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Abstract: Higher education institutions currently use digital technology in carrying out 
their activities, both academic and non-academic. This makes digital technology 
increasingly popular in the Education sector, especially Mobile Apps. Because of its ease 
of use, mobile device-based educational applications are currently very popular and 
widely accessible. To answer the challenges due to digitalization, the Faculty of 
Education conducted research "Development of the Android-based PKM Center Mobile 
Leaning Application, Faculty of Education, Surabaya State University". The development 
model used in this study is a procedural model that adapts the Borg and Gall R&D model. 
This research aims to developing the Android-based PKM Center Mobile Learning 
application and to find out the effectiveness of developing the Android-based PKM 
Center Mobile Learning application. The expected results of this research will be in the 
form of an Android-based PKM Center Mobile Learning application. Based on the results 
of the trials in this study it can be seen that the development of the Android-based PKM 
Center Mobile Learning Application at the Faculty of Education, State University of 
Surabaya has been successfully carried out. The PKM Center Mobile Learning 
application is effective in helping students meet their needs related to community service 
activities. 
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Introduction  

 
The increasing use of digital technologies resulting 

in the replacement of face-to-face meetings with digital 
interactions (hereinafter referred to as digitization) leads 
to transformations that challenge higher education 
institutions (HEIs) and provide them with opportunities 
(Marquez-Ramos, 2021). Digitalization of business, 
economy and society actualizes the issue of the effective 
response of higher education institutions to new 
challenges and opportunities (Bencsik, 2020; Saeedi & 
Visvizi, 2021; Babkin et al., 2021; Savina & Stepanov, 
2020). To meet the new requirements, higher education 
institutions are devoting great attention to digitizing 
their services, including teaching services (Limani et al., 
2019; Alhubaishy & Aljuhani, 2021). Digital technologies 
are becoming more popular in education because of the 
profitability they gain through scalability (Sprenger & 
Schwaninger, 2021). This advantage is especially 

relevant in the context of reducing funding for the 
education system, the need to ensure the economic 
efficiency of universities (Frolova & Rogach, 2021). 

Higher education institutions currently use digital 
technology a lot in carrying out their activities, both 
academic and non-academic. This makes digital 
technology increasingly popular in the education sector, 
especially mobile apps. Mobile apps shape and 
reproduce norms, values and beliefs; create new 
practices; and is a productive form of power and 
authority (Andalibi, 2021). The fact that a large portion 
of the world's population owns a smartphone indicates 
the rapid growth rate achieved throughout the digital 
revolution (Abraham, 2020). Currently, mobile devices, 
portable devices, and internet access such as 
smartphones or tablets have become part of everyday 
modern human life. They are used for various activities, 
including educational and learning activities (Soparno & 
Tarjana, 2021). Due to its ease of use, educational 
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applications based on mobile devices are currently very 
popular and widely accessible (Bolatli & Kizil, 2021). 
Mobile devices, laptops, and tablet computers are 
portable and lightweight devices. Therefore, the use of 
this technology has recently increased both in classroom 
and outside the classroom (Gökçearslan et al., 2017). In 
addition, mobile applications and Internet connectivity 
which are considered as part of mobile technology offer 
an extra dimension of learning by directing students to 
unexplored ideas and knowledge when interacting with 
other users on social networking sites such as Facebook 
and Twitter which are accessed via smartphones and 
tablets (Thedpitaka & Somphong, 2021). 

Based on the explanation above, it can be said that 
digitization has occurred in tertiary institutions since 
many years ago, and research has also proven that 
almost all activities that occur in tertiary institutions 
have used digitization methods, both academic and non-
academic. This can also be interpreted that in the daily 
activities carried out in tertiary institutions, digital 
media has a very important role, especially digital 
mobile. The Faculty of Education, State University of 
Surabaya is one of the faculties that plays a large role in 
Community Service (PKM) activities. However, the 
current situation is that the Faculty of Education does 
not yet have a facility that can be used by students as 
well as educators and education staff to be able to more 
easily access all information related to Community 
Service activities. To answer the challenges due to 
digitalization and to meet deficiencies related to facilities 
that can be used to access PKM information, the Faculty 
of Education conducted research "Development of the 
Android-based PKM Center Mobile Learning 
Application, Faculty of Education, Surabaya State 
University". This research aims to developing the 
Android-based PKM Center Mobile Learning 
application, and to determine the effectiveness of 
developing the Android-based PKM Center Mobile 
Learning application. The research urgency of 
developing the Android-Based PKM Center Mobile 
Learning Application is as follows: Facilitate students in 
accessing information related to Student Creativity 
Program (PKM) activities, and make it easier for 
students to prepare PKM activity proposals, because the 
PKM Center Mobile Learning Application is equipped 
with a menu that provides examples of PKM proposals. 

