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Abstract User Experience (UX) is a field that aids in comprehending the impact of system usage on the user during
the product development process. Software startups are entities that deal with cutting-edge products and experience
significant growth, even in the face of unpredictability and potential market volatility. UX methods and techniques
serve as tools for software start-up professionals to improve their products, establish connections with their cus-
tomers, and maintain superior software quality. The goal of this paper is to present a thematic map filled with
recommendations for the use of approaches, methods, techniques, and tools designed to assist software startup pro-
fessionals in conducting research with users. We begin by conducting a gray literature review (GLR) on expert
websites and blogs to uncover the approaches, methods, techniques, and tools most frequently referenced by indus-
try professionals and their respective objectives. A thematic map was suggested, based on the thematic examination
of the GLR findings. We created a web-based catalog named CatUX to facilitate the map’s assessment. We evalu-
ated the catalog’s utilization by professionals from two angles: the use of the catalog and the catalog’s acceptance.
The findings indicated that the catalog helped the participants select the most suitable approach, method, technique,

and tool for each given scenario.
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1 Introduction

User eXperience (UX) covers any form of interaction be-
tween users and services or products [Norman and Nielsen,
2016]. UX focuses on conceiving details about user inter-
action before user contact with the product; additionally, it
deals with the efficiency of the product during its use and
even after its use [Marti and Iacono, 2016]. UX research is
the area that provides methods to support user data collection
for both research and evaluation [Farrell, 2017]. Data collec-
tion can be carried out through methods and techniques with
direct interaction with users. Interest in UX has been grow-
ing and gaining popularity in organizations such as startups
[Nielsen, 2017].

Startups are companies characterized for operating in an
environment that changes quickly in a dynamic market, and
demands creativity and flexibility to find solutions that match
with the business [Kuusinen et al., 2019; Hokkanen and
Viininen-Vainio-Mattila, 2015]. Although there are star-
tups that operate in different domains, software startups are
organizations that manage the production of software or use
software to drive their activities [Hokkanen and Védéninen-
Vainio-Mattila, 2015]. Software startup professionals rec-
ognized the importance of UX Research practices in aid-
ing in product conception or improvements [Saad et al.,
2021; Silveira et al., 2021]. However, they often face chal-
lenges such as teams with little experience, limited human
and financial resources, and pressure from customers and in-
vestors [Klotins, 2018; Sutton, 2000]. Therefore, software
startup professionals often do not possess the required knowl-
edge to choose and apply the UX strategies and procedures
that are most suitable for their requirements [Hokkanen and

Vianinen-Vainio-Mattila, 2015].

The literature has discussed the advantages of adopting
UX practices in software startups and provided some guide-
lines to mitigate the lack of these practices [Hokkanen and
Leppénen, 2015; Guerino et al., 2021]. However, these
guidelines are more abstract and do not report recommen-
dations for methods and their applications by software pro-
fessionals. Offering a clear and direct explanation of how
startup professionals can leverage UX Research methods
could assist them in using UX Research as an advantage in
the development of their products.

Taking into account the discussion above, this paper aims
to investigate the approaches, methods, techniques, and tools
that have been used in UX research practices. To support
our investigation, we started by conducting a review of the
gray literature (GLR) to uncover what UX professionals have
been adopting in daily practice in the industry. The review
of the gray literature (GL) has been considered a good source
of practical knowledge available from blogs and websites
[Garousi et al., 2019; Zaina et al., 2022]. From a thematic
analysis, we proposed a mapping to show the appropriate
methods, techniques, and tools for each UX Research pur-
pose and their relationship. Taking into account the mapping,
a catalog containing four themes and their respective recom-
mendations was developed to guide professionals in select-
ing their UX research options. An evaluation of the catalog
was carried out with software startup professionals. Specifi-
cally, we recognize that our mapping offers valuable input to
software startup professionals because it has a consolidated
and linked understanding of UX research methods and their
purposes. We also consider that the application of GLR to
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uncover knowledge is a noteworthy contribution, as it facili-
tates access to data directly associated with practice.

The rest of the paper is structured as follows: section 2
defines concepts related to UX, UX Research and startups.
section 3 presents the gray literature review procedures. sec-
tion 4 discusses the construction of themes and the consol-
idation of the catalog. section 5 and section 6 present the
catalog evaluation and its results, respectively. section 7 dis-
cusses the main findings of our study and section 8 points
out the limitations of the study. Finally, section 9 concludes
with some final observations and future work.

2 Background

2.1 Fundamentals

User eXperience (UX) is recognized by different definitions.
One of the most classical definitions is provided by Norman
and Nielsen [2016] who see UX as a holistic conception: UX
involves all aspects of the end-user’s interaction with the
company, its services and products. The first requirement
for an exemplary user experience is to meet the exact needs
of the customer without fuss or bother. Next comes simplic-
ity and elegance that produce products that are a joy to own,
a joy to use. True user experience goes far beyond giving
customers what they say they want, or providing checklist
features”.

Other work that focuses on UX in practice provides dif-
ferent aspects of UX. May [2012] mentions that UX prac-
tices support design products based on the context of use to
meet user needs and promote their great experience. Concen-
trating on UX research, Varsaluoma and Sahar [2014] point
out that its practices allow extracting a significant amount of
useful information to foster ideas for new products. Further-
more, the application of UX research practices can aid to un-
derstand the users’ behavior before, during and after the use
a product or service [Biduski ef al., 2020; Marti and Iacono,
2016].

However, the incorporation of a User-Centered Design
(UCD) cycle (Figure 1) is critical to maintaining a develop-
ment that is centered around the user [Lowdermilk, 2013].
As depicted in Figure 1, UX Research is a component of
the UCD cycle, emphasizing the exploration of user needs
through the gathering of data and responses directly from the
intended audience. There are numerous strategies and tech-
niques available to collect data from users. However, the se-
lection of an appropriate method or technique involves con-
sidering factors such as the availability of users and UX re-
searchers, the timelines to perform the study, and the nature
of the data to be collected (i.e., quantitative or qualitative)
[Lacey and Luff, 2001].

As mentioned in the Introduction Section, software star-
tups are companies that create innovative and high-tech prod-
ucts and operate with small teams usually with little techni-
cal experience [Klotins, 2018; Hokkanen et al., 2015]. Typ-
ically, these companies face intense competition with other
organizations to establish their products or services on the
market. Such competition pushes software startups to rapid
evolve in terms of business and products [Klotins, 2018; Gia-
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Figure 1. UCD cycle adapted from Norman [2018].

rdino et al., 2016]. In a systematic mapping of the literature,
Paternoster et al. [2014] suggest that software startups em-
ploy flexible and reactive methods that encourage customer
feedback. According to the authors, this practice can help
software startups make their decision about alternative soft-
ware improvements [Paternoster ef al., 2014]. After, Klotins
[2018] revisited the [Paternoster et al., 2014]’s results giving
suggestions more focused on software engineering practices.

2.2 Related Work

The literature has discussed the importance of UX practices
for software startups. Unterkalmsteiner et al. [2016] points
out that poorly planned and executed UX research can lead
to severe consequences, particularly for small startups, given
their inability to shoulder the financial burden of additional
research. May [2012] points out that skipping the UX design
stages to reduce expenses is equivalent to a software devel-
oper neglecting the quality assurance process.

Kuusinen et al. [2019]; Hokkanen and Véinanen-Vainio-
Mattila [2015] and Hokkanen et al. [2015] conducted studies
with software startups and the results revealed that profes-
sionals lack knowledge about UX methods and techniques
that aim to improve and help the creation of software. Ac-
cording to the research of Hokkanen and Vainadnen-Vainio-
Mattila [2015], the startups developed their products based
on assumptions about user expectations, that is, they did
not engage with the users directly. In the Hokkanen and
Viininen-Vainio-Mattila [2015] and Hokkanen et al. [2015]
surveys, feedback was collected from people close to startup
professionals, such as friends, or based on experiences the
startup had previously had.

On the other hand, Kuusinen et al. [2019] conducted a
study with a startup that hired a professional to play the role
of “UX Consultant”; however, the professional was a trainee
with no experience in the UX area. In this paper, Kuusinen
et al. [2019] described randomized experiments conducted
with users through two design versions. Although the exper-
iment was successful, the founders were unable to explain
the lessons learned, which demonstrates the lack of aware-
ness of the potential of using user feedback [Kuusinen et al.,
2019].

Some literature presents recommendations and patterns to
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support the lack of UX professionals in the startup. Report-
ing a concrete solution for managing UX practices, Hokka-
nen and Leppédnen [2015] describe three patterns to guide
startups that have little or no time to employ efforts on get-
ting expertise in UX. In one pattern, the authors suggest that
the startups have a team specialized in user research methods
to apply and collect such information [Hokkanen and Leppa-
nen, 2015]. However, other authors point out the difficulties
of startups on hire professionals dedicated to UX [Silveira
etal.,2021; Saad et al.,2021]. Silveira et al. [2021], Guerino
et al. [2021] and Saad et al. [2021] suggest training startup
professionals in conducting research with users. The practice
of training novice professionals is presented in some organi-
zations as mentioned in Martinelli et al. [2022]; the authors
reinforced that this training should be extended to more ex-
perienced professionals.

Stiner-Pla-Cerda [2021] discusses the application of re-
mote methods for UX research stating that they can lead to
savings in time and expenses, as well as facilitate the reach
of more end-users. Darin et al. [2019] performed a system-
atic literature study using the snowball procedure with pa-
pers, conducted to investigate the characteristics of UX as-
sessment instruments that have been proposed and used by
the HCI community. The authors presented 116 instruments
to help professionals make informed choices about which in-
struments can support the collection of user experience data,
in line with their research objectives. However, the authors
researched these instruments through papers while this work
looked for methods and techniques in publications made by
professionals at GL. Thus, our results provide a view of
which instruments are most used in the industry.

The literature has shown that software startups have been
concerned with conducting research with users. However,
this research is carried out without direct contact with end-
users in some startups [Kuusinen et al., 2019; Hokkanen
and Viininen-Vainio-Mattila, 2015; Hokkanen et al., 2015].
The lack of contact with the user can be seen as a contradic-
tion, as UX practices employ approaches focused on under-
standing how people “feel” when using a certain technology
[Hassenzahl, 2018]. Furthermore, even when software star-
tups have the means to invest in UX, it often remains a sec-
ondary consideration Silveira ef al. [2021]. This oversight in
allocating resources for user experience research ultimately
places a heavy burden on professionals who are expected to
produce optimal outcomes with the limited tools at their dis-
posal [Klotins, 2018].

Although the literature has provided some recommenda-
tions on UX practices for software startups, these usually do
not include much information on which UX research meth-
ods and techniques can be adopted in certain situations. In
addition, it would be beneficial for software startup profes-
sionals with and without experience in UX to find the knowl-
edge on UX research concentrated in a place and linked to
each other. This approach can also encourage startups to ef-
fectively introduce UX research in their practices.
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Table 1. Q/A to proceed with a GLR.

. . Our
Questions (Based on Garousi et al. [2019]) Answers
1) Is the subject “complex” and not solvable

) p No

by considering only the formal literature?

(2) Is there a lack of volume or quality of
evidence, or a lack of consensus of outcome Yes
measurement in the formal literature?

(3) Is the contextual information important
. Yes

to the subject under study?

(4) Is it the goal to validate or corroborate Yes

scientific outcomes with practical experiences?

