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ABSTRACT 
Kid’s Mobile Apps (KMAPPs) are one of the new prevailing fashions in versatile trading and educational 
applications (Apps). KMAPPs grant understudies and kid's understudies to perform instructive exercises 
actually at their places without going external, particularly in any debacle condition like a crown pandemic. 
It is likewise compelling to incline through these applications because of sounds and general media 
impacts. Be that as it may, the essential issue for KMAPPs is usability. Scarcely any examination breaks 
down usability issues reliant upon the client's age, orientation, trading assistants, or experience. The 
reason for this study is to decide the degree of usability issues, and experience children versatile 
applications clients. The overview utilizes a factual technique and performs a user probe of 160 
understudies with six distinct errands on the application's connection point. The post try study is finished 
with concerning members. Then again, IT specialists and educationists gathering is additionally involved 
after the examination. RSM tool is utilized for examination in which ANOVA model is laid out for usability 
assessment of KMAPPs. Well-qualified perspectives about existing KMAPPs and ideas for further 
developing the usability of KMAPs are gathered through actual means (like surveys and interviews) and 
online means like Google form. Then look at the assessments of IT specialists, educationists and 
understudies about the usability of KMAPPs. The trial and error estimate the assignments usability of 
different children's portable applications concerning their effectiveness, efficiency, attractiveness, 
operability, learnability, memorability and satisfaction. The usability testing was driven at various primary 
and secondary schools and the results procured show that there are memorability, satisfaction and 
efficiency issues with their child's portable applications. There is additionally a gap among users and app 
developers which ought to be limited by applying redid usability models and by adding total highlights of 
schooling through gamification in KMAPPs. It will help KMAPPsusers, designers and usability engineers 
by giving an easy understanding which is sufficient of the user's prerequisites and growing experience. 
 
Keywords: ANOVA,ActualUsability,Gamification,Memorability,Learnability,Usabilityevaluation,Operability, 
Efficiency, Effectiveness, UCD model, Expert group. 

 

 
1 INTRODUCTION 

The use of mobile learning applications can considerably increase children's mobile 
learning experiences. Some applications, on the other hand, fail to assist and expand 
children's knowledge of the subject they are studying. Furthermore, due to concerns 
such as a bad user interface, some youngsters are uninterested in mobile applications. 
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As technology advances, a growing number of applications are released to satisfy the 
needs of consumers. Performance, effectiveness, learning ability, and user pleasure are 
the top four useable quality attributes. Children's mobile learning apps should be simple 
to use, learnable, intelligible, and appealing, as well as provide an enjoyable experience 
for young users. The user interface plays the most significant role in every individual 
interaction between the user and the smartphone application, so meeting user criteria 
for mobile learning applications is critical. The usability dimension is regarded to be a 
crucial guideline for developers in ensuring that users can easily complete activities. [1]. 
The use of mobile devices for educational purposes is becoming more popular. Aside 
from traditional education, religious education applications are being produced in a 
variety of ways. Pakistan has a Muslim population of approximately 98 percent. As a 
result, non-formal Islamic education is critical for the development of Muslim youngsters. 
Mobile applications, on the other hand, can have challenges with usage that diminish 
consumer acceptance. These challenges come as a result of developers' failure to 
consider various factors. Features visibility, consistency, and feedback are all design 
principles. Furthermore, they may employ technical and complicated language that 
obstructs the application's use, rather than mapping with real concepts, which obstructs 
the application's use. The greatest applications for consumers are those that are usable 
and simple to comprehend, rather than those that include all of the capabilities. Some 
applications have a higher use rating than others because they allow the user to use the 
system more efficiently. [2]. With the advancement of mobile technology in education, 
there is a greater need to establish acceptable usage models to stay up with mobile 
learning apps. The application (ICT) was created for children with speech impediments 
and autism spectrum disorders. The software is a mobile/tablet-based tool that adapts 
mobile usage stages to assist children with autism in developing their optimum learning 
skills and talents. It is tailored to meet the needs of children based on their age groups 
and abilities. The autism spectrum encompasses a wide range of severe and mild 
problems. The app uses both graphics and voice to help children feel at ease and 
connect objects to their underlying meaning and connection. People on the autistic 
spectrum, as well as children with speech difficulties or disabilities, have benefited from 
this application's ability to interact and connect swiftly and simply. The software is 
unique in that it is designed to serve Arabic learners in their own language since most 
other autistic apps cater to English speakers.[3]. In the pandemic circumstance of the 
crown clients of mobile instruction Apps expanding step by step. So for the simplicity, 
comfort, and satisfaction of clients, there is a requirement for an hour to make the kid's 
learning applications increasingly usable. Subsequently, assessment of kid's mobile 
applications utilized in Asia with regards to progress is essential. A large portion of the 
youngster's mobile applications locally in these nations are not sufficient for usability 
measures. As youngster mobile applications for learning is a new and arising idea in 
underdeveloped nations[4]. 

