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Abstract—User experience and user requirements are two different approaches to software development. User requirements focus on 

meeting customer expectations and demands for software solutions, while user experience covers all aspects of software interaction with 

users. To increase the value of the software, the software must have usable and easy-to-use features with an attractive design or work 

environment that fits the user's behavior. Integrating software requirements and user experience can increase developer productivity 

by focusing on features that meet user requirements and expectations. This integration can also increase software development 

efficiency by addressing issues arising during development. This article addresses developers' challenges when addressing user needs 

and provides practical solutions widely accepted in industry and academia. Combining user experience and user needs into the UX 

Journey approach can increase developer productivity and confidence in software development. The design of the UX Journey is carried 

out by evaluating several existing design solution methods such as Design Thinking, IDEO, HPI, and Double Diamond to determine the 

existing conditions and needs for the problems faced. Then, by mapping the user, context, and domain, the model is obtained. 

appropriate. The proposed model comprises Discover, Explore, Test, and Listen activities. A trial was carried out on the respondents 

to test the method, and a feasibility test and an implementation schedule were obtained based on the statistical analysis of the initial 

user. It took 980-1500 minutes to complete the design solution. Focusing on features that align with user needs and improve problem-

solving efficiency throughout development gives developers greater confidence in producing high-quality software. 

Keywords—User experience; user requirement; developer productivity; developer self-efficacy; solo software development; UX 

Journey. 
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I. INTRODUCTION

Accurately selecting the appropriate software process is 

critical to delivering software products or services [1], [2]. 

Pragmatic thinking about methodology in software 

development sequences led to the popularity of software 

processes. A software process is a set of activities that aid in 

developing products or services [2]–[5]. Solo software 

development is a lightweight software development method 

(SSDM) that is designed to address the challenges associated 
with choosing the right software process, such as the Personal 

Software Process (PSP) [6]–[8], Personal Extreme 

Programming (PXP) [9], [10], Freelance as a Team (FaaT) 

[11], [12], Solo Scrum [13], [14], and Solo Software 

Development [15]–[17]. However, a significant challenge is 

the conventional method's ability to adapt to quick 
development iterations [2], [18], [19], software that meets 

more than just the users' needs [10], and smaller development 

teams [4], [9], [10], [15]. 

To ensure the success of the software, it is crucial to 

identify software requirements and features. Previous studies 

have highlighted four key features contributing to software 

success: complexity [20], [21], suitability [20], [22], 

changeability [2], [23], and transparency [2], [24]. Developers 

must have soft skills to comprehend these success factors and 

enhance the likelihood of their software products or services 

succeeding. One of the essential soft skills is the ability to 
grasp socio-technical skills [25]–[28], In a human-centered 

development perspective, developers are expected to be able 

to understand all aspects related to users [29]. 
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Planning meticulously and regularly exploring 

requirements from the beginning of the development process 

is crucial to avoid issues with software requirements 

gathering. This involves identifying the needs of end-users 

and the business, defining user requirements, and ensuring all 

requirements are incorporated into the development process. 

Developing one's ability to interact socially requires an 

individual to trust his capacity to solve a problem with a 

specific goal. This ability is known as self-efficiency [30], 

[31]. When exploring software requirements, self-efficacy is 
crucial in assessing an individual's ability to perform a 

requirements assessment. Individuals with high self-efficacy 

in identifying software requirements will be more confident 

in gathering and collating end-user and business needs, 

ensuring that all requirements are incorporated into the 

development process. By enhancing their self-efficacy in 

identifying software requirements, they can improve their 

ability to effectively identify and develop software that meets 

end-user needs and underlying business objectives. 

Furthermore, in small or solo software development, an 

individual's capacity is crucial for maximizing resource 
utilization and achieving efficiency and effectiveness in the 

development process. 

The high demand for software that has practical value 

requires developers to utilize technical abilities to interact 

socially to understand system needs from the perspective of 

users; this is the main objective of this research. An academic 

and industry practitioner-developed framework called UX 

Journey has been proposed to address this. This framework 

consolidates ongoing solutions from previous studies and 

integrates user experience and requirements to understand the 

human value in user requirements. This, in turn, increases 

their competence for solo and small-team development. 