(5) Is it the goal to challenge assumptions or

falsify results from practice using academic No

research or vice versa?

(6) Would a synthesis of insights and evidence
from the industrial and academic community Yes
be useful to one or even both communities?

(7) Is there a large volume of practitioner
sources indicating high practitioner interest Yes
in a topic?

3 Gray Literature Review

Grey Literature (GL) encompasses all pieces of work that
are disseminated without undergoing the process of peer re-
view, such as blog posts and white papers [Library, 2022].
The method used to review GL, known as the Gray Litera-
ture Review (GLR), applies the same procedures employed
in the systematic review of the literature Garousi et al. [2019].
Specifically, we utilized GLR in our study to reveal the in-
formation regarding UX research strategies (such as meth-
ods, techniques, tools) provided by UX experts. Our objec-
tive was to determine strategies and their application in real-
world scenarios by UX practitioners. To conduct this review,
we adopted the procedures recommended by Garousi ef al.
[2019].

To ensure that the GLR should be conducted, Garousi et al.
[2019] proposes seven questions that can be seen in Table 1.
For each question, the researcher answers “Yes” or “No”. If
at least one question was assigned as “Yes”, the GLR is rec-
ommended. Table 1 shows five “Yes” responses to our study
that gave us the confidence to proceed. In the next sections
we described the details of planning, execution and results of
our GLR.

3.1 Planning

First, research questions (RQ) were defined to address the
objective of this review [Garousi et al., 2019], which are:

* RQI - What are the approaches, methods, techniques
and practices addressed by market professionals for UX
Research?

* RQ2 - For what purpose are these approaches, methods,
techniques and practices being used?
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Table 2. Inclusion and Exclusion Criteria

ID Inclusion Criteria (IC)
Articles reporting UX Research techniques

ICol1 . .

In practice

Articles from websites or blogs that have
1cop  Some professional information, even if

they contain excerpts about UX Research
concepts and foundations
ID Exclusion Criteria (EC)

ECO1 Articles from academic literature

Articles that do not address the target topic
ECO02 :

of this research
EC03 Lack of availability to read or view content

* RQ3 - What tools are used for which approaches, meth-
ods, techniques and practices?

We selected as search sources of GL websites and blogs
focused on user experience (UX). In an initial exploratory
search on Google, we could find many different sources.
However, we opted to select the websites and blogs most
accessed by UX experts. Publications with relevant and
updated information on user experience contained contribu-
tions of experience of professionals who offer guidance, and
reflections on the area were taken into consideration. As
a result, we selected the sources: the website Nielsen Nor-
man Group (NN Group)" - website founded by Don Norman
and Jakob Nielsen where articles, research results, training
courses and UX consultancy area are available; the blog UX
Collective? which offers articles that according to the blog
can help designers think more critically about their work in
UX; and the blog Brasil UX Design® which is the Brazilian
version of the UX Collective - presents articles about UX in
Portuguese. After selecting the sources, the inclusion criteria
(IC) and exclusion criteria (EC) were defined following the
guidelines of Garousi et al. [2019] (see Table 2).

In contrast to search engines for the academic literature,
GL selection is carried out primarily using the search en-
gines of GL sources (e.g. blogs and websites). As a result, a
large number of results are typically displayed from a search.
Garousi et al. [2019] propose the establishment of a limited
effort criterion, that is, the identification of the top N results
of the search engine to be considered in the searches. In
our study, we consider exploring the results from January
1, 2018 to December 31, 2021. Our rationale was based on
the fact that UX experts around the world adapted their UX
research strategies during the COVID-19 pandemic period
(2022-2023).

Therefore, we considered that a 4-year period (two years
before and two years after the pandemic) would provide valu-
able results to our investigation. This period also allows us
to understand which methods and techniques were applied
in person and remotely. We prepared a set of strings that
can be used from the search engines of the GL sources in
case of difficulties introduced by the infinite scrolling in the
browser. These strings are: UX + Research; UX Research +
Types; UX Research + Planning; UX Research + Techniques;

Thttps://www.nngroup.com/
Zhttps://uxdesign.cc/
3https://brasil.uxdesign.cc/
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UX Research + Methods; UX Research + Practices; UX Re-
search + User; UX Research + Analytics; UX Research +
Evaluate; UX Research + Task; and User Research + Plan-
ning.

3.2 Selection of Material

The process of selecting materials was conducted in this
sequential manner: from December 2021 to January 2018.
Nevertheless, we encountered some challenges in acquiring
the articles in four-year batches. The only source that al-
lowed us to navigate through four years of articles seam-
lessly was the NN Group. There were difficulties accessing
older content from UX Collective and Brasil UX Design, as
they had infinite scroll navigation. Some articles were not
recovered from the Brasil UX Design blog (January to June
2018) and the UX Collective blog (January 2028 to Novem-
ber 2019), due to the large number of results. To mitigate
this issue, we used the strings presented above individually
from the search field into the blogs and websites. After do-
ing this second approach for selecting the articles, we could
conclude our data collection by covering the timespan previ-
ously defined.

In total, 579 articles were visited, of which 156 were ap-
proved and 423 were rejected. The primary causes for the
dismissal of the articles were associated with EC02, i.e., “Ar-
ticles that do not deal with the target topic of research”. Some
reasons are: articles were about the UX career (job market,
work ethics, salaries, portfolios, and job interviews); other
UX areas (i.e., UX Write, UX Prototyping, UX Ideation, UX
Work); focused on the area of design but not encompass-
ing UX (UI, design of products, blueprint, color psychology,
among others); and are recommendations of books sugges-
tions or discussions of users’ behavioral issues. Taking into
account the approved articles (N=156), 46, 53 and 57 were
from the NN Group website, the UX Collective blog and the
Brasil UX Design blog, respectively.

According to the recommendations of Garousi et al.
[2019], a quality step was applied to refine the search and
increase the rigor of GLR. In our study, we defined four ques-
tions for the quality step (see Table 3). To answer each ques-
tion, each article in our sample was visited again and a rate
of 0 to 1 was assigned; the final rate was the sum of rates
for each question, i.e., each article could achieve a final rate
of 4. Then, a minimum score was defined (N=0.5) and 111
articles were definitively approved which are reported in Ap-
pendix A.

3.3 Analysis

In the analysis phase, all the articles were fully read to an-
swers to the 3 RQ (see section 3). To answer RQ1 (What
are the approaches, methods, techniques and practices ad-
dressed by market professionals for UX Research?), a com-
pilation of the approaches and strategies identified in the pa-
pers was made, along with the count of papers that refer-
enced such findings. If the article cited a specific technique
more than once, it was counted as only one citation. To an-
swer RQ2 (For what purpose are these approaches, methods,
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Table 3. Quality Criteria and Metrics

Metrics
Quality Criteria Quality Issues (QC) 1 0,5 0
Authority of QC1 - Does the author have Professional in the field, Postgradua.te studen.ts Professionals from
the Producer expertise in the area? working in the industry and ac?:fg; 1;ser(\;ork1ng unrelated areas
QC2.1 - Are the objective . . Yes, but with explanation
Objectivity descriptions clear an(Ji direct? Yes, straight to the point of conce[is No
QC2.2 - Is there a presence of
click-bait or is the content of the No - Yes
work different from the title?
QC3 - Does the author specify
Methodology the approaches, methods, Yes - No
techniques or tools used?

Table 4. Final list of articles approved

Search Visited Approve‘d with Approve.d with
Sources Links Applied Applied
Criteria Quality
NN Group 232 46 32
UX Collective 157 53 37
Brasil UX Design 190 57 42
TOTAL 579 156 111

techniques, and practices being used?), we examine the ar-
ticles that report how a particular method or technique has
been used. To answer RQ3 (What are tools used for which
approaches, methods, techniques and practices?), a similar
process was carried out to answer RQ1, but with a focus on
tools. It is worth noticing that not all articles provided con-
tent to answer the three RQs.

3.4 Results of GLR

The results revealed that a variety of topics were covered in
the articles; however, the focus changed from year to year. In
2018, the majority of articles were dedicated to elucidating
the fundamentals of UX Research methods and techniques
for novices in the field, but in 2019, articles featuring case
studies with industry professionals became more prominent.
The focus changed in 2020 and 2021, as the pandemic forced
professionals to modify their routines. The number of arti-
cles on suggestions and guidance on UX Research methods,
techniques and tools for experienced professionals has grown
in the pandemic period, as well as articles on remote work in
UX. In the next section, we discuss in details the results of
each RQ.

3.4.1 RQI1 - What are the approaches, methods, tech-
niques and practices addressed by market profes-
sionals for UX Research?

The results showed that the methods and techniques used for
conducting UX research (i.e., research with users) are also
commonly used for UX evaluation. Some articles did not
detail the methods, just mentioning them as “quantitative”
and “qualitative”. In total, 29 different approaches, meth-
ods and techniques were cited, of which interviews, usability
testing, surveys, card sorting, and A/B testing were the most
mentioned. On the other hand, affinity map, triangulation,
RITE, design sprint and contextual investigation were less

mentioned in the articles. The complete results can be seen
in Appendix B.

3.4.2 RQ2 - For what purpose are these approaches,
methods, techniques and practices being used?

We selected the 15 approaches, methods and techniques most
mentioned in the articles to be discussed in this section. For
each one, we provide a short definition and the respective
purpose of its application. We also make reference to all the
articles that mention that approach, method, or technique by
referring to the article ID (see the articles in Table 16).

Interview is a method used to uncover, understand, ex-
plore, make decisions and solve doubts considering user
responses to questions; it can follow a structured, semi-
structured or unstructured script [GL1, GL7, GL13, GL17,
GL19, GL21, GL30, GL31, GL32 , GL33, GL37, GL38,
GL50, GL54, GL61, GL62, GL68, GL69, GL71, GL73,
GL75, GL79, GL83, GL89, GL91, GL95, GL96, GLIS,
GL99, GL102, GL104, GL105, GL106, GL107, GL108].
Furthermore, interviews can be applied both face-to-face and
remotely [GL10, GL29, GL60, GL67]. This method requires
previous planning, such as creating a script with open and
closed questions [GL16, GL48, GL55]. For interviews with
users of different cultures or with little literacy in informat-
ics, interpreters and native speakers are suggested [GL110].
The recruitment of users for interviews can be internal or ex-
ternal of organizations, i.e., inviting collaborators from the
company or individuals from social networks, for instance
[GL86]. Some experts opt to utilize interviews from previ-
ous projects as a time-saving measure, referring to a kind of
research archive [GL88, GL56, GL90]. However, interviews
may not be enough to collect data that generates sufficient
insights; in cases like this, it is recommended to combine in-
terviews with other methods [GL64].

Usability Test method helps UX professionals assess prod-
ucts with the aim of checking possible user interaction prob-
lems. This method allows us to measure the efficiency and
effectiveness of products that can affect the design of a good
experience [GL1, GL4, GLS, GL7, GL8, GL9, GL19, GL21,
GL32, GL45, GL62, GL63, GL69, GL71, GL74, GL79,
GL94, GL95, GL96, GL98, GL104, GL105, GL109]. They
can be moderated or unmoderated [GL59]. The application
methods are in person and remote [GL10, GL20]. The re-
mote approach reduces application expenses and may offer
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more convenience to participants. [GL57, GL59, GL60].