Mobile apps assist children in developing efficient learning and writing abilities and 
produced writing apps for children. These apps assist children in learning more quickly 



Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition) 

ISSN：1671-5497 

E-Publication：Online Open Access 

Vol: 41 Issue: 06-2022 
DOI 10.17605/OSF.IO/7FNZG 
 

 

June 2022 | 144  

 

and improving basic skills including reading comprehension, orthographic coding, short-
term memory, and math issues. Children's mobile apps must meet three requirements 
to be developmentally meaningful: 

1.  Apps must be well-designed to suit the educational learning needs of young                    
children. 

2. Materials for the development of young children's cognitive, educational skills, socio-
emotional skills, and physical development should be designed. 

3. Children are engaged in activities and behavior that promote the best developmental 
assets through digital contact. 

The utilization of the app decreases as the number of functionalities increases. Writing 
learning applications for kids still has a long way to go in terms of improving the user 
experience. [5]. 

2 Literature Review 

As the 2020 review shows, one of the Asian countries has about 82 million online 
customers, making it the 10th largest online customer in the world. Current 
improvement rates and business configurations suggest that the disruptive information 
and communication technology (ICT) industry will exceed $ 10 billion by 2020. Hootsuite 
and Kepios' PhoneCustomer Strength Report reached 164.9 million in January 2020, 
recording a 9.6 million (6.2%) increase in new relationships from January 2019. In 
developing countries, more people (75%) own mobile phones[6]. 

In January 2021, developing countries had 61.34 million online customers. In January 
2021, the country had 173.2 million mobile relationships. Between January 2020 and 
January 2021, the number of domestic mobile phone customers increased by 6.9 million 
(+ 4.2%). The number of domestic contracts in January 2021 was close to 77.7% of the 
total population.[7].  

Many mobile apps for kids have been created in a variety of genres, such as games, 
learning apps, and so on. The usability of these mobile Apps must be assessed for 
them to be successful. During the usability testing of the mobile learning app, it was 
discovered that the program helps children aged 4 to 9 in Class KG and Class I learn 
English using their local language of Sindhi. A usability test with 100 youngsters was 
undertaken. The software was found to be very simple and effective, with a 100% 
completion rate and a majority of the children enjoying it. There was no statistically 
significant difference in work completion time between the baby females and the baby 
boys, showing that the App was equally beneficial for all groups of youngsters. The App 
proved similarly effective for all youngsters, regardless of gender, educational level, or 
daily smartphone or Tablet-PC usage time. The majority of the children appreciated the 
app, and all of the children that took part in it wanted to use it again. [8][9][10]It is 
another idea in immature nations like Asian nations. Ease of use is similarly portrayed 
as "how much a thing can be used by showed clients to achieve decided objectives with 
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viability, productivity and fulfillment in a predefined set of use" (ISO 9241−11, 1998) 
[11]. 

According to reviews, the rapid growth of mobile users has led to tremendous growth for 
mobile app users. In line with these policies, ownership by mobile users and mobile 
device manufacturers will improve processing power, capacity, capabilities, and 
management. Currently, it is difficult for developers, software engineers, and interface 
designers to influence the usability settings to attract mobile app users. Nevertheless, 
usability assessment is not yet in development, as no suitable model has been created 
so far. The explanation is that each category of mobile applications such as business, 
education, recreation, clinical, travel, utilities, and online entertainment has its own 
practical and useless requirements[12]. Thus, adult and adjustable models are expected 
to work on the usability of youngster's mobile learning applications. 

Therefore, adult and adjustable models are expected to play a role in the ease of use of 
mobile learning apps for teens.From the point of view of this review, the usability of 
mobile applications is based on the most well-known attributes such as effectiveness, 
productivity, reliability, and satisfaction[13]. 

According to the paper's assumptions, social and professional factors are fundamental 
elements of mobile application usability and ubiquitous. In a given review, research 
shows that social factors are more attractive in terms of mobile application excellence 
and ease of use. The review was limited because we applied only the isolation 
information from the two publicly supported web applications. There is a risk of 
legitimacy and censorship due to the lack of manual calculations and useful indexing of 
recent tasks[14]. 

The dissertation review presents an evidence-based usability rating system that 
includes three levels of rating. At the most memorable level, customer-centric planning 
is used for customer assignment. Level 2 usability assessments are done in a lab 
environment and level 3 usability assessments are done in a real environment. 
Therefore, usability evaluations with time lags are getting closer and closer. Mobile 
application developers can choose at least one of the best for their situation[15]. 

In addition, this review concerns the use of 36 measurements to assess the usability of 
mobile applications for creating customer-centric applications. This survey includes 
three entity evaluation models: QUIM, mGQM, and GQM. According to participating 
experts, the results achieved by this assessment are reliable and confirmed with the 
help of measurements[16]. 

The small screens of mobile devices always need attention, so you should consider 
mobile applications compared to large screen computers such as workplaces and PCs. 
Soon, the phone will be used for multitasking, so the mobile interface should be planned 
as well. It's easy and the user needs to be well prepared. Most mobile applications were 
rated with usability settings featuring efficiency = 100%, effectiveness = 96%, and 
satisfaction = 87%, but not memory, learnability, and cognitive load.[17]. 
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Overall, the analysis shows that the number of mobile users and their applications is 
growing rapidly. 4.57 billion mobile users and 175 billion users are using the app. 
Therefore, to serve mobile users, software engineers and interface designers need to 
extend the nature of mobile applications with usability settings according to the model of 
the HCI initiative. We propose a UCD model with usability characteristics such as 
effectiveness, skill, satisfaction, understanding, error, and usability[18]. 

