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Abstract—Mobile learning has been used in the learning 

process in several tertiary institutions in Indonesia. However, 

several universities have not been able to implement mobile 

learning due to the limitations of computer and network 

infrastructure. Cloud computing is a solution for agencies that 

experience limitations in computer infrastructure in the form of 

internet-based services for their customers. This paper discusses 

the implementation of mobile cloud learning which is a 

combination of mobile learning technology and cloud computing 

using the renewal DeLone and McLean Model which is a 

successful model to measure how important the implementation 

of a mobile cloud learning system is. The results showed that 

from the F test results obtained Fcount of 13,222, then Fcount> 

Ftable (13,222> 3.01), then Ho was rejected and H1 was accepted. 

So it can be concluded Information Quality, System Quality, and 

Service Quality together affect the Intensity of Use. 
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I. INTRODUCTION 

The use of information technology in education has been 
widely carried out by various universities throughout the 
world. Elearning is an electronic learning tool as a learning aid 
tool that has been successfully applied in universities in 
several countries including Yemeni University in Yamen    [1]. 
Today there has been a transition from technological forms 
from web base applications to mobile applications makes it 
easier for students to get learning wherever they are. 
Mlearning is a vital component of educational technology in 
higher education, students can learn, collaborate, share ideas 
about lessons using technology development on the internet 
[2]. Students can do learning activities without having to be in 
class, they can learn and interact with the material and 
lecturers whenever and wherever they are. The application of 
mobile learning technology is not only for ordinary students, 
but Mlearning is also applied to students who have dyslexic 
disorders. By adjusting multimodal functionality, Mlearning 
can improve the learning abilities of students with dyslexia by 
almost 30% in learning activities [3]. Tablets, PDAs and 
smartphones have become a part of human life, this equipment 
helps human activities, especially in the field of education. 
The use of mobile learning in modern learning is increasing, 
the increasing use of smartphones, the development of cellular 

networks and the global internet are increasingly increasing 
learning acceptance by using electronic means[4]. 

The use of mobile learning applications has been applied 
from the level of kindergarten education[5] up to 
undergraduate education[6]. Some countries such as South 
Korea, the US, Japan, Taiwan, Malaysia, Singapore, the 
European Union, and Australia have been able to utilize 
mobile devices in a learning environment quite effectively, 
they have benefited from increased efficiency to ease of 
accessibility of education to remote areas[7]. Research on 
Mobile Learning is growing by combining with Cloud 
Computing (CC) technology which is a distributed computer 
group (mostly data centers and servers) that provide demand 
resources and services using internet media[8], CC is a new 
technology paradigm that helps provide infrastructure with the 
specifications needed by an organization including universities. 

The three services provided by CC are Infrastructure as a 
Service (IaaS), Platform as a Service (PaaS) and Software as a 
Service (Saas). By using the three CC infrastructures above, a 
university does not have to have infrastructure such as servers 
and storage areas. big data in running online learning. The 
development of research on Mobile Learning using Cloud 
Computing has been applied in various fields of life. Research 
on mobile cloud computing among others was conducted by 
Dhanalakshmi who discussed several advantages of using 
mobile cloud computing compared to traditional mobile 
learning[9]. In addition, research on the use of mobile cloud 
computing is also conducted on students who have dyslexia 
[3], They build interactive multimodal interfaces to facilitate 
dyslexia students in learning. In addition to the world of 
education, Mobile cloud learning is also applied in the world 
of health. Several types of research are to monitor the risk of 
coronary heart disease sufferers using the Adaptive Neuro 
Fuzzy Inference System / ANFIS method [10], MCC 
implementation is also carried out in stroke patients 
monitoring using classification techniques in Artificial Neural 
Network (ANN) which produces applications to monitor the 
condition of stroke sufferers with an Android-based 
application[11]. Problems and challenges in implementing 
mobile learning include the high costs associated with 
equipment, connectivity, maintenance, technical support [12]. 
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This paper discusses the design and implementation of 
mobile learning using cloud computing technology known as 
Mobile Cloud Learning in universities in Indonesia using the 
Delone and Mclean (D&M) method. The D&M method is 
used to find out the most influential factors in the use of 
Mobile Cloud Learning (MCL) so that the implementation of 
MCL can be optimally implemented in learning in tertiary 
institutions. 

