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Abstract— Mobile gaming is a part of worldwide Information and Communication Technology (ICT) characterized by new paradigms 

and rapid growth (ICT). Integrating mobile games into military training equips trainee officers with the requisite effectiveness, 

efficiency, and enjoyment to accomplish training assignments. To ensure the optimization and quality of mobile gaming, it is vital to 

study key success factors (CSFs) to design app user interfaces. This study aims to develop a CSFs model of mobile gaming apps (MG 

apps) and assess the applicability of the model in military training. This research intends to examine the CSFs of MG apps, build a 

structure of CSFs of MG apps, and develop a CSFs model of MG apps for the purpose of military training. In the study, a sample of 

hundreds of cadet officers from the Malaysian Military Training Academy was utilized. The research was conducted in three phases: 

theoretical analysis, empirical study, and development of the proposed CSFs model of MG apps in military training. This paradigm is 

helpful to sectors of ICT and Defence Technology as an alternative way to ensure the success of the development of MG apps for military 

and armed forces education and training. This strategy also provides a new successful mechanism and assurance for using MG apps in 

military and armed forces education and training, as well as ICT-savvy cadet officers from Malaysia.  
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I. INTRODUCTION

The most often used concept in software engineering that 
outlines the user and demand of an app is useful and usable 
components [1]. In addition, success describes the main 
success elements for building a user interface that is easy to 
comprehend, learn, operate, and aesthetically pleasing [2]. 
The primary objective of developing success factors is to 
effectively, efficiently, and satisfactorily fulfill the 
predetermined objectives in the stated circumstances [3]. In 
addition to correlating with designing and developing user 
interfaces, success criteria contribute to the overall acceptance 
of apps [4]. 

Due to the widespread significance of this rule of thumb, 
numerous experts and researchers [5]–[8] have proposed 
various generic criteria. Developers and assessors are tasked 
with attributing the term “generic” to the development of a 
variety of system kinds. Several studies considered only one 
aspect of user interfaces; however, these criteria were initially 
established for desktop programs [9]–[15]. 

Several issues and difficulties related to existing factors 
must be considered while developing user interfaces for 
mobile apps [16]–[20]. According to some researchers, 
designing a full set of elements for mobile apps is necessary. 
[21][22]. Consequently, many elements have been proposed 
to overcome physical constraints and enhance the user 
interface design of mobile apps [23]–[27]. These aspects are 
not only significant from the standpoint of research, but they 
are also the outcome of recent discussions among mobile UI 
designers and developers. 

However, these characteristics do not include studies on the 
design of user interfaces for MG apps. According to Gerling 
et al. [28]-[29], mobile games may contain visual 
modification options that provide feedback across many 
modes (multi-modal) rather than a single communication 
channel [30]. In addition, the characteristics of developing 
user interfaces for MG apps differ from those of designing 
user interfaces for other mobile apps, therefore contradicting 
these considerations. Few studies were anticipated to 
investigate mobile game elements [31]–[36]. 
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The rise in the number of mobile users in the military has 
increased the significance and relevance of designing and 
developing mobile game apps that can also be used for 
military training [37]. The creation of an interface appropriate 
for military training and the mode of interaction and skills 
while using touch technology has been addressed in previous 
attempts to develop MG applications for the military          
[38]-[40], [32]. There are also numerous works on developing 
user interface design factors for military MG apps. These 
aspects centered on building games for interaction paradigms 
ideal for rehabilitation therapy, cognitive and entertainment, 
interface design, and visual adaptation [41]–[45]. 

However, none of the researchers focused on building 
models to design user interfaces of MG apps for military 
training [46]. Hence, there is a major need for this study to be 
conducted to build a new model for creating user interfaces 
for mobile games for military training. The proposed model is 
helpful to the fields of ICT and Defense Technology, which 
serves as an alternate way to ensure the success of mobile apps 
in the context of military training. In addition to providing a 
new mechanism and assurance for MG apps in military 
training, this model also aims to equip expert ICT Malaysian 
military cadet officers with a deeper understanding of how 
mobile game apps function in their context. 

