three phases when running DC studies.

6.1. Preparation

Proper preparations before the DC sessions yield an organized flow
of information. Understanding user needs and defining system purpose
are essential steps before conducting a design critique study. Depending
on the critique context, different requirement elicitation approaches,
such as interviews, questionnaires, field observations, and knowledge
gathering, can be helpful as a first step. If the user requirements are
pre-discussed, then the first and most important step is to define the
purpose of the DC study itself, which was found in almost every paper
we included in this survey. Discussing the feedback structure in the
8

preparation phase is essential, especially when it is a collaborative
study. Generally, we found two main types of feedback structure: free-
form and structured feedback [38,39]. Different feedback formats can
be used depending on the data collection method and the participant
category (e.g., use surveys with end-users and interviews with domain
experts). Based on our review of previous studies [38,39,54,66,67],
we suggest the following is to be taken into consideration for more
effective feedback collection:

• Functionality: we noticed that if the DC purpose is to review
the system functionality, involving UX experts and developers as
critiques can be helpful.

• UI design: If the purpose of DC is to review the UI design and
aesthetics, then inviting potential end-users was found to be
common. Our survey shows that crowdsourced feedback was used
more than once for this purpose [18,47]. Because appearance
and aesthetics are out of domain experts’ scope, we found that
involving designers to provide their input was an ideal solution.

• Originality: In papers where the purpose of the DC is to eval-
uate the design of an emerging application (e.g. mixed reality
applications), We found that a combination of the domain experts
and end-user participants were recommended. Setting agendas
prior to conducting DC sessions is especially helpful when mul-
tiple team members conduct the DC sessions. This step allows
for creating standard procedures with a streamlined feedback
structure.

6.2. Running DC sessions

The main two steps when running a DC study are to present the
design to participants and to collect their feedback. Feedback can be
gathered in two fashions: structured and open forms [38]. Structured
feedback can be in the form of predefined questions and can use
methods such as Likert scale questions, up–down voting, or answers to
questions. During the critique sessions, taking notes and audio/video
recordings are the two main ways to record data. Detailed notes later
help in the post-processing phase, especially during the reflections step.

Depending on the method of extracting feedback, the session du-
ration varies. For example, for a structured, asynchronous critique
and crowdsource feedback, data collection can be spread out over
anywhere between two days to a week [32,68]. However, if the design
critique is discussion-based, sufficient time is required to allow for
open discussion, typically between 30–90 min [3,34,35]. As was dis-
cussed before, structured, semi-structured and open-ended interviews
are the most common methods of data collection. Two papers reported
that researchers should not consider participants’ feedback as personal
criticism [69,70]. At the same time, the feedback should be aimed at
improving the design itself, not criticizing the designers [69].
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Fig. 5. Proposed steps for a design critique process.
6.3. Postprocessing

Some papers reported conducting a reflection step prior to the
data analysis. This approach aligns with most qualitative data analysis
methods where ’familiarize yourself with data’ is highly encouraged
before conducting any analysis. Using recorded notes can be very
helpful in bringing back memories from the DC session. Other studies
start with qualitative data analysis and then reflect on the findings
before deciding on the implications.

Before analyzing the data, decisions about the analysis methods
must be made. We found that script coding is the most recommended
method of data analysis. The validation step allows a researcher/
designer to decide what feedback will be addressed and which will
not. Validating the feedback can be done internally among the de-
sign/research team. Bias would be a concern in this case. Alternatively,
feedback validations could be externalized by including other partic-
ipants in the validation process (5-Likert scale, up–down voting). Fi-
nally, design changes can be made at this point based on the validation
phase outcome.

7. Design critique and Agile UX

DC is an approach to receiving productive feedback based on design
objectives [4,5]. As a result, DC feedback often targets the conceptual
level of a system, while usability testing often deals with a more
detailed level. The DC steps can be different depending on the project
goals and context. One of the advantages of DC is that it is flexible in na-
ture, where the entire process can be conducted in a single meeting [9]
or a sequence of meetings [40] to improve a design. Moreover, it can be
synchronous and conducted at a specific time for all participants [9], or
asynchronous [5]. It can be an individual effort [63,64], collaborative
work [71], or a mix [20]. This flexibility makes DC well suited and
adaptable for Agile environments. In this regard, DC can be utilized in
the following:

