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Abstract— The user interface is an influential element in software applications. A well-designed user interface will potentially increase 

the usability of software applications. Therefore, user interface designers should deliberate when considering which approach and 

method to implement for designing user interfaces. Design thinking is currently a widely followed approach in user interface design 

practices. Hence, this study aimed to explore research trends and current practices of design thinking approach for user interface 

design. This study employed a systematic literature review following the Kitchenham method. This study found 39 articles deemed 

relevant to the design thinking approach. In general, our study found five common stages broadly mentioned in the articles, i.e., 

empathize, define, ideate, prototype, and test. The most widely practiced method during those five stages is interview, user persona, 

brainstorming, user interface, and usability testing. However, there is no consensus on what kind of stage(s) and which method(s) should 

be employed when following the design thinking approach for user interface design. Therefore, it will depend on the designer's decision 

in choosing which stage(s) and their related method(s) will be employed. 
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I. INTRODUCTION

The actual problem for any application is creating an 
effective yet efficient interface, in which efficiency is defined 
as the ease of development, creation of an effective interface, 
maintenance, and working with the program [1]. Digital 
products and their user interfaces must be usable to everyone 
and accessible to any type of audience in an era of users with 
a rising diversity. As a result, designers must be familiar with 
complex and complicated issues in user requirements, 
context-oriented design, and adaptable and adaptive 
interactive behaviors [2]. The common method of designing 
user interfaces is based on heuristics and principles that 
various authors have systematized over time been 
systematized over time by various authors [3]. 

Research from Imaginovation (an American-based 
research institute) in 2017 states that 79% of users will leave 
the page if the content on the website needs to be properly 
optimized [4]. The term "user interface" describes how a 
system and a user communicate with one another in order to 
operate the system, enter data, and consume its contents [5]. 
This dramatically affects how important the role of the User 
Interface on a website display [6]. So, effective website 

design becomes even more important when the internet 
becomes the main medium for delivering information [7]. 

One of a software project's most important components is 
the user interface. According to estimates, up to 48% of the 
project's labor goes into designing and implementing user 
interfaces [8]. User interface design needs to pay attention to 
user needs to customize the appearance of features and 
functions according to user characteristics. Numerous 
standard methodologies and recommendations can be used to 
create a user interface [9]. 

To accurately portray work practices in the system design 
specification, good interface design necessitates a thorough 
grasp of work practices in the context of the tasks the 
computer will support. Design thinking methodologies are 
just one of the many methodologies and techniques that may 
be used to assess end-user information processing activities in 
a certain job setting. More particularly, several literary works 
introduce cognitive engineering concepts [10]. To understand 
more about the design thinking approach, the researcher tried 
to understand multiple works of literature by conducting a 
literature review. 

In this literature review, researchers understand several 
journals regarding the implementation of user interfaces with 
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a design thinking approach, and design thinking can be useful 
in helping in the way of thinking to get ideas, creativity, and 
innovation, which is done from a human-centered approach 
[11]. Design thinking is a user-centered approach to problem-
solving that begins by analyzing the demands of the target 
audience before looking for creative answers to the problems 
that have been identified. The Design Thinking paradigm 
continues to develop in its journey; many new design 
paradigms are developing, including the 3I Model developed 
by Brown and Wyatt, the Human Centered Design (HCD) 
Model developed by the IDEO Design Agency, the Double 
Diamond model from the British Design Council, and several 
other design models [12]. 

This work aims to understand the approach to design 
thinking, such as the stages that have been used in previous 
research. More than that, it also aims to examine the steps that 
must be taken from each stage of design thinking based on 
methods and steps from several design thinking paradigms. 
This research is expected to contribute to helping researchers 
determine the right steps for each stage in the design thinking 
approach, with many methods in it. 

II. MATERIAL AND METHOD 

The approaches outlined by Kitchenham are referenced in 
the literature review's methodology. This method is a 
literature study method to identify and assess information that 
can be found in previously conducted research or can also be 
called a research question. There are three stages in 
conducting a systematic review: Planning, Conducting, and 
Reporting [13]. This study’s steps are described in Fig 1. 

