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Software startups are endeavors focused on building innovative products by seeking to achieve a high growth rate. However,
there are a large number of startups that fail in their venture. Software startup failures are often associated with a high degree
of market uncertainty, limited resources, time pressure, or simply a bad product idea. User experience practices can help
startups achieve successful and sustainable business creation, promoting genuine interest from users, and opportunities
for meaningful feedback. To encourage startup professionals to incorporate UX into their practices as earlier as possible,
we present in this paper five patterns entitled: UX work value, Shared UX mindset, UX work driven by user data,
Knowledge of real users, and Record of UX work. These patterns are part of a larger set of patterns that have been
identified through empirical studies that we have carried out in four software startups. In our pattern mining process, we
followed an inductive approach using elements of Constructivist Ground Theory by investigating emerging issues concerning
UX work in software startups.
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1 INTRODUCTION

Software startups play an important role in global economic development by stimulating innovation and job
creation [12] [29]. Looking for scalable, repeatable, profitable business models [3], software startups emerge with
the aim of creating cutting-edge products and fast growth. However, software startups often faced conditions of
extreme uncertainty and limited resources before achieving a product-market fit [35] [30]. Although there is no
consensus on the definition of a software startup, many share an understanding that software startups are unique
in dealing with uncertain conditions, quick growth, innovative products, and scalability [35] [19]. Nevertheless,
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we agree with those who argue that the combination of innovation and market-driven contexts is a key aspect of
characterizing startups and distinguishing them from established companies [25] [27].
User experience (UX) has been identified as a key aspect of leveraging greater value for the startup business

while meeting customer needs and reducing wasted time and resources [17] [32] [14]. The ISO-9241 norm [7]
defines UX as “user’s perceptions and responses that result from the use and/or anticipated use of a system, product or
service”, emphasizing human-centered design practices, such as user research, interactive design, user involvement,
and cross-functional design teams. In this way, UX work can help startups to move towards successful and
sustainable business creation, promoting genuine interest from users, and opportunities for meaningful feedback
[35].

In this paper, we present the five patterns to encourage UX activities and practices in software startups as early
as possible, considering the challenges professionals face from the early stage to the growth stage. The target
audience for these patterns is entrepreneurs and professionals working in product development in software
startups interested in incorporating UX work into their practices. It is worth noting that the issues addressed
in the proposed patterns could be found even in companies in general. However, our unit of analysis in this
study has especially been for software startups to fill a research gap on how UX work has been developed in
such companies and what challenges they face in putting it into practice. Our patterns address aspects that
are inherent to software startups. Therefore, we believe that further research would be needed to extend these
patterns to companies in general. In the following sections, we present the background and related work, and an
overview of the proposed patterns. Then, we describe the patterns in detail.

2 BACKGROUND AND RELATED WORK

Earlier studies point out that the rapid evolution of startups could be adding extra complexity to software
engineering, suggesting that startups should be more structured in following the best engineering practices
[19] [25]. There has been considerable research relating to managerial strategies [30] [13] and good engineering
and design practices applied in software startups [24] [21] [33]. For instance, Klotins et al. [21] mapped goals,
challenges, and practices from an analysis of 88 startups reports and created a progression model to guide software
engineering efforts covering six process areas (i.e., team, requirements engineering, value, quality assurance,
architecture and design, and project management). From that study’s findings, Klotins et al. [20] identified three
antipatterns that can hamper the evolution of startup businesses which are rooted in engineering inadequacies,
leading to different consequences: (1) not getting the first product release out, (2) not attracting customers to the
product, and (3) challenges of scaling the product for new markets.

