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Abstract— Objectives: This study explores the effectiveness of the UX Journey methodology in increasing developer productivity and 

self-efficacy. Materials: The UX journey, consisting of around 30 activities, offers a user-centric approach to developing solutions, with 

86 volunteer respondents from 505 populations. Method: Through a comparative analysis of developer productivity metrics and the 

General Self-Efficacy Scale questionnaire, this study investigates the impact of UX Journey on self-efficacy before and after 

implementation. Results: The study's findings reveal a significant positive correlation between UX Journey and increased productivity 

and an association between self-efficacy variables. By incorporating a comprehensive set of activities and a user-centric approach, the 

UX Journey enables developers to navigate the design process efficiently while gaining a deeper understanding of user needs. The 

positive correlation between the UX Journey and increased productivity, as well as the relationships between self-efficacy variables, 

emphasize the value of this methodology in fostering practical design thinking. Implication for Further Research: While this study has 

limitations regarding sample size and contextual specificity, it provides valuable insight into the benefits of UX Journey and paves the 

way for further research. In addition, the study focused on specific design projects within a particular context, which might restrict the 

broader applicability of the results. Significant results indicate that the proposed method is as effective as the elicitation method in 

general, with the advantage that the developer can understand the needs and empathy of the users. UX journeys can enhance the design 

process and foster a deeper understanding of users' needs across multiple domains. 
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I. INTRODUCTION

User requirements often become more extensive and 

change more frequently than they should [1], [2]. This 
situation can be attributed to several factors [3], [4], such as 

changes in business processes, incomplete exploration of 

requirements, misunderstandings about user perceptions, 

strategic changes within the client organization, stakeholder 

engagement, communication quality within the development 

team, better understanding of the technical solution, and the 

need for preventative measures [4], [5]. When user 

requirements change rapidly, the entire system is affected, 

including the rigidity of the software modules [6]. Rapid 

changes in user requirements can negatively impact the 

software's quality [7]. Failure to identify user problems during 
the user requirement software stage can also affect the 

system's success, mainly if such issues are found during the 

testing phase, which can be more resource-intensive than if 

identified during the initial analysis of the system [8]. 

The issue of eliciting user requirements is a common 

challenge in software development, and it can occur at 

different stages of the process. The problem often arises when 

the developer needs to adequately explore or define user 

requirements, leading to a mismatch between the software 
product or service and the needs of end-users or the business. 

There are several possible reasons for this problem, including 

a lack of thorough exploration of needs, inadequate 

development of clear and detailed requirements, failure to 

identify end-user or business needs appropriately, incomplete 

coverage of all requirements in the development process, and 

failure to update requirements throughout the development 

process to match changing needs [4], [5], [9]. These factors 

can lead to software development not meeting the intended 

users' or business's requirements or needs.  

Four key features that contribute to the success of software 
have been identified in previous studies: transparency, 
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changeability, suitability, and complexity [5]–[7], [10], [11]. 

To increase the success rate of software products or services, 

developers should possess soft skills that enable them to 

understand these success characteristics. Comprehension of 

socio-technical skills is an essential soft skill that allows 

developers to understand user needs from a human 

perspective and aligns with the principles of user-

collaborative development appropriate for modern 

development methods [12]–[14]. Self-efficacy is a socio-

technical skill that refers to a person's belief in their ability to 
achieve specific goals. In exploring software requirements, 

self-efficacy is crucial in determining how well an individual 

can perform a needs assessment [15], [16]. Developers with 

solid self-efficacy can effectively identify requirements and 

develop software that meets end-users’ needs and underlying 

business needs. 

To develop the skills of novice developers, educational 

institutions have a responsibility to shape students' mindsets 

toward how to think rather than what to think [17]–[19]. The 

ACM Computing Curricula includes a main course on user 

requirements, with five competencies students should acquire. 
These include [20]: (1) identifying and documenting software 

requirements using established elicitation techniques in 

collaboration with stakeholders, (2) analyzing software 

requirements for consistency, completeness, and feasibility 

and proposing improved documentation, (3) specifying 

software requirements in standard formats and languages that 

are understandable to non-experts such as end-users, 

stakeholders, and managers, (4) verifying and validating 

requirements using standard techniques like inspection, 

modeling, prototyping, and test case development, and (5) 

following the project's identified process and product 
management procedures as part of the requirements 

engineering team. 

This study examines how developers use socio-technical 

skills to understand user needs from a consumer perspective. 

The study will compare commonly used methods with new 

approaches that can improve the productivity and capabilities 

of developers. To achieve this, the study will use the UX 

Journey framework, which integrates user requirements and 

experience to enhance individual capacity building and help 

developers improve their skills in eliciting high-quality user 

requirements and understanding user empathy. The 

framework can be helpful in both academic and industry 
settings. The study addresses the research question of how 

critical thinking can be developed among software 

requirements courses in individual settings. 