Moreover, the review expounds the vast majority of the developers are not acutely 
worried about usability attributes like availability and learnability often than not. A few 
smart developers are worried about effectiveness and satisfaction yet in addition not 
with client-side blunder assurance. It is likewise talked about 27 issues of usability and 
proposals and ideas for those issues which will be useful for developers and 
specialists[19]. 

People have become increasingly reliant on electronic devices in today's world. In many 
respects, technology aids in the clarification and organization of life to suit the needs of 
children. Children with disabilities (such as autism) require a great deal of clarification 
and order in their lives. MumIES is a research-based system that helps people manage 
and support their lives. Users require assistance to access the children's potential and 
problems, as well as to provide complete support to overcome disabilities. MumIES' 
usability evaluation has been cited as one of the system's major issues[20]. 

To help and teach children with exceptional needs, enough resources and technology 
were required. Caretakers and parents require technical assistance to keep track of 
each child for the betterment of their lives. To reach all levels of people, the system 
needs to have an option to translate the instructions into the user's native language so 
that the apps can be used properly[21] 

Currently, the number of released applications greatly outnumbers the number of 
published scientific research, leaving usability issues susceptible. Gigiku Sihat was 
successfully built after going through rounds of requirement gathering, design, 
implementation, and usability testing. It's educational, with four critical oral health 
themes tailored to local parents or guardians of preschoolers. It's also interactive, 
featuring features such as photos, movies, and push notifications. A diverse team 
created integrated content and design. The best integration of many mobile application 
capabilities received the highest mean score. [22] 

The goal of educational mobile computing applications is to facilitate learning. A major 
problem for designers and Human-Computer Interaction (HCI) engineers and 
researchers is to create software programs that include and support learners who are 
extremely new to computers. Users will tolerate the widespread usage of app services 
only if they are understandable. As a result, being able to estimate or anticipate the 
usability attribute of a system under observation is of great interest. The focus should be 
placed on usability with learning material to make educational applications beneficial for 
learning and to boost the progress and market of these apps. This will serve as the 
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foundation for the creation and development of new mobile educational applications, 
which will make mobile game-based learning more effective and beneficial in today's 
technological and mobile world. [23]. 

Nowadays in the field of technology, many challenges occur. Because of their ease of 
use and accessibility, some internet technologies have increased learning activities. 
Because the use of portable devices is on the rise, there is a huge opportunity to use 
them for educational reasons. Malaysia has a 61.3 percent Muslim population. As a 
result, informal Islamic learning for youngsters is an important aspect of any Muslim 
child's growth. Rather than Hadiths, the majority of parents believe that educating their 
children about Dua supplication and remembering is more important. Teachers at 
preschools, on the other hand, use animated movies to teach children about Hadiths. 
Children will be able to easily learn and retain the concept and how to implement Hadiths 
into their daily life if they are shown animations with a good storyline and complete short 
quizzes to evaluate their knowledge of each Hadith's theme[24] 

Children are being required to learn about mobile devices. To deliver an effective 
learning experience, mobile learning applications should have a user-friendly interface 
that is appropriate to children's cognitive capacities. Usability is a critical criterion for 
determining an application's utility. As a result, it's critical to assess usability. Interface 
design and an emphasis on usable mobile will lead to learning in mobile learning. As a 
result, mobile educational apps are immensely beneficial to children's learning 
experiences, and the user interface (UI) design of these apps is critical to their success 
and utility. Researchers currently propose going beyond that for educational 
applications and mobile learning by combining specific usage requirements (e.g., 
performance, dependability, consistency, etc.) with components of instructional use 
such as motivation, learner control, feedback, and learning activity. When it comes to 
measuring use in the context of teaching and learning, it requires a different 
understanding. Examines how well this framework works with various devices and 
operating systems[25] 

The comparative analysis of different kid’s mobile learning appswith features is given in 
the table below in Annexure A. 

3 Methodology 

The purpose of usability testing is to see how well people can understand and use a 
product to accomplish their goals. It also relates to the level of satisfaction that users 
have with the procedure. To test the usability evaluation of mobile apps different 
surveys are done on many educational, motivational, gaming and Islamic kids apps to 
improve their efficiency,reliability and user satisfaction. A team is divided into 4 groups 
to experience the working and feedback of different apps according to different ages 40 
children took part in usability testing for each group. According to Nigel Bevan [24], a 
minimum of eight to ten individuals are necessary to provide reliable estimates to reveal 
the usability issues of an interface. The participants were a mix of boys and girls with 
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varying levels of experience, ranging from novice to advance. All of the youngsters were 
in elementary school, 6 to 10 years old, and were selected from primary school. For the 
test of usability, each participant was allowed to try out both instructional apps. All of the 
participants had to complete 8 tasks. Both apps have their own sets of features. The 
people that attended were allowed wide freedom to investigate before performing the 
activities; you must first install the programs. Equal time is given for different 
applications to fulfill the tasks. After completing the task Following Questionnaire and 
task list are required to complete to conclude the usability evaluation. [20]. 

