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Abstract: Since every company wants to make a big profit, it is necessary for every company to
focus on the customer and his requirements. This paper discusses the advantages of the
methodologies Design Thinking, User Experience Design and Agile and based on other
research shows that their connection is important in practice because it leads to greater
creativity, innovation and profitability. Various researches and considerations (from scientific
papers) on the integration of design thinking, User experience and agile development are
presented, and conclusions are made as to why it is good to use combined methods. The author
of the paper created a picture, which is a key contribution of the paper, which shows the key
features of each of the methodologies where a cross-section shows the importance of using all
three methodologies together. Through the cross-section it can be seen that in practice all three
methodologies focus on meeting the needs of product users (customers) because companies aim
to keep customers satisfied because in this way they would provide a profit. User Experience
focuses on making products usable and useful, desirable and affordable to customers (users).
Design Thinking methodology offers the possibility of aligning the goal of a highly innovative
project with maximum utility for users.
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1. Introduction

Design Thinking (DT) is a people-oriented model that focuses on creativity to create a product
(McKay, et al., 2008) or service for the customer. Improves the innovation of a new product,
designs a simple solution to a complex problem or involves the whole team in generating design
ideas (Nedeltcheva., & Shoikova, 2017; Nedelthceva, & Shoikova, 2018). User Experience
(UX) is based on digital experience and empathic research to define the problem to be solved
and find a way to innovate. It is used to continue designing, testing, replicating, and building a
product or service. These two methodologies are very similar, but the aspect of DT cooperation
is not always done in the UX process in practice. There is research interest in integrating UX
and agile software development. "User experience deals with how the user feels about the

artifact when using it in the real world" (Preece, et al., 2004). The goal of UX is to create a
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positive user experience through satisfaction, joy, excitement, fun, attitudes, emotions and
added value when the user interacts with the artifact (Kuniavsky, 2010; Adikari, et al., 2013).
As mentioned before, the focus is on the user and is due to user interaction with products and
reactions to products that go beyond efficiency, effectiveness and conventional interpretations
of satisfaction. The point of agile software development is to deliver a quality software product
in an economical way for the appropriate time through a series of iterative and incremental
development cycles (Adikari, et al., 2013; Chamberlain, et al., 2006). Client is the main source
of information. Developers talk to customers because the goal is to meet all requirements
(Adikari, et al., 2013). Agile methods help decide what exact characteristics are needed to meet
the basic needs of customers. This is importance especially for innovative projects that require
a detailed understanding of customer needs (Przybilla, et al., 2018; Corral & Fronza, 2018).

The contribution of this paper indicates the importance of DT, UX design and agile
methodology and the need for their integration. It is crucial to emphasize that Design thinking
starts with a problem and seeks a valid solution, and Agile is a method for solving pre-defined
problems. The user experience starts with the solution and makes it work in the user context.
Agile UX is trying to integrate UX practice with Agile software development teams. Agile UX
aims to bring an iterative approach to the design and improvement of functions that are built
through teamwork and customer feedback management.

2. Research methodology

2.1 Subject and problem of research

The problem of the research is how to increase profitability and innovation in companies with
the use of the mentioned three methodologies, and therefore the subject of the research is to
consider the advantages of each of the methodologies as well as their integration.

2.2 Research goal

The aim of this research was to collect all existing studies that indicate the advantages of

integrating methodologies and how they affect the success of companies in practice.
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3. Literature review

A review of the literature discusses the integration of Design Thinking and agile development,
as well as the integration of User experience with agile development and the combination of all
three methodologies together. The purpose of the literature review is to see what are the

strengths of combining methodologies.

3.1. Design thinking and agile methodology

Agile methods have gained great popularity (Miller & Sy, 2009). and many empirical studies
suggest that agile methodologies are necessary to increase project success (Przybilla, et al.,
2018)., useful when project objectives are known to the product owner. In agile software
development, it is important to understand the needs of the end user, to include user feedback
in the software development process. The Design Thinking methodology (Przybilla, et al.,
2018). offers the possibility of aligning the goal of a highly innovative project with maximum
utility for users. There are different definitions of design thinking. When all mentioned
definitions (Cross, 2010; Dunne & Martin, 2006; Adikari, et al., 2013; de Paula et al., 2014,
Brown, 2009; Zhu et al., 2020; Rowland, 2004; Voogt & Roblin, 2012) are taken into account,
it can be said that design thinking implies the study of cognitive processes that are manifest in
the action of design and represents the way designers think and apply their mental judgments
to the design of an object, service or system as opposed to the end result of elegant and useful
products. It represents an approach to human-centered innovation that uses the sensibilities and
methods of designers to align people’s needs with what is technologically feasible and what
sustains business strategy can be turned into customer value and market opportunity. It is very
important that designers progress in the design process with a creative mind towards design
solutions and that they discover new possibilities that lead to the development of software that
will suit the customers. Designers need to be innovative and creative and put themselves in the

role of the customer, i.e. to know what the customer would like.