Survey supports professionals in collecting more quickly
data on the behaviors, opinions, attitudes, preferences of po-
tential customers [GL1, GL7, GL12, GL19, GL27, GL29,
GL32, GL45, GL64, GL73, GL74, GL79, GL89, GLII,
GL94, GL96, GL98, GL99, GL102, GL103, GL104]. This
enables a connection to a significantly larger audience in a
relatively short period of time [GL105, GL107]. It serves as
a tool to validate or reject hypotheses and personas, while
also supplementing the other information [GL36, GL14].

Card Sorting is a technique used to group patterns that
make sense to users; it demonstrates the subject matter ex-
pertise of the intended audience to establish or confirm an in-
formation structure [GL1, GL4, GL19, GL21, GL32, GL45,
GL70, GL73, GL74, GL79, GL96, GL99, GL102, GL104,
GL105]. The technique can be applied to understand both
the user and the product performance [GL91]. Its applica-
tion can be performed both in person and remotely [GL10].

A/B Test technique allows to check the best option between
two or more product versions; is based on monitoring per-
formance ranging from applications and web pages to ad-
vertisements and emails [GL4, GL7, GL22, GL32, GL42,
GL45, GL62, GL72, GL73, GL74, GL79, GL91, GL9%4,
GL95, GL98, GL105, GL107]. Professionals have recom-
mended its use considering its low cost of application and its
nature to help the project team identify product issues; the
A/B Test results can contribute to managing some company’s
business objective and also improve the user/client experi-
ence [GL85].

Diary Studies is a method to track and document users’
experiences with products from the natural environment of
users during a timespan [GL19, GL32, GL43, GL49, GL54,
GL65, GL68, GL79, GL82 GL89, GLI1, GL96, GLIS,
GL99, GL107]. The method requests that users make anno-
tations and record details of their interactions (e.g. period of
time, actions) as they use a system [GL107]. In person and
remotely are acceptable as application of the method [GL10].

Questionnaire is a method to identify some quantitative
data and question the user’s pains, experiences and diffi-
culties with the product [GL1, GL12, GL18, GL19, GL28,
GL30,GL31, GL35, GL64, GL74, GL94]. It is amethod that
can be applied both in person and remotely [GL10]. Practi-
tioners use it to validate or discard assumptions [GL41].

Focous Group technique focuses on discussions in small
groups to encourage common understandings and learnings
about user ideas, needs, attitudes and beliefs; it obtains data
about the different perspectives of the participants [GLI,
GL19, GL21, GL32, GL50, GL54, GL73, GL94, GL95,
GL96, GL98, GL103, GL107].

Field Study is a method carried out in the user’s environ-
ment observing behavior and daily activities, where the re-
cruiter does not interfere and documents everything the user
does [GL1, GL7, GL17, GL43, GL49, GL50, GL54, GL62,
GL64, GL65, GL68, GL89, GL94].

Ethnography is a method by which user behavior is ob-
served without interference from researchers [GL1, GL19,
GL21, GL32, GL43, GL94, GL95, GL96, GL111]. It can
be an effective method for learning the usefulness of prod-
uct design or identifying that it introduces obstacles in the
interaction [GL102].
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Observation method can be applied to monitor users to
understand aspects related to the process employed in their
work and their pain points; from data collection, profession-
als can generate real insights for improving products [GL6,
GL31, GL40, GL43, GL50, GL68, GL95, GL98, GL101].

CSD Matrix (Certainties, Suppositions, and Doubts is
a method that supports professionals in defining and orga-
nizing what they know, what they suppose to know, and
their doubt, i.e., what they want to discover about products
or projects; this method is frequently applied before em-
ploying other methods or techniques [GL11, GL12, GL29,
GL32, GL37, GL38]. Professionals use it to map the current
scenario and avoid unnecessary questions to users [GL12,
GL32].

Participatory Design method allows revealing needs that
can be hidden with direct participation of the audience; the
collected data can guide professionals in discovering from
which they should start the product conception [GL23, GL32,
GL98]. The audience designs their experience in tangible
artifacts, such as low-fidelity prototypes, that communicate
their top priorities and the reasons behind them [GL94].

Tree Test technique guides participants to complete prede-
fined tasks with the aim of evaluating the information archi-
tecture of the applications. The gathering of data aids experts
in determining if the structure aligns with user anticipations
[GL45, GL73, GL74, GL91].

Accessibility Test is amethod to conduct studies with a spe-
cific group that requires accessibility (including visual, audi-
tory, physical), distinguished by the instruments it employs
[GL1, GL3, GL100].

3.4.3 RQ3 - What tools are used for which approaches,
methods, techniques and practices?

Notebooks, pens, and post-it notes are mentioned for face-to-
face activities in articles published in 2018 and 2019. Some
authors recommend creating playful tools so that no-tech
users can engage better in data collection [GL110]. The rec-
ommendations for free and remote tools increased in 2020
and 2021 as a consequence of social isolation and working
from home.

Table 5 presents 55 tools identified in our GLR. In Table 6,
we see the relationship between the 15 main approaches,
methods, and techniques discussed in the last section with
tools that can support their adoption. It is worth mentioning
that some articles only report explanations of the approaches,
methods, and techniques without reporting tools that could
be used to apply them. Other articles did not have explana-
tions, but rather tool recommendations for each method or
technique [GL2, GL3, GL15, GL24, GL53, GL58, GL66,
GL76, GL77, GL78, GL81, GL84, GL87, GL92, GL93,
GL100, GL103].

4 Catalog Proposal

Taking into account the GLR results, we carried out a the-
matic analysis to group the main results. Thematic analysis
method includes procedures to identify data patterns, group
them, and thus create themes that describe the data in de-
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Table 5. The 55 tools extracted from the GLR

TOOLS
App Verifity Google Optimize NVDA Trello
Notebook / Notepad Google Sheets OBS Studio Typeform
Camera for . Optimal
video and audio Voice recorder Workshop Useberry
Dragon Ne_lturally Instagram Post-It User Feel
Speaking
Dropox JAWS Question PRO | User Testing
Dscout Lookback Reduct Video User Zoom
Ethnio Material Reframer UX Tweak
Notes
Figma ]]\)/[ aterllal Sketch UX Punk
rawing
Go To Meeting Maze Skype Valida Tely
Google Microsoft Sori Voi
Slides Excel prig orceover
. Microsoft Survey
Google Drive Power Point Monkey WhatsApp
Microsoft
Google Forms Sharepoint Tally Zoom
Google .
Jamboard Miro Telephone Zoom Text
Google Meet Notion Testa Isso

tail [Braun and Clarke, 2006]. Our objective was to map
the relationship between methods, techniques, approaches,
and tools with the aim of conducting UX research through
themes. Considering the thematic analysis outcomes, we de-
sign a catalog to support software startup professionals in UX
research practices. In the next sections, we discuss the map-
ping of the GLR results, the themes definition and the design
of the catalog.

4.1 Mapping the Results

During GLR conduction, we noticed that some articles adopt
the words methods, techniques, approaches and tools as
terms interchangeably. The term“methods” was the most ap-
plied. Therefore, the initial step involved providing a clear
definition of approaches, methods, techniques, tools, and
strategies from the well-known literature on HCI (human-
computer interaction), which gave us the following defini-
tions.

Approaches are more abstract and general models that
contain practices [Preece et al., 2013]. Methods are pro-
cesses that include a set of tools and techniques [Benyon,
2011]. Techniques are a particular way to deal with in-
formation about users and products [Preece et al., 2013].
Tools are instruments that serve as a means to achieve a
goal [MICHAELIS, 2024b]. Strategies are the planned
use of resources available to achieve certain objectives
[MICHAELIS, 2024a]. The following well-known litera-
ture supports us in outlining the definitions above: (i) In-
teraction Design: Beyond Human-Computer Interaction by
Preece et al. [2013], (ii) Ergonomia ¢ Usabilidade: Con-
hecimentos, Métodos e Aplicacdes (in English, Ergonomics
and Usability: Knowledge, Methods, and Applications) of
Cybis et al. [2015] and (iii) Interagdo Humano-Computador
(in English, Human-Computer Interaction) of Barbosa et al.
[2021]. This literature was recommended by HCI profession-
als [Grilo, 2022].

With the definitions in hand, we proceeded by classifying
GLR results as approaches, methods, techniques, tools, and
strategies. In some cases, the GL mentioned that a result
was a “method”; however, we found that, in fact, it was cat-
egorized as a “technique” in the books. Some modifications
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were required as the referenced books did not contain all the
necessary results. Upon confirming the theoretical basis, a
reclassification was undertaken. Affinity Map, for instance,
was not found in the previously mentioned literature; there-
fore, we used another reference - (iv) UX Research com So-
taque Brasileiro (in English, UX Research with Brazilian Ac-
cent) by Henriques ef al. [2022]. In that book, Affinity Map
is mentioned as a tool. An additional modification was the
elimination of two techniques (taxonomy and accessibility
test) from the GLR sample. Taxonomy was omitted since it
is a categorization, but the reference in which it is discussed
does not detail the kind of categorization or elucidate it. Ac-
cessibility testing was also excluded due to the complexity
of the subject and could be the focus of future work.

Following the implementation of the aforementioned
changes, Table 7 presents the last version of the categoriza-
tion of the results. To understand the requirements for us-
ing the tools, characteristics and criteria for using the items
available in Table 7, we explored other details, such as: oper-
ational system (Windows, Linux, MACOS, Android, iOS or
online), cost to use (paid or free), resources required (com-
puters, smartphones, microphones) and online alternatives.

By examining the results of the GLR, it becomes clear that
there are techniques that can facilitate the implementation
of various methods. A re-evaluation of GLR articles was
undertaken with the goal of identifying references to tech-
niques and tools employed in the execution of the method.
We proceeded by scrutinizing the GLR results to discover
correlations between approaches, methods, strategies, and
tools. The correlations were established as follows: When
an article was accessed, references to a particular method
were found. Then, all other articles cited that method were
examined. From this, a search was started to find any signs
of strategies and tools linked to this method. Figure 2 illus-
trated an example of correlations. In the example, we see
that (i) to carry out testings with users adopting the cogni-
tive path method, the interview technique is used; (ii) the ob-
servation and interview fechniques support the ethnography
conduction, that is, a approach; and (iii) Zoom is suggested
as a tool to carry out usability testings, i.e., a method.

In the process of reviewing articles, it becomes evident
that the authors select a topic and use it as a form of expla-
nation, providing use recommendations or even presenting
case studies. The topic of the article refers to some daily
tasks run by UX professionals: interviewing users, seeking
insights, and testing prototypes, among others. The articles
also provide guidance and directions for novices entering the
UX career by giving details on how to implement a method.
From this, common traits related to methods and techniques
were encoded to identify possible themes.

To carry out the coding, the focus of the use of that method
or technique was identified. Common focuses were grouped,
giving rise to possible themes. The coding can be seen in
Table 8. Some articles outlined methods, techniques, ap-
proaches and tools, explaining the objective of applying them
(see an example in Figure 3 ).

