
G-Tech : Jurnal Teknologi Terapan 
Volume 7, No. 4, Oktober 2023, hal. 1272-1283 
E-ISSN: 2623-064x | P-ISSN: 2580-8737 
 

 
  

 This is an open access article under the CC BY license 

 
 

1272 

Mobile Computing: Trend, Challenges, Trend Topics, Success Factors and 
Implementation Fields 

Erick Fernando1, Yulius Denny Prabowo2, Jullend Gatc3 
1 Information System Study Program, Faculty of Engineering and Informatics, Universitas Multimedia 

Nusantara, Indonesia 
2,3     Computer Science Department, Binus Online Learning, Bina Nusantara University, Jakarta, Indonesia 

Informasi Artikel  ABSTRAK 

Riwayat Artikel  

Diserahkan : 17-07-2023 
Direvisi        : 08-08-2023 
Diterima     : 16-08-2023 

 Tulisan ini bertujuan untuk mengeksplorasi perkembangan mobile 
computing dalam mengetahui trend, tantangan, trending topik, faktor 
keberhasilan, dan bidang apa saja yang berlaku pada mobile 
computing. Penelitian ini menggunakan metodologi systematic 
literature review (SLR) yang terdiri dari beberapa tahapan: strategi 
pencarian, kriteria literatur, ekstraksi dan pemantauan data, dan 
sintesis data. Hasil analisis mendeskripsikan temuan penelitian 
menunjukkan dari artikel yang ditinjau dapat menyimpulkan bahwa 
Mobile Computing diimplementasikan untuk mendukung dan 
memainkan peran penting dalam kegiatan masyarakat dan organisasi 
di semua disiplin ilmu. Mobile computing memiliki peranan sangat 
penting pada kemudahan penggunaan aplikasi pada perangkat. Hasil 
penelitian juga dapat menggambarkan evolusi mobile computing 
sehingga dapat dipelajari secara lebih mendalam. 
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 This paper aims to explore the development of mobile computing in knowing 
trends, challenges, trending topics, success factors, and what fields apply to 
mobile computing. This study uses a systematic literature review (SLR) 
methodology consisting of several stages: search strategy, literature criteria, data 
extraction and monitoring, and data synthesis. The analysis results describing 
the research findings show that from the reviewed articles, it can be concluded 
that Mobile Computing is implemented to support and play an important role 
in community and organizational activities in all disciplines. Mobile 
computing has a very important role in the ease of use of device applications. 
The research results can also describe the evolution of mobile computing so that 
it can be studied in more depth. 
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INTRODUCTION 

Mobile computing is a technology that enables users to access information and services 
through mobile devices such as smartphones and tablets (Ba et al. 2013; Pejovic and Musolesi 
2015; Wang, Chen, and Wang 2015). The history of mobile computing began in the 1970s, with a 
Xerox PARC researcher named Alan Key developing the idea in the form of a portable computer 
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concept called the Dynabook (Laru, Naykki, and Jarvela 2015). Then, in the 1990s, laptops 
appeared with touch screens and handwriting recognition capabilities. Since then, the 
development of mobile computing has accelerated with the emergence of increasingly compact 
and sophisticated smartphones, tablets, and laptops. 

Mobile Computing in the present is needed. Without a mobile device, someone will feel 
incomplete. Many applications that were previously made for computers will move to mobile. This 
supports one's daily activities, for example, moving around, communicating anywhere and 
anytime, and can be done in any form(Gaghana and Sutomo, 2023; Wiratama, Santoso and 
Clairence, 2023). Mobile Computing is growing and sophisticated with the existence of Artificial 
Intelligence (AI), cloud computing, Smart Devices, Augmented Reality, Virtual Reality, and 
others. 

Implementation of the use of cloud computing in a mobile application is still rarely 
implemented. The mobile cloud includes cloud-based data, applications, and services that can be 
accessed via a network using mobile devices such as smartphones (Aliyu et al. 2018; Surbiryala 
and Rong 2019; Wang et al. 2015). The concept of Mobile Computing includes the history of its 
development, usage, and functions, as well as device and application development (Surbiryala and 
Rong 2019). Implementation of AI in mobile computing to create better image results. Smart 
device implementation can be in the form of controlling other devices with mobile. AR and VR 
implementations can see 3D objects on mobile screens so that they are more real. 

