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Abstract: Computational Thinking (CT) is a term of great 

interest which elicits a good response from researchers. Most 

researchers have become aware and pay much attention to CT 

because most industries have begun to focus on computational 

thinking skills, in addition to future work skills. One of the critical 

skills required among graduates is CT. Additionally, smartphones 

and mobile devices have become ubiquitous and more people now 

access the web via mobile devices than from personal computers. 

As the number of devices expands dramatically, users are 

becoming accustomed to having both web and computing access 

via small, mobile devices and phones. Development, as well as 

mobile device use, has become increasingly popular amongst 

students. In mobile application development, one of the models 

that can be used is the Mobile Application Development Life Cycle 

(MADLC). Therefore, in this paper we integrate the elements of 

CT into the MADLC model hoping to provide broad benefits not 

only in its development but in the use of CT skills. For the 

appropriate CT element determination that integrates into the 

MADLC model, we conducted interviews, observations and 

document analysis. All of the experts we interviewed regarding 

computational thinking stated that elements of computational 

thinking are able to be integrated into mobile application module 

development. From the interviews of all experts, we identified the 

appropriate CT elements that could be integrated into the MADLC 

model, namely abstraction, algorithm, decomposition, pattern 

recognition and evaluation. 

Index Terms: Computational Thinking, MADLC Model, 

Mobile Application Development.  

I. INTRODUCTION 

The educated young generation of today is potentially an 

important source for the improvement of the country's 

economy. According to [1], the strength of a country lies in 

the level of knowledge and skills of its population. [2], [3] 

said that in order to achieve a scientific, progressive and 

innovative society, it requires citizens with critical thinking 

and problem-solving skills, especially from highly educated 

people. Besides that, in the digital age of the 21st century, 

students require technological literacy skills, including being 

creative, have critical thinking skills, and excellent 

interpersonal and social relationship abilities [4]. Hence, 

various efforts have been undertaken to enhance the skills 

available in a student to transform the society into a skilled 
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and tech-savvy society. One of the efforts is to integrate 

Computational Thinking (CT) into the curriculum [5], [6]. 

CT is an effort to cultivate and improve problem-solving 

skills towards producing critical and creative minded 

students. Students with this skill can solve problems and 

contribute ideas in the development of new world 

technologies [7]. In addition, CT provides an opportunity for 

individuals to enhance their knowledge, skills, standards of 

living and become successful people in society. Furthermore,  

the successful implementation of CT and the transformation 

of education requires strategies, approaches and new 

methods of teaching and learning that enables students to 

acquire and fully utilize CT skills[8].In addition, we 

integrated the mobile application development model 

(MADLC) where students can design applications by 

integrating computational thinking. This could be said to be a 

design-based approach for learning CT skills among 

students. Mobile Application Development is an exciting 

subject among students. Besides that, demand for mobile 

applications in all industry sectors is growing and it also 

directly helps increase the country's GDP [9]. Other than that, 

most of the plans were introduced in countries either as 

Internet of Things (IoT), 21st century skills or the Industrial 

Revolutions. All of these strategies focus and emphasise 

digital technology, hence the reason why we used the mobile 

application development model in this paper. 

A. Research Objectives 

The focus of this paper is to identify the elements of 

computational thinking skills that can be incorporated into 

the mobile application development model (MADLC). 

II. LITERATURE REVIEW 

A. Computational Thinking 

The Computational Thinking (CT) concept that was 

introduced by Seymour  (1980) was to develop a cognitive 

ability in problem solving through programming language 

[10], [11]. In 2006, Wing expanded the concept of CT and 

stated that it was a fundamental skill and almost suitable for 

everyone[12]. In the beginning, [12] involved CT in the basic 

concepts of computer science in problem solving, system 

design and understanding of human behaviours. Besides, 

Wing mentioned that CT is not a computer or machine to 

create a solution, but we can think of it as the processes inside 

the devices provide solutions. 