The potential to group similar themes was evident after an
in-depth examination of the articles. Several articles high-
light the necessity of setting a plan before working on user
experience, while others underscore the importance of incen-
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Table 6. The relationship between the tools extracted from GLR with the 15 main methods and techniques

Methods and Techniques Tools
For recruitment: Ethnio, UX Tweak, Reframer.
For remote audio and video interviews: Google Meet, GoToMeeting,
Interview Skype, Lookback e Zoom.
Audio only: telephone.
In person: notebooks and voice recorder.
Transcription: Reduct Video.
For remote: Google Meet, Skype, GoToMeeting, Zoom.
To test: Figma, Sketch, Miro, Testa isso, User Feel, User Testing,
Usability Testing Valida Tely, Lookback, Sprig, Optimal Workshop, Maze, Useberry,
User Zoom, App Verity.
To document: Google Drive, Dropbox, Sharepoint.
Survey Google Forms, TypeForm, Survey Monkey, Question PRO, Tally.
Card Sorting Miro, Google Slides, Power Point, Trello, UXPunk.
A/B Test Google Optimize.
Diary Studies WhatsApp, Instagram, Typeform, Notion, Dscount.
Questionnaire Google Forms, TypeForm, Survey Monkey.

Focous Group

Do not cite.

Field study Camera for recording and notebooks for reports.

Ethnography Do not cite.

Observation Camera for recording and notebooks for reports.

CSD Matrix Post its, Jamboard, Spreadsheet (Excel or Google Sheets).

Participatory Design Drawing material (paper, pencil and pen).

Tree Test Do not cite.
Screen Reader: JAWS and NVDA (Windows), Voiceover (Mac and iOS),
Talkback (Android).

s Shortcuts and Screen Orientations: JAWS and NVDA.
Accessibility Test

Screen Magnification: ZoomText.

Voice recognition: Dragon Naturally Speaking.
Changing colors for color blind people: in the operating system itself.

Table 7. Final Classification of GLR Results

Table 8.

Coding Potential Themes

Identification Code

Approach, Method, Technique, Tool

Final Categorization

Questionnaire, Survey, Participatory Design,

Approach | Ethnography, Nielsen Heuristics, RITE Users | Interview, Sentiment Analysis, Diary Studies,
Sentiment Analysis, Participatory Design, Design Sprint, RITE, In-The-Moment Snippets, Card Sorting
Method | Cognitive Path, Market Segmentation, A/B Testing, User Grou Market Segmentation, Desk Research,
Tree Testing, Usability Testing P | Focus Group
Brainstorm, Card Sorting, Desk Research, Diary Studies, User Location Observation, Contextual Investigation,
. Interview, Field Study, Focus Group, In-The-Moment Ethnography, Field Study
Technique . L . - - -
Snippets, Contextual Investigation, Observation, Ideas and Plannin Brainstorm, Affinity Map, CSD Matrix,
Questionnaire, Survey, SUS & Design Sprint, Triangulation
Tool | Affinity Map, CSD Matrix L Nielsen Heuristics, Cognitive Pathway,
- - Navigation and System
Strategy | Triangulation Tree Test

Prototype

Usability Testing, SUS, A/B Testing
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Extraction A: Article about the Cognitive Pathway method (GL26)

[...] primeiro preciso te falar qual ferramenta eu utilizo para fazer os[i€stes de| :

: L. . : 1. .

| usabilidade.|\océ ja deve ter ouvido falar do!Zoom; é um étimo software de
! teleconferéncia que conta com um recurso muito interessante de controle
remoto, o qual permite que uma determinada pessoa na reunido consiga

controlar a tela de outro participante.
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USES

Cognitive .
Interview

Path |
Ethnography Observation |

Usability
Testing

SUBTITLE: Approach

Figure 2. Example of procedures to connect approaches, methods, techniques and tools.

Extrac&o E: Brasil UX Design (GL4)

Nessa etapa € extremamente importante jouvir o usuario. Pensando nisso, Doug

e seus colegaq entrevistaram fptgtras-criancas com o intuito de entender as

suas dores e necessidades, como elas se comportam e como a sua equipe

poderia melhorar a experiéncia delas no momento do exame.

v

: Interview
Objective: Understand and
| identify behaviors, needs and
pain (individual or group)

in-person studies, it's often less expensive, less time-consuming, and more

testing location, remote moderated usability testing is an excellent alternative.

i convenient for participants. In cases where participants can't travel to a

a lot of advantages. Compared to

y

Remote Usability Testing
Objective: Low cost, fast and
without the need for participants
to travel.

relationship with the product and how it fits into their life.

t way to see the details of how a user uses a
product on a day to day basis. They help you get a feel for the user's overall

: Diary Studies
i Objective: How the user uses a
; product daily

Figure 3. Examples of GLR extractions explaining the purpose of using the method or technique.

tives to obtain optimal insights. Most articles focused on
user engagement, depending on the issue being addressed,
the number of users, their location, and available resources.
A substantial amount of articles mentioned handling existing
products that require rethinking or prototypes that need eval-
uation before obtaining customer approval.

4.2 Defining Themes

We identified four themes that can be seen in yellow circles in
Figure 4. Each theme covers a range of associated methods
and techniques that align with its specific goals. We took into
account the potential scenarios in which user research can be
conducted. Each of these scenarios offers opportunities to
gradually narrow down the search and consider possible situ-
ations to determine the most suitable approach, method, tech-
nique, and tool for that particular context. This fine-tuning
considers potential situations that might arise, as discussed

in the articles that resulted from GLR. In the next sections,
we give details of each theme.

4.2.1 Organize Ideas

The first theme is focused on users who have difficulty start-
ing research and generating insights that can support soft-
ware start-up professionals who have no experience with UX
[Hokkanen and Vadndnen-Vainio-Mattila, 2015; Kuusinen
et al., 2019]. Furthermore, UX research that is not well de-
signed and applied can have negative consequences, espe-
cially for small startups that often lack resources [Unterkalm-
steiner et al., 2016]. This theme proposes 3 starting points:

* Generate possible solutions by gathering team ideas:
is appropriate for professionals who meet with profes-
sional colleagues and start working on the project to-
gether. At this stage, Brainstorm technique is a suitable
option. Therefore, the team works with the information
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provided by the client. In a group, the team brings to-
gether different points of view to generate ideas, solu-
tions, and suggestions of how steps to follow;

* Tool to organize and categorize ideas: support profes-
sionals who cannot organize and define their priorities
to obtain insights about users and products. Affinity
Map tool is suggested to arrange the groups of ideas ac-
cording to the reality of the project they are working on;

* Discover and explore hypotheses: aid professionals ex-
plore different views of the project before conducting
UX research. CSD Matrix tool provides ways to pin-
point the certainties the professionals have about the
project, the potential assumptions and guesses about the
problem, and the doubts that need to be clarified.

4.2.2 Know the User

The second theme covers the central focus of UX research:
users. Frequently, software startup professionals have little
experience in methods and techniques to gather user data
[Hokkanen and Viindnen-Vainio-Mattila, 2015; Kuusinen
et al., 2019; Hokkanen et al., 2015]. The theme includes
forms of collecting user data, understanding their needs, and
details about users’ workplace, their reasoning, and the way
the user performs a task. Furthermore, it provides guidelines
to the professional on which method and technique to use in-
dependently of the user sample size. It is possible to use in-
formation already collected for analysis or collect data from
scratch. This theme proposes 4 starting points:

 Understand users needs: support in-depth understand-
ing of the project audience; Questions can guide explo-
ration: what to know about the user, how to deal with
different sample sizes of users, and whether or not the
target audience is defined. This theme contains sub-
themes that support a refinement:

— Large sample of users: the need for a large num-
ber of users introduces the question of the need
to involve more individuals in UX research. In
this case, the Participatory Design method is sug-
gested because it helps professionals decide which
features best satisfy the user’s needs. To focus
only on the target audience, Questionnaire tech-
nique is recommended to collect a large amount
of data; Survey technique is suitable to add a more
robust data evaluation;

— Few number of users: in cases of a limited number
ofusers to collect data (5-10 users), Interview tech-
nique is suggested. From a qualitative perspective,
it allows to collect more in-depth users informa-
tion if compared with surveys;

— Determine a specific group: Market Segmentation
method is suggested for understanding particular
target audiences;

— Emotion and feelings: to support the analysis of
user mood in relation to a product Sensitivity Anal-
ysis method is suggested; it helps researchers dis-
cover, for example, whether the user found the ex-
perience positive or negative;
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— Use available data: data previously collected in
the project can be adopted when professionals are
not available to leave the building.Desk Research
technique is suitable for such cases.

* Understand users workplace: aid the understanding of
the influence of external factors of the environment on
the user experience with the product. This sub-theme
has a refinement to obtain the results:

— Individual: the data collection is focused on the in-
dividual perspective of each user. Interview tech-
nique is suggested;

— In group: the data collection requests a large num-
ber of individuals who are part of the same en-
vironment. Focus Group technique is suggested
to gather a significant amount of information and
even promote a debate to obtain data from differ-
ent perspectives;

— Onsite: to collect data on the details of daily activ-
ities and to observe the use of the application in the
environment where the user work or interact. The
techniques Observation for a contextual work en-
vironment and Contextual Investigation for expert
participants are suggested. However, if the focus
is to study the environment in which users oper-
ate, we suggest the Field Study technique to obtain
information on the natural environment. Ethnog-
raphy approach provides a more comprehensive
fieldwork. However, the journal studies tech-
nique is more appropriate in cases where record-
ing of daily activities using the application is the
focus.

» Understand how users use the application: direct partic-
ipation of users is requested to improve or evaluate the
application. This sub-theme has a refinement to obtain
the results:

— Evaluate the structure of a website: Tree Test
method is suggested to check how easily users can
find elements of a website;

— Evaluate an application that already exists with
real users: The form in which users use an applica-
tion reveals what the needs are for improvements
to the product. RITE approach is recommended
to carry out several evaluations while improving
the system. Otherwise, the In-The-Moment Snip-
pets technique collects each movement the user
makes while using the application; Usability Test
supports general evaluations.

* Understand user reasoning: allow the user’s mind and
their rationale to be understood. For that case, Card
Sorting technique is suggested.

4.2.3 Prototype and Versions

The third theme includes comparison and evaluations of
products already conceived and medium- and high-fidelity
prototypes independently of these resulting from previous re-
search. This theme proposes 2 starting points:
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o Test or Evaluate a prototype with real users: to test and
evaluate products or prototypes. This sub-theme has a
refinement to obtain the results:

— Test a prototype with users: Usability Test
method is suggested to assess user interaction with
medium- or high-fidelity prototypes;

— Rate the user experience after using the product:
allow to extract data about users’ interaction after
they use the application; SUS technique is recom-
mended.

o Test or evaluate different versions of an application: to
select and compare which version of the application
is the best option for the user. For this, the A/B Test
method is recommended.

4.2.4 Navigability or Interface

The fourth theme addresses how to work with functional ap-
plications or websites. The paths followed by users help pro-
fessionals to improve navigability, test and evaluate the site
structure and navigation flows. This theme proposes 3 start-
ing points:

* Test or Evaluate the flows of navigation: usability eval-
uation is the main focus to avoid user mistakes during
navigation. Cognitive Path method is recommended;
Improve the navigability of an application: the design
of a good interface and navigability is the central point;
Nielsen's Heuristics approach is recommended;

o Test or evaluate the structure of a website: as presented
in Theme 2 (Know the user), the Tree Test method is rec-
ommended to check the ease of navigation of a website
structure.

4.3 CatUX

Taking into account the thematic map and its elements, we de-
veloped a website as a catalog with recommendations, named
CatUX: Cat- Catalog and UX- User Experience. First,low-
and medium-fidelity prototypes were designed to define the
navigation and menus. The four themes were associated with
the main menu as starting points for navigation. From the
menu, users can follow the other elements of the map (see
Figure 4). The website was developed in HTML and CSS
using the Brackets* code editor. The images were retrieved
from Freepik image >, a library free of charge. In Figure 5,
we illustrate an example of the translation of the themes into
the website. The website is available online® (in Portuguese)
and source codes are available from GitHub’.