II. RELATED WORKS 

A. Mobile Learning 

Mobile learning is a modern learning technique that can be 
done through wireless devices such as mobile phones, PDAs, 
laptops and hand held devices[13]. Various researches on 
mobile learning have been carried out using mobile devices 
including PDAs[14, p.], however limited screen and memory 
factors hamper enough comfort in the learning process. 
Research on the weather carried out by Cloughet al. shows 
that statistically the use of mobile learning has proven to be 
effective compared to studies that only use survey methods 
alone[15]. In other studies of mobile learning involving 
students Min Juan Wang stated that learning activities using 
mobile learning are better than conventional methods due to 
intellectual, emotional and behavioral involvement in using 
this technology learning[16]. 

The satisfaction of educated participants and their 
independence in using system functions in mobile learning 
have also been implemented in a learning activity involving 
152 participants[17] In 2011 Gwo-Jen Hwang conducted an 
experiment on a course containing local culture in Taiwan 
regarding effectiveness in a learning environment that uses 
mobile learning. The results of the research show that the use 
of Mlearning can increase student interest and learning 
achievement [8]. Learning with mobile learning is also done 
by forming Whatsapp groups that for 40 days interact in the 
learning process[18]. The results of the study show that 
students according to students learning with Whatspp 
Mlearning are interesting and beneficial to them. 

Research on the implementation of mobile learning 
conducted in Oman involving students from 56 universities 
also shows that the level of awareness and acceptance of 
students shows a good level which means that students are 
interested in using smartphones in learning[19]. Kattayat in 
2017 conducted research on the implementation of mobile 
learning in a number of students. The results showed that 
learning techniques with mlearning could improve 
achievement[20]. 

B. Mobile Cloud Computing 

Mobile Cloud Computing (MCC) is a technology concept 
that combines cloud computing technology, secular 
technology and computer network utilization [21]. Khan stated 
that since 2008 there were 42.8 million mobile cloud 
computing subscribers who are expected to grow to 998 
million subscribers in 2014 [22]. Several studies that have 
been carried out in utilizing cloud computing technology 
include 

Kotwal stating that MCC is an amalgamation of mobile 
technology with cloud computing that provides cloud-based 
services for web and mobile users[23], Other studies 
conducted by Kumar and Rajalakshmi stated that MCC 
technology has focused on cloud security issues that exist in a 
variety of mobile devices[24]. Shamim believes that in a study 
around 2015 there would be 240 million businesses that use 
cloud computing services via mobile devices which would 
generate revenue in the MCL business of $ 5.2 billion[25]. 
The architecture of mobile cloud computing can be seen in 
Fig. 1. 

C. DeLone and McLean Model (D&M Model) 

The Delone and Mclean model is an information system 
model that was created in 1992[26]. D&M Model is a 
framework that functions to measure complicated dependent 
variables in research on information systems, in this method 
will be discussed about the influence of system quality and 
information quality on user usage and satisfaction[27]. Some 
research using the D&M model, among others, was carried out 
by Lee who examined what factors influenced the trust and 
satisfaction with the implementation of mobile banking in 
Korea[28]. This study uses the D&M model in assessing 3 
factors: system quality, information quality and interface 
design quality, using 276 valid questionnaires from mobile 
Bangking customers. The results of the study show that 
system quality and information quality significantly influence 
customer trust and satisfaction while design quality the 
interface does not affect customer trust and satisfaction. In the 
field of health, Bossen examines the methodological approach 
and the results of the evaluation of electronic health records 
(EHR) at hospitals in Denmark[29]. The results of the study 
explain that overall the staff has a positive impression in 
implementing the EHR, Performance, reliability, time 
response, login and all support can be received. In 2017 
Mahmoodi applied the D&M method in the field of education, 
the Virtual education system (VES) was evaluated using the 
D&M model, resulting in a conclusion that the quality of the 
system had a large impact. the level of 68.8% [30]. 