 
Method  

 
This study applies research and development 

methods (Research and Development). According to 
(Borg & Gall, 1983), educational research and 
development is a process used to develop and validate 
educational products, meaning that educational 

development research (R&D) is a process used to 
develop and validate educational products. The results 
of development research are not only the development 
of an existing product but also to find knowledge or 
answers to practical problems. As for R & D research 
aims to find, develop and validate a product, thus R & D 
research is longitudinal. According to (Borg & Gall, 
1983), R & D research in education includes ten steps as 
can be seen in Figure 1. 

 

 
Figure 1. Stages of Borg & Gall (1983) R&D Research 

 
The development model used in this study is a 

procedural model that adapts the Borg and Gall R&D 
model, a modification from Sukmanata, and an 
adaptation from McKenny, including the stages of 
preliminary study, development, and testing. Therefore, 
the development procedure in this study is just 
following these stages. 

The development procedures carried out in this 
development are: 
1. Before researchers develop a program, first define the 

problem, namely how to develop an Android-based 
PKM Center Mobile Learning application. 

2. Describe the design of the Android-based PKM 
Center Mobile Learning Application to facilitate 
administrative management, namely identifying 
what information is needed, when, where, in what 
form and so on. 

3. Developing a prototype design for the Android-
based PKM Center Mobile Learning Application as a 
model to be developed. 

4. Performing the preparation (design) of the Android-
based PKM Center Mobile Learning application. 

5. Implementation of the program, which consists of 
several activities, including: a) Testing the results of 
the Android-based PKM Center Mobile Learning 
application by several random samples, to provide 
input. b) Improved trial results. c) After the trial was 
deemed sufficient, the Android-based PKM Center 
Mobile Learning application was then developed. 
Then the application is implemented on a cellphone 
to be used by the general public. 
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6. Program evaluation and follow-up, after the program 
has been tested, it evaluates the program by 
providing input for further program development. 

 

Result and Discussion 
 
Result 

Need Analysis 

Needs analysis is the first stage that must be carried 
out in the development model used in this research, 
namely, the Borg and Gall research and development 
model. At this stage the researcher analysed from 
various sources and identified a problem that still had 
no solution, that is, many students wanted to participate 
in research and community service activities but they 

lacked relevant and credible sources to start with. Based 
on these problems, the researcher then analysed again, 
what methods can be used to provide students with 
sources of information that are flexible but also easy to 
access. Then the researchers came to the conclusion to 
conduct research and development of the PKM Center 
Mobile Learning Application with the hope that it could 
also increase student creativity. 

Planning 
After determining what solutions are in accordance 

with the problems being faced, the researcher then 
begins to plan how to realize these goals, which enters 
the second stage, namely planning. At this stage the 
researcher plans everything related to this research, 
starting from the human resources needed, the experts 
needed, the budget that needs to be prepared, to the 
materials related to the development of the PKM Center 
Mobile Learning Application. Everything is arranged in 
systematic detail with the aim that no steps are missed 
and goals can be achieved effectively and efficiently. 
 
Develop Preliminary Form of the Product 

After careful planning, the next stage is carried out, 
namely the application development process. at this 
stage the application is being made little by little until it 
becomes an application that suits your needs, namely 
the PKM Center Mobile Learning Application. The 
results of this development stage can be seen in figures 
2, 3, and 4. An explanation of each menu contained in 
the application can be seen in table 1. 