3.1 Efficiency 

Efficiency refers to the number of expenditures made concerning the precision and 
completeness with which users fulfill their objectives. The general usability of mobile 
learning applications for children is a critical issue since children do not want to struggle 
with the apps just because the user interface is not interesting to them. Under the 
efficiency dimension, three sub-dimensions were identified (Compatibility, Time Loading, 
and Accuracy) [21]. 

           (1) 

N= Number of Jobs 

R= Number of Contestants 

nij = Job I result by contestants j (For successful nij= 1 and unsuccessfulnij = 0) 

tij = Time to complete job jby contestant i (in case of unsuccessful contestant time taken 
till the quitting of a job) 

3.2 Effectiveness 

The accuracy and consistency with which users achieve given goals are defined as 
effectiveness. In most research, the effectiveness is determined by the number of right 
answers. These two sub-factors were combined to evaluate the efficiency of the 
application interface: (Navigationand Presentation) [22]. 

     (2) 

3.3 Operability 

The degree to which a product or system has features that make it simple to use and 
control. It’s Error protection for users. [24]. 

3.4 Learnability 

A system's learnability refers to how easy it is for a user to pick up and operate the 
system so that they can get work done quickly. Two sub-dimensions, simplicity and 
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familiarity, were studied under the learnability dimension. Simplicity and familiarity can 
be combined to determine the amount of effort required for a user to understand the 
interface and be satisfied with it. [26]. 

3.5 User Satisfaction 

The extent to which a product can be utilized by specific users to achieve specific goals 
in a specific context with effectiveness, efficiency and satisfaction, so that User 
Satisfaction is only one of the important dimensions of usability, according to the ISO 
definition [27]. 

3.6 Memorability 

Memorability is an important feature when a user leaves a program and after a while 
when he wants to use it he/she remembers how to use it. 

3.7 Attractiveness 

The attractiveness of the model enhances the usability of the system it gains the user 
interest people will show emotional response. 

3.8 Selection of Kid’s MobileApp Features 

A systematic study is initiated for the characteristics of more usable kid’s mobileapps for 
learning purpose and their impacts on the learning habit, and the cyber world. 
Evaluation of different kid’s mobile apps for six features as 1) Identification of Things, 2) 
Creativity and Imagination,3) Thinking Critically, 4) Spell and Diversity, 5) Digital 
Creation, 6) Matching Words / Pictures, 7) Basic Typing, and 8) Tests Handling and 
proposed the best m-banking Apps. It is the model with highlights after examination 
over verifiable information and personal conduct standards and made accessible to the 
exploration local area. 

A post-test is additionally directed with the assistance of a poll instrument. After 
investigation, continuous information is utilized for the verification and validation of 
results. These derived outcomes will apply to numerous other KMAPPs in the fields of 
training, software designing, and software engineering [28]. 

3.9 User-Centered Approach 

The User Center Model (UCD) is an examination strategy that upgrades mobile 
applications by fortifying their usability and decreasing their expense. The fundamental 
objectives of the UCD model are satisfaction, essential, learnable, successful, effective, 
and adjustable plan or interface for the users. This model gathers the prerequisites from 
users and specialists, and afterward creates a plan in like manner, computing usability 
attributes. In the end proposals and ideas are given because of examination and 
assessment of the results. It is essentially an iterative model which rehashes till the 
specific outcomes are found. 
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Fig.1. Research Methodology 

 Fig.1. shows customized UCD model for concerning problem statement 

 

4 Selections of Apps and Sampling 

The usability testing was driven at various school campuses and 450 understudies were 
assigned at a first level anyway after filtration 160 children were enrolled for the 
examination. There were 30 features with 62 applications referenced in Annexure A yet 
no doubt 08 features of KMAPPs concerning interface. It was chosen to assess 
KMAPPs for eight features because of the accessibility of important members. Members 
were separated into four gatherings beginning from a bunch I up to bunch IV. Each 
gathering was appointed two assignments for surveying and assessing the usability of 
features all at once with ten Runs for all attributes like effectiveness, proficiency, 
learnability, memorability, operability, engaging quality and satisfaction. Table IV in 
Annexure A shows 62 applications with their applications name and features. 

4.1 Group I 

The point was to analyze whether the action of Identification of Things and Creativity & 
Imaginationfor effectiveness, efficiency, and satisfaction of the students. The maximum 
time given to each student was ten minutes.The preliminary was seen mindfully by 
staying aware of their record. The typical time for task completion was 5 minutes. 

4.2 Group II 

Understudies were coordinated to play out these assignments with their assent of them 
by utilizing their cell phones and tablets. The distributed time was three still up in the air 
by the possibility of tasks Thinking Critically and Spell and Diversity that consolidates 
looking and decision of substance from the contraption. The typical endeavor 
satisfaction time was 2 minutes. 
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4.3 Group III 

Selected participants were requested to perform the tasks like Digital Creation, and 
Matching Words / Pictures. After the activity performance, Q & A session was 
conducted relevant to tasks and usability. 