This process was generated by 

a computer scientist, who 

Incorporating the Elements of Computational 

Thinking into the Mobile Application 

Development Life Cycle (MADLC) Model 
 

Letchumanan Shanmugam, Siti Fatimah Yassin, Fariza Khalid 



 

Incorporating the Elements of Computational Thinking into the Mobile Application Development Life Cycle 

(MADLC) Model 

816 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  Retrieval Number: E7252068519/19©BEIESP 
 

stated that almost everyone can think like a computer 

scientist and apply CT concepts in any situation to easily 

solve a problem[12]. Most researchers agreed and accepted 

her idea and integrated this concept into their respective 

studies. Computational thinking is a problem-solving method 

which can see a solution in various ways [13], [14].The 

importance of computational thinking is realized by various 

parties once it has had a positive impact on the academic as 

well as the personal life of a human being [15]. CT helps 

people to be more systematic and intelligent when analysing 

information [16]. CT is the concept and methodology of basic 

computer science that can not only be integrated into 

computer subjects but can also be integrated into other 

subjects to solve a problem [12], [17]. CT is the process of 

analysing problems, like a computer process to facilitate a 

solution [12], [18]. This is also supported by [19], [20] who 

said that CT is a term that covers a set of concepts and 

thought processes that help to solve problems in various 

fields. [21] stated that the strategy of cognitive thinking is 

one of the features in Computational Thinking, because a 

computer scientist thinks to create solutions. [22] also 

outlined that CT is a set of skills to make people know how to 

think rather than how to develop a programme. This is 

because most people’s perception is to have at least some 

basic knowledge about programming language if they want 

to learn CT. This is an incorrect perception. Actually, CT is 

integrated into programming or applications to facilitate 

understanding of the CT concept.  According to [23] most 

past studies use a different programming language to 

introduce and facilitate understanding of the CT concept. 