 

 

   
Figure 2. Front page of PKM centre 

mobile learning application 

Figure 3. Home page of PKM centre 
mobile learning application 

Figure 4. Menu page of PKM centre 
mobile learning application 

 
Table 1. Explanation of Each Menu 
Menu Description 

Upload PKM “Upload PKM” is a menu provided for students to upload research proposals to be submitted. 
Agenda PKM “Agenda PKM” is a menu that contains information related to the ongoing PKM. For example, if there is a 

new announcement from the administrator, faculty, or department, it will be uploaded in the menu. 
Guidelines PKM “Guidelines PKM” is a menu that contains information related to the Pkm implementation guidelines and 

also proposal writing guidelines. 
Proposal’s Examples “Proposal Examples” is a menu provided so that students can find examples of previous proposals that 

have passed and been funded, so that students no longer need to have trouble finding credible examples. 
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Main Field Testing 
After the application has been developed or 

created, the next stage is to test the application using a 
limited sample. In this study the trials were carried out 
using the same category standards at each trial stage, but 
the number of samples used was different. In this limited 
trial the number of samples used was 5 people from the 
Faculty of Education, Surabaya State University. The 
instruments used in the trials in this study were as 
follows. 

 
Table 2. Test Questionnaire Instrument 
Category  Total Question  

Functional  5 items 
Design 5 items 
Ease to access 5 items 
Suitability of needs 5 items 
Total 20 items 

 
The results of the limited trial of the Android-Based 

PKM Center Mobile Learning Application are as follows. 
 

 
Figure 5. Main field-testing result 

 
Main Product Revision 

The results of the limited trials have shown that the 
PKM Center Mobile Learning Application is in great 
demand by users and has also achieved a good 
percentage level in each category. However, it is still too 
early to be complacent. Because the results of these trials 
also found that there are still many deficiencies that need 
to be corrected. So, at this stage revisions or 
improvements need to be made. Based on the results of 
the trial improvements will be more focused on ease of 
access to the PKM Center Mobile Learning Application. 
Many of the users also give poor ratings in this category, 
therefore the main improvement that will be made at 
this stage is the ease of access to the PKM Center Mobile 
Learning Application. 

 
Preliminary Field Testing 

Preliminary field testing is the second testing phase 
using more samples than before. In this trial the 
instrument used remained the same and was tested on 

15 sample people and 2 experts. The results of the second 
trial in this study are as follows. 

 

 
Figure 6. Preliminary field-testing result 

 
Revision of Product 

Based on the results of the second trial, it can be 
seen that all categories on average have received a good 
percentage, but not the results of the assessment by 
experts. Several points were underlined by the expert so 
that improvements could be made, namely, the use of an 
inaccurate writing font. This makes the appearance less 
attractive and irregular when viewed. Then choose the 
colours used and the icons that are still monotonous. So 
that at this second revision stage the researcher will 
focus more on improving the application in terms of 
appearance to make it more attractive according to input 
and also directions from experts. 
 
Operational Field Testing 

Operational field testing is the final trial stage 

before the product is officially implemented or 
deployed. At this stage the samples used will also be 
more numerous and more varied, meaning from various 
backgrounds, not only students of the Faculty of 
Education, State University of Surabaya. However, as 
previously explained, the reference instrument used was 
the same as that used in the two previous trial stages. 
The results of this last trial are as follows. 
 

 
Figure 7. Operational field-testing result 
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Final Product Revision 
After the product has been tested for the last time, 

the product is still given one more revision stage to 
ensure that the product is really ready to be 
implemented or officially distributed. It also provides 
one more opportunity if at the final trial stage 
deficiencies or obstacles are found that need to be 
addressed or repaired. In the results of the last trial the 
PKM Center Mobile Learning application has obtained a 
very good average percentage in each category tested. 
Even in the functional category, which in the previous 
two trial stages received the least percentage, in the last 
trial stage it has been able to equalize with the other 
categories. This also means that the PKM Center Mobile 
Learning Application is ready to be officially deployed 
for use. Therefore, at this final revision stage, the 
researcher will only ensure the perfection of the PKM 
Center Mobile Learning application before it is officially 
disseminated. 

 
Dissemination or Implementation  

The distribution or implementation stage is the 
final stage of the research and development model 
developed by Borg and Gall. After the product is 
confirmed as feasible for implementation, it is at this 
stage that the product will be officially distributed or 
implemented. The PKM Center Mobile Learning 
application, which has been confirmed and re-checked 
at the last revision stage, will begin distribution at this 
stage. The distribution of the PKM Center Mobile 
Learning Application is carried out through Google's 
official Android-based application distribution 
platform, namely through the Google PlayStore. Users 
can directly enter the PlayStore platform found on their 
respective smartphones and then just type "PKM Center 
FIP" in the search field, then the application will appear 
and the user just has to install it, so the Pkm Center 
Mobile Learning Application is ready to use. 