 

Fig. 1. THE MOBILE CLOUD COMPUTING ARCHITECTURE (SOURCE: TALAL 

H. NOOR, 2018). 
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III. SYSTEM DESIGN AND IMPLEMENTATION 

A. Proposed Method 

The proposed method in the research regarding the 
implementation of mobile cloud learning can be seen in Fig. 2. 

Fig. 2 above is the methodology used in research on the 
implementation of mobile cloud learning. Students and 
lecturers who are users of the system access the application 
using smartphones or tablets through the public network that 
can be accessed via data packages or wifi. Application is a 
combination of the concept of mobile learning in which there 
are several learning facilities in the form of downloading and 
uploading material, forums and quizzes combined with the 
concept of cloud computing which can use 3 services, namely, 
SaaS (Software as a Service), PaaS (Platform as Service) and 
IaaS (Infrastructure as a Service). This mobile application is 
evaluated using the DeLone and McLean Model to measure 
the level of acceptance of applications which include several 
factors namely Information Quality, System Quality, Intention 
to Users, User Satisfaction and Net Benefits. 

B. System Design 

The design of mobile cloud learning systems used OOA 
(Object Oriented Analysis) which is a modeling technique that 
combines data and processes in an object. The development of 
OOA techniques in this application uses Unified Modeling 
Language (UML) which is described in the form of use case 
diagrams, sequence diagrams and class diagrams 

C. Design of System 

The design of a mobile cloud learning application is 
illustrated in the use case diagram described in Fig. 3. 

Fig. 3 above shows the relationship between three actors, 
namely student, lecture and admin who interact with each 
other in a system consisting of registration processes, learning 
materials, online studies, discussions, quizzes, examinations, 
smart notifications and teleconferences. 

 

Fig. 2. MOBILE CLOUD LEARNING. 

  

Fig. 3. USE CASE DIAGRAM. 

 

Fig. 4. SEQUENTIAL DIAGRAM. 

Fig. 4 shows the design of a sequential diagram which 
includes the process beginning with students who join the 
courses held by each lecturer whose results will be evaluated 
with a quiz. 

The class diagram of the mobile cloud learning system in 
Fig. 5 shows the relationship of classes that make up a system. 
Classes formed in this system include students, lectures, 
courses, discussions, online studies and quiz. 

 

Fig. 5. CLASS DIAGRAM. 
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IV. RESULT AND DISCUSSION 

A. Data Collections 

This study aims to determine the factors that influence the 
implementation of mobile cloud learning in universities in 
Indonesia. System testing is done by distributing 
questionnaires to the faculties of education outside the 
Universitas Negeri Semarang. Students run the mobile cloud 
learning application from the login process to the system 
dashboard, then students try to download material from the 
PNF Program Management course after which they work on a 
quiz consisting of several questions that must be answered one 
by one until the last question, the system will calculate the 
value achieved directly after students finish answering all 
questions and the results will be displayed in the system 
dashboard. After running the mobile cloud learning 
application students were distributed 28 questionnaires 
consisting of 32 questions to be answered where the questions 
contained regarding system quality, information quality, 
service quality, the intensity of use, user satisfaction and net 
benefits. 

B. Program Implementation 

The mobile cloud learning system is built using the 
Laravel framework and Android Studio web view. The results 
of making an application are shown in Fig. 6, 7, 8, 9 and 10 as 
follows. 

Fig. 6 above shows the login application that must be filled 
in with a username and password that has been registered 
previously. If the user fills in a username and password that 
matches the one registered in the system, the user will be 
taken to the application's dahsboard menu display as shown in 
Fig. 7 as follows. 

Mobile cloud learning users, namely students, can 
download material according to the class they are following as 
shown in Fig. 8. 

 

Fig. 6. USERS LOGIN. 

 

Fig. 7. DASHBOARD MENU. 

 

Fig. 8. DOWNLOAD MENU. 

Fig. 9 shows a quiz application that can be answered by 
students after reading and studying the material they have 
downloaded previously. The questions in the quiz are 
randomized randomly according to the course taken by 
students. 