5 Evaluation

The catalog was evaluated from two perspectives with the
participation of software startup professionals. First, a us-
ability test was performed to assess the use of the catalog in

“https://brackets.io/
Shttps://br.freepik.com/
Shttps://catalogo-catux.com.br/
"https://github.com/pbluanal 1/catux
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practice. To conduct this evaluation, participants performed
tasks in the catalog based on use scenarios that present hy-
pothetical situations about UX research in software products.
Based on the scenarios, participants should point out which
approach, method, technique, or tool was the most appropri-
ate. Think Aloud was used to collect qualitative data on user
feedback. Think aloud is a protocol for collecting data from
which users verbally express their thoughts during interac-
tion with the product[Someren et al., 1994]. In the second
perspective, we evaluated the acceptance of the catalog from
the perception of users by using the TAM (Technology Ac-
ceptance Model) method Davis [1989].

5.1 Planning

We defined the target participants in the study as UX pro-
fessionals (i.e., UX Designers, UX Researchers, Product
Designer, UX Trainee) and software developers (i.e., Ana-
lysts, Programmers, Fron-End/Back-End/Full-Stack Devel-
opers, IT Trainee) who worked in software startups. To re-
cruit participants, we developed a Google Forms question-
naire. The initial answers collected in the form (i.e., their po-
sitions, experience, startup details) helped us to then invite
exclusively startup professionals.

A set of artifacts was built to collect data and guide
the evaluation. The Informed Consent Form was prepared,
which contains all the information about the research, objec-
tives, and conditions of acceptance regarding the data col-
lected. The study protocol was approved by the Ethics Com-
mittee: CAAE - 68524023.0.0000.5504. The four scenarios
to drive participant tasks were also developed based on each
theme presented previously (see the scenarios in Table 9).
Each scenario encourages participants to choose a category
and their respective flows that are associated with the themes
of our mapping (Figure 4).

We developed in Google Forms a TAM version containing
closed questions split into three categories: Ease of Use (EU),
Perceived Usefulness (PU) and Future Use Intent (FUI) (see
Table 10). The answers should be selected as Likert scale.
There are also open questions (OQ) for participants to com-
ment on the experience.

5.2 Execution

Participants were recruited on social media in two steps. In
the first step, 29 professionals expressed interest in partici-
pating in the study. After prior analysis, we concluded that
11 volunteers meet the criteria (ie, they work in start-ups and
have a position in the software development area) to partic-
ipate in the evaluation. The evaluation was scheduled ac-
cording to the availability of the participants and took place
individually and remotely via Google Meet®.

These answers and questions asked at the beginning of the
evaluation complemented the collection of participant pro-
files (demographic data).

As soon as data collection started, we presented the con-
sent form and collected additional demographic data. After,
we asked to participants to open an anonymous tab in their

8https://meet.google.com/
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Figure 5. CatUX Website.

Table 9. Scenarios used in the evaluation

Studies Description of the scenarios Goal
Th li Infinite li 1d like to 1 h ifi lication f 1 . .
4 he qu ic transport company 'r;/%mt.e line would li ¢ to launch a specific application for people User chooses a classification from
Scenario | with disabilities and/or visual limitations to better guide this public about lines, schedules .
A L . . the Organize Ideas menu.
and waiting times. What type of application can we create for this target audience?
The city council of Blue West wants to launch an application so that the population can make
appointments via cell phone, reducing the queues that form at UBS (Basic Health Unit) that end up . .
. . . . . User chooses a classification from
Scenario 2 hindering those who go to the health center for appointments. However, before developing, I
. ., .. o . the Know the User menu.
would like to know the population’s opinion on whether it is a good idea and what other
services can be added to this application. How to get this feedback?
The company Let s Eat? is a technology company that owns an app of the same name for ordering
Scenario 3 meals. It wants to launch a 2.0 version of the application, but believes that the change will be drastic ~ User chooses a classification from
as the product has a renewed layout and users are used to version 1.0. How to test whether the new the Prototype and Versions menu.
version will work?
The news website for the metropolitan region of Blue West, called Cool News, has a lot of access on
Scenario 4 its home page. However, users do not access the site’s news content much. On your social networks  User chooses a classification from

e

there are comments "/ didn t find the news”, ”What a confusing website!”. How to improve and

the Navigability or Interface menu.

increase access?

browser to avoid plugins or extensions disturb the data col-
lection. We also asked them to share their computer screen so
we could record their speeches. Then CatUX was presented
and the URL address was notified to the participants.

The scenarios were then presented, and they were in-
structed to navigate into CatUX to find the approach, method,
technique, or tool that the participant believed to be most ap-
propriate to fulfill the scenario demands. During navigation,
the participant used the thought-aloud protocol to share their
thoughts and inform his choice during navigation. In the end,
the 11 participants responded to the TAM form.

5.3 Analysis

The analysis was carried out to cover the two perspectives
of the evaluation: Analyze 1: a qualitative analysis on the
results of the catalog use and Analyze 2: a quantitative and
qualitative analysis on the acceptance of the catalog. Anal-
ysis 1 followed the procedures presented in Figure 6. Anal-
ysis 2 explored the TAM answers and constructed graphs to
illustrate the results. Qualitative feedback from participants

supports the presentation of the results.

In Analysis 1, we first transcribed all the data recorded.
To organize and analyze the data, a spreadsheet was created’.
Demographic data were then extracted. Subsequently, state-
ments were extracted from participants’ speeches per sce-
nario. The objective was to identify positive points and bar-
riers to using the catalog. Participants’ comments were sum-
marized in the spreadsheet. Some participants in certain sce-
narios did not express their opinions, either positive or neg-
ative, giving a more direct answer as to which option they
would choose. In these cases, we inputted “-” into the spread-
sheet. After fulfilling the spreadsheet, we checked the par-
ticipants’ choices to identify whether their choices met the
scenarios’ objectives. Finally, we examined the participants’
speeches to find patterns that give evidence about positive
points, barriers to use, suggestions, or justification for the
chosen method or technique. The conclusions summarize
the insights that users had about the catalog while using it.
All of the above procedures were performed separately per
participant and per scenario.

9CatUX Assessment Spreadsheet (available in Portuguese)
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Table 10. TAM Questions

Ease of Use Questions Questions about Perceived Usefulness
Using CatUX improved my performance in
EUl My interaction with CatUX was clear and understandable | PU1  finding a suitable approach, method, technique
or tool for conducting user research
Using CatUX allowed me to increase my
EU2 Interacting with CatUX requires little mental effort PU2 productivity n finding a suitable approach,
method, technique or tool for carrying out
user research
Using CatUX increased my effectiveness
EU3 [ find CatUX easy to use PU3 in finding a suitable approach, method,
technique or tool for conducting user research
I ﬁn(ﬁi it easy to use catUX to 'do what [ want it to do, I find CatUX useful for finding a suitable
that is, find the most appropriate approach, method, .
EU4 . . PU4  approach, method, technique or tool for
technique or tool to carry out user research and guide .
; conducting user research
myself on how to carry it out.
Future Use Intent Questions Open Questions
. . . Comment on the usage difficulties you
FUIl  Assuming I have access to CatUX, I intend to use it 0Q1 identified when trying CatUX
. . Comment on your perspective on
FUDR Assuming l have access to CatUX, I predict who 0Q2 future use of CatUX
would use it - - - -
Provide some suggestions for improving
0Q3 CatUX. Mention existing points that can
be improved or resources that you would
like to find available in the tool.

Transcript of think aloud
speeches

Extraction of demographic

data

Extraction of quotes by
participant and by scenario

Identification of positive
and negative points

Identification of user
choice

Patterns identification

Summary of findings

Figure 6. Method for Analysis 1

In Analysis 2, we separated the answers of closed ques-
tions and open questions for different analysis. For the an-
swers to the closed questions, we built a graph and inter-
preted the results. The answers to the open questions were
added to the spreadsheet and the interpretation of the opin-
ions, criticisms, and suggestions of the participants was car-
ried out.

6 Results of the Evaluation

The results will be presented in three parts: first, the sum-
mary of demographic data outlining the profile of the partic-
ipants, followed by the results of the use of the themes, and
finally the results of the acceptance of CatUX.

6.1 Participants’ Profile

In total, 11 participants from four different cities from Brazil
participated in the study. Of the total, 5 were UX profession-
als, 5 were IT professionals linked to software development,
and 1 was a Trainee. None of the participants have worked
in a complete in-person mode; 9 of them work remotely and
2 in a hybrid format. The profile of each participant can be
seen in Table 11.

6.2 Scenario 1 Results - Organize Ideas

In Scenario 1, the situation involved possessing a concept for
an application, but lacking the specific details to implement
it, indicating the need for idea organization and generation.
Thus, the goal is for the user to employ a method or instru-
ment discussed in the first theme, *Organize Ideas’. A sum-
mary of the various options, modifications, and alternative
selections can be found in Table 12.
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Table 11. Participants’ Profile

Age Professional Startup In Person,
Participants City Experience Office Experience Remote

(years) (years) (years) or Hybrid?
P1 31 Londrina/PR 5 UX Designer 2.5 Remote
P2 22 Sorocaba/SP 2 Web Developer 2 Remote
P3 23 Sorocaba/SP 1 Developer 1 Remote
P4 24 Fortaleza/CE 3 UX Designer 2 Hybrid
P5 32 Fortaleza/CE 6 Developer 2 Remote
P6 28 Sao Paulo/SP 5 UX Researcher 1 Remote
P7 29 Fortaleza/CE 2.5 UX Designer 2.5 Hybrid
P8 21 Sorocaba/SP 2 Programmer 0.6 Remote
P9 21 Sorocaba/SP 1 Trainee 0.5 Remote
P10 29 Sorocaba/SP 6 Product Designer 4 Remote
P11 22 Sorocaba/SP 0.4 Developer 0.4 Remote

MEDIA 25.6 - 3.1 - 1.7 -

Table 12. Scenario 1 - Results

Scenario 1 - Organize Ideas

Target Themes:  Brainstorm, Affinity Map e CSD Matrix

Allied Choices: 3 - CSD Matrix (2), Affinity Map (1)
8 - Market Segmentation (3), Nielsen

Different Choices: Heuristics (3), RITE (1), No reply (1)

Given that the study was the initial interaction of the par-
ticipants with CatUX, there were positive and negative com-
ments about the home page and the main menu. P4 suggested
that the home page could benefit from references to methods
and techniques: “I thought there was some information re-
lated to research methods below, but it's really just a very...
brief presentation and the location of the university.”. There
was also attention to “Dicas” (in English, Tips) and “A-Z”
available in the main menu. P2 commented that “Tips” can
help in choosing methods: “Before clicking, I'll click on the
one that draws the least attention, which in this case are the
tips, to see what I can do” . P8 believes that “A-Z” is not help-
ful for those who are using the site for the first time: “/ think
it’s everything that's there just listed, instead of segmented
into some topics. This one (A-Z menu) based on the name
here, I think it will be more difficult”.

Participant P5 commented that the generation of ideas is
a basic step that would not require help from the catalog to
organize thoughts. The participant mentioned that prefers
to focus on the following stages of the process: “I under-
stood that it was information (pointing to the Organize Ideas
menu)... which seems basic to me. I understand that I like
surprises, but I believe I can skip them. Then I would go to
get to know the user part”. This could explain why most
of the participants chose methods and techniques from the
“Know the User” menu instead of “Organize Ideas”.