II. MATERIALS AND METHODS 

The integration of user experience and user requirements 

in software development can yield numerous benefits for 

organizations, end-users, and society. Consequently, the 
integration of user experience and user requirements is a vital 

and valuable aspect of the software development process. 

This study addresses the main research question of how 

individual developers utilize socio-technical skills to 

comprehend user needs from the consumer's perspective. 

A. Context 

Around 500 senior undergraduate students register 

annually for software requirement courses, integral parts of 

computer engineering programs. These courses aim to 
introduce students to the skills required for real-world 

problem-solving and equip them with the necessary 

knowledge to become successful software developers [21], 

[22]. As the design process is a crucial aspect of software 

development, teaching it to students effectively is essential. 

Project-based learning has been identified as an efficient 

teaching method, as it encourages active participation and 

critical thinking among students, especially in science and 

engineering courses [17], [23], [24]. Therefore, project-based 

learning is often adopted in software requirement courses, 

allowing students to express their opinions and ideas while 
promoting critical thinking [17]. 

The chosen software requirement course had many 

participants in this study, with 505 students enrolled in 2022. 

To guarantee impartiality in the study, students can participate 

voluntarily in this project. In computer engineering design 

courses, teamwork is typically encouraged to promote 

collaboration and enrich the learning experience [15], [25]. 

However, in this software requirement course, students are 

expected to work independently using a set of tools to finish 

the task within a 14-day timeframe [25]. This approach allows 

students to develop self-reliance and encourages them to take 

ownership of their learning experience [15], [16]. 
Additionally, it provides a fair platform for evaluating 

individual performance, as each student's work is assessed 

based on their merit and not on the collective work of a team. 

Furthermore, it allows students to hone their critical thinking 

and problem-solving skills by allowing them to work on a 

challenging project independently. 

By conducting the study on this software requirement 

course, the researchers aimed to identify the effectiveness of 

project-based learning in promoting critical thinking among 

students. The study aimed to compare the learning outcomes 

of the experimental UX Journey, with the former being taught 
through project-based learning and the latter being taught 

through standard elicitation methods. This study will help 

identify the benefits of project-based learning by comparing 

standard methods and the UX Journey and its potential to 

improve learning outcomes from software requirements 

courses. 

B. Research Procedure 

The design of the research study involved incorporating 

two project activities, a pre-self-efficacy and a post-self-
efficacy, to assess the impact of the intervention on critical 

thinking, as presented in Figure 1. The students will 

participate in two experimental group activities. Both groups 

will work independently during the six-week project-based 

approach, utilizing the typical elicitation process and the UX 

Journey. The UX Journey, based on the principles of Design 

Thinking, promotes divergent and convergent thinking and 

involves users in resolving complex engineering problems by 

obtaining feedback from them [26], [27]. 

 

402



 
Fig. 1  Research Process 

 

In each project activity, every participant will focus on a 

specific topic and interact with various stakeholders based on 

their creative thinking. Collaborative sessions will be 

conducted, and interventions will be made. The instructor will 

explain each activity's objectives and expected outcomes to 

experimental and control groups. Participants will need to 

submit three progress reports for each project activity. The 
teacher will ensure that every participant achieves the 

expected activity targets and provide feedback based on the 

results. For a more comprehensive explanation of the five 

activities, refer to Table 1. 

TABLE I 

PROJECT TOPIC AND ACTIVITY 

Project Topic Activity Method 

Project 1 Flight 

booking 

system 

1. Briefing session 

2. Pre-self-efficacy 

3. Progress 1 

4. Progress 2 

5. Progress 3 

6. Post-self-efficacy 

Common 

elicitation 

method 

Project 2 Train 

booking 

system 

1. Briefing session 

2. Pre-self-efficacy 

3. Progress 1 

4. Progress 2 

5. Progress 3 

6. Post-self-efficacy 

UX Journey 

 

For students to effectively apply critical thinking skills to 
unfamiliar situations, they must also develop metacognitive 

skills [28], [29]. The notion of metacognition has been widely 

used to describe how students’ control, coordinate, and 

organize their learning strategies, even though it needs to 

account for the learning process at the individual level fully. 

In particular, researchers in relevant studies have attempted to 

explore how individual metacognition develops at the social 

level [30]. From previous research, there has been an ongoing 

debate among scholars as to whether metacognitive skills are 

transferable to group work. However, some studies have 

suggested that metacognition plays a vital role in group work 

and that it is an essential component for collaborative learning 
to be successful. Therefore, metacognition is necessary for 

learners to reflect on their learning experiences and develop 

effective learning strategies that can be applied in different 

contexts. [30]. There are five categories of socially shared 

regulatory processes that support metacognition [31]: (i) 

defining goals, which involves understanding the task at hand; 

(ii) identifying relevant task components and developing a 

plan to complete them; (iii) setting clear objectives, (iv) 

monitoring progress, and (v) evaluating progress based on 

established timelines and actions. The everyday elicitation-

based activities and UX Journey were designed based on these 

categories, as described in detail in Table 2. 