"Serious games" are frequently used in contexts other than 
entertainment [47]. There are numerous examples of 
successful apps of games for military training [48]. The US, 
UK, Australian and Dutch armies employ Virtual Battlespace 
2 [49]-[50], based on the commercial game Armed Assault, to 
train soldiers in fundamental infantry tactics. Steel Beasts 
[51]-[52] is a simulation game for training tactical vehicle 
movement and warfare that has been used for years. Tactical 
Iraqi [53]-[54] is a game that teaches soldiers how to 
communicate with Iraqi people using their language and 
cultural norms. Although America's Army [55]-[56] is more 
of a recruitment tool than a pure training game, it is one of the 
classic instances of serious games. 

Due to improvements in realism and immersion, mobile 
games have a greater potential to be used in military training 
[57]. The military now uses mobile games to educate people 
because they give a visually accurate, immersive training 
environment and are inexpensive. Military training instructors 
increasingly utilize mobile games to instruct soldiers in 
various abilities and tactics [58]. While employing mobile 
games as a training tool, teachers confront obstacles. 
However, the user interface design is one of the most 
important aspects to consider. As a practical consequence, 
training effectiveness is frequently compromised by using 
predetermined models [59]–[62]. 

Previous authors highlighted features of user interfaces as 
user involvement, experience, and emotion in design         
[63]–[72]. Hallnas and Redstrom [73] viewed aesthetics as the 
logic of expression and a basis for designing presence, 
defining an expression as an object that is intended to carry a 
particular expression [74]-[75]. Petersen et al. [76] proposed 
a framework to differentiate between the aesthetics of use and 
appearance based on Shusterman's idea of Pragmatist 
Aesthetics [75].  

Djajadiningrat et al. [77] discussed the role of affordances 
in aesthetic design and Norman's propositions for affective 
design with feedback dimensions. Lavie and Tractinsky [78] 

stated that aesthetics has two dimensions. Classical aesthetics 
emphasizes orderly and clear design and is also related to 
design rules such as principles [79]-[81]. To aid in the design 
of emotionally evocative interfaces, Kim et al. [82] tied 
design features and aesthetic responses to feelings that users 
typically experience when observing relationships. Park et al. 
[83] studied key aspects that affect the degree to which users 
feel and discovered that the diversity of user perception was 
directly related to the aesthetic quality of interfaces. 

Researchers have studied a variety of success metrics for 
MG apps, including download volume, revenue and average 
user star rating [84]–[86]. Existing research has considered 
these variables as dependent and/or independent variables 
[87]-[90]. These studies demonstrated a positive relationship 
between user ratings and a number of ratings and download 
volume, a negative effect of price and a positive effect of 
ranking list position on download volume, and a positive 
effect of regular updates, placement in less popular categories, 
and a high volume of user reviews on sustaining the position 
of an app on top grossing ranking lists [91]–[93]. The success 
metrics and ongoing use were used in past mobile game 
research. 

Considering that research has proven a favorable 
correlation between continuous use and enjoyment with 
hedonic systems, enjoyment-affecting aspects are vital to a 
game's success [94]. Identified characteristics include game 
design qualities (e.g., aesthetics, content, ease of use, and 
novelty) [95]-[99], social attributes (e.g., social norms, 
connecting to peers, and reputation) [100]-[103], and use 
context (e.g., location and mobility) [104]–[110]. Therefore, 
the researchers proposed that the download and continuous 
use of a mobile game (i.e., user engagement) are heavily 
influenced by its visibility and quality as well as social 
qualities that are provided by the presence of other players 
[111]-[112]. 

This demonstrates that important success elements for 
developing acceptable and valuable user interfaces are 
increasing. For these reasons, there is a compelling need for 
this study to investigate important success elements and create 
a new model in developing user interfaces of MG apps for 
military training.    