Other studies of patterns for software startups, focus on describing the challenges in the early stages concerning
organizational issues [9], human resources [23], and management aspects [28] [22]; others focus on product
development strategies [8], technical issues [26], and teams’ dynamics [10]. However, there are few patterns
addressing UX work in software startups so far [16] [22]. Leppanen et al. [22] identified a set of patterns by
carrying out an empirical study on general working practices in 18 software startups in Finlandia and Switzerland.
In their study, the observed practices were grouped into 11 categories: business goal, culture, funding, customer,
organization, competence, team, process, design, testing, and technology. To foster real users involvement in
product development and business idea validation, Hokkanen and Leppanen [16] proposed three patterns called
Only real users, Meaningful user feedback, and Happy test users.
We investigated in the literature how software startups work with UX and its relationship with software

development practices. Saad et al.’s work, we identified the main reasons for startups not to adopt UX, which are
related to (i) lack of knowledge about what UX means and its value to the business, (ii) difficulties in selecting
UX practices and techniques that can bring valuable information to them, and (iii) knowing how to handle user
data to inform design decisions [32]. Additionally, this study revealed some open questions such as “How can
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startups’ needs about UX be related to their users’ demands?” and “What are the best UX practices to be applied
in the context of startups?”.
To explore questions like these, we also conducted a survey with 88 software practitioners from Brazilian

startups investigating a wide range of UX-related issues [34]. Our survey focused on exploring the main UX
practices adopted, skills considered essential to perform UX activities, on the adoption of UX work in software
development phases, and the main factors that can influence UX work in software startups. Our findings revealed
that the creation of successful products associated with the creation of value for both users and the startup
business are the main triggers for the adoption of UX practices. However, it may be challenging for startup
professionals to carry out UX work due to the need to react quickly to market demands by strategically balancing
the trade-offs between meeting business goals and user needs. Moreover, the lack of consensus on UX relevance
is a factor that can hamper UX work.

3 UX-RELATED PATTERNS FOR SOFTWARE STARTUPS

3.1 Patterns mining

The discovery of the patterns presented in this paper is one part of a larger research project that investigates
the UX work in software startups. The studies by Saad et al. [32] and da Silveira et al. [34] mentioned in the
previous section are preliminary results of this research. The five patterns presented in this paper are part of
a collection of 14 candidate patterns, which were identified through an in-depth study we carried out at four
software startups located in Sorocaba, São Paulo, Brazil. According to Startup Genome’s report [11], Brazilian
startups raised a record-setting $2.7 billion in the second quarter of 2021. São Paulo state has a robust startup
ecosystem with an extensive network of public and private research institutions, as well as technological park
systems located in different cities of the state. In Sorocaba, a city with more than 600 thousand habitants, the
startup ecosystem has grown in recent years. We chose to carry out our studies in Sorocaba because we already
had a pre-established network with the startups. For ethical reasons, the names of the products and companies
are omitted. We refer to the startups as A, B, C, and D. All startups are more than five years old, with a functional
product, and an established customer base, but at different levels of maturity in relation to UX work. Table 1
summarizes the main characteristics of the studied startups.

Table 1. Overview of startups characteristics

Startups ID A B C D
Startup age 5 years 6 years 5 years 8 years
# Employees 80 70 12 800
Market segment Education e-Sport IoT Logistic
Business Model B2B B2C B2B B2B2C
# customers/users 250+ schools 180,000 users 30 companies 40,000 users

We collected data from semi-structured interviews with 28 professionals of the startups with different back-
grounds and expertise; for instance, product designers, UX experts, design leads, customer experience, developers,
product owners, marketing, and others. Startups were not required to have UX experts. Furthermore, we con-
ducted evidence-based timeline retrospective meetings [2] as methodological triangulation of data at startups
A, B, and C. Each interview lasted 30 to 96 minutes, while the retrospective meetings lasted around two hours.
A proposal for this study was previously reviewed and approved by the Ethics Committee in Brazil (CAAE:
29367020.0.0000.504) at the Federal University of São Carlos, Brazil. All data collection activities were conducted
online using Google Meet. At least two researchers participated in the interviews and retrospective meetings,
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leading the meetings and taking notes. The meetings were recorded in video with the prior consent of the
participants and transcribed for analysis. Data collection and analysis were performed in two rounds, as described
below.