  This paper aims to explore the development of mobile computing in knowing trends, 
challenges, trending topics, success factors, and what areas apply to mobile computing. Thus, it is 
expected to contribute to readers for the development of mobile computing. 

RESEARCH METHOD 

This study uses a literature review methodology based on previous research and literature that has 
related topics or fields. According to Kitchenham et al. 2009, a systematic literature review (SLR) was 
carried out in several stages: search strategies, literature criteria, data extraction and monitoring, and data 
synthesis. SLRs need to state research objectives in the form of research questions to explore studies relevant 
to the research topic (shown in Table 1). Research questions (RQ) are very important as a reference for 
establishing and determining research objectives. 

Table 1. Research Question 

No Research Question Objectives 
RQ1 Trends in Mobile 

Computing  
Trends in Mobile Computing Discusses the latest trends in mobile 
computing 

RQ2 Challenges computing Challenges Describe the challenges that occur in the implementation 
and use of mobile computing. 

RQ3 Topic Trends  Topic Trends Describes current topics related to mobile computing 
RQ4 Implementation Success 

Factors  
Implementation Success Factors Describe the success factors in 
implementing mobile computing. 

RQ5 field Describes  field Describes fields that have used mobile computing 

The search strategy stage here determines that this research aims to understand and describe the 
field under study. This step involves finding and customizing the review with the appropriate title, abstract, 
or keywords. The search studies that are sought are related to trends, challenges, trending topics, success 
factors, and what fields apply them. The literature criteria stage, carried out in this study, contained research 
in the field of Mobile Computing in journals and articles taken in the last 10 years with various types of 
journals. Journals such as surveys, reviews, case studies, and SLRs. Journal sources taken and carefully 
come from various publishers such as, Springer, IEEE, elsevier and others. From the search results 74 articles 
have been taken and researched. Not only Mobile Computing, the articles taken and researched include 
Mobile Cloud Computing (MCC). After being researched, an overall analysis of references, trends, 
challenges, trending topics, success factors, and what fields apply them from the journals studied is carried 
out. The data extraction and monitoring stage is to obtain the appropriate information and document the 
appropriate articles. Documentation includes author, time of publication, type of article, and publisher. 
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Next, extract the literature according to the RQ. The data synthesis stage functions to conclude and 
harmonize the review results systematically according to the RQ. These results export the findings based on 
the RQ so that they can be represented as definitive answers. The last part of the trip is to report all systematic 
reviews in a format that has been adapted to the place of distribution and readers.  

RESULTS AND DISCUSSION 

This research contains research in the field of Mobile Computing in the form of journals and articles 
taken in the last 10 years. Sources of articles that were taken and carefully came from various reputable 
publishers, as shown in table 2. 

Table 2. Article Source 

No Reference  No Reference 
1 (Gikas & Grant, 2013)  38 (Orsini et al., 2021) 
2 (Y. Wang et al., 2015)  39 (Akbar & Lewis, 2017) 
3 (Musumba & Nyongesa, 2013)  40 (Y. Sun et al., 2020) 
4 (Yang et al., 2013)  41 (Akbar & Lewis, 2017) 
5 (X. Sun & Ansari, 2016)  42 (Orsini et al., 2021) 
6 (Grant et al., 2015)  43 (Mao et al., 2022) 
7 (Pejovic & Musolesi, 2015)  44 (L. Sun et al., 2020) 
8 (Kwon et al., 2019)  45 (Ali et al., 2023) 
9 (Ba et al., 2013)  46 (Manikanthan et al., 2020) 
10 (Tong et al., 2016)  47 (Sannino et al., 2019) 
11 (Mitra et al., 2015)  48 (Zhou et al., 2010) 
12 (Nazir et al., 2019)  49 (Q. Wang & Deters, 2010) 
13 (Chung et al., 2014)  50 (W. Zhang et al., 2017) 
14 (Keith et al., 2015)  51 (Tiwary et al., 2018) 
15 (Ma et al., 2018)  52 (Luo, 2007) 
16 (B. Liao et al., 2020)  53 (Gu et al., 2018) 
17 (Manikanthan, S.V Padmapriya et al., 2020)  54 (Suo et al., 2013) 
18 (T. Liao, 2019)  55 (Abdo et al., 2015) 
19 (Zeng et al., 2023)  56 (Sacramento et al., 2005) 
20 (Yoo, 2023)  57 (Ragini et al., 2014) 
21 (Liang et al., 2022)  58 (Mach & Becvar, 2017) 
22 (Humphreys, 2023)  59 (Abahussain & Albalooshi, 2019) 
23 (Yadav et al., 2015)  60 (Aliyu et al., 2018) 
24 (H.-T. Chen & Li, 2017)  61 (Tong et al., 2016) 
25 (Din & Fazal Fazla, 2021)  62 (Subramanya et al., 2017) 
26 (Chang et al., 2021)  63 (Messaoudi et al., 2018) 
27 (Radhi, 2022)  64 (X. Zhang et al., 2019) 
28 (Eroğlu & Özkoç, 2020)  65 (Zhao et al., 2023) 
29 (Yan et al., 2021)  66 (Qin et al., 2019) 
30 (Alfailakawi & Al-Anzi, 2022)  67 (M.-H. Chen et al., 2016) 
31 (Silverio-Fernández et al., 2018)  68 (de Freitas Martins et al., 2020) 
32 (Buabbas et al., 2021)  69 (Erlangga et al., 2020) 
33 (Lupton et al., 2021)  70 (Oteyo et al., 2021) 
34 (T. Zhang et al., 2019)  71 (Rathor & Kumari, 2021) 
35 (Hubert et al., 2019)  72 (Namani & Gonen, 2020) 
36 (Mohan et al., 2020)  73 (Gutierrez et al., 2019) 
37 (Pejovic & Musolesi, 2015)  74 (Moedjiono et al., 2018) 