The main characteristics of design thinking are (Adikari, et al., 2013; de Paula et al., 2014):
Empathy, Integrative Thinking, Optimism, Experimentalism, Collaboration. The stages of the
process can be grouped according to Brown (Brown, 2009)., who emphasizes the importance

of innovation. Figure 1 shows the Brown model:
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Fig. 1. Design Thinking model (de Paula et al., 2014; Brown, 2009)

The DT fits well into the Agile model of digital design. There is a lot of literature written on
how to report DT and its phases (Corral, L., & Fronza, I. (2018), how to incorporate UX into
the Agile process, how to innovate and how to apply them in a project in practice (Nedeltcheva.,
& Shoikova, 2017; (Adikari, et al., 2013). Figure 2 shows the DT phases. The first phase in DT
aims at an in-depth analysis of the needs, desires, opinions and aspirations of the end user. In
second phase it is very important to differentiate the existing facts about the challenge from the
data collected during interviews and observations in order to fully objectively view the
information. The ideation phase aims to research and find ideas for solving problems, in
accordance with all defined needs of the person. In third phase, a prototype is created, which is
actually a cheaper and simpler version of the product that reflects all the key features of the
final product, with the aim of revealing possible problems related to the proposed solution. In
fourth phase the prototype provides an opportunity to bring the idea to life, test it, test the
practicality of the current model, and potentially explore on a small sample of users how they
think and how they use a product or service. It is important to note that it can return from the
prototyping phase to the ideation phase if the inapplicability of certain aspects of the product
or service is discovered. In the final phase, the product that was identified as the best solution
during the previous phases is tested. However, in an iterative process such as Design Thinking,
the results generated in the testing phase are often used to redefine the problem, idea, or as a
trigger to return to the empathy phase.
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Fig. 2. Phases in Design Thinking Process (Nedeltcheva & Shoikova, 2017; Nedelthceva &
Shoikova, 2018)

The phases are not necessarily sequential and the ultimate goal is to solve them. The good thing
is that you can always go back to the phase where it is needed and correct mistakes. DT provides
a solution, and then needs to determine how those solutions will be delivered to the market, and
Agile works by focusing on smaller parts of a larger project, quickly delivering value and
adapting or changing based on real-time feedback (Nedeltcheva., & Shoikova, 2017). DT and
Agile offer great benefits for innovation, creativity and profitability, and are not limited to
software development itself. They combine to make the process work better. DT helps to
understand what needs to be done, Scrum helps to decide how to do it. DT and Scrum are
iterative (Kuusinen et al., 2012) and the mentality and approach required for successful
implementation are similar. They require adopters to develop sufficient insight to recognize
early successes/failures through continuous evaluation and adjustment. Agile's iterative
approach allows project teams to better respond to changes and challenges and deliver the
finished product in a shorter period of time. Company combine DT and Agile processes to
identify the right solution, and then focus on building a better product. Understanding the
problem is necessary to find more creative and useful solutions (Burba, 2016). The integration
of DT and Agile approaches helps organizations find the right user-focused solution. Agile
methodology seeks different ways to solve problems innovatively, giving priority to working

together in teams.

In one paper (Nedeltcheva & Shoikova, 2017) where it was presented how to best apply the
principles of Design Thinking and Agile practice by giving examples with IBM Design
Thinking framework and Autodesk use case, the main advantages are that they can be used by
any type of business and can be implemented in all possible levels. More satisfied customers
have been generated, so it can be said that the focus is on customers and their needs and desires,
which coincides with other literature that emphasizes the importance of the customer. So,
designers need to make a product that customers will like.
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3.2 Agile user experience design

As already pointed out, the user experience refers to the feeling that a person has while
communicating with the product under certain conditions. According to Yong (Yong, 2013),
the user experience is a study of how users feel about the product, before, during and after the
interaction. The user has the following psychological spheres: values, emotions, expectations
and previous experiences (Arhippainen & Tahti, 2003). Therefore, it can be said that it is very
important to notice which product characteristics provoke emotions in users, because it is
crucial to discover positive emotions and make a product accordingly, while it is also necessary

to know what negative emotions are.