TABLE II 

IMPLEMENTATION OF METACOGNITION REGULATION 

Categories 
Common elicitation 

methods 
UX Journey 

Goals Description Discover 

a. Field Studies 

b. SWOT 

c. Competitor 

d. Hypothesis 

e. Identify Behavioral 

Variable 

Identifying 

relevant 

tasks 

1. Identify 

stakeholders 

2. Choose an 

elicitation 

technique 

3. Telling user needs 

4. Conceptual 

Diagrams 

5. Mockups 

1. Personality and ability 

2. Explore 

a. Prepared questions 

b. Meet Stakeholders 

c. Findings 

d. Index cards/sticky notes 

e. Map interview 

f. Significant behavior 

pattern 

g. Synthesize 

characteristics and 

relevant goals 

h. Check for redundancy 

and completeness 

i. Validation 

j. Verification 

k. Expand Description and 

Variable 

l. Persona 

m. Customer Journey 

n. User Scenarios and user 

stories 

o. Site map Wireframing 

Clear 

objectives 

Identify scope 1. UX Journey Activities 

Checklist 

2. My Goals 

Monitoring 

progress 

Progress 1, 2, and 3 Listen 

a. Progress 1, 2, and 3 

b. Follow-up 

Evaluating  Define acceptance 

criteria 

Test 

a. Qualitative & Quantitative 

selection 

b. Testing 

c. Verification 

d. Objective Behavioural 

Variables 

e. Acceptance Criteria 

 

The first activity in this research study (briefing session) 

emphasizes utilizing a worksheet as a guide to conducting 

experiments on the common elicitation [1] and UX Journey 
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[1]. The primary goal of this activity is to develop 

metacognitive processes among participants. Clear goals and 

engaging in planning, monitoring, evaluating, and reflecting 

can support these processes [32]. These activities also 

promote individual awareness and better comprehension of 

the content [30].  Monitoring requires self-awareness and 

observations of one's cognition, behavior, and motivation [32], 

[33]. To encourage self-observation and reflection, each 

activity in the general elicitation worksheet and UX Journey 

encourages students to monitor their progress while 
completing assignments. 

This study's second and third activities revolve around 

utilizing the common elicitation and UX Journey worksheet 

to conduct experiments on elicitation techniques that 

emphasize the user aspect more than just exploring their needs 

for design solutions. The UX Journey worksheet is designed 

to encourage the development of meta-cognitive skills by 

helping students become more self-aware while gaining a 

deeper understanding of the content. Additionally, the UX 

Journey worksheet prompts participants to empathize with 

user problems, a crucial aspect of designing effective 
solutions. In the second and third activities, participants will 

be given topics with the same complexity to compare their 

productivity. This provides an opportunity to evaluate the 

effectiveness of the elicitation techniques used in the second 

and third activities. It also allows participants to develop their 

metacognitive skills further by reflecting on their 

performance and identifying areas for improvement. By using 

identical topics (see Table 1 for details on the issues for each 

project), participants can also better understand how different 

elicitation techniques can affect the productivity and quality 

of their design solutions. 
Reflection is a crucial part of the metacognitive process 

that allows participants to evaluate their learning and improve 

their skills [34].  Reflection involves analyzing the causes of 

success or failure by evaluating our cognitive behavior and 

motivation through available information [33]. The 

implication of reflection: at the conclusion of each activity, 

students are required to write an individual reflection on their 

work, which includes their collaborative efforts with 

stakeholders, a critical evaluation of their performance ((1)-

(8)), and the identification of areas that need improvement 

[35]. 

 ��������	�
 (
�) =
���

��
 (1) 

 �	�������

 (
�) =
��

��
  (2) 

 �	��������

 (
�) =
��

��∗� 
 (3) 

 ��!��
���!���� (
") =
���

��
  (4) 

 #���$����� (
%) =
��

��&∑ (()�)&� ∑ *()�)�
  (5) 

 +������� �	�
�
���� (
,) =
��-�.

��
  (6) 

 /����
� (
0) =
�1

�1&�2
 (7) 

/�	!����3��4 = 
� + 
� + 
� + 
" + 
% + 
, + 
0 (8) 

Providing feedback on how students complete critical 

thinking activities is a very effective method of encouraging 

their development [36]. Feedback must be given when 

students can understand it and it is related to the following 

task [37]. In the third research activity, participants were 

given general feedback about their previous reflections before 

being asked to reflect on their work by answering questions 

like they did in the last activity. These feedback sessions 
allow students to understand their strengths and weaknesses 

and improve their critical thinking skills. Terminate this 

experimental session by giving a questionnaire to evaluate the 

improvement of their abilities [1]. 