Participant P3 believes that the generation of ideas should
be the first stage of the process: “[...] I haven't specified
how I'm going to make this app yet [...]. So I'll organize
my ideas first.”. P4 accessed the CSD Matrix page and com-
mented that the explanation and step-by-step instructions are
very clear and detailed: “So, I think I found the method that...
The tool, right? In which case I would use it first. Anyway, 1
found it very complete here. Here's what it is, right? Cool.”.

P1 suggested a change in spelling in the “Discover and
Explore Hypotheses” option in the “Organize Ideas” menu:
“Explore assumptions. I don't know if you re thinking about

Table 13. Scenario 2 - Results

Scenario 2 - Know the User

Survey, Questionnaire, Participatory Design,
Interview, Market Segmentation,

Sentiment Analysis, Desk Research,
Observation, Contextual Investigation,
Ethnography, Field study,

Diary Studies, Focus Group,

Tree Test, RITE, Usability Testing,
In-The-Moment Snippets, Card Sorting

Target Themes:

. . . 9-Survey (6), Sentiment Analysis (2),
Allied Choices: Card Sorting (1)
Different Choices: 2 - Affinity Map (1), Usability Testing (1)*
*Although Usability Testing is present in the “Know the User”
menu, the participant who chose this method accessed it
through the “Prototype and Versions” menu.

improving here. Before we start the product, when we are
in this exploratory phase, we have assumptions. Hypotheses
are born after research.”

This initial feedback revealed that the catalog was easily
accessed by participants who could find the appropriate meth-
ods and techniques. The explanations and instructions are
clear and detailed according to the participants. The home
page with explanation and information about CatUX is in-
structive upon first contact, but is not useful in helping those
who use the tool. The “Organize Ideas” menu, despite being
a fundamental step in the initial process, tends to be ignored
because it is a basic step.

6.3 Scenario 2 Results - Know the User

The second scenario involved an application concept that
was already equipped with goals and a defined audience and
was in need of feedback. Consequently, the aim is for the
user to employ a strategy, method, or technique outlined in
the second theme, ’Know the User’. The available theme op-
tions are summarized in Table 13. A participant opted for
the Usability Test method; however, this selection was made
via the “Prototype and Versions” menu, not the suggested
“Know the User” menu. Despite the method being available
in both menus, the fact that it was not accessed from the menu
that aligned with the evaluation’s objective led to it being
classified as a participant error.

Participant PS5 expressed challenges for individuals utiliz-
ing the catalog for their second time and recommended that
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the website should be more straightforward and purposeful
for frequent users: “There’s a little difficulty here (Home
Page), okay? Let’s start with this step, which comes here
(Main Menu). I believe I could access this information here
directly on the home page. These four options (which are
available in the Main Menu). Why do I say that? Because
I am using this tool that helps me for the second time. But I
feel like I'm using this for the first time. Lets get started, got
it?”.

There was a question about the “Understand Users Needs”
sub-menu and its options. P4 reported not understanding any
meaning of the sub-menu option: “/ didn t understand the
relationship between the cards here [...] I didn't understand
the relationship because one has to do with the number of
users and the other has to do with defining a specific group.
So, I didn 't understand using data available to neither a few
number of users nor large sample of users.”.

In relation to the proposed scenario, the majority easily
identified the menu to be accessed: P1 commented “/...Jun-
derstanding how the user uses the application. That's a good
idea!”, “As they want the population s opinion, it s probably
the get to Know the User tab.” reported P11. On the page
detailing a particular technique, there was praise for the ar-
ray of choices available: “I liked it. Generally, people know
more about Google Forms, they end up going with it, but it’s
also cool”, “There are the tools, it’s cool... I know them all,
but [...] not everyone knows all these tools, I think it's great!”
report P4 and P6 respectively.

In consideration of the explanation of the Survey tech-
nique, P6 pointed out alternatives for online and in-person
application: “Ah, look, formulate questions later and print.
Yes, it’s interesting that we are in the digital universe, in the
online universe, we forget that there is live too. . P4 believes
that Survey could be better explained: “But arriving here on
the survey page, 1 didn t feel like it helped me much in prepar-
ing the survey itself, which is the hardest part, right? So,
like, I think it would be interesting to have some tips on how
to prepare this survey. Ask... actually ask questions. How
to prepare questions, what type of questions, tips on what to
do, what to avoid doing. ”. Despite the criticisms directed at
the Survey page, there is a section titled “Learn more with
professionals!” that contains links that provide comprehen-
sive guidance in formulating questions. However, P4 did not
recognize or interact with these links.

The insights found are that CatUX has easy-to-understand
content. The explanations of the methods and techniques are
generally understandable, with in-person and online alterna-
tives on how to carry them out. The materials suggested in
each method or technique have a good variety of options and
are compatible with those used in the industry. Specifically,
the page dedicated to the survey technique was identified as
basic and incomplete, which required more details on how to
apply the technique.

6.4 Scenario 3 Results - Prototype and Ver-
sions

Scenario 3 involves a version 2.0 of an application, com-
pletely renewed which was ready to be launched; however,
the client requests to test it to see if the new version will be
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Table 14. Scenario 3 - Results

Scenario 3 - Prototype and Versions

Target Themes:  Usability Testing, SUS, A/B Test
Allied Choices: 10 - A/B Test (5), Usability Testing (5)
Different Choices: 1 - Cognitive Path (1)

accepted by the audience. Hence, the aim is for the partic-
ipants to apply a method or technique outlined in the third
topic, 'Prototype and Versions’. A summary of the accessi-
ble theme alternatives, configurations, and various selections
can be found in Table 14.

In this third situation, it was observed that some users had
committed the website to memory. P8 made a comment prior
to navigating to the main menu: “Now it seems that the op-
tion is to work with prototype or versions”. P10 identified
that in the “Test or Evaluate different versions of an appli-
cation” sub-menu, it was A/B Testing even without having
previously accessed it: “Here is A/B Test [ ...] is A/B Test”.

Several users came across fresh techniques and instru-
ments through CatUX. P5 was surprised to land on the In-
the-Moment Snippets page, however, after going through all
the material, the participant understood:  “Hmmmm [ un-
derstand”. P9 was not familiar with the Usability Testing
method and upon reading the explanation expressed interest
in using it: “This kind of makes sense... it makes sense...”.
P4 and P6 were not aware of the Google Optimize tool. P4
commented: “Cool, I didn't know.[...] I didn't know about
Google Optimize, I really liked it.”, “[...] and Google Op-
timize, I didn't know this human being, this little being here.
Tool to carry out testing, it is connected to Google Analytics
which is our help, that’s cool, I didn't know about this tool,
I’'m happy.” quoted P6. P2 agreed with the material sugges-
tions in A/B Test: “Yes, exactly. In Google Optimize, the
metrics are already there, right? Like, comparison of click
rate, region, session time, whatever.”.

Participant P6 was the first to click on the links in the
“Learn more from professionals!” section. After reading
some articles, the participant commented that the section
could increase his knowledge: textit “ Learn more is a place
I would look at the articles here. I have knowledge, I have al-
ready applied A/B Test, but I like... Because it is something
that has to be very well applied. So I needed to renew my
knowledge.”.

P4 found that the explanation of the A/B Test method
lacked more up-to-date information: “Iwas left here in doubt
because, as far as I know, A/B Tests can be applied randomly,
while the user uses the website or application, a certain user
may fall into the new version and the evaluation can be done
that way, so it does not involve recruiting participants. So,
1 think maybe this other option was missing, right?”. P1
pointed out that CatUX menus can bias the choice of who
uses the catalog: “But here, I have to be very careful not to
be biased [...] you have several cognitive biases or a biased
question. It will guide you to an answer you want to hear.”.

The discovered insights include the simplicity of remem-
bering the catalog menus and identifying the techniques.
CatUX enables professionals to self-update and acquire
knowledge about novel methods and tools, comprehending
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Table 15. Scenario 4 - Results

Scenario 4 Results - Navigability or Interface

Nielsen Heuristics, Cognitive Path,

Target Themes: Tree Test

11 - Cognitive Path (6), Tree Test (4),

Allied Choices: Nielsen Heuristics (1)

Different Choices: 0

their functionality immediately after reading. Nevertheless,
a potential bias could exist in the menus, and there’s an ab-
sence of detailed instructions on how to precisely implement
A/B Test.

6.5 Scenario 4 Results - Navigability or Inter-
face

In Scenario 4, users encountered challenges when trying to
access news content on a website, leading to decreased ac-
cessibility and a surge of negative feedback on social media
platforms. Consequently, the goal is for the user to imple-
ment a strategy or technique outlined in the fourth menu, ti-
tled "Navigability or Interface’. A summary of the available
menu options, settings, and errors can be found in Table 15.

Some participants mentioned that the explanation of meth-
ods with which they were not familiar was clear and detailed.
P4 commented when reading Cognitive Path: “But I really
liked the step-by-step guide here, right, how to apply this
method [...] I really liked the step-by-step guide here, it was
very clear how to do. I've never done this method. And I
think I could start with this step by step guide here.”. Some
users mentioned that they did not know some methods, as for
instance, P7 when reading about Tree Test “This one [ didn't
know”. Some participants mentioned that CatUX helped
them to remind methods and approaches: “(reading Tree
Test) Wow, refreshing my memory of tools, see?” mentioned
P5; P4 commented when reading about Nielsen Heuristics
“”Look, I forgot about that, huh. It was not what [ was think-
ing, but... Something that is, right?”. Participant P3 reported
when browsing the Nielsen heuristics page that this approach
could be useful: “If I knew... what I do there in the produc-
tion internship... I was really interested in this heuristic by
Nilsen”.

P1 believes that the Card Sorting technique should be in
the “Navigability or Interface” menu and not in “Know the
User”: “I'm guessing, for me it fits the improvement, navi-
gability and interface ”. P4 missed the “Heatmap” option,
which is not in the catalog: “As soon as I read the scenario,
I already thought about Heatmap, right? Apply... Create a
heat map on the website. Anyway, I don't know which ap-
plication to use, which material to use, as well as how to...
extract this information, but I thought about using the heat
map. I was looking for this tool and I didn 't find it.”.

The findings indicate that CatUX aids in learning about
new alternatives, is straightforward to comprehend, and con-
tains educational material. The website’s descriptions are
enhanced by external links. The catalog assists profession-
als in recalling the application of various methods and tech-
niques. Nevertheless, there is a future requirement to incor-
porate more tool choices and to distribute a technique more
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suitably across the menus.

6.6 Catalog Acceptance Results: TAM

Catalog acceptance was evaluated from the TAM method
Davis [1989] (see Table 10). A 4-point Likert scale (1 - com-
pletely disagree, 2 - partially disagree, 3 - partially agree, 4
- completely agree) was used to collect the participants’ an-
swers. The neutral point was not adopted to avoid decreasing
the validity of the study and forcing participants to give their
opinion[Johns, 2005].