 
Fig. 1  Systematic Literature Review Process 

Based on Fig 1, The process takes three phases to complete. 
Choosing the research question is the initial stage. The 
primary focus of this research's discussion will be these 
research questions. The next step is to choose a relevant article 
to address the questions under the research question. The 
specific actions are as follows. 

A. Planning 

At this stage, we tried to identify some literature related to 
thinking design. The search was carried out based on 
keywords and traced several research records. Besides, 
researchers tried to make a Systematic Literature Review 

protocol to facilitate data extraction and synthesis. The 
protocol can be seen in Table 1. 

TABLE I 
SYSTEMATIC LITERATURE REVIEW PROTOCOL 

SLR Protocol Description 

Research 
Question 

 RQ1. What are some design thinking models 
commonly used in recent research? 

 RQ2. What kind of methods are employed at every 
stage in design thinking? 

Sources 
Searched 

Google Scholar, Scopus, IEEE, ACM Library, and 
JMIR 

Search Terms 
“Design User Interface” AND “Design Thinking” 
AND “Design Thinking Approach” AND "Design 
Thinking Method"  

Inclusion 

 The literature contains discussions about 
implementing user interfaces using a design thinking 
approach. 

 The literature selected was scientific publications 
published from 2018 to 2022. 

 Journals or conference papers make up the majority 
of the literature under discussion. 

 This journal is taken from journals indexed by 
Scopus and Google Scholar. 

Exclusion 

 The literature does not discuss the implementation of 
user interfaces using a design thinking approach. 

 Literature was other than journals and conferences 
with the publication year before 2018. 

 Discussed in the form of journals or conference 
papers. 

 This journal does not take journals outside the 
Scopus index and Google Scholar. 

Quality 
Assessment 
Criteria 

 Clarity of research objectives 
 Contains literature review, background, and research 

context  
 Describe the Design Thinking Method used 
 Contains related work from previous research  
 Shows relevant conclusions 

Data 
Extraction 
Synergy 

Researchers mapped the research based on the methods 
and variables used. In addition, each variable will be 
assessed in the data collection process and research. 

Data 
Synthesis 
Strategy 

The data synthesis uses a data-driven approach, which 
is based on the results of the paper extraction. In this 
data-driven approach, a comparison list for each paper 
is made to answer the research question. 

B. Conducting 

Following the systematic literature review, researchers 
tried to collect journals based on the inclusion and exclusion 
that had been applied in the research methodology. Based on 
the search, researchers found journals that fit the criteria 
described in Figure 2. 

 

 
Fig. 2  Number of literature searched from journal database 
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Based on the data displayed, several journals have been 
obtained from search results indexed by Google Scholar and 
Scopus. Journal searches use the Publish or Perish application 
by classifying by year, keywords, and journal libraries from 
Google Scholar, Scopus, IEEE, ACM Library, and JMIR. By 
searching using these criteria, 1,548 journals were obtained. 

 

 
Fig. 3  Primary Studies Selection Process 

 
Based on Fig. 3, we found 1,548 studies based on searching 

through five journal databases, 682 studies from the title and 
abstract selection, and, finally, 39 studies from the full-text 
selection. After collecting the journals, researchers tried 
extracting data to gather reliable and consistent data. 
Identification, Author Name, Publication Year, Source, 
Reference, Data Collection Methodology, Data Analysis, and 
Concept are the literary criteria used in this data extraction. 
The selected research is mapped based on the sources 
obtained and presented in Table 2.   

TABLE II 
PRIMARY STUDIES AFTER QUALITY ASSESSMENT 

Source Articles Total 

Google 
Scholar 

[6], [9], [15], [16], [17], [18], [19], [20], 
[21], [22], [23], [24], [25], [26], [27], 
[28], [29], [30], [31], 

19 

Scopus 
[8], [32], [33], [34], [35], [36], [37], 
[38], [39], [40] 

10 

IEEE [41], [42], [43] 3 
ACM 
Digital 
Library 

[44], [45], [46], [47] 4 

JMIR [10], [48], [49] 3 
Total 39 

After conducting a quality assessment based on the plan 
established during the planning stage, data extraction and 
synthesis were carried out on 39 articles as primary studies. 
Based on Table 1, we reviewed 39 publications as primary 
studies published between 2018 and 2022, with distribution 
increasing from the former year to the latter, as depicted in 
Fig. 4. 