II. MATERIALS AND METHOD

The previous research reflects user requirements as 

essential in developing a system and the research carried out. 

In the context explained previously, understanding user needs 

from the user's perspective can be achieved by integrating 

user experience into the elicitation process. This will be useful 

for increasing usability at the organizational level and for 
users and society in general. It is a crucial aspect of the 

development process. This study explores how individual 

developers use socio-technical skills to understand user needs 

from a consumer's perspective.  

Fig. 1  Research Process 

A. Research Process

User requirements are crucial and essential for successful

user collaboration in software development. However, 
understanding what users need from a consumer perspective 

is a socio-technical skill important for increasing business 

value and competitiveness in the market. Collaborating with 

users also reduces the risk of producing low-quality software 

products. The focus of this research, illustrated in Figure 1, is 

to address the challenge of implementing self-efficacy in 

socio-technical skills, particularly for solo and small software 

development. The goal is to provide a widely applicable 

framework for training, academia, and industry to enhance 

individual productivity in software development. A mind map 

is used as the foundation of the research process to ensure a 
solid and precise approach, with every step described in the 

following section. 

B. Core Design Thinking Practices

Over the past two decades, design thinking has become

increasingly popular in various fields and is seen as a 

powerful approach to tackling complex, interdisciplinary 

problems [32]. Design thinking is a broad method for 

addressing socially ambiguous design problems [32]. Early 

definitions of design thinking describe it as the study of the 

cognitive processes involved in design, which are inherent in 

human cognition. Dunne and Martin suggest that design 
thinking is a way of thinking and applying mental processes 

to design products, services, or systems, resulting in elegant 

and user-friendly outcomes [33]. 

Design thinking is not limited to software development and 

encompasses various disciplines, as it involves 

conceptualizing processes, creating artifacts, planning, and 

intention. According to Brown's research, design thinking is a 

user-centered approach to innovation in design that takes a 

sensitive approach to the user [33]. Design thinking is 

recognized as a designer's method for matching user needs 

with what is technologically feasible and what can be changed 

by a business strategy to add value to customers and capture 
market opportunities. Brown's research provides a broader 

perspective on design thinking, which is used to view the 

design from multiple perspectives, such as an approach for 

creating new viable solutions and improving solutions to meet 

customer needs with added value. Brown's research also 
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suggests that design thinking is an integral way of thinking 

about design in the planning and design process  [33]. Figure 

2 illustrates Brown's approach to Design Thinking. 

To understand how developers can incorporate design 

thinking into their work, it is essential to break down the 

concept of design and examine how its different aspects are 

interconnected. Design is a unified process that involves 

creating specifications for a design object. To approach 

design critically, several factors must be considered. The first 

is the environment in which the design object will be used, 
which will determine its unique characteristics and needs. The 

second is the goal or purpose of the design object, which 

should address user problems. The third aspect involves the 

desired properties or requirements of the design object based 

on user expectations. The fourth aspect involves collecting 

component types or primitives used in the design. Finally, the 

fifth aspect involves any constraints that may limit the 

possible solutions for the design. 

Fig. 2  Design Thinking is expressed by Brown [34]. 

C. Application Domain

Design objects can manifest in various forms, such as

artifacts, products, systems, services, and even software 

products encompassing lines of code, database queries, and 

algorithms. The design concept is depicted in Figure 3, where 

the design form serves as an artifact within a specific context. 

The figure illustrates a domain where user requirements 

interact and influence each other within the design concept. 

Fig. 3  Design concept related to artifact, domain, and external environment. 

(b) Design and Correlation with Other Systems [35]

To create a successful design, developers must adopt a 

holistic approach, considering the interdependence between 

systems. This includes business processes, work 
environments, and software, as depicted in Figure 3. The 

design must also meet the requirements of the application 

domain, which are influenced by the external environment. 

Understanding user needs and expectations is crucial, and 

developers should strive to understand each design aspect's 

unique characteristics. Design thinking addresses this 

challenge by emphasizing empathy, integrative thinking, 

experimentalism, optimism, and collaboration. Empathy 

requires developers to consider the user's context holistically 

from the perspective of multiple users. Integrative thinking 

involves presenting creative solutions from all aspects of the 
application domain and external environment. 