II. MATERIALS AND METHODS 

Measurement, which can help to determine the degree of 
success or failure quantitatively, plays an important role in the 
empirical approach. Based on the above statements, this 
research was conducted based on the empirical approach, 
which followed the basic flow of a linear cycle through three 
main phases of the research method. 

A. Theoretical Analysis 
A thorough review of secondary data that yielded current 

state-of-the-art in developing the CSFs model was conducted. 
Based on these findings, an initial conceptual model was 
developed, and a list of research hypotheses was delivered to 
further probe for questionnaire construction. Papers published 
from the core forum of HCI research were scanned to identify 
current practices in assessing the successfulness of the 
developed MG apps. Studies presented in the journals were 
selected as the presentations were more carefully conducted 
and thoroughly reviewed. 
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A conceptual framework was developed as a guideline to 
propose a CSFs model. The procedure for constructing this 
logic-based graphical framework provided a conceptual 
model for analyzing and understanding the relationships 
between each success component. In order to confirm which 
success components were related to its consecutive hierarchy, 
hypothesized relationships were developed and needed to be 
tested. The hypotheses were divided based on two main 
relationships: critical factors that contributed to the attribute 
and attributes that contributed to the success of the MG apps 
as the goal. 

B. Empirical Study 
A questionnaire survey was conducted to test the research 

hypotheses outlined previously. Findings from this empirical 
study phase were then used to develop and construct a CSFs 
model. A questionnaire survey was developed to elicit 
responses from target respondents of mobile gamers. This 
instrument, Identifying Critical Success Factors (CSFs) of 
MG apps: From the Perspectives of User Interface, was used 
to guide whether to accept or reject the hypotheses outlined.   

Before using the instrument, data was collected among 
students from Universiti Pertahanan Nasional Malaysia 
(UPNM). Data from these target respondents included various 
categories of demographic profiles, mobile usage experience 
and MG apps usage. Statistical Package for the Social 
Sciences (SPSS) program for analysis of Descriptive 
Statistics, Pearson's Chi-square, and Spearman's Rho were 
used to analyses the data. These approaches revealed the links 
involved in constructing a model of CSFs. 

C. Model Development 
This phase involved constructing an appropriate CSFs 

model for assessing the success of the developed MG apps. 
This was firstly done by identifying the appropriate weight 
value for each critical component towards its consecutive 
hierarchy. Codes were constructed for each critical 
component based on their hierarchical levels. By 
concentrating and focusing on the critical components to 
assess success, the relationships of each practice towards their 
consecutive hierarchies were viewed. In order to develop a 
hierarchical model, a conceptual framework, Critical Success 
Factors Framework (CSFs Framework) was introduced. This 
framework brings together different critical components and 
hierarchical levels, as discussed below: 

1) Goal:  At the highest hierarchy, the main objective of 
a goal is to satisfy certain successful requirements by 
identifying attributes that belong to a class of components that 
is related to assessing the overall success of MG apps.  

2) Attributes:  At the medium-level hierarchy, the main 
objective of attributes is to satisfy certain successful 
requirements by identifying factors that belong to a class of 
components that is related to accessing the success of the MG 
apps.    

3) Factors:  The main objective of factors is to satisfy 
certain success requirements by identifying critical 
components that belong to a class of practices related to 
accessing external values of user interfaces that depend on the 
context of use of users, tasks, equipment, and environment.    

Each layer reflects interaction with other levels and has an 
effect on others. This can be explained as none, one or 
multiple elements may constitute a single attribute, and a 
collection of these attributes may represent the target. 
Components of the CSF were categorized according to their 
hierarchical levels, as illustrated in Table 1. 