 

 
Fig. 4  Year journal published. 

Fig 4 analysis found that most journals collected were 
published in 2022, followed by 2021. With this data, the 
journals reviewed are still relevant to be studied based on their 
novelty. 

C. Reporting 

Reporting is the last stage of the Systematic Literature 
Review. The process is to carefully read and analyze the 
information in the literature to answer the research question 
previously determined at the planning stage. The results of the 
analysis are reported in the Results and Discussion section 
[50]. 

III. RESULTS AND DISCUSSIONS 

A. RQ1. What are some design thinking models commonly 

used in recent research? 

Design Thinking's human-centered approach, which 
manifests itself in the collaborative manner in which 
designers work and in participatory co-creation techniques, is 
one of its fundamental characteristics. An attitude changes 
from designing "for users" to designing "with users" occurs. 
Design Thinking, which expresses the transfer of design 
culture and its methods into domains like corporate 
innovation, is now recognized as a sophisticated thinking 
approach for conceptualizing new realities  [12]. 

The Design Thinking paradigm continues to develop in its 
journey; many new design paradigms are developing, 
including the 3 I model developed by IDEO Design Agency, 
the Human Centered Design (HCD) Model developed by the 
IDEO Design Agency, the Double Diamond model by the 
British Design Council, and several other design models. 

TABLE III  
DIFFERENCES IN DESIGN THINKING MODELS 

Model Process Scope 

Design 
Thinking 

Empathize, Define, Ideate, 
Prototype, and Test 

Design 
Creativity 

3I model 
Inspiration, Ideation, and 
Implementation 

Social 
Innovation 

Human 
Centered 
Design (HCD) 

Hear, Create and Deliver 
NGO,s and 
Social 
Enterprise 

Double 
Diamond 

Discover, Define, Develop, 
and Deliver 

Design 
Creativity 

Kees Dorst 
Formulating, 
Representation, Moves, 
Evaluation, and Managing 

Business 
Design 
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The concept of design thinking is prevalent and is often 
used by several researchers or designers. This concept carries 
five stages: empathize, define, ideate, prototype, and test. This 
concept is easy to understand and clearly explains the process 
and stages of design thinking. Most studies use this research 
model in the literature that researchers collect. The research 
includes; [6], [8], [9], [10], [15], [16], [17], [19], [20], [22], 
[23], [24], [25], [26], [27], [28], [29], [30], [31], [32], [34], 
[35], [36], [37], [38], [40], [41], [42], [43], [44], [45], [47], 
[48], and [49]. The design thinking model has been widely 
used in research in general. 

Then there is the Design Thinking model known as the 3 Is 
model, which has the stages of Inspiration, Ideation, and 
Implementation. This model was developed by IDEO in 2001 
in the context of social innovation. The 3-Is model has a 
minimalist concept that helps the ideation process, making it 
easy to absorb and implement ideas. However, the drawback 
is that most of the process of the stages is ideation, so it needs 
to be improved in terms of implementation. In the literature 
collected, some literature uses this model, including [18], This 
research is less specific regarding the model used, but based 
on the objectives and processes carried out, this research is 
more inclined to design thinking with the 3-Is model. Then, 
in literature [21] in its research, the aim is clearly to generate 
ideas, so it uses the 3 Is design thinking model. Lastly, 
literature [46], wants to assess the perception of the user 
experience, so it is more focused on the inspiration and 
ideation stages. 

Along with the times, the design thinking model also 
develops by following the needs. IDEO developed the Design 
Thinking model as a tool for NGOs and social enterprises 
working with poor communities in developing countries, 
while this model is known as Human Centered Design (HCD). 
Related to the process, three spaces need to be passed, namely 
hearing, creating, and delivering. This model is suitable for 
directly seeing user needs, but the too-general stages are free 
to interpret. Unfortunately, we have not found literature that 
applies the HCD model in design thinking research. 