This is supported by [24] who said that beginners can easily 

learn and understand the CT concepts when integrating the 

CT elements into project-based learning. Besides, [3] states 

that computational thinking is critical thinking that illustrates 

how to solve problems, make decisions and also know its 

application in careers. CT can encourage students to do 

something better in a subject through critical thinking. In 

addition, [25] said students are able to think critically 

according to their ability, including identifying the 

constraints in those ideas through CT. In today's world, the 

computer provides a lot of benefits and makes life easier for 

humans[12] said that the CT concept encourages a human 

being to think like a computer scientist. Additionally, CT has 

a close relationship between computers and humans in 

problem solving[26]. Any solution using a computational 

thinking approach will go through the elements of how a 

computer processes decomposition, abstraction, pattern 

recognition, generalization, evaluation, iteration, automation, 

communication, computation, coordination, design, 

evaluation, recollection, problem-solving, innovation and 

algorithm. Based on [27] CT is a mind-based activity that 

allows humans to systematically solve problems and 

understand the situation in detail through abstraction, 

decomposition, algorithmic design, generalisation, and 

evaluation in the production of automation.[28] integrates 

five elements of CT, problem solving, building algorithms, 

debugging, simulation and socializing to build CT skills such 

as critical thinking and problem-solving skills through game 

development. Computational thinking and problem-solving 

strategies enable humans to generate problem solving 

methods such as computers that generate solutions to a 

problem. Besides, CT can be integrated into decomposition, 

logical use, algorithms and also to apply innovation for a 

problem to be resolved through the separation method 

including the solution. It is also a combination of logic, 

arithmetic, efficiency, and the creation of quality of 

innovative thinking [29]. Computational thinking involves 

skills that often include decomposition of a problem, pattern 

recognition, abstraction, and formulating algorithms to solve 

it. This method can also be implemented in the same situation 

in different places [30].People with CT skills can help 

improve the country's economy and reduce unemployment 

rates through the existence of skilled individuals. CT skills 

emphasize skills and capabilities for students, not on the 

content of STEM subjects [31]. CT skills emphasize problem 

solving skills to provide students with more creativity and 

critical thinking as well as enhance the students' existing 

capabilities and abilities. [32] has identified CT skills to the 

local context in order to meet the aspirations of developing 

first class human capital in preparation for the challenges of 

the 21st century. [33] state that 21st century skills can be 

developed through the elements of CT. 21st century skills 

emphasize the creation of capable students in applying 

technology through digital literacy, creative and critical 

students in thought who possess excellent interpersonal and 

social skills [4]. In the unpredictable global economic 

environment, it is better to prepare for the development of 

human capital that has competence in skills, especially the 

skills required by employers. 21ST century skills aim to 

enhance productivity that can only be realized with 

technology-literate workforce groups and critical thinking 

skills to compete with the global economy of the country 

[34]. Education is a strong foundation which is the core of the 

labour force in producing a healthy, skilled and smart 

workforce to allow the country to compete successfully in 

world markets. The strategy will be implemented to make the 

school a platform to nurture creative thinking and learning 

skills that are essential to future manpower needs 

[35].According to [36], education should not only address the 

repetition of what has been done by past or present 

generations, it is necessary to grow individuals through 

innovative skills. Education allows the individual to adapt to 

uncertain global changes and situations. Therefore, the 

institution should provide a skilled human resource in line 

with the needs of the 21st century through CT skills. As 

defined by [37] 21st century literacy is a set of capabilities 

and skills that overlap between digital, visual and aural 

literacy. This includes the ability to recognize and use power 

to understand the power of image and voice, manipulate and 

transform digital media, disseminate information widely and 

more easily adapt it to new forms. Hence, the capabilities and 

skills of using technology and achieving information and 

interpreting them in understandable and global forms are 

indispensable in the 21st century. Therefore, the 

implementation of CT skills, especially in the curriculum of 

higher education, will speed up to the process of achieving 

the goals of the 21st century.  

B. Mobile Application Development 

When Mobile technology 

has today become a visible 

part of students’ lifestyles 
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[38]. The development and advancement of mobile 

technology in education has grown rapidly. The development 

of mobile technology in the world has had a huge impact on 

the life of a student. This technology is made up of 

technological tools that are small and can be carried 

anywhere [39]. The use of smartphones is growing in the 

community. In Malaysia, 87.9% of the population use 

smartphones for accessing the Internet and social media such 

as Facebook, WeChat, WhatsApp, Twitter, and so on [40].  

Additionally, the most popular operating systems used in 

Malaysia are Android and iOS. Android OS was developed 

by Andy Rubin, Rich Miner, Nick Sears and Chris White in 

2003 in California. In 2005, Google took over from them to 

expand Android usage [41]. iOS was developed by Apple in 

2007 and it only supports Apple branded devices. Both 

operating systems are unique in accordance with the 

applications installed by the user. In addition, the operating 

system is very important for a smartphone to perfectly 

function. Mobile applications consist of three types, namely 

native applications, mobile-web applications and hybrid 

applications, as shown in Table 1 below: 

Table 1:Feature of native, mobile-web and hybrid 

applications 

Features Hybrid 

Application 

Native 

Application 

Web Apps 

Development 

Language 

HTML 5, 

Java Script 

and SDK 

Tool 

Native only HTML 5 

Performance Good Very Fast Dependent 

on Web 

Browser 

Code 

Portability 

High None High 

User Interface Moderate High Moderate 

C. Mobile Application Development Model 

In the development of mobile applications there are 

various models, and one of the models is the MADLC model. 

This model is very suitable for use because it is more 

accurate, systematic and has easily understandable phases for 

application development[42], [43]. In this model there are 

seven phases, each of which are described in Table 2. 

 

Table 2:Process of MADLC according stages  

Source: [42], [43] 

Phases Process 

Identification Identification means generating new 

ideas to find a solution through a 

mobile application. The ideas need to 

be analysed in detail and identify the 

scope of application before the next 

phase. 

Design Developers should decide whether a 

trial version or premium version of 

the software is to be used to develop 

the mobile application. Then, create 

the storyboard for the user interface 

design based on the software decided. 