TABLE I 
CSFS COMPONENTS 

Factor Attribute Goal 

Errors detected  
Inputs entered  
Words written  
Buttons clicked 
Controls tapped  
Icon illustrated 
Image appeared  
Text highlighted  
Color used 
Layout presented 
Icon used 
Menu used 
Bar scrolled 
Practice needed 
Strategies employed 
Approach adopted 
Knowledge applied  
Skill adapted 
Task completed  
Unintended actions  
Goal achieved  
Task completion rate 
Time to complete tasks 
Physical demand 
Mental demand 
Temporal demand 
Performance demand 
Support demand 
Frustration demand 
Slip error 
Input error 
Scenario error 
Interface error 
Task repetition  
Usage familiarity 
Interface simplicity 
Design consistency 
Re-establish proficiency 
Easy to remember 
User attitude 
Comfort level 
Apps relevancy 
Usage acceptance 
Angle located  
Position arranged 
Data-entry rate 
Movement performed  
Time of interaction 
Time of learning 
Time of usage 
Time to start a task 
Time to end task 
Instruction delivered  
Command retrieved  
Information conveyed  

Accuracy 
 
 
 
 

Attractive 
 
 

Behavior 
 
 
 
 

Cognitive 
Load 

 
 
 

Effectiveness 
 
 

Efficiency 
 

Effortless 
 
 
 
 
 

Error 
 
 
 

Learnability 
 
 

Memorability 
 
 

Satisfaction 
 
 
 

Steadiness 
 
 
 

Timeliness 
 
 
 
 

Understand-
ability 

Successfulness 
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A. Instrumentation 

Questionnaires were developed to elicit responses from the 
target respondents. The instrument, Identifying Critical 
Success Factors (CSFs) of MG apps: From the Perspectives 
of User Interface, was also used to guide whether to accept or 
reject the hypotheses discussed previously. The results of the 
hypotheses tests were further used to develop a CSFs model 
for assessing the success of MG apps. Each part of the 
questionnaire was described below, and the discussions were 
segmented based on four parts. 

The first part consisted of a section that comprised five 
questions that asked for respondents’ gender, category, 
educational background, year of study, and experience in 
military practices. The second part consisted of a section that 
comprised four questions that asked for respondents’ 
expertise, years of experience, usage frequency and duration 
in playing military-based MG apps. The third part consisted 
of a section that comprised six questions that asked for 
respondents’ experience and likeliness in playing three 
different categories of military-based MG apps such as 
strategy, tactical, and operational games. Meanwhile, the last 
part consisted of fifty-five plus fourteen questions which 
required respondents to rate on a 5-point scale with the 
options of extremely important, slightly important, 
undecided, slightly unimportant and extremely unimportant in 
assessing the success of MG apps.   

B. Pilot Study 

In order to address the research survey, the pilot 
questionnaire was read by a panel of experts. The panels 
suggested some extra practices that should be included and 
excluded from the questionnaires. All positive opinions given 
by the experts were incorporated in the final questionnaires, 
whereas negative comments were eliminated from the 
instrument. Finally, the same panels reviewed an enhanced 
pilot survey, and the results confirmed that the questionnaire 
was appropriate and valid to be distributed to the pilot 
respondents.  

In order to test the reliability of the pilot questionnaire, a 
survey was conducted among sixteen mobile game 
volunteers.   The responses were then tested using Cronbach 
Alpha to determine whether the survey instrument was 
reliable or unreliable to be distributed as a final questionnaire. 
The Cronbach Alpha procedure (Cronbach 1951), used on the 
instrument's non-demographic items to determine internal 
consistency, produced a score of 0.913. The composite scale 
reliability indices indicated that all questions in the instrument 
met the minimum cut-off requirement of 0.85. Thus, this pilot 
study confirmed that the survey instrument was appropriate, 
and the overall instrument was proven reliable and consistent 
for distribution. 

C. Data Collection 

To gain the number of portable computer users among 
students in Universiti Pertahanan Nasional Malaysia, 
invitation emails that asked for participation were sent to all 
students in each faculty. Only 217 of the total students 
responded (9%) indicated their willingness to participate in 
the survey. A total of ninety-nine usable survey forms were 
returned, representing the sample of the study.   