Then there is The Double Diamond design process model, 
developed at the Design Council in 2005. This model has four 
stages: Discover, Define, Develop, and Deliver. What 
distinguishes this model from the others with the divergent 
and convergent stages make this model very complex. The 
researcher found this model in the literature; in his research, 
the method refers to the double diamond with convergent and 
divergent iterations, although the definition of variables does 
not follow the double diamond model. 

In the world of creative design, many models can be used; 
in this case, Kees Dorst 2009 put forward an idea in the 
abductive challenge, which stages include formulating, 
representing, moving, evaluating, and managing. This model 
is rarely used because there are several processes, such as 
design thinking models, levels of design thinking, and layers 
of design thinking. Moreover, we also have yet to find 
literature using related models. 

The design thinking concept used in some studies still 
refers to the first design thinking model, which goes through 
five stages: empathize, define, ideate, prototype, and test. 
However, based on various literature, we know that the 
concept of design thinking continues to evolve. Design 

thinking continues to innovate to adapt to the needs of various 
fields, from business, social, management, and creative fields. 

B. RQ2. What kind of methods are employed at every stage 

in design thinking? 

Many methods can be used at each stage in the design 
thinking approach so that it can be adjusted to the research 
needs. Several methods are used in the design thinking 
approach in the literature collected. The following are the 
results of the analysis of each literature in the design thinking 
approach. 

TABLE IV 
ANALYSIS OF DESIGN THINKING APPROACH STEPS 

Stages Method Reference 

Empathize Observation [6], [34], [20], [35], [22], 
[24], [36], [25], [40], 
[31], [39] 

Empathy Map [6], [48], [45] 
Questionnaire [8], [32], [17], [41], [34], 

[23], [26], [29] 
Interview [9], [49], [32], [15], [16], 

[17], [18], [41], [19], 
[33], [21], [22], [23], 
[24], [36], [25], [26], 
[27], [28], [29], [37], 
[30], [38], [31], [39], 
[44], [43], [46], [42] 

Ice Breaking [49] 
Affinity Map 
Diagram 

[15] 

Focus Group 
Discussion 

[18], [21], [30], [51], 
[47] 

Crowd Data [20] 
Persona Creation [44] 
User Action [44] 

Define User Persona [6], [8], [9], [15], [17], 
[41], [33], [34], [20], 
[36], [28], [48], [51], 
[44] 

User Journey Map [8], [9], [15], [16], [41], 
[33], [20], [28], [43] 

User Scenario [8], [9] 
User Needs [49], [47] 
Brainstorming [49] 
Problem Analysis [32], [19], [23], [26], 

[27], [29], [38], [31], 
[39], [51] 

System Analysis [16], [17], [35], [22], 
[23], [27], [40] 

Point of View [15], [27], [46] 
User Mapping [18], [24] 
Pain Point [20], [28] 
Affinity Diagram [36], [25] 
Information 
Architecture 

[25] 

How Might We [37], [30], [48], [46] 
Empathy Map [41], [31], [43], [42] 
Service Blueprint [45] 

Ideate Brainstorming [6], [8], [20], [21], [23], 
[24], [36], [26], [27], 
[28], [29], [37], [30], 
[31], [39], [51], [46], 
[47] 

User Flow [9], [34], [35], [48], [45] 
Sketch Mockup [49], [25],  
Sitemap [32] 
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Stages Method Reference 

Wireframe [32], [16], [17], [25][34], 
[35], [22] 

Idea Priority [15] 
High Fidelity 
Prototype 

[16]  

Low Fidelity 
Prototype 

[40] 

User Workshop [18] 
Ideation Report [19] 
Focus Group 
Discussion 

[29] 

User Story [38], [44] 
Mind Mapping [48] 
Storyboard [43], [42] 

Prototype User Interface [6], [32], 16], [41], [20], 
[21], [22], [23], [24], 
[25], [40], [31], [39], 
[51], [43], [45], [46] 

Low Fidelity 
Prototype 

[8], [27], [29], [37], [30], 
[38] 

High Fidelity 
Prototype 

[8], [32], [34], [35], [27], 
[28], [29], [37], [30], 
[38] 