After students answer all the questions in the quiz, the 
system will do the calculation and automatically give a value 
to the correct answer to the final result of the calculation as 
shown in Fig. 10. 

C. System Testing 

1) Test validity of measuring instruments: Validity shows 

the extent to which the measuring instrument is able to 

measure what you want to be measured. In testing the validity 

of using the Pearson Correlation technique, where the process 

is seen from the correlation value on the total value of the 

answers. The value in the answer row is compared with the r 

table with a significance value of 5% and the number of 

samples 28 rtable is 0.374 as shown in Table I. 

 

Fig. 9. QUIZ MENU. 

 

Fig. 10. QUIZ RESULT. 
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TABLE. I. VALIDITY TEST RESULTS 

Variable Rcount Rtable Description 

X11 0,762 0,374 Valid 

X12 0,513 0,374 Valid 

X13 0,716 0,374 Valid 

X14 0,662 0,374 Valid 

X15 0,751 0,374 Valid 

X16 0,828 0,374 Valid 

X21 0,774 0,374 Valid 

X22 0,784 0,374 Valid 

X23 0,81 0,374 Valid 

X24 0,659 0,374 Valid 

X25 0,305 0,374 Not Valid 

X26 0,64 0,374 Valid 

X27 0,578 0,374 Valid 

X28 0,618 0,374 Valid 

X31 0,66 0,374 Valid 

X32 0,85 0,374 Valid 

X33 0,835 0,374 Valid 

X34 0,66 0,374 Valid 

X35 0,865 0,374 Valid 

X41 0,883 0,374 Valid 

X42 0,76 0,374 Valid 

X51 0,695 0,374 Valid 

X52 0,837 0,374 Valid 

X53 0,749 0,374 Valid 

X54 0,56 0,374 Valid 

X55 0,64 0,374 Valid 

X61 0,589 0,374 Valid 

X62 0,782 0,374 Valid 

X63 0,584 0,374 Valid 

X64 0,695 0,374 Valid 

X65 0,525 0,374 Valid 

X66 0,503 0,374 Valid 

The test results are declared valid if rcount> from rtable, 
from the research variables there is 1 variable that is declared 
invalid, namely the Integrated Completeness Variable of the 
System Quality group 

2) Measuring instrument reliability test: A reliability test 

in Table II is used to determine the consistency of measuring 

instruments that usually use a questionnaire. The reliability 

test is a continuation of the validity test where the items 

included in the test are valid items only. By using the 0.6 

limits it can be seen whether the instrument is reliable or not. 

Provided less than 0.6 is not good, 0.7 is acceptable and above 

0.8 is good. 

TABLE. II. RELIABILITY TEST RESULTS 

No  Variable CronBach’s Alpha N of Items 

1 Information Quality (X1) 0.881 6 

2 System Quality (X2) 0.889 7 

3 Service Quality (X3) 0.908 5 

4 Intensity of Use (X4) 0.916 2 

5 User Satisfaction (X5) 0.893 5 

6 Net Benefits (Y) 0.846 6 

3) Joint regression coefficient test (f test) 1: Joint 

regression tests are used to determine the effect together 

between the dependent variable (X) on the dependent variable 

(Y). The F Test results can be seen in Table III as follows: 

a) Predictors (Independent): Information Quality, 

System Quality, Service Quality 

b) Dependent Variabel: Intensity of Use. 

Based on the F test results from the above table using a 
significance level of 0.05 and df 1 (number of variables -1) 
df1 = 4 - 1 = 3 and df2 (nk-1) or 28 - 3 - 1 = 24 (where n = 
number of respondents, k = number of independent variables) 
read from table F of 3.01. 

For testing criteria if F arithmetic <F table, then Ho is 
accepted and if Fcount> Ftable then Ho is rejected. 

From the F test results obtained Fcount of 13,222, then 
Fcount> Ftable (13,222> 3.01), then Ho is rejected and H1 is 
accepted. So it can be concluded Information Quality, System 
Quality, and Service Quality together affect the Intensity of 
Use. 