4.4 Group IV 

Selected students were requested to appear in the exam of your syllabus and also learn 
typing. This test was regulated on various grade school understudies. The individuals 
were facilitated to perform ten activities, for instance, the tasks were organized and 
executed for class length in the school. The typical task completion time was five 
minutes. Table 1 shows the genuine picture of social affairs, tasks, sub-tasks, 
individuals, time, and post-undertaking appraisal strategy. 

TABLE 1 

ACTIVITY TABLE 
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1 I Identification of Things Write three sentences of 

greetings to friend 

40 5 Minutes Q.A Session 

2 I Creativity and Imagination N.A 40 2 minutes Q.A Session 

3 II Thinking Critically N.A 40 5 Minutes Q.A Session 

4 II Spell and Diversity N.A 40 5 Minutes Q.A Session 

5 III Digital Creation N.A 40 3 Minutes Q.A Session 

6 III Matching Words / Pictures N.A 40 3 Minutes Q.A Session 

7 IV Basic Typing  40  Q.A Session 

8 IV  Tests Handling  40  Q.A Session 

 
5. Results, Analysis and Discussion 

5.1 Effectiveness 

Effectiveness =  

Effectiveness =  

5.2 Efficiency 

Efficiency=                      Efficiency = 65.16  

In this study's validation of usability,the model is carried out by the RSM approach. 

5.3 Central Composite Design I (Actual Usability)  
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TABLE 2 

RSM FACTORS AND RESPONSE OF PERCEPTIONAL USABILITY 

 Run A-
Effectiveness 

B-
Efficiency 

C-
Satisfaction 

D-
Learnability 

E-
Memorability 

F-
Operability 

G-
Attractiveness 

R1-Actual 
Usability 

 

1 
2 

100 83.33 56 87 83.33 81 83.33 81.99857  
 

70 67 54 70 80 70 70 68.71429 
 3 64.29 78.57 63 85.71 78.57 73.33 64 72.49571  

 4 95 55 53 75 68 75 50 67.28571  

 5 95 67 50 90 80 81 72 76.42857  

 6 72 72 65 69 79 77.34 79 73.33429  

 7 66 66 59 87 80 78 65 71.57143  

 8 93 54 60 75 76 80 50 69.71429  

 9 100 71 49.55 93 77 80 80.9 78.77857  
 10 65 68 50 70 78 76 81 69.71429  
 11 60 66 50 85 80 83 63 69.57143  
 12 95 55 60 75 78 76 55 70.57143  

 13 100 73.33 65 91.67 83.33 80.22 85 82.65  

 14 71 65 64 70 69 79.5 78 70.92857  

 15 64 63 64 86 79 82 63 71.57143  

 16 96 50 59 75 82 85 50 71  

 17 97 66 60 91.67 83.33 77 75 78.57143  

 18 74 58 60 70 80 80 70 70.28571  
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 19 70 65 56 72 78.57 76.23 64 68.82857  

 20 93 54 60 70 83 85 50 70.71429  

 21 93 67 61 82 81 80 75 77  

 22 73 68 60 66 77 74 70 69.71429  

 23 63 76.5 56 75 68.79 79 64 68.89857  

 24 91 57 60 74.4 79 75 50 69.48571  

 25 100 66 61 81.5 75 82 72 76.78571  

 26 71 69 65 65 79 80 70 71.28571  

 27 65 67 65 77 71 72 64 68.71429  

 28 92 55 60 71 73 85 50 69.42857  

 29 99 60 56.55 80.5 71 81 83.33 75.91143  

 30 71 65 62 66 79 80 74 71  

 31 64 67 64 76.71 72 72 64 68.53  

 32 93 55 60 70.4 67 85 50 68.62857  

 33 87 70 58 83.5 72 81 70.23 74.53286  

 34 77 65 60 64 77 84 76 71.85714  

 35 66 78.57 65 74 77 78 64 71.79571  

 36 90 60 67 66 73 77 50 69  

 37 90 73 59 88 73.44 77 70 75.77714  

 38 76 73 60 71 75 76 73 72  

 39 64 68 68 77 74 73.33 64 69.76143  

 40 90 56 60 71 90 70.33 50 69.61857  
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TABLE 3 

LEVELS OF INDEPENDENT VARIABLES 

Symbol Independent 
Variables 

Minimum 
Value 

Mid 
Value 

Maximum 
Value 

A Effectiveness 60 81.38225 100 

B Efficiency 50 65.3325 83.33 

C Satisfaction 49.55 59.6275 68 

D Learnability 64 76.7015 93 

E Memorability 67 77.009 90 

F Operability 70 78.432 85 

G Attractiveness 50 66.29475 85 
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TABLE 4 

RESULTS OF REGRESSION COEFFICIENTS AND ANALYSIS OF VARIANCE FOR ONE RESPONSE 
VARIABLES BY ANOVA 

 

 

 

 

 

 

Source 
Intercep

t (βo) 