Experimentalism involves exploring novel solutions to 

determine the best potential solution. Optimism consists in 

maintaining the chosen solution as the best one. Collaboration 

consists of working with interdisciplinary stakeholders to find 

innovative solutions. 

To create a design for a project, it's essential to conduct a 

thorough examination that generates a model addressing user 

issues. Design thinking employs a model or framework 

consisting of various techniques to tackle design problems 

effectively. Eris introduced the Divergent-Convergent 
Inquiry-based Design Thinking Model (DCIDT) as an 

approach to analyzing design problems comprehensively 

[36]. The model, depicted in Figure 4, outlines design 

thinking as two cognitive approaches associated with 

fundamental modalities: divergent and convergent thinking. 

Fig. 4  Divergent-Convergent Inquiry-based Design Thinking Model [36] 

Transforming user requirements into design specifications 

in the DCIDT model involves divergent and convergent 

thinking. This is achieved through a series of questions that 

start with Generative Design Questions (GDQ), which 

generate a series of design concepts from the design 

requirements. The GDQ also helps create, synthesize, and 

extend potential design concepts. The obtained design 
concepts are then analyzed, evaluated, and validated through 

a series of Deep Reasoning Questions (DRQ). The DRQ helps 

convert the design concepts into design potential and 

specifications, making it feasible according to the user's 

design needs and expectations. 

III. RESULTS AND DISCUSSION

This section outlines the design and architecture of the UX 

Journey, which consists of five key components elaborated in 
the following sub-sections: Usage Contexts, User and 

Construct Functional Description, UX Models Provided by 
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the UX Journey, Architecture, and Technical Feasibility. This 

section confirms that the UX Journey is built on a solid 

foundation and fundamentals, which enhances trust in its 

reliability and potential for implementation in various 

domains. 

A. UX Journey: Usage Context

The intersection of user experience and requirements in
software development results in software that is easy to use, 

meets user needs and expectations, and has an appealing 

design. Integrating these two approaches enhances the 

usability of software. Moreover, it increases developer 

productivity by prioritizing developing features that fulfill 

user needs, eliminating unnecessary ones, and proactively 

addressing potential issues. This integration enhances 

software development efficiency, saving developers time and 

effort. In UX Journey, integrating user experience and user 

requirements also enhances developer productivity and self-

efficacy in software development. Focusing on user needs and 
improving problem-solving efficiency boosts developer 

confidence in creating high-quality software. 

B. UX Journey: User

UX Journey is a methodology that integrates user

experience and user requirements to explore and address user 

needs and solutions. It is designed for students, academics, 

researchers, and industry professionals aiming to enhance 

their skills in analyzing user needs for software requirements. 

This iterative approach includes various UX activities to 
identify user problems and craft corresponding solutions. UX 

Journey is structured to be manageable for individual 

developers or small teams operating within practical time 

frames. 

For students, UX Journey provides a structured learning 

path to understand how user experience influences the 

exploration of user needs and the quality of software 

requirements in terms of usability, maintainability, and other 

development attributes. Academics can use UX Journey as an 

educational tool to teach students and bridge the gap between 

academic learning and industry practices. Researchers can 
leverage the methodology for practical or theoretical 

investigations into user requirements, mainly focusing on the 

quality attribute of user experience. Meanwhile, industry 

professionals can employ UX Journey for product research 

and development, even with limited resources, ensuring that 

delivered quality aligns closely with user expectations. 

C. UX Journey: Construct

UX Journey is an adaptation of several design thinking

approaches that have been reliably proven in previous studies. 
To accomplish the design requirements and meet users' 

expectations, developers must consider the problem 

holistically. Design thinking is iterative and non-linear and 

can be categorized into four main activities: empathy, 

problem framing, ideas and visualization, and testing and 

iteration. In the empathy phase, developers focus on 

understanding the problems users face through primary and 

secondary exploration. The problem-framing activity 

involves reviewing the solutions generated in the empathy 

phase and classifying them based on proximity and potential 

solutions. Idea and visualization activities include 

collaborating with users to bring inspiration and create low or 

high-fidelity displays. Testing and iteration activities include 

testing potential solutions for usability, evaluating and 

improving the solutions iteratively, and delivering the final 

product to the development team. 