4) Partial regression coefficient test (t test): T test is used 

to determine partially the independent variable (X) 

significantly influences the dependent variable (Y). Test 

results f using multiple linear regression can be seen in 

Table IV as follows: 

a) Independent Variable 

X1 – Information Quality 

X2 – System Quality 

X3 – Service Quality 

b) Dependent variable Y (X4)– Intensity of Use 

Test criteria T test is that if the tcount> ttable then H1 is 
accepted and Ho is rejected, and if the tcount <ttable then H1 
is rejected and Ho is accepted. 

TABLE. III. F TEST RESULTS 

F Count Value 

13.222 

TABLE. IV. T TEST RESULT 

Variable t count t table 

X1 0.268 2.064 

X2 2.040 2.064 

X3 1.169 2.064 
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For the value of t table can be seen from the statistical 
table with a significance value of 0.05 / 2 = 0.025 and degrees 
of freedom df = 28-3-1 = 24 is 2.064. 

Following are the results of the description of each 
hypothesis: 

1) Information quality variable test results that: 

Information Quality does not affect the Intensity of Use 

obtained from the Mobile Cloud Learning System. This is 

evidenced by the value of tcount <ttable (0.268 <2.064) which 

means H1 is rejected. 

2) System quality variable test results that system quality: 

does not affect the Intensity of Use obtained from the Mobile 

Cloud Learning System. This is evidenced by the value of 

tcount <ttable (2,040 <2,064) which means H1 is rejected. 

3) Time service variable testing results that service: 

Quality does not affect the Intensity of Use obtained from the 

Mobile Cloud Learning System. This is evidenced by the 

value of tcount <ttable (1,169 <2,064) which means H1 is 

rejected. 

5) The regression coefficient together test(test f) – 2: Joint 

regression tests are used to determine the effect together 

between the dependent variable (X) on the dependent variable 

(Y). The F Test results can be seen in table V as follows: 

a) Predictors (Independent): Information Quality, 

System Quality,  Service Quality, Intensity of Use 

b) Dependent variabel: User Satisfaction 

Based on the F test results from the above table using a 
significance level of 0.05 and df 1 (number of variables -1) 
df1 = 5-1 = 4 and df2 (nk-1) or 28 - 4 - 1 = 23 (where n = the 
number of respondents, k = number of independent variables) 
read from table F of 2.8. For testing criteria if F arithmetic <F 
table, then Ho is accepted and if Fcount> F table then Ho is 
rejected. 

Based on the F test results obtained Fcount of 9,255, then 
Fcount> Ftable (9,255> 2.8), then Ho is rejected and H1 is 
accepted. So it can be concluded Information Quality, System 
Quality, Service Quality and Intensity of Use together affect 
the User Satisfaction. 

6) Partial regression coefficient test (t test): T test is used 

to determine partially the independent variable (X) 

significantly influences the dependent variable (Y). Test 

results f using multiple linear regression can be seen in 

Table VI as follows: 

a) Independent variable 

  - X1 - Information Quality 

  - X2 - System Quality 

  - X3 - Quality of Service 

  - X4 - Intensity of Use 

b) Dependent Variable Y (X5)– User Satisfaction 

Test criteria T test is that if the tcount> ttable then H1 is 
accepted and Ho is rejected, and if the tcount <ttable then H1 
is rejected and Ho is accepted. 

The value of the t table can be seen from the statistical 
table with a significance value of 0.05 / 2 = 0.025 and degrees 
of freedom df = 28-4-1 = 23 is 2.069. 

Following are the results of the description of each 
hypothesis: 

1) Information quality variable test results that: 

Information Quality does not affect User Satisfaction obtained 

from the Mobile Cloud Learning System. This is evidenced by 

the value of tcount <ttable (0.811 <2.069) which means H1 is 

rejected. 

2) System quality variable test results that system quality: 

does not affect User Satisfaction obtained from the Mobile 

Cloud Learning System. This is evidenced by the value of 

tcount <ttable (-1.145<2.069) which means H1 is rejected. 

3) Time service variable testing results that service: 

Quality does not affect User Satisfaction obtained from the 

Mobile Cloud Learning System. This is evidenced by the 

value of tcount <ttable (1,157<2,069) which means H1 is 

rejected. 