Wireframe [37], [45] 
Mockup [34], [24], [36], [48], 

[43], [42] 
Website 
Application 

[19] 

Sketch Prototype [26] 
Prototype [44], [47] 

Test User Scenario [6], [41], [40], [29] 
Evaluator [8], [26] 
Task Scenario [8] 
User Experience 
Questionnaire 

[8] 

Usability Testing [9], [49], [32], [15], [16], 
[17], [34], [20], [21], 
[23], [36], [25], [28], 
[37], [31], [51], [43] 

Software Quality 
Evaluation 

[19] 

System Usability 
Scale 

[35], [38], [51], [44] 

Component 
Testing 

[22] 

Integration Testing [22] 
Feedback Capture 
Matrix 

[27], [30], [39], [46], 
[47] 

Single Ease 
Question 

[48] 

Maze Scoring [44] 
PSSUQ Analysis [43], [42] 

Researchers have analyzed various methods used in design 
thinking from several works of literature obtained. Several 
methods are often used in the design thinking approach, 
including at the empathize stage to collect research data. Most 
researchers use the interview method. Of the 39 pieces of 
literature, 26 of them use the interview method in data 
collection, including [9], [49], [32], [15], [16], [17], [18], [41], 
[19], [33], [21], [22], [23], [24], [36], [25], [26], [27], [28], 
[29], [37], [30], [38], [31], [39], [44], [43], [46], and [42]. 
Then the define stage, from some of the literature studied, 
many synthesized data have been collected and analyzed into 
user personas to understand the user and his needs better. 14 

literature applies this method, including [6], [8], [9], [16], [18], 
[20], [22], [23], [24], [30], [34], [42], [43], and [44]. In the 
ideate stage, researchers try to find ideas and solutions to the 
problems that have been found. At this stage, many use the 
brainstorming method in the process. At this stage, 18 pieces 
of literature use the brainstorming method, including [6], [8], 
[20], [21], [23], [24], [36], [26], [27], [28], [29], [37], [30], 
[31], [39], [51], [46], and [47]. After the ideate stage is 
completed, then enter the prototype stage. The researcher will 
now begin putting the concepts she has acquired into practice. 
In its application, the method that is often used in the creation 
of user interfaces, 17 pieces of literature applies this method 
at the prototype stage, including [6], [32], 16], [41], [20], [21], 
[22], [23], [24], [25], [40], [31], [39], [51], [43], [45], and [46]. 
Furthermore, the last stage is testing, and researchers evaluate 
the design's effectiveness by testing the outcomes of the 
design they have created. At the 17 stages, the literature uses 
usability testing methods for testing, including [9], [49], [32], 
[15], [16], [17], [34], [20], [21], [23], [36], [25], [28], [37], 
[31], [51], and [43]. 

C. Discussion 

Based on the analysis and discussion of the literature 
collected, many methods are used in the design thinking 
approach. In addition to the most widely used methods, as 
discussed earlier, many methods can adjust the problem and 
research object. As in the literature [49], they use the ice-
breaking method at the empathize stage because their 
respondent is a cancer patient aged 55 years undergoing 
routine treatment. Because of this, they use an approach of ice 
breaking to find information and support treatment for their 
recovery. As with literature [44], researchers use the user 
creation method at the empathize stage. This method is 
intended to represent the target by conducting surveys and 
interviews. This method is intended to classify users into 
several persona categories. 

Meanwhile, at the stage of defining literature [37], [30],  
[48], and [46] using the How Might We (HMW) method. This 
method turns a problem into a question to see it differently. 
Literature [37], [30], [48], and [46] use this method because 
they are target-oriented by identifying specific problems in 
order to get a solution that suits the needs of the user. 
Furthermore, in literature [15] and [27], researchers used the 
point of view method at the define stage. Just like HMW, the 
point of view is to examine the issue from several angles to 
provide a clear image of the intended user. In literature, [15], 
[27], and [46], point of view is used to assess further the 
analysis results obtained from user personas or journey maps 
to get more specific results. 