D. UX Journey proposed a model

Understanding one's abilities is the most essential part of
this research. The effectiveness of the UX Journey depends 

on how confident a user is in understanding and capturing the 

market potential for an innovative product. One widely 

recognized model, developed by Brown, consists of three 

stages: inspiration, ideation, and implementation, each 

supported by relevant sub-activities. Central to design 

thinking emphasizes understanding the user's emotions, 

fostering empathy as a critical strategy for solving design 

challenges. Successful design solutions are rooted in deep 

insights, careful observation, and empathy toward user 

experiences and needs. 
Creating effective design solutions involves thoroughly 

exploring the context, generating ideas, evaluating solutions, 

and implementing them in line with the project's specific 

goals. The framing process is essential for identifying or 

refining solutions by adjusting existing frames, shifting 

perspectives, or drawing connections to other contexts. The 

UX Journey (ilustrated in Figure 5) model includes four key 

activities: discover, explore, test, and listen. These activities 

guide developers in creating and refining design solutions 

based on user feedback. Testing, in particular, is critical to 

ensuring that solutions effectively meet user needs and 

expectations. 

Fig. 5  Purposed UX model with UX Journey 

Figure 6 illustrates the functional description of UX 

Journey, developed with foundational solid principles to 
address the challenges individuals and small development 

teams face in enhancing their socio-technical skills in both 

academic and industrial settings. UX Journey is a 

comprehensive tool that combines psychomotor and cognitive 

elements to strengthen the self-efficacy of individual 

developers. It employs a design thinking model and comprises 

four key structures, namely discovering, exploring, testing, 

and listening, to guide developers in integrating user 

experience and requirements to meet user expectations.  

Fig. 6  UX Journey functional description 

The activities of UX Journey commence with identifying 

the design requirements through a series of exploration 
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exercises that involve researching existing products and 

obtaining user or organizational feedback. The developer can 

then initiate testing to identify solutions that meet their 

specific needs before organizing listening activities to 

evaluate the potential solutions and determine their suitability 

for the design specifications. Figure 6 displays the functional 

model of the UX Journey, which is then transformed into a 

detailed technical architecture represented in Figure 7. There 

are four main components of the UX Journey: discovering, 

exploring, testing, and listening. These primary activities 
comprise sub-activities that implement the user experience 

method, offering a coherent set of quality elicitation methods. 

Figure 7 illustrates the detailed sub-activities of the UX 

Journey technical architecture, including: 

1) Discover: This activity encompasses three sub-

activities that intersect with the Explore activity. SWOT 

Analysis is used to identify project feasibility, Competitor 

Analysis gathers information about competitors in the market, 

and Hypothesis establishes predefined scope and goals for the 

project. 

2) Explore: This main activity involves several sub-

activities, such as identifying behavioral variables, preparing 

and selecting questions, using index cards, conducting map 

interviews, documenting findings, identifying significant 

behavior patterns, expanding descriptions and variables, 

synthesizing characteristics and relevant goals, checking for 

redundancy and completeness, creating wireframes, sitemaps, 

user scenarios, personas, customer journeys, and prototypes. 

3) Test: This activity ensures that the design solution

meets the needs and expectations of users. 

4) Listen: Although placed outside the design solution

process, this activity is essential for providing an overview of 

the market's response after the product's release. Obtaining 

user feedback is necessary to develop the product into the next 

version. 

Fig. 7  UX Journey Architecture 

E. Testing and Initial Perceptions

The characteristics of the UX Journey architecture have

been reviewed and indicate that it is reliable, comprehensive, 

and effective in enhancing developer self-efficacy. The 

architecture allows developers to explore user needs and 

improve their socio-technical abilities to understand user 

expectations. The next phase of the research involves 

conducting a feasibility study, which examines the strengths 

and weaknesses of an existing or new process or method 
objectively and rationally, as well as the potential benefits and 

challenges of its implementation. This study will help 

determine whether the process or model is feasible. 

A feasibility study must identify and evaluate alternatives 

to propose a suitable method or model. This process helps in 

finding solutions that are practical, feasible, and meet the 

relevant legal requirements. Evaluating the alternatives 

requires considering various factors such as risk level, costs, 

and benefits based on different feasibility areas. While there 

is yet to be a consensus on the specific domains that feasibility 

studies must cover, there is some agreement on the five 

general areas known as TELOS (technical, economic, legal, 

operational, and schedule). In the case of the UX Journey, a 

feasibility study analysis will be conducted using the TELOS 

approach to assess its viability. 