D. Data Analysis 

Statistical analysis was used to ensure that quantitative 
variables were precisely measured, and confidence level was 
attained, which substantiated the findings. The data analysis 
followed a non-parametric statistical design since the data was 
in ordinal form. The statistical test results will be discussed as 
major findings to answer the research questions. The 
Descriptive Statistics test was used to determine the frequency 
and percentage of demographic profiles, mobile game 
background, and specific military-based mobile game 
experience. The Descriptive Statistics test was also used to 
analyze each critical component in assessing the success of 
MG apps. 

Pearson’s Chi-square test was done to determine statistical 
relationships between factors and attributes as well as 
attributes and goals. Spearman’s Rho statistical analysis 
measured directions and the strength of linear relationships 
between two hierarchies. A positive coefficient implies a 
positive direction, while a negative coefficient implies inverse 
relationships. Results of this procedure that indicated the 
nearest coefficient value implied the relationships that 
contributed the most towards assessing the success of MG 
apps. 

III. RESULTS AND DISCUSSION 

An exploratory study was conducted to present a specific 
analysis that supported the development of a model for 
assessing the success of MG apps. In order to discuss the 
surveyed analysis, the results of the relationship strength 
between each critical component towards its consecutive 
hierarchy were discussed. The outcomes concluded the 
overall critical components and hierarchies as the requirement 
for developing a model for assessing the success of MG apps.  

Results of the relationship test showed that four factors 
were found to have no significant relationship towards its 
consecutive hierarchy in assessing the success of MG apps, 
which indicated negative relationship strengths. The 
remaining factors were found to be directly contributed to 
their consecutive hierarchy, which indicated a positive 
correlation level of significance at the p-value < 0.05 with 
various relationship strengths (Refer to Table 2).   

TABLE II 
RELATIONSHIP STRENGTH OF FACTORS AND ATTRIBUTES 

Factors and Attributes S-Rho Relation 

Accuracy   
Errors detected  .252** Positive 
Inputs entered  .196** Positive 
Words written  .211** Positive 

Buttons clicked .215** Positive 
Controls tapped  .332* Positive 

Attractive   
Icon illustrated .249** Positive 
Image appeared  .199** Positive 
Text highlighted  .244** Positive 

Behavior   
Color used .158** Positive 
Layout presented .519* Positive 
Icon used .257* Positive 
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Factors and Attributes S-Rho Relation 

Menu used .151** Positive 
Bar scrolled .224** Positive 

Cognitive Load   
Practice needed .258** Positive 
Strategies employed .339* Positive 
Approach adopted .216** Positive 
Knowledge applied .389* Positive 
Skill adapted .438* Positive 

Effectiveness   
Task completed .219** Positive 
Unintended actions  .215** Positive 
Goal achieved  .260* Positive 

Efficiency   
Task completion rate .196** Positive 
Time to complete tasks .243** Positive 

Effortless   
Physical demand .237** Positive 
Mental demand .111** Positive 
Temporal demand .242** Positive 
Performance demand .265* Positive 
Support demand .075** Positive 
Frustration demand .146** Positive 

Error   

Slip error .347* Positive 

Input error .179** Positive 

Scenario error -.092 Negative 

Interface error -.094 Negative 

Learnability   

Task repetition  .194** Positive 

Usage familiarity .211** Positive 

Interface simplicity .449** Positive 

Memorability   

Design consistency .213** Positive 

Re-establish proficiency .133** Positive 

Easy to remember .018 Positive 

Satisfaction   

User attitude .184** Positive 

Comfort level .205** Positive 

Apps relevancy .144** Positive 

Usage acceptance .251** Positive 

Steadiness   

Angle located  -.045 Negative 

Position arranged .455* Positive 

Data-entry rate .182** Positive 

Movement performed .139** Positive 

Timeliness   

Time of interaction .219** Positive 

Time of learning .147** Positive 

Time of usage -.088 Negative 

Time to start task .094** Positive 

Time to end task .388** Positive 

Factors and Attributes S-Rho Relation 

Understand-ability   

Instruction delivered  .483** Positive 

Command retrieved  .270* Positive 

Information conveyed .354* Positive 
1 Legend of the table: ** Correlation is significant at the level of 0.05 (2-

tailed) and range in the value of +1 to –1. * Correlation is significant at the 

level of 0.01 (2-tailed) and range in the value of +1 to –1. 
2 Legend of the table: Grayed entries denote that the components listed have 

no significant relationship towards its upper hierarchical level. 