C. UX Journey 

Design thinking has gained widespread recognition in 

various fields over the last two decades as an effective method 

for solving complex and interdisciplinary problems [38]. It is 
a comprehensive approach to addressing design problems 

with social ambiguity [39]. Characterize it as an exploration 

of the cognitive processes involved in the design, which are 

inherent in human cognition [40], [41]. Design objects can 

take various forms, including products, systems, services, 

software, artifacts, code lines, database queries, and 

algorithms. Understanding users' unique needs and 

expectations is critical, and developers must aim to acquire a 

deeper understanding of each aspect of the design. To tackle 

this challenge, design thinking emphasizes empathy, 

integrative thinking, experimentalism, optimism, and 

collaboration. A comprehensive examination is necessary to 
create a project design to generate a model that addresses user 

concerns. Design thinking uses a framework or model 

incorporating different techniques to solve design problems. 

To comprehensively analyze design issues, developers must 

take a holistic approach. The process of transforming user 

requirements into design specifications involves both 

divergent and convergent thinking. 

The UX Journey approach is a method that combines user 

experience and user requirements to identify user needs and 

solutions [6]. It adopts an iterative approach and involves 

various UX activities to uncover user problems and solutions. 
The method is designed to be manageable for individual 

developers or small teams to execute within a feasible 

timeframe. To create a successful UX Journey, it is crucial to 

consider prior models that align with the project's specific 

goals, such as enhancing self-efficacy in understanding user 

intent or capturing market potential with innovative product 

solutions. To create effective design solutions, it is necessary 

to examine the context holistically, generate ideas, assess 

solutions, and implement them based on the project's specific 

goals. Using the framing process, developers can identify or 

improve new solutions by realigning existing frames, shifting 

perspectives, or drawing connections to other contexts. The 
UX Journey approach comprises four activities: discover, 

explore, test, and listen, as depicted in Figure 2. These 

activities assist developers in creating effective design 

solutions and refining them based on user feedback.  
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Fig. 2  UX Journey architecture (adapted from [6]) 

 

III. RESULTS AND DISCUSSION 

A. Results 

The UX Journey has shown a notable improvement in 
developer productivity, as evidenced by the analysis of 

minimum, maximum, and mean values compared to the 

standard elicitation method. Out of the total population of 505 

individuals, 86 respondent volunteers participated in both 

methods for evaluation. The findings reveal that the minimum 

productivity margin increased by approximately two points. 

The maximum score surged from around 35 points to an 

impressive 98 points, resulting in an average increase of one 

point. These results strongly suggest that the UX Journey 

method, overall, has a positive impact on enhancing developer 

productivity. 

A detailed evaluation will be conducted for each activity 

within the UX Journey method to gain a comprehensive 

understanding of the findings. The results of this assessment 

are presented in Tables 3 and 4, which will provide a thorough 
breakdown of the outcomes achieved in each activity. 

TABLE III 

PRODUCTIVITY SUMMARY STATISTIC 

Variable Obs Min. Max. Mean 
Std. 

deviation 

Common Method 86 0,100 35,650 5,446 3,658 
UX Journey 86 2,270 98,240 6,400 10,158 

 

TABLE IV 

STATISTICAL ANALYSIS 

UX Journey Common Elicitation 

Activities Min Max Avg Min Max Avg Activities 

Personality and ability 1 40 11,3 (6,7) 2,0 30,0 12,1(4,2) Identify stakeholders 
Activities Checklist 1 480 16,9 (51,7) 15,0 60,0 26,8(7,9) Define the scope 
My Goals 1 480 21,8 (52,7) 5,0 30,0 13,7(6,3) Choose elicitation techniques 
Field Studies 2 180 22,7 (25,1) 20,0 200,0 122,3(38,6) User Stories 
SWOT 3 200 27,8 (27,5) 20,0 150,0 51,0(22,6) Conceptual Model Diagrams 
Competitor 1 60 17,6 (13,7) 20,0 1440,0 757,9(313,6) MockUps 
Hypothesis 2 105 21,6(20) 10,0 120,0 56,9(15,5) Define acceptance criteria 

Identify Behavioral Variable 1,6 105 18,7(15,7)     
Prepared questions 2 67 20,3(13,1)     
Meet Stakeholders 1,6 220 30,5(32,2)     
Findings 2 120 19,7(20,3)     
Index cards/sticky notes 3 350 33,4(40,4)     
Map interview 2 140 26,9(22,5)     
Significant behavior pattern 2 70 19,7(14,8)     
Synthesize characteristics and relevant goals 1 60 17,8(14,1)     

Check for redundancy and completeness 0,5 60 15,7(14,3)     
Validation 0,1 90 15,2(15,7)     
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UX Journey Common Elicitation 

Activities Min Max Avg Min Max Avg Activities 

Verification 0,1 60 16,5(12,7)     
Expand Description and Variable 2 60 15(11,3)     
Persona 4 90 23,3(17,8)     
Customer Journey 2 73 32,1(17,6)     
User Scenarios and user stories 1,3 90 28,5(18,5)     
Site map 1,2 120 20,6(16,9)     
Wireframing 1,6 600 105,6(110,3)     

Qualitative & Quantitative selection 1,4 60 14(12,7)     
A/B Testing 0 120 39,4(29,5)     
Verification 0 90 15(14,6)     
Objective Behavioral Variables 0,1 60 14,6(12,1)     
Acceptance Criteria 3 140 38(31,5)     
Follow up 1 155 12,3(17,5)     

 

The UX Journey methodology encompasses approximately 

30 activities throughout each design solution's development 

process. In contrast, general elicitation techniques typically 

involve a smaller number, ranging from 1 to 10 activities. This 

study's general elicitation activities were limited to seven 

commonly used main activities. However, despite the higher 

number of activities involved in the UX Journey, the time 

records gathered from these activities were lower when 
compared to the specifically designed general elicitation 

techniques used in this study. This observation implies that 

the UX Journey methodology offers a more efficient and 

streamlined approach to the design process, resulting in 

reduced time requirements without compromising the quality 

of the outcomes. 