F. Technical Feasibility

As shown in Table 1, the technical feasibility assessment

evaluates the potential of utilizing existing or integrating new 

technology. The outcome addresses several queries, such as 

whether the technology produces satisfactory outcomes, 

whether it requires additional time and resources, and whether 

it enhances overall performance. 
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Technical Aspect Selected existing model Purposed 

IDEO HPI Double Diamond UX Journey 

User Focus Observing and 
understanding the 
challenge and user context 

Understanding existing 
information, collecting 
insight about user needs 

Searching for new 
opportunities, 
information, trends, and 
insight 

Observing and understanding 
empathy, new opportunities, 
existing information, and 
insight. 

Communication 
(Phase) 

Ideation: sharing and 
making sense of collected 
data, feedback 

Prototype: presenting the 
idea to potential user 

Develop: using creative 
tools like brainstorming 

Discover, explore, test, and 
listen to collaborative 

Product 
improvement 

(Phase) 

Implementation: refining 
business models 

Test: iterative cycles, 
collective feedback every 

time 

Deliver: final concept 
and launching 

Listen: Launch the market 
analysis product and review 

user feedback. 

The proposed UX Journey model focuses on improving the 

user experience and product creation and prioritizes 
enhancing individual skills. This differs from other models 

solely concentrating on the user or product creation. In the UX 

Journey, there is a strong emphasis on improving developers' 

confidence and socio-technical skills through collaboration 

with users while addressing their needs and expectations. 

G. Economic Feasibility

The economic feasibility evaluation aims to assess whether

the proposed new technology has a financial impact compared 

to the existing technology without any bias or prior 
assumptions. Two approaches can be used for this evaluation: 

measurable effects, which involve quantifiable indicators 

such as cost reduction, output improvement, or service 

improvement, and effects that are impossible to measure, such 

as risks or problems that may arise during the implementation 

process. 

The proposed UX Journey model has an advantage 

regarding personnel requirements as it was designed to be 

executed by individuals or solo. This was done to enhance 

individual abilities to interact with users. Additionally, the 

UX Journey model can be completed within a reasonable 
timeframe of 16.3-25 hours from the beginning of the process 

to testing the design solution (based on schedule feasibility). 

H. Legislative Feasibility

This aspect defines the legal requirements for introducing

or implementing new technology. Evaluating the legal 

feasibility establishes the basis for conducting a quality 

assessment of the technology. Table 2 displays the legal basis 
used in this research. 

TABLE II 

SEVERAL STANDARDS IN LEGISLATIVE FEASIBILITY 

Code Standard 

ISO/IEC 27000-7  Information security management 
systems  

ISO/IEC TR 27008  Guidelines for auditors on information 
security controls 

ISO/IEC TR 27015  Information security management 

guidelines 
ISO/IEC TR 27016 Information security management 
ISO 9241-11:2018 Ergonomics of human-system interaction 
ISO 25010 Usability 

I. Operational Feasibility

Operational feasibility aims to assess whether new

technology can be effectively implemented within an 
organization compared to the current state. The feasibility 

study aims to determine whether the proposed UX Journey 

model can be implemented within an organization. The UX 

Journey model is primarily designed for individuals, with a 

hierarchical structure consisting of users and developers, As 

shown in Figure 8. However, the model could be used in 

academia, small teams, and individual training, requiring 

different organizational structures. Therefore, the designer's 

organizational structure is used to assess the feasibility of this 

model.  

(a)     (b)               (c) 

Fig. 8  Operational feasibility (a) academic structure (b) software engineer structure (c) designer structure [37]
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J. Schedule Feasibility and Initial Perceptions

The feasibility schedule provides information on the

requirements for implementing the technology, allowing for 

an evaluation of its overall performance and an understanding 

of how it can be adapted to its current state. 