In the storyboard, the flow of the 

application can easily be described. 

Development In this stage, the interface design will 

be integrated with the programming 

language. The development process is 

divided into two parts: programming 

for functional and user interface 

requirements. Functional 

programming means the scope and 

purpose of the application and 

programming for the user interface 

requirement means the process of 

application with multimedia 

requirements such as buttons, 

hyperlinks and images. 

Prototyping In this stage, the application will be 

tested by experts to check whether it 

has met the requirements or not before 

being forwarded to users. If they are 

not met, the developers should do 

more tests on their application until 

the requirements are met and there are 

zero errors in the programming. 

Testing Testing is one of the most important 

stages in this model because the most 

rigorous tests use targeted users. Their 

testing is through real devices. 

Deployment Deployment is the final phase of the 

development process. After the 

testing is completed and the final 

feedback is obtained, the application 

is ready for deployment. The 

application is uploaded to the 

appropriate application store for user 

consumption. 

Maintenance Maintenance is the last stage of this 

model and is also a continuous 

process to make improvements 

according to user output. 

III. METHODOLOGY 

We conducted semi-structured interviews, observations and 

document analysis to identify the elements of CT that are 

suitable for incorporating into the MADLC model. For this, 

we interviewed experts who have extensive experience in 

computational thinking and also those who are well versed in 

mobile application development. Experts involved in this 

process are lecturers, trainers, corporate members and mobile 

application developers. For mobile application developers, 

we used semi-structured interview protocol questions which 

were different, but the scope of the questions was similar to 

those used for lecturers, trainers and corporate members. This 

is because mobile application developers are more 

experienced in companies compared to lecturers, trainers, 

and corporate members who have experience in the education 

field. According to [44] a variety of questionnaires can be 

used for different fields of experts’ experiences for answering 

the specific scope of research questions. This causes the 

investigators to use different protocol questions.  
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The interview protocol questions are divided into two parts, 

namely demographic information and questions that can 

answer research questions. In addition, we also conducted 

observation and document analysis to strengthen data 

outcomes from interviews. 

IV. FINDINGS OF INCORPORATED ELEMENTS OF 

CT INTO THE MADLC MODEL 

A. Demographic Information 

For demographic information, all respondents are selected 

based on the criteria of experts who carry out teaching in 

computational thinking skills or who have extensive 

experience in the development of mobile applications, or 

both. In addition, the respondents also have academic 

qualifications at the undergraduate/postgraduate level and 

have experience in the field of education or industry for a 

minimum of five years. Expert selection is aimed at obtaining 

useful information to identify elements of computational 

thinking. Table 3 shows the demographic information of the 

respondents involved in this study. 

Table 3:Demographic information  

Respondent’s 

Code 

Institute/ 

Working 

Place 

Level of 

Education 

Teaching/

Working 

experience 

R1FM PU1 PHD 8 years 

R2FM PU1 PHD 20 years 

R3FM PU2 PHD 15 years 

R4FM PU3 MASTER 10 years 

R5FM PU4 MASTER 13 years 

R6FM PU5 PHD 11 years 

R7FM PU6 DEGREE 11 years 

R8FM PU7 DEGREE 8 years 

 

After the interview was recorded, we converted it into a 

transcript. The data was categorized into a theme based on 

semi-structured questions and then analysed to produce 

themes to answer the questions of study (1) and (2). 

Research Question 1 (RQ1): 

A description of research question 1 is as follows: 

a. What are the elements of computational thinking skills 

that can be integrated into the  mobile application 

development phases (MADLC model)? 

All eight experts in the field of computational thinking said 

that elements of computational thinking can be integrated 

into the development of mobile application module. From the 

discussions with experts in the field of mobile application 

(R7FM and R8FM), we have identified that they are 

indirectly integrated into the CT elements of mobile 

application development. From the interviews of all experts, 

we identified the appropriate CT elements that could be 

integrated into the MADLC model. Elements that have been 

identified are categorized into the following themes and 

results:  

i. Abstraction  

R1FM LINE 60: “….is a key element and can be integrated 

into the module. Hmmmmm, why abstraction is a 

fundamental element in CT because it focuses on the 

important and ignores unrelated things. So, students can 

clarify which is important for the development process….” 