In the first round, we collected data with 5 professionals from startup A and 11 professionals from startup B.
The collection activities (interviews and retrospective meetings) took a place from August to October 2020. For
data analysis, we applied the Constructivist Ground Theory approach proposed by Charmaz [5] with three coding
steps (i.e., initial coding, focused coding, and theoretical coding). In total, 619 minutes of video recordings were
transcribed and analyzed. As a result, we identified 14 UX-related needs which emerged from the daily practices
used for software development in the two startups. Subsequently, these findings were validated with both startups
through member checking sessions [18]. Considering the 14 UX-related needs identified and refined over the
course of the three coding steps, we carried out a two-day workshop (8 hours) involving all authors of this paper
to draft the pattern candidates, adopting a writing style based on [1]. During the workshop, the researchers
elaborated 14 UX-related patterns candidates with name, context, problem, and forces. We did not find enough
evidence to outline solutions for each pattern, since these were identified from issues still unresolved in startups
A and B. To achieve possible solutions for these problems, we collected further data from two other startups, with
different characteristics from the previous ones, e.g., number of employees, market segment, business model, and
level of UX maturity.

In the second round, we conducted the data collection with 5 professionals from startup C and 6 professionals
from startup D. The collection activities took place from April to September 2021. We followed the same data
collection procedures used in the previous studies and gathered additional data on the 14 UX-related needs
identified earlier. In this round, 758 minutes of video recordings were transcribed and analyzed using initial
coding and focused coding. Then, the findings were used to refine the 14 patterns and add solutions, consequences,
and examples. A list of all the patterns is included in the Appendix.

3.2 Patterns overview

As mentioned earlier, in this paper, we present 5 of the 14 UX-related patterns identified from an empirical study
carried out in the four software startups. Figure 1 presents an overview of the patterns and their relationships.
Categorized by UX practices and methods, the five patterns are detailed in Sections 5 to 8. We adopted a pattern-
writing based on Alexander’s style [1]. The pattern’s name is presented in the section’s title followed by its
aliases. The motivation for using the pattern and the context for applying it are described in the first and second
paragraphs of each section respectively. Next, the problem to be solved by the pattern is highlighted in bold.
The forces of the pattern are listed with bullet points. The solution statement is also presented in bold right
after the word "therefore". Then, we provide a description of the pattern application, the positive and negative
consequences of its application, and some examples of using the pattern are highlighted in italic. Finally, we
present the related patterns. A summary of the five patterns containing a brief description of each of them is
presented below.

(1) UX work value: how to highlight/show the value of UX by outlining a UX strategy and defining goals so
they can assess the UX work along the way.

(2) Shared UX mindset: how to promote the UX culture by educating the startup practitioners about UX
concepts and user-centered design foundations, pointing out UX benefits, and disseminating the results of
the UX work.

(3) UX work driven by user data: how to respond to user demands, when startups professionals need to
analyze user feedback before deciding to incorporate any changes.
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(4) Knowledge of real users: how to get knowledge about the demand and acceptance of the product by
conducting research and evaluation of the product with real end-users.

(5) Record of UX work: how to document of UX artifacts and decisions by keeping simple documentation,
up-to-date, and in a centralized place, and making it accessible for all when they need it.

Fig. 1. Overview of the patterns and their relationships.

By answering “what do startups need from UX work?”, we found that a key aspect to conducting UX work and
building successful products is understanding the UX work value. Maybe some startup professionals do not
understand how UX work can generate value for the user and for the business at the same time. Then, a manner
to understand the value of UX is to establish a strategic UX vision that considers a balance between user needs
and business objectives. Thus, startup professionals need to recognize the value that UX can bring to the startup’s
products and services. In this sense, Shared UX mindset can be crucial to the success of UX work. We found
that the involvement and engagement of professionals with UX issues is one way to achieve this understanding.
UX work value is also important for responding to user demands. Many software startups tend to follow
a customer-centric philosophy [4]. In the investigated startups, responding to user demands as quickly as
possible is one of the main concerns. Not all user demands are related to UX issues. However, UX-related issues
are taken care of with a view to offering a good UX. A good UX means providing a clear pathway to help the user
achieve their goals when interacting with the product. A good UX solution can be achieved through Knowledge
of real users using different UX techniques and methods. UX work is crucial to understanding user behavior
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and constraints and identifying pain points. UX activities result in several UX artifacts and decisions. However,
documenting artifacts and decisions can be challenging for startup professionals. Our findings revealed that
practitioners want to keep this documentation as organized and accessible as possible. One solution to this issue
is to create a central UX repository. In the next sections, we describe the patterns in detail.