A- 
Effectiven
ess ess 

B- 
Efficiency 

C- 
Satisfa
ction 

D- 
Learn
ability 

E- 
Memora

bility 

F- 
Oper
ability 

G- 
Attractiven

ess 
P-Value 

F-
Value 

R2 
Adj. 
R2 

Lack 
of Fit 

Actual 
Usabili

ty 

7.13 
(Signific

ant) 
0.48 0.47 0.48 0.47 0.48 0.48 0.47 

<0.0001
Significa

nt 
1 1 1 

0.655
1(Insi
gnific
an) 
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Fig.2. Normal Plot Expresses the Significance of Model 

Validation of the model is done with the help of relationships and the effect of 
different attributes on usability given in the diagram below 

 

 

Fig. 3. Effect of Effectiveness and Efficiency on Usability 
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Fig. 4. Effect of Learnability and Satisfaction on Usability 

 

Fig. 5. Effect of Operability and Memorability on Usability 
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Fig. 6. Effect of Attractiveness and Operability on Usability 

5.4 Analysis 

As seen in Fig.8 to 13 approximately 72% KMAPPs users are agreeing that applications 
are usable. Over 59% of students of KMAPPs are satisfied with them which isa very low 
number. 35% of the users said that current KMAPPs are less attractive and less 
efficient and easy to use but a little number of general users feel much easier.  The 
graph shows that Satisfaction, Effectiveness, and memorability havea greater effect on 
usability as compared to other attributes. 

*    (3) 

Equation (3) is used to calculate the Actual Usability of KMAPPs. 

5.5 Expert Group 

For this reason, 250 IT specialists and children instructors are mentioned to take part in 
the investigation of usability evaluation of current youngsters' applications for learning 
reasons utilized in immature nations like Asian nations at first level anyway after 
filtration 160 individuals concurred for the examination performed regarding connection 
point. Various inquiries are posed about usability evaluation in setting with 
effectiveness, efficiency, learnability, memorability, attractiveness, operability, and 
satisfaction. The survey in hard structure and on Google form is utilized for gathering 
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their reactions because of the crown pandemic, additionally, direct zoom meetings, and 
WhatsApp platforms for direction about this review and top of the reactions. Students 
and participants are allowed to call our IT specialists and educationists about the poll on 
Google form. 

 

Fig.7. Effectiveness 

As seen in Fig. 7. More than 86% of IT and education experts think that existing kid’s 
mobile apps are effective for kid’s learning process. But 1% to 12% of experts also do 
not think so that. 

 

Fig.8. Efficiency 

As seen in Fig. 8. More than 68% of IT and education experts are satisfied with the 
efficiency of existing kid’s mobile apps. But 11% to 31% of experts think that efficiency 
is in alarming condition reference KMAPPs. 

 

 

Fig.9. Satisfaction Intensity 
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As seen in Fig. 9. More than 68% of IT and education experts are satisfied with existing 
kid’s mobile apps. But 14% to 31% of experts are also not satisfied which is alarming.  

 

Fig. 10. Learnability Intensity 

As seen in Fig. 10. Most of the kid’s mobile apps are learnable according to IT and 
education experts. But a little bit of cushion is there for improvement. 

 

 

Fig. 11.Attractiveness 

 

As seen in Fig. 11. According to more than 68% of users, kid's mobile apps are having 
attractive interfaces. Less than 31% of experts think that improvement may be needed.  

 

 

Fig.12.Memorability Intensity 
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As seen in Fig. 12. More than 86% of experts think that these apps are memorable. 
Only 14% of experts think that some improvements may be made  

.  

Fig.13 Operability Intensity 

As seen in Fig. 13. More than 86% of experts think that these apps are easily usable. 
Only 7% disagree with the presence of characteristics in KMAPPs. 

5.6 Comparison of Usability Measures in KMAPPs 

 

 

 

Fig. 14. Comparison of Usability Measures 

 

Fig.14. shows the contrast of usability attributes given in the study and also used in the 
model.Satisfaction, efficiency and attractiveness are needed improvements.  
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5.7 Comparison of Users and Experts in Context of Usability  

 

 

Fig.15.Usability Attributes Comparison for Users & Experts 

 

Fig.15shows,that mostKid’s Mobile Apps students think that these apps are less 
efficient, have less satisfaction level and low attractiveness level but educationists and 
IT experts havesaid that apps are more learnable, memorable, effective, and operable. 
On the other hand in the ANOVA model, there is no effect of operability on 
usability.KMAPP users also think that these apps are learnable, operable, memorable, 
and effective but little less than the level experts think. So, the gap between users and 
expertswill be minimized.  