R2FM LINE 57: “…plays an important role. For example, 

between user and developer. Most of these users are just good 

at using the system but they are not bothered to do the coding 

that is operating inside of the system. However, developers 

focus on both. From here, we know both of them applied 

abstraction but in different angles….” 

R3FM LINE 70: “…can be said as described in a theses or 

articles. More focused on the main thing. But, abstraction 

cannot simply be integrated into mobile application 

development, you should select one model development in 

mobile application. For example, SDLC model, waterfall 

model, MADLC model and so on ... Based on the model 

selected, you should have integrated abstraction into suitable 

phase….” 

R7FM LINE 66: “… to understand the requirements of the 

user – the research and analysis stage...” 

R8FM LINE 56: “…features are important in mobile 

application, purposes and objectives….” 

ii. Algorithm 

R1FM LINE 63: “…can also be integrated in your module. 

Make sure this algorithm is described primarily pseudocode 

and symbols of flowchart. This is because students are still 

confused how to use pseudocode and flowchart even in the 

final semester. I hope this module will help students and 

make sure you explain clearly about the activity that 

represents algorithm….” 

R5FM LINE 64: “… which helps and shows step-by-step of a 

solution. In your module if you integrate algorithm it really is 

helpful for students to learn pseudocode and flowchart….” 

R6FM LINE 65: “…  algorithm is a set of rules for solving a 

problem. This rule is orderly, clear and effective in solving 

the problem….” 

R7FM LINE 75: “… always a conceptual design of the 

application we are about to make. Without this concept the 

developer can get lost in their mental understanding and their 

mental picture of the application. It is always best to sketch it 

on a paper and then build upon it. ….” 

R8FM LINE 66: “…should draw the flowcharts and 

algorithm for mobile application….” 

iii. Decomposition 

R2FM LINE 61: “…elements can also be input in the 

module. Because students can break them into small parts of 

design. From there, students can create codes for each design 

needed codes….” 

R3FM LINE 75: “…can be divided into code and design. 

Modules you want to develop are more to develop process, so 

you should focus on decomposition….” 

R7FM LINE 112: “…the code for navigation bar can be used 

again and again because many applications require a 

navigation bar ….” 

R8FM LINE 61: “…completing from bottom to top….” 

iv. Pattern Recognition 

R3FM LINE 78: “…If you apply visual programming 

language platform, you should integrate pattern recognition 

technique. Pattern recognition can easily match the code 

based on colour….” 

R5FM LINE 64: “…is more complex when writing codes are 

used to generate design. But, 

in your module, students will 

use visual programming 

language so you can use 
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pattern recognition elements. In addition, pattern recognition 

is also one of the fundamental elements in CT….” 

R7FM LINE 104: “…missing out on a step means sabotaging 

the whole development process.….” 

R8FM LINE 79: “…same steps to design the mobile 

applications….” 

V. EVALUATION 

R4FM LINE 65: “…assesses the product developed by the 

student. Process can be divided into questionnaires or 

interviews. From this process, students can find out where to 

make improvements in the product. Do not forget to include 

basic components as in the syllabus as well….” 

R5FM LINE 72: “…I think, it is already mentioned the 

important component you should apply in your module. 

Actually, you should apply the basic components stated by 

Wing in your module. It is important how you are going to 

integrate it in your module….” 

R7FM LINE 91: “…we never really hand out the first 

prototype to our clients. Usually, it’s the third or fourth 

version. This iterative nature of development helps us to 

deliver robust applications.….” 

R8FM LINE 72: “…present to project’s head and clients….” 