Then, at the ideate stage, in literature [15], researchers use 
the idea priority method. This method is intended to determine 
the priority of each feature that will be finalized and 
implemented into prototype form. This method is done by 
collecting ideas that become solutions to the problems that 
have been found. This research divides the idea collection 
process into four parts: Do it now, Do it next, Do it Last, and 
Later. In addition to the idea priority method, the user story 
method is also used in the ideate stage, and this method is 
conducted by collecting user needs based on stories. 
Literature [38] and [44] apply this method to their research by 
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collecting interview results and compiling them into a story to 
make it easy to understand user needs. 

Creating a user interface is the main goal of most of the 
literature collected, but not all create a user interface at the 
prototype stage. Low-fidelity prototypes (Lo-fi) and High-
fidelity prototypes (Hi-fi) are alternative methods at the 
prototype stage. Lo-Fi and Hi-fi are stages in making a user 
interface, so this method is still one concept of making a user 
interface. As for the literature that uses this method [8], [32], 
[34], [35], [27], [28], [29], [37], [30], and [38]. In addition to 
using Hi-fi and Lo-fi, some studies also complement it with 
mockups. In some studies, mockups are intended as a tool at 
the prototype stage, which provides a direct example in the 
form of an application to the media to be used, making it 
easier for users to assess and test the design results. The 
literature that applies this method is [34], [24], [36], [48], [43], 
and [42]. 

Testing is the final phase of design thinking, and in this 
case, the usability testing approach is a widely used technique, 
but it does not rule out the possibility that other methods can 

also be used to conduct testing. In literature [8] and [26], 
researchers conducted testing using the evaluator method, 
where an expert carries out testing to assess the results that 
have been made. This method is objective but highly credible 
because an expert directly assesses it. In addition, literature 
[27], [30], [39], [46], and [47] apply the capture feedback 
matrix method at the testing stage. Just like the evaluation 
method, this method also uses the assessment of participants. 
Participants who are directly involved are end users who are 
intended to conduct assessments and provide feedback in the 
form of recommendations for improvements to the system. 
This method is highly accurate because it assesses directly 
based on user assessment. 

However, what needs to be underlined is that the methods 
used in each design thinking stage have many variations. All 
methods were used to adjust to the case study raised in the 
research. So, it does not rule out the possibility of variations 
in methods used in each research. Related to the method in 
design thinking, we tried to map it as a diagram based on the 
extraction results, attached in Fig. 5.  

 
Fig. 5  Methods Used in Design Thinking 
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Based on Fig. 5, several methods are used in most research, 
including the interview method used in almost every study. At 
the define stage, creating user personas is the primary choice 
for some researchers; besides that, brainstorming at the ideate 
stage also dominates in some literature, and at the testing 
stage, usability testing is still widely used. Then, the 
researcher also presents data related to the percentage of 
methods at each stage in design thinking, which is attached in 
Fig. 6. 

 

 
Fig. 6  Percentage of Methods at Design Thinking Stages 

 
At each stage in design thinking, there are many variants of 

methods that can be used according to needs. In this case, 
researchers tried to map the percentage of methods at each 
stage of design thinking, and the following results were 
obtained. The empathize stage has a percentage method of 
16.7%, then the define stage has a percentage of 25%, and this 
stage ranks first in method variation. Then, the ideate stage 
has a percentage of method variation of 23.3%, followed by 
the prototype stage with a magnitude of 13.3. This stage has 
the smallest percentage related to method variation. Moreover, 
finally, the testing stage has a percentage of 21.7%. 

IV. CONCLUSIONS 

The Design Thinking paradigm continues to develop in its 
journey; many new design paradigms are developing, 
including the 3I model developed by IDEO Design Agency, 
the Human Centered Design (HCD) Model developed by the 
IDEO Design Agency, the Double Diamond model by the 
British Design Council, and several other design models. 
There are wide variations in the methods normally employed 
in each design thinking stage. We found ten different methods 
in the empathize stage, 15 in the define stage, 14 in the ideate 
stage, 8 in the prototype stage, and 13 in the test stage. The 
most widely practiced method during those five stages is an 
interview, user persona, brainstorming, user interface, and 
usability testing. However, there is no consensus on what kind 
of stage(s) and which particular method(s) should be 
employed when following the design thinking approach for 
user interface design. 
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