 

Results of the relationship test showed that all attributes 
were directly contributed towards their consecutive hierarchy 
in assessing the success of MG apps, which indicated positive 
correlation level of significance at the p-value < 0.05 with 
various relationship strengths (Refer to Table 3). 

TABLE III 
RELATIONSHIP STRENGTH OF ATTRIBUTES AND GOAL 

Attributes and Goal S-Rho Relation 

Successfulness   
Accuracy .739** Positive 
Attractive .624** Positive 
Behavior .871** Positive 
Cognitive Load .522** Positive 
Effectiveness .675** Positive 
Efficiency .739** Positive 
Effortless .795** Positive 
Error .317** Positive 
Learnability .615** Positive 
Memorability .400** Positive 
Satisfaction .706** Positive 
Steadiness .717** Positive 
Timeliness .706** Positive 
Understand-ability .498** Positive 

 
In order to assess the success of MG apps, a model, which 

was Critical Success Factors Model (CSFs Model), was 
introduced. As a result, a total number of fifty-one critical 
factors and fourteen attributes were found to be significantly 
contributed towards assessing the success of MG apps. These 
critical components, factors, and attributes were first ranked 
based on weights.  

A. Weightage Values 

The details of weightage values were obtained from the 
normalized relationship strength value results. Scores for each 
weightage could be introduced as the product of the un-
normalized relationship strength value which was divided by 
the total corresponding relationship strength value as 
presented in the following equation. 
 

Weightage =  

�� ������������ ������������ �������� ����


���� ������������� ������������ ��������
     (1) 

 
The weightage values for each critical factor towards its 

consecutive attributes and weightage values for each attribute 
towards the goal are outlined in Table 4 and Table 5. 
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Fig. 1  The Critical Success Factors Model (CSFs Model) 

 

TABLE IV 
WEIGHTAGE VALUE OF FACTORS AND ATTRIBUTES 

Factors and Attributes Weightage Rank 

Accuracy   
Errors detected  0.2090 4 
Inputs entered  0.1625 1 
Words written  0.1750 2 
Buttons clicked 0.1783 3 
Controls tapped  0.2753 5 

Attractive   
Icon illustrated 0.3598 3 
Image appeared  0.2876 1 
Text highlighted  0.3526 2 

Behavior   

Factors and Attributes Weightage Rank 

Color used 0.1207 2 
Layout presented 0.3965 5 
Icon used 0.1963 4 
Menu used 0.1154 1 
Bar scrolled 0.1711 3 

Cognitive Load   
Practice needed 0.1573 2 
Strategies employed 0.2067 3 
Approach adopted 0.1317 1 
Knowledge applied 0.2372 4 
Skill adapted 0.2671 5 

Effectiveness   
Task completed 0.3156 2 
Unintended actions  0.3098 1 
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Factors and Attributes Weightage Rank 

Goal achieved  0.3746 3 
Efficiency   

Task completion rate 0.4465 1 
Time to complete tasks 0.5535 2 

Effortless   
Physical demand 0.2203 4 
Mental demand 0.1032 2 
Temporal demand 0.2249 5 
Performance demand 0.2463 6 
Support demand 0.0697 1 
Frustration demand 0.1357 3 

Error   
Slip error 0.6597 2 
Input error 0.3403 1 

Learnability   
Task repetition  0.2272 1 
Usage familiarity 0.2471 2 
Interface simplicity 0.5258 3 