5.8 Analysis after Comparison 

Results and discussion shows thatthere is much improvement required in the area of 
satisfaction, memorability, efficiency, and attractivenessof KMAPPs. There is a gap 
among students and specialists in setting with usability which ought to be taken out by 
figuring out the necessities and prerequisites of the children [35]. There is also a 
suggestion to improve audiovisual aids and graphics to make them attractive. No doubt 
attractiveness attribute has little effect on usability but then too it is necessary to 
improve it.  
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6 Conclusion and Future Work 

In the pandemic situation Kid’s learning mobile apps have become the new emerging 
and biggest mobile applications industries today, making it easy and convenient for kids 
and students to facilitate the learning processthrough games and audiovisual aids with 
sound and visual effects. This study investigates usability issues in KMAPPsand 
compares different features and experiences from students, kids students and 
professional perspectives like educationists and IT experts.The ANOVA-based analysis 
opens gaps to improve the usability of kid’s mobile apps for an effective learning 
process and find the relationships between different attributes with usability. The 
ANOVA model applied is more appropriate and significant shown in Table 4.Further 
exploration should be on the attractiveness and satisfaction of the parts of KMAPPs; 
limit the gap between users (like children and understudies those for whom these 
applications are created) and specialists (like IT specialists and educationists) to 
improve KMAPPs. The last one is that expansion of all learning highlights to further 
develop the user satisfaction and user ease level. It is suggested that usability 
evaluation of kid's mobile apps ought to be led sub-task wise in each interaction to 
further develop the satisfaction level of users because kids can't focus on any task 
same as grownups. 

Acknowledgment 

We would like to thank our supervisor, family and co-authors. There is no conflict of 
interest between authors. 

 

 

References 

[1] E. O. C. Mkpojiogu, A. Hussain, and F. Hassan, “A systematic review of usability quality attributes for 
the evaluation of mobile learning applications for children,” vol. 2016, p. 020092, Sep. 2018, doi: 
10.1063/1.5055494. 

[2] N. Bawany, S. Hamna, R. Munaf, and Z. Saleem, “Usability Evaluation of Islamic Learning Mobile 
Applications,” Elkawnie, vol. 6, pp. 1–12, Jun. 2020, doi: 10.22373/ekw.v6i1.5920. 

[3] F. M. Ghabban, M. Hajjar, and S. Alharbi, “Usability Evaluation and User Acceptance of Mobile 
Applications for Saudi Autistic Children,” International Journal of Interactive Mobile Technologies 
(iJIM), vol. 15, no. 07, Art. no. 07, Apr. 2021, doi: 10.3991/ijim.v15i07.19881. 

[4] S. Kumail Abbas Rizvi, B. Naqvi, and F. Tanveer, “Mobile Banking: A Potential Catalyst for Financial 
Inclusion and Growth in Pakistan,” LJE, vol. 22, no. Special Edition, pp. 251–281, Sep. 2017, doi: 
10.35536/lje.2017.v22.isp.a11. 

[5] M. M. S. Missen et al., “Systematic review and usability evaluation of writing mobile apps for 
children,” New Review of Hypermedia and Multimedia, vol. 25, pp. 1–24, Oct. 2019, doi: 
10.1080/13614568.2019.1677787. 

[6] “Digital 2020: Global Digital Overview,” DataReportal – Global Digital Insights. 
https://datareportal.com/reports/digital-2020-global-digital-overview (accessed May 04, 2022). 



Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition) 

ISSN：1671-5497 

E-Publication：Online Open Access 

Vol: 41 Issue: 06-2022 
DOI 10.17605/OSF.IO/7FNZG 
 

 

June 2022 | 165  

 

[7] J. Iqbal, N. Qureshi, M. A. Ashraf, S. F. Rasool, and M. Z. Asghar, “<p>The Effect of Emotional 
Intelligence and Academic Social Networking Sites on Academic Performance During the COVID-19 
Pandemic</p>,” PRBM, vol. 14, pp. 905–920, Jun. 2021, doi: 10.2147/PRBM.S316664. 

[8] “10 Best Free Educational Apps for Students & Kids Learning,” Mindster, Dec. 25, 2020. 
https://mindster.com/free-educational-apps-students/ (accessed May 04, 2022). 

[9] F. Mansoor, “14 Best Educational Apps For Kids and Students (2022),” My eLearning World, Feb. 
07, 2022. https://myelearningworld.com/best-educational-apps-for-kids/ (accessed May 04, 2022). 

[10] “20 Mobile Apps For Learning Through Play,” TeachThought, Jan. 22, 2013. 
https://www.teachthought.com/technology/20-mobile-apps-for-learning-through-play/ (accessed May 
04, 2022). 

[11] F. Zahra, A. Hussain, and H. Haslina, “Usability evaluation of mobile applications; where do we 
stand?,” Oct. 2017, vol. 1891, p. 020056. doi: 10.1063/1.5005389. 

[12] K. Hamid et al., “Usability Evaluation of Mobile Banking Applications in Digital Business as Emerging 
Economy,” p. 250, Feb. 2022, doi: 10.22937/IJCSNS.2022.22.2.32. 

[13] J. Park and M. Zahabi, “A novel approach for usability evaluation of mobile applications,” 
Proceedings of the Human Factors and Ergonomics Society Annual Meeting, vol. 65, no. 1, pp. 437–
441, Sep. 2021, doi: 10.1177/1071181321651092. 