The data collected further revealed a positive correlation 

between the implementation of the UX Journey and increased 

developer productivity. This suggests that incorporating the 

UX Journey methodology can significantly enhance the 

efficiency and effectiveness of developers in their design 
efforts. By engaging in a more structured and comprehensive 

set of activities, developers can gain valuable insights and 

make informed decisions that positively impact their 

productivity. 

One of the key distinguishing features of the UX Journey 

is its explicit focus on gaining a deeper understanding of users. 

The methodology is designed to explore user needs, 

preferences, and behaviors, enabling developers to create 

design solutions that align more closely with user 

expectations. The UX Journey aims to enhance the final 

product's overall user experience and satisfaction by 

prioritizing user-centric approaches. 
The UX Journey methodology stands out for its extensive 

set of activities and its emphasis on user understanding. The 

study findings indicate that the UX Journey offers a more 

efficient design process and contributes to increased 

developer productivity. By leveraging the insights gained 

through the UX Journey, developers are better equipped to 

deliver design solutions that cater to user needs and 

preferences, ultimately leading to improved user experiences. 

In the final phase of this study, the researchers compared 

the impact of using the UX Journey on participants' self-

efficacy. To assess self-efficacy levels, the researchers 
utilized the General Self-Efficacy Scale adapted from [42] 

questionnaire before and after the participants engaged in the 

UX Journey. By comparing the pre- and post-intervention 

results, the researchers aimed to determine if there were any 

notable changes in participants' self-efficacy. The analysis of 

the collected data involved using a Pearson Correlation 

Matrix (see Table 5), which allowed the researchers to 

examine the relationships between different variables.  

TABLE V 

PEARSON CORRELATION MATRIX 

Var. A B C D E F G H I J 

A 1,00 0,46 0,44 0,54 0,50 0,43 0,49 0,57 0,53 0,57 

B 0,46 1,00 0,29 0,40 0,38 0,38 0,33 0,55 0,46 0,46 

C 0,44 0,29 1,00 0,65 0,56 0,52 0,59 0,51 0,54 0,50 

D 0,54 0,40 0,65 1,00 0,44 0,48 0,52 0,62 0,62 0,59 

E 0,50 0,38 0,56 0,44 1,00 0,53 0,47 0,53 0,55 0,49 

F 0,43 0,38 0,52 0,48 0,53 1,00 0,56 0,65 0,48 0,48 

G 0,49 0,33 0,59 0,52 0,47 0,56 1,00 0,53 0,52 0,47 

H 0,57 0,55 0,51 0,62 0,53 0,65 0,53 1,00 0,51 0,52 

I 0,53 0,46 0,54 0,62 0,55 0,48 0,52 0,51 1,00 0,59 

J 0,57 0,46 0,50 0,59 0,49 0,48 0,47 0,52 0,59 1,00 

 
The results indicated that all the variables exhibited 

significant correlations, as determined by a significance value 

of alpha = 0.05. This implies that the variables assessed in the 

study were interconnected and influenced one another. The 

lowest correlation value was observed among the variables 

examined between variable A (reflecting the belief that one 

can find means and ways to overcome opposition) and 

variable C (indicating the ease of sticking to aims and 

accomplishing goals). This correlation highlights the 
relationship between individuals' ability to set goals and their 

determination to achieve them. The findings from Table 4, 

which presents the results of the Activities Checklist and My 

Goals activities, support this observation. The Activities 

Checklist and My Goals activities within the UX Journey 

were designed to allow participants to set clear goals and work 

towards achieving them. The correlation between variable A 

and variable C suggests that participants who believe they can 

find ways to overcome obstacles are more likely to maintain 

their focus and accomplish their goals. These findings 

emphasize the significance of goal setting and perseverance 
within the UX Journey methodology. The study results 

indicate that engaging in the UX Journey can positively 

influence participants' self-efficacy. By incorporating 

activities encouraging goal setting and determination, the UX 

Journey empowers individuals to enhance their self-belief and 

increase their confidence in overcoming challenges. This, in 

turn, contributes to developing a stronger sense of self-

efficacy among participants. 