4 UX WORK VALUE

Also known as Showing UX Value, Highlight the Value of UX, Understanding the Value of UX

To survive within the highly competitive market, software startups need to develop innovative and disruptive
ideas, focusing on value propositions that meet the desires of their customers. In this way, startups face many
uncertainties in the market, regarding product features and financial resources. In the beginning, they have few
resources to spend on essential tasks, and often the UX work is not on the task list. The team is small, and the
organization still does not have a consolidated cultural base regarding how much UX can add value to users and
bring a differential for the business. Often, startups do not prioritize the UX process and do not understand how
it can benefit them right away.
So, the problem is how to highlight/show the value of UX?

• Historically startups start their operation process by prioritizing the technology team and often they cannot
recognize the UX benefits to the startup business from the early stages.

• The uncertainties and lack of resources affect the UX work but positive experiences should keep a user
loyal to their products and services.

• The returns on investment in UX work may not show up right away but customer satisfaction is essential
for business success.

• User research and design activities can be costly and time-consuming but wrong design decisions can cost
you much more.

Therefore:
To understand the value of UX, the startup team needs to outline a UX strategy and define goals so

they can assess the UX work along the way.

UX work can give competitive advantage by creating value both from the point of view of business interests
and user satisfaction. However, finding the best way to conduct UX work to meet business interests and fulfill
the user’s needs in a balanced way can be challenging. In the beginning, the UX goals can be modest and the
deliverables granular. As the startup gains maturity in its processes and more knowledge of the target market,
the UX goals need to be updated. As encompassing both tangible and intangible aspects, UX value may not be
so easy to measure. However, to get an idea of the added value, professionals can track the increase in sales,
customer satisfaction, and the increase in brand loyalty.

As a consequence, teams recognize that the main value of UX is saving time in developing a solution that will
really please the target audience. In addition, professionals may notice a decrease in development costs due to
UX work. Defining a UX strategy can lead professionals to increase collaboration and improve the alignment of
startup’ teams to meet user needs. On the other hand, despite understanding the value of UX, professionals may
neglect UX issues when other pressures imposed on product development are considered to be more important.

⋄ ⋄ ⋄
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In startups A and C, there are no UX-dedicated roles, teams are aware that UX is important, but they don’t have
access to methods, resources, or organizational support to incorporate UX work routinely in their processes. In startup
B, there are people in UX roles who are still working to prove the value and impact of UX. UX is still not prioritized as
a strategy in the startup, and professionals recognize that lack of alignment between teams hinders UX work. At
startup D, UX work has been institutionalized longer and has full support from the board. UX goals are established
every quarter and are aligned with the startup’s OKRs.

⋄ ⋄ ⋄

Uniqe Value Proposition and Find Your Values [8] focus on differentiating the startup business in the
market and reflecting the startup values making people involved look in the same way. Use Planning Tools
That Show Value Provided to Customer [8] helps to show as the customer’s needs are in line with business
goals. UX work driven by user data and Shared UX mindset are also related patterns.

5 SHARED UX MINDSET

Also known as Educating for UX, Creating UX Mindset, Promoting UX Culture

Few startups are able to embrace UXwork from day one. In the beginning, the team is small and the professionals
work on several fronts, accumulating roles to achieve a functional and more stable version of the product. Most
of them do not know what UX really means and are unaware of how a good UX can provide value to users and
their businesses. Many startups only introduce UX work later, when they reach a certain revenue or acquire more
funding. A premise for successful UX work is the buy-in of all the company’s professionals. UX principles and a
user-centric mindset need to be part of the company’s strategy.
So, the problem is how to promote the UX culture in a startup?

• UX can help them design experiences that satisfy customers but the startup team may not have the
knowledge or skills to contribute to UX work.

• Later, with more funding, UX practitioners are hired but the technology team and professionals in other
areas cannot see value in UX work.

• There are several UX methods and practices can be applied but teams (including startup founders) do not
have a clear understanding of the design process as a whole.

Therefore:
Educate the startup practitioners about the UX concepts and user-centered design foundations,

highlight the UX benefits, and report the results of the UX work.