Memorability   
Design consistency 0.5852 3 
Re-establish proficiency 0.3654 2 
Easy to remember 0.0495 1 

Satisfaction   
User attitude 0.2347 2 
Comfort level 0.2615 3 
Apps relevancy 0.1837 1 
Usage acceptance 0.3202 4 

Steadiness   
Position arranged 0.5863 3 
Data-entry rate 0.2345 2 
Movement performed 0.1791 1 

Timeliness   
Time of interaction 0.2583 3 
Time of learning 0.1733 2 
Time to start task 0.1108 1 
Time to end task 0.4575 4 

Understand-ability   
Instruction delivered  0.4363 3 
Command retrieved  0.2439 1 
Information conveyed 0.3198 2 

TABLE V 
WEIGHTAGE VALUE OF ATTRIBUTES AND GOAL 

Attributes and Goal Weightage Rank 

Successfulness   
Accuracy 0.828 11 
Attractive 0.699 6 
Behavior 0.976 14 
Cognitive Load 0.585 4 
Effectiveness 0.756 7 
Efficiency 0.828 12 
Effortless 0.891 13 
Error 0.355 1 
Learnability 0.689 5 
Memorability 0.448 2 
Satisfaction 0.791 9 
Steadiness 0.803 10 
Timeliness 0.791 8 
Understand-ability 0.558 3 

B. Model Construction 
In order to construct a CSFs model, the critical 

components, which were factors and attributes, were firstly 
ranked based on the weightage value. The greater the 
weightage value, the higher the rank of the components. The 
rank for each attribute towards success as the goal for 

assessing MG apps also contributed to the construction of the 
model (Refer to Fig. 1). 

This study was mainly conducted to build a CSFs model 
for evaluating the success of MG applications based on 
empirical findings. Major results were framed to achieve the 
specific research questions objectives as discussed below. 

 What critical components can be associated with 

assessing the success of MG apps? Fifty-five plus 
fourteen critical components were found to be 
associated with assessing the success of MG apps. 
These critical components ranged from the lowest 
measurement to the highest measurement of success as 
the aim of the process. 

 What hierarchies can be associated with assessing the 

success of MG apps? The fifty-five plus fourteen 
critical success components were categorized into three 
different hierarchy levels which contained critical 
factors as the basic measure. This was followed by 
upper hierarchy levels of critical attributes as well as 
success as the goal.   

 What is the importance of each critical component 
towards its consecutive hierarchy in assessing the 

success of MG apps? Only four out of fifty-five critical 
success factors were found to be important and had an 
association with their consecutive hierarchy. 
Meanwhile, all fourteen attributes were found to be 
strongly associated towards assessing the success of 
MG apps.  

 What is the relationship for each critical component 

towards its consecutive hierarchy in assessing the 

success of MG apps? Among fifty-one critical success 
factors, fourteen attributes were found to be positively 
correlated towards their consecutive hierarchical level 
in assessing the success of MG apps.   

 What is the strength for each critical component 

towards its consecutive hierarchy in assessing the 

success of MG apps? By establishing a relationship test, 
the strength of the linear association between two 
critical success components in different consecutive 
hierarchy was obtained and observed. Thirteen critical 
factors were found to be highly significant and had 
large strength to their corresponding attributes. 
However, majority of the factors were moderately 
involved and had medium strength. The remaining four 
factors were analyzed as having low significant and had 
small relationship strength towards their corresponding 
attributes. The four remaining critical factors were then 
excluded from the study. Results also reported that 
fourteen critical attributes had large relationship 
strength and were strongly correlated towards success 
as the goal. None of the critical attributes were observed 
as having medium and low relationship strength toward 
measuring the overall usability of portable apps. 