TABLE III 

RESPONDENT PROFILE 

Respondent Industry Location Experience (Years) 

Respondent 1 Property Singapura 10 
Respondent 2 Telecommunication Indonesia 10 
Respondent 3 Cloud computing Singapura 10 
Respondent 4 Cryptocurrency Indonesia 16 
Respondent 5 Software house Singapura 12 
Respondent 6 Software house Indonesia 13 

Respondent 7 Startup Education Indonesia 13 
Respondent 8-111 Startup and Freelance Indonesia 1-2

Each respondent was asked to develop a solution design 

from the topics of Big Data, Disability, and Education; all data 

is publicly available [38] to develop a design solution for each 
respondent using the UX Journey Worksheet [39]. The results 

of the initial perception are then displayed in Table 4 as a 

statistical reference [38]. The initial stage is to inquire about 

the respondents' willingness to participate in the research. The 

second stage involves obtaining detailed demographic data 

and verifying the competence of the respondents. Verification 

is done through several criteria, including whether the 

respondent's name is listed on the company website, 

providing valid evidence that the respondent is working and 

competent, and verifying educational data by examining the 

respondent's scientific work history. In this research, a survey 

was used to gauge the initial perceptions of the UX Journey 
model and industry perspectives when using it. The third stage 

involved presenting respondents with two architectures: the 

design thinking model by Brown and the UX Journey model. 

Respondents were given seven days to evaluate both models 

and indicate which one they believed was more effective in 

combining user research activities with user experience and 

requirement activities. The fourth stage involved assessing 

whether the model could be used to increase individual 

competency or by a single developer for product research. 

TABLE IV 

UX JOURNEY SCHEDULE FEASIBILITY 

Process 
Time (minutes) 

Activity 
Min Max 

Empathy & define 30 60 SWOT Analysis 
10 30 Prepare Questions 
10 30 Selected Questions 
30 60 Competitor Analysis 
20 30 Hypotheses 
20 30 Identify Behavioral Variables 

60 60 Persona 
Ideate 20 30 Findings 

60 120 Index card/ Sticky notes 
30 30 Map Interview 
30 30 Significant Behavior Patterns 
30 30 Synthesize Characteristics and Relevant Goals 
30 40 Check for Redundancy and Completeness 
30 30 Expand Description and Variable 

60 60 Customer Journey 
120 240 Wireframing (Low Fidelity) 

Prototype 60 120 User Scenario 
30 30 Sitemap 
240 320 Mockup (High Fidelity) 

Test 60 120 Testing 
Total 980 1500 

K. Discussion

User requirements are a crucial part of software

development, and they include the needs and expectations of 

software users. To ensure successful product delivery, 

developers should focus on software quality and address 

potential problems during development. It is essential to 

gather user requirements at the start of the project as they 
determine the project's success. The user experience should 

consist of four main activities: empathy, problem definition, 

idea and visualization, and testing and iteration. Integrating 

user experience and user requirements into the software 

development process can enhance production productivity 

and effectiveness. This study uses the design thinking 

approach to combine these two processes. Design thinking is 

an approach to solving socially ambiguous design problems, 

which helps developers think about design and create elegant 

and usable products. This integration improves efficiency in 
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software development by identifying and addressing potential 

problems during the development process. Several aspects 

need to be considered to understand how developers can think 

about design, including the environment in which the design 

object will exist, the goal ascribed to the object, user 

requirements and expectations, component types, and 

constraints. 

IV. CONCLUSION

In this paper, the authors propose a framework called UX 

Journey that integrates user experience (UX) and user 

requirements (UR) to complement modern software 

development life cycle (SDLC) practices. The framework 

aims to enhance individual skills in socio-technical areas and 

enable developers to understand better user needs from the 

consumer's perspective. Developers can use UX Journey to 

improve productivity, self-efficacy, and confidence in 

developing quality software. The framework can be adopted 
by students, academics, researchers, and industry 

professionals to enhance their skills in analyzing user needs 

for software requirements and use cases. The UX Journey 

model adapts several design thinking approaches and includes 

several typical UX methods to understand user experience and 

emotions. The authors conducted a feasibility study using the 

TELOS approach and found that UX Journey has excellent 

potential as a self-efficacy method to capture user needs. The 

study also found the framework feasible at several levels, 

including academia, training, and industries. However, the 

authors recommend balancing divergent and convergent 

thinking activities for a specific purpose.  
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