4) Usage intensity variable testing results that usage: 

Intensity affects the User Satisfaction obtained from the 

Mobile Cloud Learning System. This is evidenced by the 

value of t> t table (3.094> 2.069) which means that Ho is 

rejected 

7) Joint regression coefficient tes (test f) – 3: Joint 

regression tests are used to determine the effect together 

between the dependent variable (X) on the dependent variable 

(Y). The F Test results can be seen in Table VII as follows: 

a) Predictors (Independent): Usage Intensity, User 

Satisfaction 

b) Dependent Variable: Net Benefits 

Based on the F test results from the Table VII using a 
significance level of 0.05 and df 1 (number of variables -1) 
df1 = 3 - 1 = 2 and df2 (nk-1) or 28 - 2 - 1 = 25 (where n = 
number of respondents, k = number of independent variables) 
read from table F of 3.39. 

TABLE. V. F TEST RESULT 

F Count Value 

9.255 

TABLE. VI. T TEST RESULT 

Variable t count t table 

X1 0.811 2.069 

X2 -1.045 2.069 

X3 1.157 2.069 

X4 3.094 2.069 

TABLE. VII. F TEST RESULT 

F count value 

18.137 



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 11, No. 1, 2020 

177 | P a g e  

www.ijacsa.thesai.org 

For testing criteria if F arithmetic <F table, then Ho is 
accepted and if Fcount> F table then Ho is rejected. 

From the F test results obtained Fcount of 18.137, then 
Fcount> Ftable (18.137> 2.8), then Ho is rejected and H1 is 
accepted. So it can be concluded that Intensity of Use and 
User Satisfaction jointly influences with Net Benefits. 

8) Partial regression coefficient test (t test): T test is used 

to determine partially the independent variable (X) 

significantly influences the dependent variable (Y). Test 

results f using multiple linear regression can be seen in 

Table VIII as follows: 

TABLE. VIII. T TEST RESULT 

Variable t count t table 

X4 0.682 2.060 

X5 3.406 2.060 

a) Independent Variable 

    X4 – Intensity of Use 

     X5 -  User Satisfaction 

b) Dependen Variable Y (X6)– Net Benefits 

Test criteria T test is that if the tcount> ttable then H1 is 
accepted and Ho is rejected, and if the tcount <ttable then H1 
is rejected and Ho is accepted. 

For the value of t table can be seen from the statistical 
table with a significance value of 0.05 / 2 = 0.025 and degrees 
of freedom df = 28-2-1 = 25 is 2.0. 

Following are the results of the description of each 
hypothesis: 

1) User intensity variable test results that user intensity: 

does not affect the Net Benefits obtained from Sthe Mobile 

Cloud Learning System. This is evidenced by the value of t <t 

table (0.682 <2.060) which means H1 is rejected. 

2) User satisfaction variable test results that user: 

Satisfaction affects the Net Benefits obtained from the Mobile 

Cloud Learning System. This is evidenced by the value of t> t 

table (3.406 <2.060) which means H1 is accepted. 

V. CONCLUSION AND SUGGESTIONS 

A. Conclusions 

Based on the f and t test results it can be seen that 
Information Quality, System Quality, Service Quality, 
together affect the Intensity of Use in the Mobile Cloud 
Learning System process, while individually do not affect the 
Intensity of use in the Mobile Cloud Learning System 
implementation. 

By used f and t test results it can be seen that Information 
Quality, System Quality, Service Quality, and Intensity of Use 
together affect user satisfaction. Information quality, system 
quality and service quality do not affect User in the Mobile 
Cloud Learning System implementation. 

By calculated f and t test results it can be seen that 
Intensity of Use and user satisfaction together affect Net 

Benefits, user intensity does not affect Net Benefit. User 
Satisfaction influences Net Benefits in the Mobile Cloud 
Learning System implementation. 

B. Suggestions 

Mobile cloud learning needs to be improved, especially on 
smart notification and teleconference features. In addition, this 
system also needs to be hosted on a server that has large 
storage and bandwidth specifications so that multimedia files 
can run well. 
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