B. Discussion 

The results of this study demonstrate the potential of the 

UX Journey methodology in enhancing developer 

productivity and self-efficacy. By comparing the UX Journey 
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with general elicitation methods, it is evident that it yielded 

lower time records despite involving a higher number of 

activities. This suggests that the UX Journey allows 

developers to navigate the design process efficiently while 

focusing on understanding user needs. The correlation 

analysis revealed significant relationships among various 

self-efficacy variables assessed using the General Self-

Efficacy Scale questionnaire. The findings highlight the 

importance of goal setting and perseverance in achieving 

desired outcomes. Moreover, the correlation between the 
ability to find means to overcome opposition and the ease of 

sticking to aims and accomplishing goals underscores the role 

of individual determination and goal-directed behavior. 

The UX Journey's emphasis on activities such as the 

Activities Checklist and My Goals contributes to the positive 

correlation between goal-setting and self-efficacy. By 

encouraging participants to set clear goals and providing them 

with the tools to work towards them, the UX Journey fosters 

a sense of self-belief and confidence in participants' ability to 

tackle challenges effectively. These findings underscore the 

value of the UX Journey as a methodological approach to 
design thinking. It not only enhances productivity but also 

promotes self-efficacy among developers. By integrating user 

experience, user requirements, and a comprehensive 

understanding of the design context, the UX Journey provides 

a framework for creating effective design solutions. The 

sample size was limited to 86 respondents, and the study 

focused on specific design projects within a particular context. 

Future research should consider a larger, more diverse sample 

to generalize the findings. 

Additionally, investigating the long-term effects of the UX 

Journey on developer productivity and self-efficacy would 
provide valuable insights into its sustained impact. The UX 

Journey methodology offers a holistic and iterative approach 

to design thinking that can positively influence developer 

productivity and self-efficacy. Its incorporation of goal-

setting activities and its emphasis on understanding user needs 

contribute to its effectiveness in creating innovative and user-

centric design solutions. Further research and application of 

the UX Journey across various domains are warranted to 

explore its potential and benefits fully. 

IV. CONCLUSION 

In conclusion, the findings of this study highlight the 

effectiveness of the UX Journey methodology in enhancing 

developer productivity and self-efficacy. By incorporating a 

comprehensive set of activities and a user-centric approach, 

the UX Journey enables developers to navigate the design 

process efficiently while gaining a deeper understanding of 

user needs. The positive correlation between the UX Journey 

and increased productivity, as well as the relationships 

between self-efficacy variables, emphasize the value of this 
methodology in fostering practical design thinking. Despite 

the promising results, it is essential to acknowledge the 

limitations of this study. The sample size was relatively small, 

consisting of 86 respondents, which may limit the 

generalizability of the findings. 

Additionally, the study focused on specific design projects 

within a particular context, which might restrict the broader 

applicability of the results. Future research should include 

more diverse samples to validate and extend these findings. 

There are several avenues for future work to build upon the 

present study. Investigating the long-term effects of 

implementing the UX Journey on developer productivity and 

self-efficacy would provide valuable insights into the 

sustained impact of this methodology. 

Furthermore, comparative studies between the UX Journey 

and other design thinking approaches could shed light on each 

method's advantages and limitations. Additionally, exploring 

the application of the UX Journey across different domains 

and industries would expand our understanding of its 
effectiveness in diverse contexts. Finally, incorporating 

qualitative research methods, such as interviews or 

observations, could provide deeper insights into the 

experiences and perceptions of developers using the UX 

Journey. Overall, further research and application of the UX 

Journey are needed to fully explore its potential and 

implications in design thinking. 

ACKNOWLEDGMENT 

We are grateful to the Ministry of Higher Education 

(Kementerian Pengajian Tinggi) and Research Management 

Centre (RMC), Universiti Putra Malaysia, for 

supporting/funding this article under its Fundamental 

Research Grant Scheme (FRGS) – Project Code 08-01-20-

2319FR - 5540451. We also thank the anonymous reviewers 

for their valuable feedback and comments. 

REFERENCES 

[1] W. A. Kusuma, “UX Journey - The process to optimize your resource 

for the quality User Requirement.” 2023. [Online]. Available: 

https://github.com/uxjourney/requirement 

[2] W. A. Kusuma, A. H. B. Jantan, R. B. Abdullah, N. I. Admodisastro, 

and N. B. M. Norowi, “Integrating Good UX Development Practices 

in Solo Agile,” presented at the 2022 8th International HCI and UX 

Conference in Indonesia (CHIuXiD), IEEE, 2022, pp. 47–52. 

[3] I. Sommerville, Software engineering, 10. ed., Global ed. in Always 

learning. Boston Munich: Pearson, 2016. 

[4] R. S. Pressman and B. R. Maxim, Software engineering: a 

practitioner’s approach, Ninth edition. New York, NY: McGraw-Hill 

Education, 2020. 

[5] I. Gräßler, J. Pottebaum, C. Oleff, and D. Preuß, “Handling of Explicit 

Uncertainty in Requirements Change Management,” Proceedings of 

the Design Society, vol. 1, pp. 1687–1696, Jul. 2021, doi: 

10.1017/pds.2021.430. 