Agile user experience is a project management principle for the development of software based
on Agile values and principles related to user-oriented design (UCD) and supported by good
practices and methods of UCD (Maguire, 2013; Kollmann et al., 2009). Many experiments
show its value (Chamberlain, et al., 2006; Armitage J. 2004; Ferreira et al., 2007; Mclnerney
& Maurer, 2005; Nummiaho, 2006; Schwartz et al., 2011; Singh, 2008; Sy, 2008; Schwartz,
2013). The integration, called Agile-User Experience Design or Agile-UX, is related to the
interesting performance of the Agile method to quickly provide software that meets the needs
of users with a certain level of quality (Kuusinen et al., 2012; Schwartz, 2013). Just as the goal
of every company is to make as much profit as possible, so it is necessary to make an appropriate
effort to make the product suitable for the user. According to the ISO 9241 human-centered
design standard (ISO 9241-210, 2010), there are four basic actions to be taken to include user
needs in the software development process: understand and specify the context of use, specify
user and organizational requirements, produce design solutions and evaluate design
requirements (Maguire, 2013). There are a reasonable number of studies dealing with
integration, as can be seen in (Da Silva et al., 2012; da Silva et al., 2011). Improving the
understanding of coordination and integration of the work of UX designers and Agile
programmers contributes to bridging the gap between software engineering and HCI disciplines
(Patton, 2002; Obendorf & Finck, 2008; Ferreira et al., 2011). According to the authors, Agile
methods mainly describe activities related to code creation or project management, and UX
design methods describe activities for designing product interaction and/or user interface
(Preece, et al., 2004; Fox et al., 2008). Agile methods tend to deliver software prototypes as
quickly as possible in short iterations and therefore it is not bad to use a combination because
in addition to quality software it is important that the software arrives on time, when it suits the

client. "Ferreira et al. (Ferreira et al., 2007) state that the integration of user interface design
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and agile development is not well understood and cite a qualitatively grounded theoretical study
of Agile projects involving significant user interface design." (Singh Beyer, 2010). suggests a
process, U-Scrum, promotes usability (Da Silva et al., 2012). UX design methods allow
software development teams to create user-friendly software. It is also seen that HCI techniques
bring a holistic view of the product (Ferreira, 2007; Mclnerney &Maurer, 2005) and express
conceptual notions about the product in some physical form (Lievesley & Yee, 2006). Agile
development provides opportunities for feedback on UX design at regular intervals [Ferreira et
al., 2007; Miller, 2005). Fitzgerald interviewed participants from eight different organizations
and found that none of them rigorously followed the methods (Fitzgerald, 1997), and Gason
also showed that in practice he deviated from the planned user-centered design process due to

unforeseen circumstances (Gassonm, 1999).

The integration of Agile and User experience designs can cause the problem of synchronizing
their activities and practices (Ferreira, 2012). It can also be a problem because the collaboration
between UX designers, Agile developers and other teams needs to be improved through a large
amount of communication. Communication between UX designers and developers is important
because each group will have different priorities, goals and processes (Lee & McCrickard,
2007; Jurca, et al., 2014). In one paper, the authors explored the role of user experience in agile
software development where the results show that there were difficulties in integrating UX
design and software engineering in an agile and iterative way and that there was a clear need to
establish new ways of collaboration between UX professionals and software designers
(Isomursu et al., 2012). In some companies UX designers cannot work closely with developers
(Da Silva et al., 2012) because UX designers work on multiple projects, and also UX designers
cannot work ahead because they are too busy with too many projects at the same time. Some
recommendations often suggest that UX design should be performed in parallel with Agile
development. UX and Agile can coexist well, provided that the organization’s management
understands and supports UX work, UX practitioners display leadership and spend time on
outreach their colleagues, the Agile workflows are flexible enough to accommodate the needs
of the UX, and UX people are part of the product teams, where they can build respect and

rapport with developers.
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4. Discussion of coupling Design thinking, User Experience and Agile

Many papers deal with the integration of all three methodologies, so one paper (Nedelthceva &
Shoikova, 2018) argues that the collaboration of Design Thinking, User Experience design and
Agile is important in practice because it leads to greater creativity, innovation. and profitability.
It can be concluded that the analyzed methodologies are not limited to software development
in order to satisfy customers, ie. that these methodologies can be applied in other disciplines as
well. The results of a study (Ferreira, et al., 2012) show that integration in practice is achieved
through mutual awareness, expectation of acceptable behavior, negotiation of progress and
mutual engagement, while in some papers the authors (McCarthy & Wright, 2004). present the
results of a study on the role of UX practitioners in agile projects. The authors found that, from
the point of view of UX designers, their understanding and attitude towards agile development
influences their successful integration into the team. This is followed by a study which
investigated how many different settings in which Agile developers and UX designers work
together and how these settings shape their work. The results suggest that the values and
assumptions of non-team decision makers shape UX/Agile practice (Ferreiraet al., 2010). Most
studies have investigated the integration of usability (Chong Lee & McCrickard, 2007; Dayton,
& Barnum, 2009) user interface (Sohaib &Khan, 2010) or interaction design (Ferreiraet al.,
2007), with agile software development, or how UCD can be used in agile software
development (Chamberlain, et al., 2006; Blomkvist, 2005; Detweiler, 2007). UCD is one of the
most commonly used methods to ensure that the focus of users is at the center of development
activities (Dayton & Barnum, 2009). User interface and design interactions as well as agile
development were analyzed and found to have much in common. Both emphasize the
importance of iterative development (Chamberlain et al., 2006; Hussain, et al., 2009) and
emphasize the role of collaboration with various stakeholders, including clients and business
professionals, in development work (Blomkvist, 2005; Ferreira et al., 2007). Both support fast
feedback cycles and testing (Hussainand et al., 2009) and accept, and even accept, change as a
natural phenomenon (Kollmann et al., 2009; McCarthy & Wright, 2004).