 What is the rank for each critical component towards 

its consecutive hierarchy in assessing the success of 
MG apps? According to the analysis, a higher 
coefficient value indicated the top-rank critical success 
components, which would be the most deserving 
measures for quantifying the overall success of MG 
apps.   
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 What are the weights for each critical component 
towards its consecutive hierarchy in assessing the 
success of MG apps? A set of weights used for 
assessing the success of MG apps was defined based on 
the findings from the relationship strength test 
conducted. Two critical factors were observed as 
having weight values of less than .100, fifteen with 
values between .100 and .200, sixteen critical factors 
between .200 and .300, ten critical factors between .300 
and .400, three critical factors between .400 and .500, 
four critical factors between .500 and .600 and only one 
critical factor with more than .600. One critical attribute 
was indicated as having weight values of less than .400 
as well as between .400 and .500. Meanwhile, two 
critical attributes were identified as having higher 
weights which ranged from .500 to .600, two critical 
factors between .600 and .700, and three critical factors 
between .700 and .800. Finally, four critical attributes 
were indicated as having weight values between .800 
and .900, and only one was stated as having a weight 
value of higher than .900. 

By examining current practices and proposing a new 
approach to develop a CSFs Model, the lists of research 
contributions along with their explanations were provided 
below. 

 Comprehensive list of critical success components for 

assessing MG apps:  These critical components were 
expressed as a set of requirements in which the system 
used depending on its intended context. These 
components were used as the basic foundation to 
develop a model for assessing the success of MG apps. 

 Hierarchical model for assessing MG apps: The 
hierarchical level of the CSFs Model was developed 
based on three different stages of factors, attributes, and 
goal, to assess the success of MG apps. 

 Alternative technique in analyzing and developing 

successful MG apps:  By concentrating on raising 
issues of success, this technique provides a common 
basis for comparing systems and helping in selecting a 
suitable product based on their needs. By producing a 
quantifiable rating of critical success factors, the 
overall success of the mobile game products can be 
assessed.  

Suggestions that could be used for further improvement 
and enhancement of the model were provided, which could 
give a frame of reference in assessing the success of MG apps. 

 Review literature on recent usability components:  The 
literature review, which involves investigating critical 
components for assessing MG apps, generally lags 
several years behind. It would be helpful if future 
research could present more up-to-date critical 
components toward quantifying the success of MG 
apps. 

 Conduct survey on different respondent backgrounds: 
A questionnaire survey was conducted based on 
specific category of respondents. However, it would be 
more challenging to investigate with developers, 
designers, and analysts. This could present more 
accurate outcomes towards other effects that are 
actually involved in the design and development of 
mobile game apps.  

 Integrate model to qualitative research approach: An 
empirical study exploring the quantitative importance 
of critical success factors was conducted in this study. 
By combining qualitative approaches, this model might 
be more appreciated under a real context of use within 
different human potential, technical strategies or 
knowledge backgrounds.  

 Evaluate cases against actual mobile game 

environments: With extensive apps experiences, critical 
success factors for assessing MG apps might change. 
Future work might incorporate more brand-new crucial 
elements. As a result, the developed model needs to be 
practically improved using numerous apps in the actual 
workplace. 

IV. CONCLUSION 
Due to the lack of a rigorous statistically based technique 

for determining important factors, both theory and practice of 
developing good user interfaces for MG apps have been 
constrained. The research offered a preliminary statistically 
based specification and method designed to generate a crucial 
success model for MG apps from the perspective of designing 
and building successful user interfaces. The primary 
advantage of using a statistically oriented strategy is that it 
provides a systematic means of doing evaluation research on 
the topic of designing user interfaces for MG apps. 

A detailed analysis should focus on mathematical standards 
for measuring the level of success of MG apps, especially 
from the perspective of user interfaces, as research is an 
ongoing process. In turn, the adaptation of future 
mathematical equations has provided greater direction for 
establishing the best way to evaluate the overall effectiveness 
of the design and development of MG apps. By incorporating 
crucial success elements, user interface principles, and 
mathematical formulation, this future work is projected to be 
effectively implemented into the development methodologies 
of general mobile gaming apps. 
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