In summary, the analysis of the interviews of eight experts 

said that the MADLC model can be integrated with the 

elements of CT, namely abstraction, algorithm, 

decomposition, pattern recognition and evaluation. Table 5 

summarizes the results of the interviews of eight experts in 

the needs analysis phase for RQ1. 

 

Table 5:Summary of expert results for the integration 

elements of CT into M-CT module 

Them

e 

R1

F

M 

R2

F

M 

R3

F

M 

R4

F

M 

R5

F

M 

R6

F

M 

R7

F

M 

R8

F

M 

Fre

que

ncy 

Abstra

ction 

/ / / / /  / / 7 

Algori

thm 

/   / / / / / 6 

Deco

mposit

ion 

 / / / /  / / 6 

Patter

n 

Recog

nition 

  / / /  / / 5 

Evalu

ation 

   / /  / / 4 

 

In addition, in order to strengthen interview data, we 

conducted document analysis on the syllabus of 

computational thinking that was used by one of the higher 

education institutions. In the syllabus there are four topics, 

namely abstraction, algorithm, decomposition, pattern 

recognition that should be studied by students to improve 

problem solving skills and to understand the basic CT 

concept in depth. The summaries of the syllabus are shown in 

Table 6. 

 

 

Table 6: Summary of syllabus computational thinking 

Topics Learning Outcomes 

1.0 Introduction to 

Computational Thinking 

2.0 Definition 

Computational Thinking 

3.0 Concepts of 

Computational Thinking 

4.0 Element of 

Computational Thinking 

5.0 Algorithms 

6.0 Define 

7.0 Pseudocode 

8.0 Flow Chart 

9.0 Decomposition 

10.0 Decomposing a Problem 

11.0 Pattern Recognition 

12.0 Matching same pattern 

 

Computational thinking 

requires skills for 

defining a problem and 

formulating a proper 

question to answer. When 

one is faced with a 

real-world problem the 

first step towards an 

efficient solution is to 

define a problem for 

automation. It might 

sound as though it is an 

easily learned ability, but 

it requires a deeper 

understanding of 

abstraction, algorithm, 

decomposition and 

pattern recognition and 

the more effective 

solving of problems.  

 

It is also similar to that said by expert R4FM about element 

of CT as follows: 

R4FM LINE 60: “…according to the syllabus, there are 4 

components that students learn: abstraction, decomposition, 

algorithm and pattern recognition. You should apply all this 

in your module….” 

In conclusion, we answered the questions of the study 

according to the results of the interviews and the document 

analysis, whereby the elements of computational thinking 

skills that can be integrated into the MADLC model are 

abstraction, algorithm, decomposition, pattern recognition 

and evaluation as shown in Fig. 1 below. 

 

 
Fig. 1: Integration of MADLC model and elements of 

computational thinking 

Research Question 2 (RQ2): 

b. How can the elements of CT be integrated into the 

mobile application development phases (MADLC model)? 

Experts said as follows: 

R1FM Line 79: “…explains about the important things so it 

can only be applied to the first phase and algorithm normally 

we apply in designing phases. 

This is because the algorithm 

is more related to the 

development process. If you 
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design wrongly the algorithm will affect the development 

process. It is better you integrate it into design phase….” 

R2FM Line 66: “…abstraction can be integrated into the first 

phase and decomposition into the design phase….” 

R3FM Line 83: “…abstraction can be integrated in the first 

phase. Usually in the first phase we describe the importance 

of the product or objective. Abstraction is more appropriate 

in the first phase. For decomposition and pattern recognition 

can be integrated into the design phase….” 

R4FM Line 77: “…first phase in MADLC model is the 

integrated abstraction and evaluation for testing and 

prototyping phases. The rest all integrate into design 

phase….” 

R5FM Line 75: “…algorithm into identification phase and 

pattern recognition into design phase….” 

R6FM Line 71: “…algorithms integrated into identification 

phases….” 