[6] W. A. Kusuma, A. H. Jantan, N. I. Admodisastro, and N. M. Norowi, 

“Reframed Design Thinking and Feasibility Analysis of UX Journey: 

Integrating User Experience and User Requirement for Solo Software 

Development,” 2023. 

[7] F. Almeida and E. Espinheira, “Adoption of Large-Scale Scrum 

Practices through the Use of Management 3.0,” Informatics, vol. 9, no. 

1, p. 20, Mar. 2022, doi: 10.3390/informatics9010020. 

[8] W. Abdeen, X. Chen, and M. Unterkalmsteiner, “An approach for 

performance requirements verification and test environments 

generation,” Requirements Engineering, Apr. 2022, doi: 

10.1007/s00766-022-00379-3. 

[9] M. S. Yousaf, S. Ali, Q. Nawaz, S. Afsar, I. Mumtaz, and N. Rashid, 

“Fagan Inspection: A Defects Finding Mechanism in Software 

Requirements Specification (SRS) Document,” VFAST Trans. Softw. 

Eng., p. 10, 2022. 

[10] N. Nelson, C. Brindescu, S. McKee, A. Sarma, and D. Dig, “The life-

cycle of merge conflicts: processes, barriers, and strategies,” Empirical 

Software Engineering, vol. 24, no. 5, pp. 2863–2906, Feb. 2019, 

doi:10.1007/s10664-018-9674-x. 

[11] E.-M. Schön, J. Thomaschewski, and M. J. Escalona, “Agile 

Requirements Engineering: A systematic literature review,” Computer 

Standards &amp; Interfaces, vol. 49, pp. 79–91, Jan. 2017, 

doi:10.1016/j.csi.2016.08.011. 

[12] N. Ahmadi Eftekhari, S. Mani, J. Bakhshi, and S. Mani, “Project 

Manager Competencies for Dealing with Socio-Technical 

407



Complexity: A Grounded Theory Construction,” Systems, vol. 10, no. 

5, p. 161, Sep. 2022, doi: 10.3390/systems10050161. 

[13] M. Bourimi, T. Barth, J. M. Haake, B. Ueberschär, and D. Kesdogan, 

“AFFINE for Enforcing Earlier Consideration of NFRs and Human 

Factors When Building Socio-Technical Systems Following Agile 

Methodologies,” Lecture Notes in Computer Science, pp. 182–189, 

2010, doi: 10.1007/978-3-642-16488-0_15. 

[14] G. Getto, “Managing Experiences,” International Journal of 

Sociotechnology and Knowledge Development, vol. 7, no. 4, pp.          

1–14, Oct. 2015, doi: 10.4018/ijskd.2015100101. 

[15] T.-C. Hsu, H. Abelson, E. Patton, S.-C. Chen, and H.-N. Chang, “Self-

efficacy and behavior patterns of learners using a real-time 

collaboration system developed for group programming,” 

International Journal of Computer-Supported Collaborative Learning, 

vol. 16, no. 4, pp. 559–582, Dec. 2021, doi: 10.1007/s11412-021-

09357-3. 

[16] A. Issaee, R. Motschnig, and O. Comber, “Pair- versus solo-

programming of mini-games as a setting for learning to program: An 

Action Research approach,” 2021 IEEE Frontiers in Education 

Conference (FIE), Oct. 2021, doi: 10.1109/fie49875.2021.9637178. 

[17] C. Cortázar et al., “Promoting critical thinking in an online, project-

based course,” Computers in Human Behavior, vol. 119, p. 106705, 

Jun. 2021, doi: 10.1016/j.chb.2021.106705. 

[18] A. Shaw et al., “Thinking critically about critical thinking: validating 

the Russian HEIghten® critical thinking assessment,” Studies in 

Higher Education, vol. 45, no. 9, pp. 1933–1948, Oct. 2019, 

doi:10.1080/03075079.2019.1672640. 

[19] N. A. Al-Husban, “Critical thinking skills in asynchronous discussion 

forums: A case study,” Int. J. Technol. Educ. IJTE, vol. 3, no. 2, pp. 

82–91, 2020. 

[20] CC2020 Task Force, Computing Curricula 2020: Paradigms for Global 

Computing Education. New York, NY, USA: ACM, 2020. Accessed: 

Jun. 16, 2022. [Online]. Available: 

https://dl.acm.org/doi/book/10.1145/3467967 

[21] Ş. Purzer, J. Quintana‐Cifuentes, and M. Menekse, “The honeycomb 

of engineering framework: Philosophy of engineering guiding 

precollege engineering education,” Journal of Engineering Education, 

vol. 111, no. 1, pp. 19–39, Nov. 2021, doi: 10.1002/jee.20441. 

[22] E. Dringenberg and Ş. Purzer, “Experiences of First‐Year Engineering 

Students Working on Ill‐Structured Problems in Teams,” Journal of 

Engineering Education, vol. 107, no. 3, pp. 442–467, Jul. 2018, 

doi:10.1002/jee.20220. 