In Figure 7, we see the TAM results. The results of ease
of use (EU) revealed that most of the participants agree that
CatUX 1is easy both to interact with and to find and guide
the most appropriate approach, method, technique or tool.
However, some of them believed that a greater experience
with the catalog is necessary to be able to use it. The per-
ceived usefulness (PU) results demonstrate that all partici-
pants agree that CatUX increases performance and effective-
ness in finding the appropriate approach, method, technique
or tool to work with UX. Most believe that the catalog in-
creases work productivity and, in general, CatUX is useful
for professionals working in user research. The third part
of the TAM is to assess the future intended use of CatUX.
The results indicate that there are disagreements regarding
the future use of CatUX (FUI). From the 11 participants, 3
disagreed that they would use the catalog in the future. How-
ever, 8 participants stated that they would use CatUX if they
had access. All participants agree that they know someone
who would use the catalog. Generally, CatUX is well re-
ceived as a search instrument for user research.

From the open questions, the participants commented on
their difficulties when using CatUX, the prospects for future
use, and suggestions for improving the catalog. Most did not
encounter difficulties in using the catalog; however, some
points were raised. P1 mentioned that the methods and tech-
niques are versatile and can be applied in different scenarios.
P2 and P4 expressed their belief that the process of navigat-
ing and accessing information is quite lengthy, leading to oc-
casional disorientation. P7 commented on the difficulty of
using the site at first contact, but that was overcome as the
scenarios were presented: “The layout was a little difficult.
I couldn t immediately understand the site’s proposal, and 1
didn t understand that it was a Questionnaire to be followed
at first glance. But in the second flow, I found it much sim-
pler because I better understood the purpose and function of
the site.”. P10 was the only participant to highlight issues in
the navigation: “As feedback I could say that the interface
is cool, but the click issue was bad, because it is only where
the texts are that it is clickable and sometimes I clicked on
the image and nothing happened”.

Following this, participants shared their views on the ap-
plication of CatUX, specifically, their likelihood of using it
in the future and the kinds of professionals who might find
the catalog beneficial. All participants agreed that CatUX
is a valuable resource that has potential applications in both
academic and commercial settings. Most of them expressed
their intent to utilize CatUX in their professional endeavors
to expedite processes: “It defines what type of method or
tool to apply given each scenario, it is something that does
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Figure 7. TAM Results

not yet exist (or at least I am not aware that exists) and
that would make organizing a designer’s work MUCH eas-
ier, would make these choices much more objective, as in
addition to narrowing things down, it gives full explanation
of what it is, what materials and how to apply it.” quotes
P4. P2 commented that the catalog can be used in startups:
“I can imagine it being applied in startups to integrate UX
Research projects in general. In my little market experience,
I have already seen the damage that not having these con-
cepts structured in the project can cause.”. Participant P7
mentioned that consulting CatUX brings speed and confi-
dence: “I would certainly use it, as I felt that it is much eas-
ier to filter and search for methods using it than searching
on Google, for example. Instead of me making a cognitive
effort to remember the methods or the effort of looking for a
page that gives me application details, CatUX already pro-
vides everything listed in a didactic, practical way, and with
bibliographical references (which not only gives confidence,
but it also sparks curiosity to find out more about the methods
presented)”.

In conclusion, the participants provided recommendations
to improve CatUX. Remarks were made about refining the
site’s appearance (due to its simplicity, there is a need to give
it a more contemporary look). Suggestions were also made
to incorporate more visuals in the descriptions of methods
and techniques, as the volume of text can sometimes be ex-
hausting to read. P11 proposed that it would be beneficial
to include real-world examples of how the application of a
specific method altered the layout. P5 put forward the idea
of allowing users to add to the catalog, create content, and fa-
cilitate interactions via comments. P3 recommended making
comparisons: “A tool that could 'compare’ two methodolo-
gies would be very interesting in the context of learning and
identification of methodologies for the problem”. P1 sug-
gests another way to present methods and techniques: “The
UX tools could not be used in specific use scenarios, not be-
ing the best way, but leaving them according to their cate-
gory: behavioral/ attitudinal (fitting into the different types

of both categories)”.

7 Discussion

The CatUX assessment implies that the catalog proposal is
seen as beneficial and educational by professionals in soft-
ware startups, aiding them in their engagement with UX Re-
search through user research activities. Nonetheless, it is nec-
essary to enhance the catalog.

In the initial assessment perspective (the use of the cat-
alog), as the scenarios were implemented, the professionals’
familiarity with the catalog grew, leading to a decrease in the
variety of choices. This could be viewed as simple memoriza-
tion and navigation, conserving cognitive resources. The cat-
alog provides professional guidance on approaches, methods,
techniques, and tools in a direct way, as suggested in Kuusi-
nen et al. [2019]; Hokkanen and Védndnen-Vainio-Mattila
[2015] and Hokkanen et al. [2015]. Additionally, it improves
understanding of new options and tools to perform user re-
search, keeping professionals up-to-date, regardless of their
level of experience. This represents a contribution to improv-
ing the knowledge of experts in the field of UX. The cata-
log can serve as a platform for professional development, as
advocated by Saad ef al. [2021] and Guerino et al. [2021].
However, we identified some barriers to its use. Although
some methods and techniques are current, others require ad-
ditional information and application details. There have been
instances where the absence of certain contemporary meth-
ods and techniques was noted, indicating the need for reg-
ular content updates. Scenario 1, with its goal to ’generate
ideas’, offers the most diverse options. Some participants
have noted that the idea generation phase is seen as a funda-
mental step and might be overlooked when using the catalog,
as users tend to move on to the subsequent phase. It appears
that CatUX offers a user-friendly navigation system that con-
serves cognitive resources.

In the second perspective evaluated (i.e., catalog accep-
tance), CatUX has received positive feedback and is en-
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dorsed for use by professional peers. The necessity for mod-
ifications and updates was emphasized; in particular, en-
hancements in navigation and information flow were high-
lighted. The primary challenges identified include: the home
page’s lack of clarity regarding the site’s purpose; the poten-
tial for users to become disoriented due to the volume of con-
tent; the lengthy navigation flow; and the exhaustive expla-
nations of certain methods and techniques that make read-
ing tiresome. Another aspect concerns approaches, meth-
ods, techniques, and tools, as professionals may employ dif-
ferent perspectives and strategies when implementing a spe-
cific method, influenced by their previous professional ex-
periences. The primary recommendations from participants
include: a more streamlined home page; a different navi-
gation flow (categorized or tree-like, for instance); updated,
comprehensive, detailed, and more visually engaging expla-
nations (with the inclusion of images, for example); decision-
making aids (references to methodology comparisons and
practical examples were made); and the ability for profes-
sionals to contribute their own content. The assessment in-
dicates that the catalog is suitable not only for professionals
with minimal or no experience, but also for experienced pro-
fessionals seeking advice or guidance in formulating their
own strategies. Participants identified students, startups,
software developers, designers, UXers and IT professionals
as potential users of the catalog.

The findings also offer insight into the methods and tech-
niques most frequently referenced. In the study by Darin
et al. [2019], questionnaires/surveys were the instruments
mentioned the most frequently, not due to their suitability but
due to their simplicity in their creation and implementation.
Our study progressed by exploring a great deal of material
that contained the knowledge of professionals. Our GLR re-
sults revealed that interviews and usability tests are the most
mentioned instruments. This leads to the understanding that
industry professionals prefer to use methods and techniques
that collect user data more deeply, mainly to capture details
that may not be perceived from methods as surveys.

8 Limitations

There are some limitations in our study that should be consid-
ered for future work. This study identified a limitation in the
constant requirement to update approaches, methods, tech-
niques, and tools. These were derived from GLR, which con-
ducted a review of articles on websites/blogs from 2018 to
2021. For subsequent evaluations, it is imperative to refresh
the content to incorporate any new methods, techniques, or
application methods that may have surfaced. Another issue
is the catalog’s inability to facilitate comparisons between
methods and techniques, as they are presented individually.
This restricts the user’s choices based on their specific situa-
tion. The use of CatUX in software startup settings was not
conducted in this study.
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9 Conclusion and Future Work

The objective of this study was to develop a thematic map
centered on four primary themes of UX research. Using this
map as a foundation, we create a catalog filled with sugges-
tions for the implementation of various approaches, methods,
techniques, and tools related to UX research. The purpose
of this catalog is to help professionals in software startups
conduct user research to enhance the quality of their soft-
ware products. The construction of the map was based on
a thematic analysis of the findings of a gray literature re-
view (GLR). This review allowed us to discover the most
frequently cited UX research methods, techniques, and tools
used by UX professionals, as well as the ways in which they
were used in real-world scenarios. A website called CatUX
was created to present the map in the form of a catalog. This
website was evaluated by 11 specialists considering its us-
ability and acceptance. The findings suggest that the catalog
helps professionals, regardless of their level of experience,
choose the appropriate approach, method, technique, or tool
for their research. However, questions were raised regard-
ing the navigation process, the exhaustive reading of descrip-
tions, and the outdated nature of some practices.

This paper presents three main contributions. The first
concerns the gray literature review (GLR) that revealed 29
UX research approaches, methods and techniques; 55 types
of tools; feedback on how to apply them; and what types
of results can be obtained. The second contribution is the
thematic map, an artifact that represents the relationship be-
tween the elements uncovered in the GLR. The third contri-
bution is the catalog and its evaluation. The catalog is made
up of recommendations that have four main themes: Orga-
nizing Ideas, Know the Users, Prototype and Versions, Nav-
igability or Interface. Through themes, the catalog allows
software start-up professionals to explore the most suitable
instrument for their research. The CatUX evaluation results
revealed the potential of the catalog for use by software pro-
fessionals.

For future work, it is advised to keep the catalog current
to allow the integration of emerging UX Research practices
and to ensure that existing approaches, methods, techniques,
and tools are kept relevant. Additionally, it is suggested that
CatUX evolves into a community-based project in the future.
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Id Title Available
GL1 Panorama UX Research: Atividades e ferramentas — parte 3 Fatima [2021]
GL2 O que ¢ e quais as fun¢des do UX Research? Junior [2021]
GL3 O mercado de UX em um ano pandémico: Atividades e ferramentas Leslie [2021]
GL4 UX Research e Design Thinking: o match perfeito Dawud [2021]
GL5 5 coisas que aprendi conduzindo testes de usabilidade remotos Amarante [2021]
GL6 3 dicas para conhecer seus usuarios sem precisar entrevista-los Machado [2021]
GL7 UX Research — O Guia do Investigador Matt [2021]
GL8 Usando o OBS Studio para testes de usabilidade remotos Almaraz [2021]
GL9 Testes de usabilidade na pandemia Kawakami [2021]
GL10 | COVID-19 e UX Research: como pesquisar em tempos de Corona Lima [2020d]
GLI11 Como planejar uma pesquisa de UX em 8 passos simples Lima [2020b]
GL12 | Como criar bons questionarios de pesquisa Lima [2020a]
GLI13 Pesquisa qualitativa em tempos de quarentena Sertorio [2020]
GL14 | Personas: como criamos conexao com os clientes Seguro Auto Youse | Lima [2020¢]
GL15 | Do que os Designers brasileiros se alimentam? Michelan [2020]
GL16 | Dicas praticas sobre UX Research: recrutamento Reciputti [2020]
GL17 E.stourando a bolha: Um. relato sobre uma pesquisa imersiva em Calheiros [2020]