RQ1. Research Question Trend in Mobile Computing 

The trend that occurs in mobile computing is currently widely used to change the way students learn 
and interact in tertiary institutions by using learning applications that use mobile learning. The development 
of mobile learning helps students learn the material and increases class participation. This mobile also 
changes the social order by bringing together people in a medium currently referred to as social media, such 
as Facebook, Instagram, Twitter, and LinkedIn. People use this medium to communicate, share 
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information, and find relevant connections. Furthermore, there is also the trend of using QR codes on mobile 
devices. This provides convenience and efficiency in various aspects of daily life, including buying and 
selling transactions, data migration, and data transmission. Do not forget the use of sensors on mobile which 
allows users to get information about the surrounding environment directly. This mobile computing trend 
positively impacts access to resources and experiences, increasing student engagement, facilitating 
collaboration, and providing convenience in everyday life. Universities continue to adopt this technology to 
create a more dynamic and interactive learning environment. 

Table 3. Trends in Mobile Computing  

No Trend in Mobile computing Reference Articles 
 1 Adoption of mobile learning 

technology 
(Alfailakawi & Al-Anzi, 2022; Grant Et Al., 2015; Kwon 
Et Al., 2019; Sengupta Et Al., 2013) 

 2 The development of augmented 
reality (AR) and virtual reality 
(VR) technology 

(Liang Et Al., 2022; T. Liao, 2019; Yoo, 2023; Zeng Et 
Al., 2023; Zienarski & Such-Pyrgiel, 2019) 

 3 Increased use of social media (H.-T. Chen & Li, 2017; Humphreys, 2023; Yadav Et 
Al., 2015) 

 4 QR code introduction (Chang et al., 2021; Din & Fazal Fazla, 2021; Eroğlu & 
Özkoç, 2020; B. Liao et al., 2020; Radhi, 2022; Yan et 
al., 2021) 

 5 Smart Devices with sensor (Alfailakawi & Al-Anzi, 2022; Buabbas et al., 2021; B. 
Liao et al., 2020; Silverio-Fernández et al., 2018; X. Sun 
& Ansari, 2016; T. Zhang et al., 2019) 

RQ2. Research Question Challenges in Implementing Mobile Computing 

Mobile computing is currently widely applied in all aspects of human life and organizations. Mobile 
computing still has many limitations that must be resolved. This limitation can be in the form of device 
access that is used to communicate with one another. Weak, disconnected, and lost connections still 
constrain this access. With access like this, it can impact user desires in using online services in applications. 
All of this access depends on the internet network connectivity available in an area. This internet network 
will also be influenced by network infrastructure so that it can reach better and wider later. Mobile computing 
also experiences problems with the security and privacy of user data. This problem occurs when devices or 
users who use the service must take care of one another. This obstacle occurs in the use of devices in various 
public areas that are not sterile so that users can maintain or avoid access to data exposure. Mobile 
computing access also depends on network latency and available bandwidth. In network latency, delays in 
response to interactions in online applications or services can occur for quite a long time. This can occur in 
the substance of applications developed by developers who do not optimize applications or on devices 
unsuitable for use. There is a failure to send data in the bandwidth because the transfer speed decreases and 
even the connection is lost because the application is too large to consume resources. 