[14] J. Businge, M. Openja, D. Kavaler, E. Bainomugisha, F. Khomh, and V. Filkov, “Studying Android 
App Popularity by Cross-Linking GitHub and Google Play Store,” in 2019 IEEE 26th International 
Conference on Software Analysis, Evolution and Reengineering (SANER), Feb. 2019, pp. 287–297. 
doi: 10.1109/SANER.2019.8667998. 

[15] V. P. Cornet et al., “Untold Stories in User-Centered Design of Mobile Health: Practical Challenges 
and Strategies Learned From the Design and Evaluation of an App for Older Adults With Heart 
Failure,” JMIR mHealth and uHealth, vol. 8, no. 7, p. e17703, Jul. 2020, doi: 10.2196/17703. 

[16] N. L. Hashim and A. J. Isse, “Usability Evaluation Metrics of Tourism Mobile Applications,” Journal of 
Software Engineering and Applications, vol. 12, no. 7, Art. no. 7, Jul. 2019, doi: 
10.4236/jsea.2019.127016. 

[17] A. Hussain and A. M. Omar, Usability Evaluation Model for Mobile Visually Impaired Applications. 
International Association of Online Engineering, 2020, pp. 95–107. Accessed: Dec. 28, 2021. 
[Online]. Available: https://www.learntechlib.org/p/216427/ 

[18] U. e M. Shah and T. K. Chiew, “A Systematic Literature Review of the Design Approach and 
Usability Evaluation of the Pain Management Mobile Applications,” Symmetry, vol. 11, no. 3, Art. no. 
3, Mar. 2019, doi: 10.3390/sym11030400. 

[19] P. M. A. B. Estrela, R. de O. Albuquerque, D. M. Amaral, W. F. Giozza, and R. T. de S. Júnior, “A 
Framework for Continuous Authentication Based on Touch Dynamics Biometrics for Mobile Banking 
Applications,” Sensors, vol. 21, no. 12, Art. no. 12, Jan. 2021, doi: 10.3390/s21124212. 

[20] “Is Society Too Dependent On Technology? 10 Shocking Facts,” University of the People, May 26, 
2020. https://www.uopeople.edu/blog/society-too-dependent-on-technology/ (accessed May 05, 
2022). 

[21] A. Dikusar, “The Use Of Technology In Special Education,” eLearning Industry, Aug. 09, 2018. 
https://elearningindustry.com/use-of-technology-in-special-education (accessed May 05, 2022). 



Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition) 

ISSN：1671-5497 

E-Publication：Online Open Access 

Vol: 41 Issue: 06-2022 
DOI 10.17605/OSF.IO/7FNZG 
 

 

June 2022 | 166  

 

[22] N. A. Muhamat, R. Hasan, N. Saddki, M. R. M. Arshad, and M. Ahmad, “Development and usability 
testing of mobile application on diet and oral health,” PLOS ONE, vol. 16, no. 9, p. e0257035, Sep. 
2021, doi: 10.1371/journal.pone.0257035. 

[23] P. High, “Exec Who Ran $15B Digital Operation For Marriott Will Teach The World’s Illiterate,” 
Forbes. https://www.forbes.com/sites/peterhigh/2018/10/22/exec-who-ran-15b-digital-operation-for-
marriott-will-teach-the-worlds-illiterate/ (accessed May 05, 2022). 

[24] M. A. Almaiah, A. Al-Khasawneh, and A. Althunibat, “Exploring the critical challenges and factors 
influencing the E-learning system usage during COVID-19 pandemic,” Educ Inf Technol, vol. 25, no. 
6, pp. 5261–5280, Nov. 2020, doi: 10.1007/s10639-020-10219-y. 

[25] R. Tahir and F. Arif, “Technology in Primary Schools: Teachers’ Perspective Towards the Use of 
Mobile Technology in Children Education,” vol. 647, 2016, pp. 103–129. doi: 10.1007/978-3-319-
33353-3_6. 

[26] “Usability Issue - an overview | ScienceDirect Topics.” 
https://www.sciencedirect.com/topics/computer-science/usability-issue (accessed Sep. 21, 2021). 

[27] “Application Domain - an overview | ScienceDirect Topics.” 
https://www.sciencedirect.com/topics/computer-science/application-domain (accessed Sep. 21, 
2021). 

[28] M. Soegaard, “Usability: A part of the User Experience,” The Interaction Design Foundation. 
https://www.interaction-design.org/literature/article/usability-a-part-of-the-user-experience (accessed 
Sep. 21, 2021). 

         

 

 

 

          

 

 

 

 

 

 

 

 

 

 

 

 



Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition) 

ISSN：1671-5497 

E-Publication：Online Open Access 

Vol: 41 Issue: 06-2022 
DOI 10.17605/OSF.IO/7FNZG 
 

 

June 2022 | 167  

 

ANNEXURE A. 

 



Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition) 

ISSN：1671-5497 

E-Publication：Online Open Access 

Vol: 41 Issue: 06-2022 
DOI 10.17605/OSF.IO/7FNZG 
 

 

June 2022 | 168  

 

 



Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition) 

ISSN：1671-5497 

E-Publication：Online Open Access 

Vol: 41 Issue: 06-2022 
DOI 10.17605/OSF.IO/7FNZG 
 

 

June 2022 | 169  

 

 