As the startup grows, it needs to define better its processes to gain speed and ensure the quality of its products
and services. UX professionals are responsible for helping the startup adopt a more user-centric approach. On the
other hand, professionals from other areas need to have a common vision of the benefits that UX work can bring
to user target satisfaction and business goals. To promote UX culture in the startup, organize design workshops
and training on UX topics, and seek to formalize and define the UX practices. To show UX value, share design
decisions and evidence of positive results through a UX report. Regardless of their role, encourage practitioners
to make suggestions and provide UX-based insights to improve the product. And, take regular meetings between
teams and work groups to discuss UX issues and improvement points.

As a consequence, engaging professionals in UX activities and sharing UX findings helps show that conducting
user research and any other UX activity is worth the investment despite the effort. Formalizing and defining UX
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practices helps professionals become familiar with the UX process. On the other hand, given the highly dynamic
nature of the startups, it can be challenging to find room on the agenda to do workshops with teams from other
areas. Because culture is not established overnight, UX professionals may have to show work results and promote
them internally for a long time.

⋄ ⋄ ⋄

In startup B, the UX maturity level is still very low and UX professionals still have a lot of work to do to make clear
the importance of UX for the entire company. UX professionals recognize the importance of acting as evangelists and
facilitators of UX work, as the design team is still very small. Involving professionals in design workshops was a way
they found to engage professionals and spread the UX culture. Many professionals today value UX work more and
understand the importance of conducting user research, for example. Another key point was when they present the
results of a UX project to the entire company. IN startup D, design is recognized as an extremely important competence
for the business and a market differential focused on innovation. However professionals still struggle to deliver the full
potential of UX work within very tight deadlines. To promote UX culture within the company, the design team holds
monthly open meetings that they call a “book club”. In this meeting, a book in the area of design or not is suggested
and the participants discuss chapters of the book from a practical point of view, mixing with the experiences of each
one.

⋄ ⋄ ⋄

Using proven UX methods [22] also extends to using practices that help share understanding within the
company and spread UX knowledge. Develop The Development Culture Before Processes [8] encourages
people to learn new things and develop their practices. Sharing competence in a team [8] means sharing skills
and knowledge about how things should be done and how to do it better.

6 UX WORK DRIVEN BY USER DATA

Also known as Reactive to Users’ Demands, Responding to Users’ Demands

Many software startups recognize the importance of having a customer-centric business model as an efficient
way to increase sales and revenue. The customer-centric mindset implies listening to the customers/users and
seeking to offer positive experiences through interaction with your products and services. By establishing different
channels of communication with their customers/users, startups can find out how satisfied they are with their
products and services and also how they can best meet their needs. There are numerous tools startups can
leverage to collect user feedback (e.g., web surveys, Discord, Slack, chat). Within a very dynamic market, a
commitment to listening to customers/users leads startups to be reactive and respond to their expectations as
quickly as soon. Most software startups have limited resources, and often do not have enough human resources
to deal with the great number of users’ requests that it receives.
So, the problem is how to respond to user demands?

• Startups receive a lot of requests and suggestions from users through different communication channels.
• Many times, customers complain about recurring problems that require an urgent solution but there is a
list of issues to resolve before, including the release of new features.

• Some issues are complex to solve due to technical constraints or rely on third-parties technologies and
services.

• Some requested changes may not add value for the vast majority of users or may be outside the startup’s
business model scope.
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Therefore:
Professionals need to analyze customer and user demands before deciding to incorporate any

changes.

Filters and analyse the users’ and customers’ requests before they come to the development team. The startups
can designate a group of professionals with different skills to be responsible for filtering the requests and forward
them to the responsible teams. During the team ceremonies (e.g., daily meetings) the startup’s professionals can
analyse, discuss and prioritize the users’ requests that can be solved by them. Artefacts such as Kanban boards
can be used to communicate to all the team the users’ requests that they are dealing with.

As a consequence, using feedback collected from customer service can be a great opportunity for the team to
identify the pain points, get insights for UX improvement, and act on them. But analyzing all users’ demands
and prioritizing them may not be an easy task, especially when the customer base is very large, there are
many channels of communication with users, and information is scattered. Furthermore, dealing with customer
complaints can be exhausting and cause frustration for the team, especially when the team is unable to fulfill
users’ expectations satisfactorily.