The development of mobile applications that are increasingly complex in terms of functions results 
in limited resources (CPU, memory, and battery life). This limits the application's ability to run its complex 
features and functions with optimal performance. As a result, it experiences decreased performance, 
response delays, and loading. Which is slow and crashes Device development uses context-aware computing 
that is inconsistent with functionality Where the application retrieves and utilizes user context data such as 
the user's location, time, device, and other users around, as well as user activity Inappropriate use or misuse 
of data context can raise security and privacy issues. The most risky challenge is the scalability of mobile 
computing devices. Computing and network infrastructure must handle the workload of these complex 
applications. This causes the infrastructure to increase processing capacity and resource availability. 

Addressing this challenge requires upgrading network infrastructure, considering app availability 
across multiple regions, educating users about privacy and security, proper data protection, increasing 
network capacity, and developing infrastructure that can handle complex application workloads. Efforts 
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continue to be made to overcome these obstacles so that mobile computing technology can provide 
maximum benefits in education and everyday life. 

Table 4. Challenges in Implementing Mobile Computing 

No Challenge Reference Articles 
 1 Device access limitations (Gikas & Grant, 2013; Grant Et Al., 2015; Kwon Et Al., 2019; 

Mohan Et Al., 2020; Y. Wang Et Al., 2015) 
 2 Data security and privacy (Chang Et Al., 2021; Gikas & Grant, 2013; Kwon Et Al., 2019; B. 

Liao Et Al., 2020; Musumba & Nyongesa, 2013; Nazir Et Al., 
2019; Pejovic & Musolesi, 2015; Y. Wang Et Al., 2015) 

 3 Network bandwidth and 
latency limitations 

(Akbar & Lewis, 2017; Orsini et al., 2021; Y. Sun et al., 2020; Yao 
et al., 2008) 

 4 The more complex the 
application, the lower the 
application performance 

(Yang et al., 2013) 

 5 Context-Aware Computing (Mitra et al., 2015; Musumba & Nyongesa, 2013; Pejovic & 
Musolesi, 2015) 

 6 Scalability (Mitra et al., 2015; X. Sun & Ansari, 2016) 
 7 Hardware limitations (Mitra et al., 2015) 

RQ3. Research Question Topic Trends in Mobile Computing 

Challenges The implementation of mobile computing technology currently has many popular 
topics, including Artificial Intelligence (AI) in security devices, which has successfully reduced security 
vulnerabilities in companies. Machine learning techniques such as sensor-based behavioral recognition, 
smartphone vulnerability scanning, and language understanding have proven effective. Topics in 
Anonymous Discussions are increasingly common, especially in the pandemic era. Many people do this 
because they feel braver about expressing opinions without being known by others. So, the development of 
mobile devices that support anonymous use is very important for developers to pay attention to. The Internet 
of Things (IoT) allows mobile devices to connect to IoT networks and access data from IoT devices. Sensor 
technology in mobile devices is developing rapidly, and universities have developed special mobile 
applications to increase user engagement. The success of mobile computing services is highly dependent on 
user experience. 

Table 5. Topic Trend in Mobile Computing 

No Topics Trend  Reference Articles 
1 Artificial Intelligence 

(AI) 
(Ali Et Al., 2023; Manikanthan, S.V Padmapriya Et Al., 2020; 
Manikanthan Et Al., 2020; Sannino Et Al., 2019; L. Sun Et Al., 2020) 

2 Internet Of Things (B. Liao et al., 2020; Nazir et al., 2019; Orsini et al., 2021; Radhi, 2022; 
Silverio-Fernández et al., 2018; Y. Wang et al., 2015) 