[23] N. Clark, P. Davies, and R. Skeers, “Self and peer assessment in 

software engineering projects,” in Conf. Res. Pract. Inf. Technol. Ser., 

2005, Vol. 42. Australian Computer Society, Inc., AUS, pp. 91–100.  

[24] Y. Dilekli, “Project-based learning,” Paradigm Shifts 21st Century 

Teach. Learn., pp. 53–68, 2020. 

[25] J. Chen, A. Kolmos, and X. Du, “Forms of implementation and 

challenges of PBL in engineering education: a review of literature,” 

European Journal of Engineering Education, vol. 46, no. 1, pp. 90–

115, Feb. 2020, doi: 10.1080/03043797.2020.1718615.  

[26] C. L. Dym, A. M. Agogino, O. Eris, D. D. Frey, and L. J. Leifer, 

“Engineering Design Thinking, Teaching, and Learning,” Journal of 

Engineering Education, vol. 94, no. 1, pp. 103–120, Jan. 2005, 

doi:10.1002/j.2168-9830.2005.tb00832.x. , 

[27] E. Coleman, T. Shealy, J. Grohs, and A. Godwin, “Design thinking 

among first‐year and senior engineering students: A cross‐sectional, 

national study measuring perceived ability,” Journal of Engineering 

Education, vol. 109, no. 1, pp. 72 – 87, Dec. 2019, 

doi:10.1002/jee.20298. 

[28] A. V. Yelamali and B. S. Kotabagi, “Developing Socially Responsible 

Students of Engineering at the First-year level through Design 

Thinking Approach- A New Understanding,” Journal of Engineering 

Education Transformations, vol. 36, no. S2, pp. 221–224, Jan. 2023, 

doi: 10.16920/jeet/2023/v36is2/23031. 

[29] T. A. Thomas, “Developing First Year Students’ Critical Thinking 

Skills,” Asian Social Science, vol. 7, no. 4, Mar. 2011, 

doi:10.5539/ass.v7n4p26. 

[30] D. Kim and C. Lim, “Promoting socially shared metacognitive 

regulation in collaborative project-based learning: a framework for the 

design of structured guidance,” Teaching in Higher Education, vol. 23, 

no. 2, pp. 194–211, Sep. 2017, doi: 10.1080/13562517.2017.1379484. 

[31] J. Malmberg, S. Järvelä, and H. Järvenoja, “Capturing temporal and 

sequential patterns of self-, co-, and socially shared regulation in the 

context of collaborative learning,” Contemporary Educational 

Psychology, vol. 49, pp. 160–174, Apr. 2017, 

doi:10.1016/j.cedpsych.2017.01.009. 

[32] G. Schraw, K. J. Crippen, and K. Hartley, “Promoting Self-Regulation 

in Science Education: Metacognition as Part of a Broader Perspective 

on Learning,” Research in Science Education, vol. 36, no. 1–2, pp. 

111–139, Mar. 2006, doi: 10.1007/s11165-005-3917-8. 

[33] P. R. Pintrich, “The role of goal orientation in self-regulated learning,” 

Handb. Self-Regul., pp. 451–502, 2000. 

[34] M. W. Roberts, “Fostering reflection and metacognition with 

engineering homework,” ASEE Rocky Mt. Sect. Conf. 2017 USA, 

2017. 

[35] Wahyu Andhyka Kusuma, Azrul Hazri bin Jantan, Novia 

Admodisastro, and Noris Norowi, “UX Journey Novice Developer.” 

2023. doi: 10.17632/6bvbhy3wxp.1. 

[36] S. Y. Foo and C. L. Quek, “Developing students’ critical thinking 

through asynchronous online discussions: A literature review,” 

Malays. Online J. Educ. Technol., vol. 7, no. 2, pp. 37–58, 2019. 

[37] M. Henderson et al., “Conditions that enable effective feedback,” 

Higher Education Research &amp; Development, vol. 38, no. 7, pp. 

1401–1416, Oct. 2019, doi: 10.1080/07294360.2019.1657807. 

[38] D. Dorst, S. Stewart, I. Staudinger, B. Paton, and D. Dong, 

“Introduction,” DTRS8 Proc. 8th Des. Think. Res. Symp., 2010. 

[39] T. Lindberg, R. Gumienny, B. Jobst, and C. Meinel, “Is there a need 

for a design thinking process?,” Des. Think. Res. Symp., pp. 243–254, 

2010. 

[40] N. Cross, K. Dorst, and N. Roozenburg, “Research in Design 

Thinking,” Res. Des. Think., Delft University Press, Delft, pp. 3-10, 

1992. 

[41] N. Cross, Design Thinking: Understanding How Designers Think and 

Work Berg Publishing Plc, 2011. doi: 10.5040/9781474293884. 

[42] R. Schwarzer and M. Jerusalem, “Generalized self-efficacy scale,” J 

Weinman Wright M Johnston Meas. Health Psychol. User’s Portf. 

Causal Control Beliefs, vol. 35, p. 37, 1995. 

 

 

408