⋄ ⋄ ⋄

In the four investigated startups, we found people or departments specialized in serving customers (e.g., Customer
Experience, Customer Success, or Customer Loyalty), the received requests and complaints are managed and a
pre-screening of demands is carried out. Startup D highlights that, as a customer-centric company, every investment
they make is focused on solving their customers’ pain. The company receives many calls, many complaints, and
many service tickets are opened daily. On the other hand, product development is driven by OKRs (Objectives and
Key Results), and teams are always committed to evolving the product. In this sense, the professionals who deal with
the product (e.g., product owners and designers) cannot work just to solve the day-to-day problems, unless they are
very serious issues. Therefore, they always need to assess users’ demands, weighing the effort required and the value
that will be generated. At startup A, they seek to solve the customer’s problems as quickly as possible, but the time
spent in solving depends on the complexity of each issue. There are some issues that depend on a third party and they
have no control over the solution. At startup C, most product improvements are made to meet customer needs that are
reported through customer service. Even so, they recognize that they need to manage such demands better, as they
have many open issues due to a lack of planning to establish a roadmap for improvements. At startup D, the customer
base is also very large, the product team cannot meet all demands. They argue that some demands are not met by
technical constraints and others are outside the scope of the business. Due to the volume of calls and demands spread
by several channels, they look for some kind of automation to help them analyze such demands more efficiently.

⋄ ⋄ ⋄

Keep customer communications simple and natural [6] is a related pattern that encourages frequent
contact with customers/users and mechanisms for automatic collection of feedback within the application to
achieve insightful information.Help customers create a great showcase for youwith support [6] highlights
the need to serve the customer without losing the focus of the business. In this sense, Focus on goals, whys
pattern [6] refers to finding the real motivation and reasons behind customers’ wishes before fulfilling any
demand. In addition, Knowledge of real users is a way to make better decisions regarding users’ demands,
and UX work value helps to establish a strategic vision to guide UX work.
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7 KNOWLEDGE OF REAL USERS

Also known as Getting Knowledge about Real Users, Conduct Product Discovery with Real Users

Many startup entrepreneurs recognize the importance of a good user experience for the success of their
products and services. Having a clear view of real customer needs from the early stages of product development
helps startups save resources and avoid rework. Startup professionals can be more proactive in seeking to
understand users’ needs in advance of evolving their products and services or creating new ones; or even when
they evaluate their products during development instead of leaving to evaluate until the end, when it may be
too late. Understanding the impact of a product to the market, as well as gaining an understanding of end-users
profiles, their needs, behaviors, goals, preferences, and pains is crucial for businesses success.
So, the problem is how to obtain knowledge to develop products and services with a good UX?

• When designing their products, many startups gather non-functional requirements from their customers
but rarely investigate the real needs of end-users of the product.

• Startup professionals often test new features internally with startup members but rarely evaluate them
with real users throughout product development.

• UX problems are usually identified after the product release but can be costly to win back the trust of a
user who was disappointed with the product.

• Many resources can be wasted when problems are identified too late.

Therefore:
Conduct research and evaluation of the product with real end-users.

Research and evaluation with real users at different stages of development can reveal potential problems along
the way that can be avoided or mitigated. Prototypes and interviews can be used to develop and test business
ideas and validate market viability, mainly in the early stages. Surveys are useful to understand the behavior of a
certain audience or to assess user satisfaction with new features. The results of user research and understanding
are the value UX professionals can bring to the product by merging them with the company’s objectives. Research
type and focus can vary greatly depending on the context, team moment, or product stage. There are a myriad
of UX techniques and methods that can be used, and professionals are free to choose the ones that are most
convenient rather than following a rigid process.

As a consequence, the team can have many insights into how to improve the product when they look at user
behavior to understand better their problems and pains. Also, they can prioritize issues that are most urgent and
bring value to the customers. On the other hand, the team may not be able to listen to users in advance, due to a
lack of resources and other project commitments. However, many of these issues can be hard and expensive to
fix in later development stages if not noticed in time. The lack of user engagement for surveys can be a challenge
for startup teams.