3. Quality of Experience (Chung et al., 2014; Mitra et al., 2015; Musumba & Nyongesa, 2013; 
Zeng et al., 2023) 

RQ4. Research Question Factors for Successful Implementation in Mobile Computing 

The successful implementation of mobile computing depends on several important factors. First, mobile 
devices must be easy to use for users to access them easily. Second, good management is needed to optimize 
device use and prevent misuse. Third, regular evaluations help identify the strengths and weaknesses of 
mobile programs. Fourth, data processing speed affects the speed of access to the required information. Fifth, 
system scalability is the key to dealing with data and user growth. Sixth, adequate data protection is essential 
in the mobile computing environment. Lastly, good architecture and technology support the development 
of complex mobile applications. These factors are interrelated and must be considered to implement mobile 
computing successfully. 
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Table 6. Implementation Success Factors in Mobile Computing 

No Factor Reference Articles 
 1 Availability of Adequate 

Infrastructure and Technology 
(Gikas & Grant, 2013; Kwon Et Al., 2019; X. Sun & 
Ansari, 2016; Yang Et Al., 2013)  

 2 Good Management and Control (Gikas & Grant, 2013; Radhi, 2022) 
 3 Measurement and Evaluation (Gikas & Grant, 2013; Kwon Et Al., 2019; Mitra Et Al., 

2015; Yao Et Al., 2008) 
 4 The ability to process data quickly 

and efficiently. 
(Keith et al., 2015; Kwon et al., 2019; Manikanthan et al., 
2020; Y. Wang et al., 2015) 

 5 Scalability (Gu et al., 2018; Luo, 2007; Tiwary et al., 2018; Q. Wang 
& Deters, 2010; W. Zhang et al., 2017; Zhou et al., 2010) 

 6 Data security and privacy (Abdo Et Al., 2015; Ragini Et Al., 2014; Sacramento Et 
Al., 2005; Suo Et Al., 2013) 

 7 Development of better architecture 
and technology 

(Abahussain & Albalooshi, 2019; Aliyu et al., 2018; Mach 
& Becvar, 2017; Subramanya et al., 2017; Tong et al., 
2016; Y. Wang et al., 2015) 

RQ5. Research Question Fields in Mobile Computing 

Mobile computing has become an important part of many aspects of life, including education, business, the 
gaming industry, government administration, and healthcare. This facilitates student information capture, 
buying and selling processes, game development, government data processing, remote healthcare, and use 
on farms to speed up the grow-to-sale process. Mobile computing provides benefits in increasing access to 
information, efficiency, and innovation in everyday life. Mobile computing has penetrated various fields and 
has positively impacted access to information, increased efficiency, and provided innovative solutions in 
everyday life. 

Table 7. Fields in Mobile Computing 

No Fields  Reference Articles 
 1 Education (Gikas & Grant, 2013; Grant Et Al., 2015; Kwon Et Al., 2019; Y. Wang Et Al., 

2015; Yang Et Al., 2013) 
 2 Business (Chang et al., 2021; Din & Fazal Fazla, 2021; Eroğlu & Özkoç, 2020; Y. Wang 

et al., 2015; Yadav et al., 2015; Yan et al., 2021) 
 3 Game (M.-H. Chen et al., 2016; de Freitas Martins et al., 2020; Messaoudi et al., 2018; 

Qin et al., 2019; X. Zhang et al., 2019; Zhao et al., 2023) 
 4 Government (Yang et al., 2013) 
 5 Health (Chung et al., 2014; Ma et al., 2018; Nazir et al., 2019; Radhi, 2022; L. Sun et 

al., 2020) 
6 Agriculture (Erlangga et al., 2020; Gutierrez et al., 2019; Moedjiono et al., 2018; Namani & 

Gonen, 2020; Oteyo et al., 2021; Rathor & Kumari, 2021) 

CONCLUSION 

The results of this study explore mobile computing from trends, challenges, trending 
topics, success factors, and what fields apply it. Mobile computing has a significant role and impact 
in various fields, including health, education, business, agriculture, and society. In health, mobile 
computing enables remote services, monitoring of health conditions, and more accurate diagnoses. 
In education, mobile computing provides unlimited learning resources, flexibility, and online 
collaboration. In business, mobile computing increases operational efficiency, facilitates remote 
work, and opens up new opportunities in e-commerce and marketing. Within society, mobile 
computing enables global connections, social participation, and rapid response to disasters. In the 
agricultural sector, efficiency is carried out in all processes, from planting to sales. Despite the 
benefits, data security challenges and access gaps still need to be addressed. The results of this 
study are expected to be able to thoroughly describe the development of mobile computing so that 
it can be studied in more detail and depth. 
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