 
Discussion 

Digital technology is increasingly favoured by 
many people in the 21st century. Technology is a part of 
everyday life, and especially for higher efficiency and 
better productivity (Singh, 2021). The importance of 
facilitating adequate means and infrastructure for the 
development of digital technology innovation has been 
repeatedly recognized (Fink et al., 2020). One of the 
innovations that are currently being carried out the most 
is the integration of digital technology in the learning 
process in every educational institution. The use of 
technology in education is growing rapidly and the 
range of digital technology that is routinely used by 
children is very wide (Madanipour & Cohrssen, 2020). 
Even very young children are taking part in the digital 
and virtual world; virtual spaces and digital platforms; 

use applications on digital screens; and playing games 
on computers and tablets (Magnusson, 2021). This 
renewal is often referred to as digital learning. Digital 
learning is an innovation that is expected to increase the 
effectiveness of the learning process. 

Therefore, many educational institutions are 
competing to develop digital-based learning media. In 
fact, high expectations for digital learning are often 
reflected in the use of new policies and curricula 
(Calderon & Tannehill, 2020), one of which is by 
developing android-based applications that are used to 
facilitate students in the learning process. Where 
android itself is very popular with smartphone users in 
recent years. The increasing development of Android-
based information technology has resulted in the 
number and level of mobile phone users growing 
rapidly (Zhang et al., 2022). In 2019, more than 5 billion 
people worldwide use mobile devices, and it is 
estimated that about half use smartphones (Ju-Choel, 
2020). Therefore, by utilizing this phenomenon the 
development of Android-based learning applications is 
expected to increase the effectiveness of the learning 
process. 

The Faculty of Education has a similar problem, 
namely the absence of learning media that facilitates 
students to take part in Community Service activities, 
while student interest is high. To overcome this problem 
the Faculty of Education came up with a solution which 
is developing an Android Based PKM Center Mobile 
Learning Application to facilitate students who are 
interested in participating in this Community Service 
activity. 

The Android-Based PKM Center Mobile Learning 
Application Development carried out by the Faculty of 
Education, Surabaya State University can be said to have 
been successful. Based on the data obtained from the 
results of the last trial conducted, it can be seen that each 
category tested was above 80%, this means that each 
category can be said to be very feasible. The functional 
category gets a percentage rate of 90%, meaning that the 
Android-Based PKM Center Mobile Learning 
Application is developed according to its function, or 
with the Android-Based PKM Center Mobile Learning 
Application Most of the user's goals can be achieved 
effectively and efficiently. Then there is the design 
category, this category has also obtained a high 
percentage of 92%. This can be interpreted that the 
design or appearance of the Android-Based PKM Center 
Mobile Learning Application has been able to attract the 
attention of users, or users of the Android-Based PKM 
Center Mobile Learning Application feel that the 
appearance is good, even though in the previous two 
trial stages this category received a lot of many revisions. 
Even the experts also provide some criticism and 
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suggestions in this category. However, in the last trial 
the researcher was able to complete all of these criticisms 
and suggestions by making good revisions. 

The third category is ease of use, this category 
initially had many shortcomings at the beginning of 
development, but researchers made good improvements 
so that at the next trial stage there were no obstacles or 
deficiencies of value in the category. And in the last trial 
it got a percentage of 90%, which means that the 
Android-Based PKM Center Mobile Learning 
Application is easy for users to access. Finally, there is 
the category suitable of needs. In this category the 
researcher did not experience any significant problems, 
so that at the last trial stage this category got a 
percentage of as much as 90%. This can be interpreted 
that the Android-based PKM Center Mobile Learning 
application can indeed answer user needs, or it can also 
be interpreted that with the Android-based PKM Center 
Mobile Learning application, most user needs can be 
fulfilled with the Android-based PKM Center Mobile 
Learning application. 