⋄ ⋄ ⋄

In startups A and C, the development teams are small and none of them have UX professionals. However, some
UX practices are performed in an ad-hoc manner. At startup A, customer surveys are conducted by the marketing
team when they want to measure the impact of new features. They use high-fidelity prototypes to validate ideas with
customers, but they don’t test with real users throughout product development. Professionals recognize that many
problems that appear after launch could be avoided through testing with real users. At startup C, the founders are
informally involved in user research to discover users’ needs, however, these initiatives are still timid and inefficient.
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With a new round of funding, they plan to outsource the UX design to get a more attractive product. At startup B, the
UX work is carried out by two UX experts who are newly hired; they don’t follow any defined UX process. Currently,
they are allocated within the teams and develop research and evaluation with users according to the demands of
the project. Sometimes UX professionals ask the marketing team for help to engage users in their surveys. They also
take advantage of the startup’s gaming championships to evaluate the product and collect feedback from real users.
Startup D has a large team of designers with 34 professionals. UX work is led by UX strategists and product designers.
Both roles conduct user research and evaluation, but with different purposes. UX strategists deal with discovery,
exploratory research, and more qualitative research. Typically, they conduct more interviews and exploratory data
analysis to understand the market and user segments. Product designers are more concerned with users who are
already using the product, so they conduct research to understand customer pain points, seeking to identify what
works well and what can be improved.

⋄ ⋄ ⋄

Use proven UX methods [22] is a related pattern that recommends Goal-Directed Design, suitable UXmethods,
and skilled developers to build successful products from the start. Design and conduct experiments to find
out about user preferences and Use tools to collect data about user behavior [22] can be applied when
the team needs to know quickly in which directions your product should develop to attract more users and justify
larger investments (e.g., test A/B and Google Analytics). Finally, Record of UX work generated in UX activities
facilitate the sharing of knowledge about the product.

8 RECORD OF UX WORK

Also known as UX Documentation Accessible, UX Research Repository

Operating in uncertain markets and with limited resources, startups need more flexible work practices rather
than more structured and rigid processes to evolve quickly. Mainly, in the early stages, startups having a small
team tend to adopt simpler and more informal workflows to speed up the product development process that
normally undergoes constant change until it reaches its most stable version. As they are highly reactive, startups
tend to release product versions very quickly. Product design activities generate different types of artifacts such
as flows, wireframes, prototypes, information about users and their needs, design decisions, and implementation
details, among others.
So, the problem is how to keep documentation of UX artifacts and decisions?

• Startup professionals need to move quickly to adapt their products to the needs of the target audience so
product versions are released very quickly.

• Many design decisions are made at each step and to inform their decisions, startup professionals need to
collect information about users, their needs, and motivations using user research techniques.

• Many user data is generated and various design artifacts are produced throughout the process but there is
no single place to store them.

Therefore:
Keep UX documentation simple, up-to-date, and in a centralized place, and make it accessible for all

when they need it.

Documenting UX design artifacts and decisions is important to keep a team aligned to business goals and
understand the decisions that were taken to market fit. Different tools can be used to store documentation such
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as prototype links, recordings of meeting, user research reports, and design decisions. Some tools such as Figma
and Confluence help organize artifacts in project directories, making the search for UX documents quicker and
more efficient. Proper documentation makes it easy for anyone to understand the design decisions and explore
what was done earlier.

As a consequence, structured UX documentation lessens the effort of newcomers in learning about the
product’s evolution and understanding the motivations/context behind the changes. However, due to time-to-
market pressure and the high pace of change the product undergoes, it becomes difficult to documentat UX
deliverables in a structured way.

⋄ ⋄ ⋄

Overall, professionals tend to document poorly even in mature startups. They argue that documentation sometimes
ends up holding them back by slowing down the speed at which they can deliver and move forward with product
development. Startup B’s UX expert comments that there is a lot of documentation that should be done, but they do
not have time to do it: “The startup is a business environment that changes very quickly, some changes are kind of
done in a hurry, and not even the files from the original screen are up to date”. Some artifacts are stored in the tools
where they are created, for example, Figma, Miró, Notion, etc. Conversations between teams and users about design
decisions are stored in communication tools, e.g. Slack and Discord. To understand why certain decisions were made,
designers need to talk to many people to obtain information that many times are only in their heads. In startup D,
documentation is also a problem because it is not stored in a structured way. Recently, professionals started linking
all artifacts produced with project tasks using Jira and Confluence. With this good practice, professionals make life
easier for newcomers and other stakeholders that need to access any information about the project.