cidades remotas do Brasil
GLIS A aplic’a(;ﬁo do UX. Research para melhoria no setor do turismo Cavalcanti [2020]
em periodo de Covid-19
GL19 | Resultados da pesquisa sobre os Pesquisadores de UX no Brasil Fatima [2020]
GL20 | Teste de usabilidade a distancia (remoto) Soares [2020]
GL21 Pesquisa quantitativa ou qualitativa: Qual eu devo fazer? Bastos [2020]
GL22 | Os testes A/B enquanto valvulas de escape Teixeira [2020]
GL23 | Métodos criativos de User Research para Startups Sabino [2020]
GL24 | Como tabular testes de usabilidade Lima [2020c]
Guia: Como medir a usabilidade de produtos com System
GL25 Usability Scale (SUS) Braum [2020]
GL26 | Usando o Percurso Cognitivo para avaliar uma interface Lima [2019]
GL27 | WorCoffee, um app para trabalhadores remotos Brito [2019]
GL28 Comf) usei 0s processos d’e UX para facilitar a matricula Zaghi [2019]
de criangas nas creches publicas
GL29 | Ajudando pessoas que utilizam o metrd pela primeira vez Oliveira [2019]
GL30 | Descobertas de um aplicativo de saude — estudo de caso de UX Braum [2019]
GL31 | Pao de Agucar Mais — estudo de caso de UX Miyake [2019]
GL32 | UX Research: por onde comecar uma pesquisa? Weber [2019]
GL33 EntrAevista motiYacional ¢ a ferramenta de UX Research que Amorim [2019]
vocé nunca ouviu falar sobre
GL34 Criando um so?uc;ﬁo de gestdo financeira pessoal para o Camillo [2019]
Banco do Brasil
GL35 | Melhorando os cuidados com a saude das criangas brasileiras Aratjo [2019]
GL36 MF:lho’rapdo a saﬁ.de .d,os' brasileiros que precisam de ajuda Bozzi [2019]
psicologica ou psiquiatrica
GL37 | Como melhorar a qualidade de vida de entregadores de bicicleta? Ramos [2019]
GL38 Amaar: Criagdo de um website para uma ONG de animais Kato [2019]
GL39 COII’IO. soluci(?namos o fluxo de compra de hospitais usando Neto [2019]
o Design Sprint 2.0
GL40 | Melhorando a eficiéncia do acompanhamento legislativo Almeida [2019]
GL41 Comq t.ornar a ex’pc:“:riéncia’d.a organizagdo financeira pessoal Batista [2018]
¢ familiar mais rapida e pratica?
GL42 | UX case study: DramaFever Dana [2018]
GLA43 Context Methods: Study Guide Moran [2021Db]
Triangulation: Get Better Research Results by Usin .
GL44 |\ tii b UX Mothods yLsmg Whitenton [2021]
GL45 | Quantitative Research: Study Guide Moran [2021c]
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Table 16 Final list of articles extracted from GLR — continued from previous page

Id Title Available
GL46 10 Usability Heuristics Applied to Complex Applications Kaplan [2021]
GL47 | Collecting Metrics During Qualitative Studies Moran [2021a]
GL48 | Writing an Effective Guide for a UX Interview Rosala [2021]
GL49 | When to Use Context Methods: Field and Diary Studies Moran and Rosala [2021]
GL50 | Structuring Intranet Discovery & Design Research Kaley [2021]
GL51 Dat’a Is Morg than Numbers: Why Qualitative Data Laubheimer [2021]

Isn’t Just Opinions
GL52 Why' 5 Paﬂicip'ant's Are Okay in a Qualitative Study, but Budiu [2021]
Not in a Quantitative One
GL53 Remote Design Work: Top Challenges Krause [2021]
GL54 | The Discovery Phase in UX Projects Rosala [2020b]
GLS55 | UX Roadmaps: Definition and Components Gibbons [2020]
GL56 Resea.rch Repositories for Tracking UX Research and Pernice [2020]
Growing Your ResearchOps
GL57 | Remote Moderated Usability Tests: How to Do Them Moran and Pernice [2020a]
GL58 | Rating Scales in UX Research: Likert or Semantic Differential? Rosala [2020¢]
GL59 | Remote Moderated Usability Tests: Why to Do Them Moran and Pernice [2020b]
GL60 | Remote UX Work: Guidelines and Resources Kaplan [2020]
GL61 The Critical Incident Technique in UX Rosala [2020a]
GL62 | Tracking Research Questions, Assumptions, and Facts in Agile Krause [2019]
GL63 | Usability Testing 101 Moran [2019b]
GL64 | Iterative Design of a Survey Question: A Case Study Liu [2019]
GL65 How to .Analyze Qualitative Data from UX Research: Rosala [2019]
Thematic Analysis
GL66 | Formative vs. Summative Evaluations Joyce [2019]
GL67 | Remote UX Work: The NN/g Case Study Moran [2019a]
GL68 | How to Conduct Research for Customer Journey-Mapping Kaplan [2019a]
The Science of Silence: Intentional Silence as a
GL69 Moderation Technique Kaplan [20190]
GL70 Card SorFing: Un(':over Users’ Mental Models for Better Sherwin [2018]
Information Architecture
GL71 | User Interviews: How, When, and Why to Conduct Them Pernice [2018]
GL72 | Multivariate vs. A/B Testing: Incremental vs. Radical Changes Harley [2018]
GL73 Quantitative UX Research in Practice Moran [2018b]
GL74 | Quantitative User-Research Methodologies: An Overview Moran [2018a]
GL75 How to design Al-powered services — lessons from the Wiirnestal [2021]
emergency room
GL76 How can you make UX research insights visible, traceable, Salvi [2021]
and fun?
GL77 | How to share your UX research Rogers [2021]
GL78 17 tools that will streamline your UX Research Bowman [2021a]
GL79 | The best UX research methods in a pinch Bowman [2021b]
GL80 | Doing RITE wrong Bernstein [2021]
GLS1 Figma continues to skyrocket — 63% reported it was their Dexter [2021]
primary UI tool
GL82 | How research builds the designer Rahardjo [2021]
GLS83 A survival guide to user interviews Ageieva [2021]
GL84 | UX research characteristics: An analysis of 100 open jobs Utesch [2021]
GL85 | Writer in Tech? 7 Reasons You Should Run A/B Tests Zukerman [2021]
GL86 | Fast and cheap ways to find UX Research participants Bowman [2021c]
GL87 | A UX Research framework to speed up your design process Mattei [2020]
5 things UX Researchers can do differently: a reflection
GL88 after I%ber’s layoffs g Ho [2020]
GL89 | The ultimate UX Research cheat sheet Bittner [2020]
GL90 | Perfecting the art of the UX Research report Hott [2020]
GL91 Which UX Research methodology should you use? Anderson [2020]

[chart included]
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Table 16 Final list of articles extracted from GLR — continued from previous page

Id Title

Available

GL92 | 13 helpful UX Research tools
GL93 | My UX Research toolbox as a team of one
GL94 | How to select appropriate UX Research methods
GL95 | A guide to top UX Research methods
GL96 | 65 UX methods and when to use them
GL97 | A breakdown of UX research types
GL98 | The basic rules of UX Research
GL99 | Basic guide for UX Research planning

Key considerations when planning a remote usability
GL100 -
study for accessibility
GL101 | Advanced UX lab techniques: Don’t just listen to users
GL102 | UX research methods and the path to user empathy
GL103 | The complete guide to UX research methods
GL104 | Understanding methods and tools in UX research
GL105 | User research methods: how to choose the right one?
GL106 | 4 methods for analysing user interviews
GL107 | Qualitative and quantitative user research
GL108 | Interviewing: more than a user research method
GL109 | Best practices for on-video user testing
GL110 Researching family planning through proverbial
Hausa — a UX case study
Best practices for ethnographic research, lessons

GL1I learned in the wild

Ngai [2020]
Boylan [2020]
Wenzel [2020]
Banus [2020c¢]
Prithyani [2020]
Conrick [2020]
Banus [2020a]
Banus [2020b]

Topps [2020]

Jones [2020]
Bowers [2020]
Philips [2020]
Samsyka [2019]
Fard [2019]
Dzekman [2019]
Rogers [2019]
Rios [2019]
Shen [2018]

Fathallah [2018]

Harper [2018]
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Table 17. Approaches, Methods and Techniques Extracted from GLR

Methods or

Number of

. R References
Techniques Citations
GL1, GL3, GL6, GL7, GL10, GL13, GL14, GL16, GL17, GL19, GL21,
GL29, GL30, GL31, GL32, GL33, GL37, GL38, GL48, GL50, GL54, GL60,
Intervi s GL62, GL64, GL67, GL68, GL69, GL51, GL52, GL71, GL73, GL47, GL75,
nterview GL78, GL79, GL83, GL86, GL8S, GL89, GL91, GL92, GL93, GL94, GL95,
GL96, GL98, GL99, GL97, GL102, GL103, GL104, GL105, GL106, GL107,
GL108, GL110
GL1, GL3, GL4, GL5, GL7, GL8, GL9, GL10, GL19, GL20, GL21,
Usabilitv Test ” GL24, GL32, GL45, GL57, GL59, GL60, GL62, GL63, GL69, GL71, GL74,
sability festing GL76, GL78, GL79, GL94, GL95, GL96, GL98, GL100, GL103, GL104,
GL105, GL109
GL1, GL3, GL7, GL12, GL14, GL19, GL27, GL29, GL32, GL36, GL45,
Survey 29 GL64, GL73, GL74, GL78, GL79, GL89, GL91, GL92, GL93, GL94, GL96,
GL98, GL99, GL102, GL103, GL104, GL105, GL107
Card Sort . GL1, GL3, GL4, GL10, GL19, GL21, GL32, GL45, GL70, GL73, GL74,
ard sorting GL79, GL91, GL96, GL99, GL102, GL103, GL104, GL105
AJB Testi . GL4, GL7, GL22, GL32, GL42, GL45, GL62, GL72, GL73, GL74, GL7S,
esting GL79, GL85, GL91, GL94, GL95, GL98, GL105, GL107
Diary Studi 8 GL3, GL10, GL19, GL32, GL43, GL49, GL54, GL65, GL68, GL79, GLS82,
1ary studies GL89, GL91, GL92, GL96, GL98, GL99, GL107
Questionai ” GL1, GL3, GL10, GL12, GL18, GL19, GL28, GL30, GL31, GL35, GL41,
uestionnaire GL64, GL74, GL94
Foeus G ” GL1, GL3, GL19, GL21, GL32, GL50, GL54, GL73, GL94, GL95, GL96,
ocus Lroup GL98, GL103, GL107
Field Stud 4 GL1, GL3, GL7, GL17, GL43, GL49, GL50, GL54, GL62, GL64, GL65,
1eld study GL68, GL89, GL94
Ethnography 1 GL1, GL3, GL19, GL21, GL32, GL43, GL94, GL95, GL96, GL102, GL111
Observation 9 GL6, GL31, GL40, GL43, GL50, GL68, GL95, GL98, GL101
CSD Matrix 7 GLI11, GL12, GL29, GL32, GL37, GL38, GL34
Participatory Design 4 GL23, GL32, GL94, GL98
Tree Test 4 GL45, GL73, GL74, GL91
Accessibility Test 3 GL1, GL3, GL100
Desk Research 3 GL7, GL29, GL37

Market segmentation
Taxonomy

Sentiment Analysis

In-The-Moment Snippets

SuUS
Cognitive Path
Brainstorm
Design Sprint
Affinity Map
Triangulation
RITE

Nielsen heuristics

Contextual Investigation

GL7

GL7

GL7

GL23

GL25

GL26

GL36

GL39

GL40

GL44

GL80

GL46

GL102
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