To reinforce the interview data above, we conducted the 

observations at two companies (C1 and C2) where 

developers develop mobile applications. Based on 

observations, we found that mobile application developers 

integrate CT elements indirectly while developing mobile 

applications such as abstraction, decomposition, algorithm, 

pattern recognition and evaluation. In mobile application 

development, abstraction is used to discuss important issues 

and focus on important aspects that can help in solving 

problems, decomposition is used for breaks in the design and 

code, the algorithm is used to see the development process 

run smoothly in the first phase through the flowchart and 

evaluation is used in the last phase to look at whether the 

design has met the client's requirements. All of these 

processes integrate in a model of methodology to ensure that 

the project runs accurately and systematically.Fig. 2 shows 

the abstraction, algorithm, decomposition, pattern 

recognition and evaluation incorporated into appropriate 

phases in the MADLC model as specified by experts, 

including observation from two companies done by us. 

 

 

 
Fig. 2: Incorporated elements of computational 

thinking into appropriate phases in the MADLC model 

 

 

 

 

Table 7: Incorporated elements of computational 

thinking into specific Mobile Application Development 

Life Cycle (MADLC) phases 

MADLC 

model phase 

Elements of computational thinking 

incorporated into MADLC model 

Identification Abstraction 

Focusing on key matters that are 

relevant. 

Design 

 

 

 

 

 

 

 

 

Algorithm (Pseudocode, Flow chart) 

Describes a process by using flowchart 

diagram or text-based pseudocode. 

Pseudocode describes algorithm steps 

using simple and compact sentences. 

Decomposition 

In order to break into small parts, 

horizontal hierarchy diagrams can be 

used. 

Pattern Recognition 

Pattern Recognition is a process of 

finding similarities in small parts when 

solving complex problems by using 

decomposition. 

Prototyping 

 

 

 

 

Evaluations 

In this stage, the application will be 

tested by experts to check whether it 

has met the requirements before being 

forwarded to users. 

Testing Evaluations 

Testing is one of the most important 

stages in this model. Thus, testing must 

be carried out rigorously with targeted 

users through real devices (Pilot-test) 

 

For the understanding of the reader, we have attached an 

example of a mobile application development, that is the 

'Hyperlink App' using the MADLC model that incorporates 

CT. This app was developed through App Inventor 2. 

A. Future Work 

The scope of activity in the teaching and learning process of 

CT needs to be wide. According to [45] to teach complex 

computational thinking skills through educational robotics 

activities is an effective strategy. Based on further research, 

[28] argued that if learning content was presented with a 

game, it was easy to develop students' understanding of how 

the CT concept works.[46] suggests that game design 

requires computational thinking, and many students exercise 

their skills through game design activities. [47] researched 

that students should be encouraged in learning computational 

problem solving through a railroad simulation game activity. 

Based on this study, we noted that most studies applied and 

suggested that CT skills can be enhanced through game 

development and robotic design. Furthermore, the students 

computational thinking can not only be achieved through 

game-based or robotic design but should be integrated in a 

variety of designs in the learning of CT [48]. To broaden the 

thinking of students, we suggested that a variety of mobile 

application development needs to be implemented into the 

learning of CT. This approach 

will encourage students not 

only in game or robotic 
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activities but to learn and develop new apps through CT 

skills.[49] supports this approach and suggests that learning 

is most effective when students experience and discover new 

things for themselves. Thus, our colleagues’ future plans are 

to conduct experimental research to identify how students 

can develop mobile applications through the MADLC model 

by incorporating the elements of CT. 

VI. CONCLUSION 

The transformation of the world economy from economies 

based on manufacturing to increased globalization and 

advances in technology have not only changed the 

knowledge and skills that students need to learn, but also 

revolutionize learning methods. From this revolution the 

students are constantly improving their self-esteem to 

compete in the work world. Computational thinking skills are 

also growing in their importance. In this paper, we 

incorporated the CT skills, namely Abstraction, Algorithm, 

Decomposition, Pattern Recognition and Evaluation into the 

MADLC model. This development is expected to encourage 

students to develop the CT skills needed by their future 

employers and at the same time produce mobile application 

developers.  Thus, this paper gives two different benefits in 

one category, that is to learn CT and generate mobile 

application developers. All of the experts we interviewed 

regarding computational thinking stated that elements of 

computational thinking are able to be integrated into mobile 

application module development. From the interviews of all 

experts, we identified the appropriate CT elements that could 

be integrated into the MADLC model, namely abstraction, 

algorithm, decomposition, pattern recognition and 

evaluation. 