• as part of the design process that runs one iteration ahead of
the development iteration by conducting a design critique on
low-fidelity prototypes

• as an alternative to Nielsen’s discount usability testing approach
following the development of the first version(s) of a user inter-
face

The literature discusses that integrating the DC into the UCD process
can save time, effort, and cost, specifically during the ideation and
prototyping phases. In other papers, it was shown that incorporating
9

UCD into Agile processes is helpful [11]. Our paper proposed a generic
DC process based on ten steps and 3 phases. Our paper shows that
DC is a lightweight process that can be conducted in one or multiple
sessions with various participant categories. Sometimes, critiques can
be recruited from within the same organization, and at other times
participants can be drawn from the pool of beta testers. The DC process
can be executed within the one-iteration-ahead design process or after
a UI has been implemented. Design critiques generate ideas and action-
able results even when few participants provide feedback. Scheduling
synchronous or asynchronous feedback DC sessions with a few people
can fit into the short iteration cycle of agile teams. Conducting a DC
session can reduce efforts, time and cost spent on usability testing at the
end of the system. This is aligned with arguments for discount usability
testing that argues that some feedback is better than no feedback, but
a key difference is that DC often provides feedback on a conceptual
level while (discount) usability testing feedback is often on details of
the workflow and UI design. Both kinds of feedback are important, and
they can augment each other. More formal usability testing with more
participants could likely enhance overall usability, but the increased
costs and effort needed to schedule feedback sessions will often conflict
with fast, agile iterations. Due to its flexibility and adaptability to
a local context, we believe that our proposed DC process has great
potential if appropriately integrated into the Agile UX design.

8. Limitations

The design critique process can be beneficial when gathering col-
laborative feedback for a specific problem. However, Lowgren states
that [72]. Therefore, design critiques feedback is subjective to the
participants and cannot be recreated, which comes with limitations.
Stolterman et al. [18] state that "design critiques are not an objective
exercise. Instead, it is highly subjective where each critic comments
based on their own experiences and judgements". Because open discus-
sion can be used to evaluate and achieve a solution to a problem, it is
easy to be sidetracked by other issues that may arise.

The DC process presented in this paper is based on a sample of
literature studies retrieved via search engines which in turn, come
with technical limitations as we stated earlier. Although we supple-
mented our search results by conducting further searches on ACM
Digital Library, IEEE Xplore, and Scopus, we might have missed papers
published on other databases which not appear in our Google Scholar
searches. This search strategy may impacted our sample size leading
to an external threat of validity. During the paper selection process,
we implemented a double-blind screening protocol to reduce selection
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bias. However, this practice does not completely eliminate bias which
may cause an internal threat to validity. We followed Cruzes and Dyba’s
guidelines to conduct thematic analysis on the selected papers. Our
approach of coding and generating themes was inductive and reflexive,
which is believed to reduce the impact of personal beliefs on the
analysis [73]. However, the trustworthiness of our findings are still
limited to our interpretation of the data. Finally, since our proposed
DC process is entirely based on previous literature studies, thus, its
effectiveness has not been empirically tested yet.

9. Conclusion

The design critique is a process used in creative design fields to
collect feedback from experts and potential end-users before devel-
opment. The DC method is emerging in the field of UX due to the
need for evaluation methods for new systems where guidelines are
not well established. DC studies are not meant to replace usability
studies. However, they are considered a different method of gathering
structured and free-from feedback in an iterative process at an early
stage of development. In this paper, we conducted a systematic liter-
ature review study of the DC in the context of HCI and UX. Then, a
thematic analysis was conducted on the selected papers. The focus of
the thematic analysis was to extract common DC steps for literature
studies and discuss the following attributes: participant categories, data
collection methods, and data analysis methods. Based on the analysis
results, we presented a generic DC process consisting of 10 steps
breakdown into three phases. We found that domain experts represent
the majority of participants in the DC literature. Conducting one-on-
one interviews with participants or combining interviews with other
data collection methods, such as recorded interactive sessions, were the
most common methods of collecting DC data. Among all the papers we
analyzed, script coding analysis, such as thematic analysis, grounded
theory, and textual analysis, were the typical data analysis methods in
the DC literature. The DC method has great potential for integration
into the AgilUX as it aligns with the small, lightweight steps approach
in the Agile methods. Finally, we recommend that future researchers
further investigate the DC utilization better to explore its impact on
usability and systems development progress.
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