Based on other studies, it can be concluded that Agile and DT are complementary and that DT
is particularly suitable for situations where the problem is not clear, focusing on defining the
problem, shaping the problem and clarifying requirements and it relies on identifying end-user
needs and discovering solutions to meet those needs. Agile methods are for projects where
requirements are subject to change (Mclnerney & Maurer, 2005). DT places great emphasis on

a clear understanding of the problem and helps to understand what needs to be done, and Agile
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(Scrum) gives autonomy to decide how to do it. Agile uses the DT approach in identifying
problems and challenges, as well as in generating ideas and innovative solutions. UX designers
need to be actively involved in giving design proposals to improve software at all stages and
they have the task of helping to develop solutions that are easy to use. Agile is efficient in fast
software delivery because it is a repetitive process and allows user requirements to change over
the life of the project, allowing it to be completed on time. Scrum development teams have been
a part of the design process from the beginning, which allows them to better understand the
needs and requirements of customers. Table 1 lists the essential characteristics of each
methodology (Spiring Pixels, 2021; You X Ventures, 2020).

By applying a combination of DT, UX and Agile approaches, in a good way, company can
reduce risk and make higher profit (Nedelthceva & Shoikova, 2018). So it's not bad for a

company to be aware that:

- Agile and UX work well together when management values UX and when UX is
embedded in teams. UX designers should be actively involved in providing design
proposals to improve software at all stages. Agile is efficient in fast software delivery
because it is a repetitive process and allows user requirements to change over the life of
the project so that changes are possible over the life of the project.

- DT and Agile emphasize people in relation to processes, Scrum development teams are
part of the design process from the beginning that can lead to product improvement. DT
places great emphasis on a clear understanding of the problem and helps to understand

what needs to be done, and Agile gives autonomy to decide how to do it.

Figure 3 shows the sets where each set represents the appropriate methodology. DT strives for
creativity where the goal is to see the desires that the end user of the product strives for, as well
as to objectively see what feelings the product would provoke in the user, and then a prototype
should be defined where there is an opportunity to test the idea. It is crucial to say that due to
the agile methodology, it can be returned to each of the phases and corrected if there is a change.
With both DT and UX, it is important to get an easy-to-use product. The UX methodology is
important because care is taken to make the products usable, desirable and useful to customers.
It is crucial to emphasize that UX together with agile methodology is well applied in practice

because agile methodology implies that the product is delivered on time.

Through the cross-section, it can be seen that all three methodologies (combined) focus on

meeting the needs of product users (clients) through an innovative approach to delivering new
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and quality products on time. An agile (iterative) approach is important, which allows the
project to be divided into smaller parts where it is constantly checked how the project is
progressing and changes are made if necessary. It should be noted that teamwork and good
communication are key to achieving the project goal. Designers should successfully cooperate
with developers in order to complete the complete product that the customer needs, all in order
for the company to have a higher profit.

DT UX
creativity products easy to use
emphatize feodback usability
define
ideate desirability
human-centric teamwork
. usefulness
iterative . profit
quality
product
changes
goals prototype
test i
return to the dell':.'ery
previous phase communication on time
smaller parts of the
project AGILE

Fig. 3. Methodologies presented using sets

6. Conclusion

Based on a review of the literature, it can be concluded that Design Thinking and Agile offer
great advantages for innovation, creativity and profitability. It is important to note that both DT
and Scrum emphasize people and companies must ensure that the right people are appointed
for each project. User Experiences focuses on making products usable and useful to customers,
but also that they are desirable and affordable. UX designers need to consider what users expect.
Users do not like when the interface does not behave in accordance with their expectations.
Agile UX brings Agile software development along with product design and interactions done
by UX experts. It incorporates UX experts into the Agile team and requires an understanding
and evaluation of the role of UX. Good communication between developers and designers is
also important and that is why it is important to take care that designers are not too busy, i.e
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that they are not in charge of many projects, because then they will not be able to do their job
on time. Work on the entire project will slow down and developers will also wait for designers
to do product design. This is bad for the company because it has an agreement with the customer
to deliver the right product on time. The goal of every company is to deliver a quality product
that will suit the customers, but the agreed time should be taken into account. In the future, we
could investigate whether IT companies in the Republic of Serbia combine methodologies, in

what way and to what extent it is successful.
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