APPENDIX 

HYPERLINK APP 

1.0 Identification Stage 

This activity is about integrating elements of 

computational thinking skills to develop leaners’ mobile app 

namely 'Hyperlink App'. 'Hyperlink App' refers to a link to a 

screen or a related page contained in a button. This App is 

simplified to facilitate opening social media such as 

FACEBOOK, INSTAGRAM, TWITTER and 

YOUTUBE from an app as shown in the diagram below: 

 

   
 

i. Abstraction (Element of computational thinking skills) 
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2.0 Design Stage 

i. Algorithm (Element of computational thinking skills) 

a) Pseudocode 

  Step 1: Start 

  Step 2: Click on ‘Hyperlink App’ (input) 

  Step 3: Appear ‘Hyperlink App’  

  Step 4: Click on name of the button ‘Social Media’  

  Step 5: Screen 2 Appears 

  Step 6:  Click on any social media icon  

  Step 7:  Social media appears in web browser 

  Step 10: End 
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b) Flow chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ii. Decomposition (Element of computational thinking 

skills) 

Decomposition in computational thinking means breaking 

the complex problem into smaller problems that can be easily 

managed and understood. In order to break into small parts, 

horizontal hierarchy diagrams can be used. In the 

development of mobile application hyperlink there are two 

screens as shown below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iii. Pattern Recognition (Element of computational thinking 

skills) 

Pattern Recognition is a process of finding similarities in 

small parts when solving complex problems by using 

decomposition. Here similar design of block code is used to 

develop mobile application completely as shown below: 

a. Screen 1 Block code 

 
b. Screen 2 Block code for FB 

 
c. Screen 2 Block code for Twitter 

 
d. Screen 2 Block code for YouTube 

 
e. Screen 2 Block code for Instagram 

 
3.0 Development Stage 

Step by step to develop ‘Hyperlink_App’ through App 

Inventor. 

4.0 Prototyping Stage 

In this stage, the application will be tested by experts to 

check whether it has met the requirements before being 

forwarded to users. Therefore, once the prototype is 

developed, it must be shown to the lecturer for the evaluation 

process. 

a. Evaluation (Element of computational thinking skills) - 

For rubric form, please refer to MIT App Inventor Project 

Rubric. 

5.0 Testing Stage 

Testing is one of the most important stage in this model. 

Thus, testing must be carried out rigorously with targeted 

users through real devices.  

a. Evaluation (Element of computational thinking skills) 

 Choose some users at random and ask questions to 

ascertain that the built-in mobile apps achieve the 

objective. If there are 

weaknesses in the mobile 

app, make the necessary 

improvements. For this 

Start 

Click on ‘Hyperlink App’ 

Process to open 

‘Hyperlink App’ 

Appear ‘Hyperlink App’ 
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process, you can conduct semi-structured interviews with 

the target users and examples of questions are given 

below: 

1. Is it user friendly? 

2. Is this application easy to understand? 

3. Does navigation within these apps take longer to 

produce the    display? 

4. Do you understand all the functions of the buttons and 

the menus    shown in this app? 

5. Do you like this application? (If Yes or No, ask why?) 

6. Is there any improvement I should do in this 

application? 

 

6.0 Deployment Stage 

The final phase of the development process is 

Deployment. After the test is completed, then the 

applications are uploaded to the app stores for user to use it. 

 

7.0 Maintenance Stage 

Maintenance, which is a continuous process is the last 

stage of this model to make improvements according to the 

user output. 
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