⋄ ⋄ ⋄

To keep UX documentation accessible, startups teams can apply the Central UX Repository pattern [31] to
store general UX information or UX Specific Repository pattern [31] for UX-specific tasks. UX artifacts and
decisions with a transversal impact on the project can be addressed by using the UX Concern pattern [31].

9 SUMMARY

In this paper, we presented five patterns of UX activities and practices for software startups. These patterns are
part of a larger set of patterns that were identified in an empirical study conducted with 23 professionals from
four software startups. Our main goal is to encourage startup software professionals to incorporate UX work into
their processes as early as possible. For future work, we intend to identify new patterns to extend our pattern
language.
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APPENDIX

This appendix presents the 14 UX-related patterns for software startups in the form of patlets. A patlet is a brief
description of a pattern, usually one or two sentences representing a problem-solution pair [15]. We break our
UX-related patterns for startups into three categories: UX activities and practices (Table 2), Customer and user
information (Table 3), and UX work and teams (Table 4).

Table 2. UX Activities and Practices

Pattern name Description
UX work value To understand the value of UX, the startup team needs to outline a UX strategy and define goals so

they can assess the UX work along the way.
Shared UX mindset To promote the UX culture at a startup, UX designers can educating the startup practitioners about

the UX concepts and user-centered design foundations, highlight the UX benefits, and report the
results of the UX work.

UX work driven by user data To responding user demands, professionals need to analyze customer and user demands before
deciding to incorporate any changes.

Knowledge of real users To obtain knowledge to develop products and services with a good UX, startup professionals need to
conduct research and evaluation of the product with real end-users.

Record of UX work To properly keep UX artifacts and decisions documentation, startup professionals need to keep
documentation simple, up-to-date, and in a centralized place, and make it accessible for all when
they need it.
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Table 3. Customer and user information

Pattern name Description
Document demands coming
from users

To manage demands coming from users, startup professionals need to choose a system to manage
the users’ demands. These systems are software programs that allow professionals to tag and assign
users’ demands using tickets as they come in.

Bring together different
sources of user information

To bring together user information, the startup team needs to implement a central repository
that contains links to any artefacts reporting users’ information. These artefacts can connect the
information from different sources givingmeaning to the information together, and avoiding duplicate
information.

Identify real points of im-
provement through feedback

To identify real points of UX improvement, startup professionals need to gather user feedback
(complaints and suggestions) within a single repository to make it easy to identify recurring UX
issues. When identifying the main UX issues, the team needs to check if they have any technical or
business restrictions that hinder its implementation.

Identify problems through
metrics

To identify UX improvement points, startup professionals can track the actions of their users while
they use the product or service by collecting usage data through the automated collection and
establishing UX-related metrics according to what they want to discover.

Identify UX insights from
user data

To make better UX decisions, the team needs to develop a culture of looking at this user data and
considering it to identify information that is meaningful and actionable.

Table 4. UX work and teams

Pattern name Description
Improve communication be-
tween teams

To improve communication between teams, representatives from different teams can meet regularly
to discuss product improvement and user experience issues and hold meetings with stakeholders to
ensure the alignment of UX goals with the startup’s business strategy.

Understand how to start do-
ing UX

To start doing UX, the startup team needs to establish a UX strategy according to the characteristics
of the business model, available resources, and startup stage and periodically take time to think and
talk about UX issues.

Professional input on UX To have professional input on UX, the startup leads needs to designate professionals to conduct the
UX work on a regular basis.

Define roles and jobs descrip-
tion for UX

To collaborate better with their co-workers, UX professionals need to know who does what and when.
Defining UX roles and job descriptions is important so that UX professionals and their colleagues
know what tasks each of them is responsible for.
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