Based on the results that have been described, it can 
be seen that the development of the Android-based PKM 
Center Mobile Learning Application has been 
successfully carried out and is proven to be able to meet 
the needs of users, namely students of the Faculty of 
Education, Surabaya State University. This is proven by 
the results of trials in the functional and suitable of needs 
category, where most users say that the Android-based 
PKM Center Mobile Learning application is in 
accordance with its function and is able to meet their 
needs. The effectiveness of Android-based application 
development is also supported by several previous 
studies, such as research conducted by Trabelsi (2020) 
with the title "Android-Based Mobile Apps for Hands-
On Education". This research aims to demonstrate how 
mobile devices can be used to develop new educational 
activities and tools and learning approaches that seek to 
benefit from the prevalence of mobile devices in student 
communities. And the results of his research show that 
the Android-based learning activities discussed have a 
positive impact on students' direct firewall skills and on 
student performance in terms of achieving course 
learning outcomes. 

In addition, a comparative analysis of various 
Android applications related to the applications 
discussed emphasizes their significance, especially for 
academic environments (Trabelsi, 2020). Research 
conducted by Zulfiani et al. (2021) also proved that the 
development of an android-based application called the 
Android version of science education-adaptive learning 
system (ScEd-ALS) proved effective in improving 
student learning outcomes, even ScEd-ALS was proven 
to be the most effective medium compared to with aural 

media and writing/reading. Relevant research results 
were also proven by Bani et al. (2021) who examined the 
effect of developing the Android-based Harmonic 
Oscillation Pocket Book in improving students' 
cognitive learning outcomes. The results of his research 
show that the Android-based Harmonic Oscillation 
Pocket Book has proven effective in improving students' 
cognitive learning outcomes, and students show a 
tendency to respond positively to the software. Besides 
being effective for student learning processes and 
outcomes, research conducted by Pahuriray (2021) also 
proves that the development of Android-based 
applications has also proven effective in facilitating 
transaction activities at the student office, making it 
easier for students to communicate and find out about 
school events, and increasing the effectiveness of school 
administration activities. 

Not only in the education sector, has android 
development also proven effective in other sectors of 
human life, for example, health. In 2019 the world was 
attacked by the Covid-19 Pandemic. The development of 
an android application that is enabled to detect COVID-
19 infection from a chest CT scan using the deep learning 
algorithm performed by Agus has proven to be very 
efficient and accurate. The results of his research show 
that the neural network that was trained to detect 
COVID-19 in his research was tested with an F1 score, 
and each category, namely accuracy and sensitivity, 
both achieved scores of 99.58% and 99.69%, which are 
better than most of the outcomes in the COVID 
diagnosis domain from CT scans (Verma et al., 2022). 
Relevant research results were also shown by Agus who 
researched the InStrat COVID-19 tutorial application 
which was developed to provide accurate and regularly 
updated information about COVID-19 to frontline 
health workers and epidemic response workers in 25 
states of Nigeria. The results showed that 65 (50%) 
participants reported that the app increased their 
understanding of COVID-19, while 69 (53%) stated that 
they had applied the knowledge and skills learned at 
work. Overall, the functionality and usability of the 
application is satisfactory (Otu et al., 2021). Some of the 
results of this research confirm that Android-based 
application development will never be a wrong 
investment. Because in addition to the times that are 
getting faster and the level of smartphone use is 
increasing, Android-based applications will be able to 
continue to be updated according to the needs of their 
users. This will save a lot of money, manpower and other 
resources. 
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Conclusion  

 
The development of mobile applications is not 

something new anymore. Along with the high number 
of enthusiasts and smartphone users, many educational 
institutions are competing to develop android-based 
applications, as well as the Faculty of Education, 
Surabaya State University, which has problems that are 
often experienced by using traditional systems, namely 
the lack of the latest information needed by students. 
student. Therefore, the Faculty of Education, State 
University of Surabaya brought a solution by 
developing the Android-Based PKM Center Mobile 
Learning Application which aims to facilitate students 
who are interested in learning to do community service 
(PKM). Based on the results of the trials in this study it 
can be seen that the development of the Android-based 
PKM Center Mobile Learning Application at the Faculty 
of Education, State University of Surabaya has been 
successfully carried out. The PKM Center Mobile 
Learning application has also been proven to be able to 
meet the needs of its users very effectively. This is 
evidenced by the scores obtained in each of the 
categories tested, namely functional, design, ease of use, 
and suitable of use. Where the average trial results on 
the PKM Center Mobile Learning Application reach 
90%. Therefore, it can be concluded that the PKM Center 
Mobile Learning application is effective in helping 
students meet their needs related to community service 
activities. The results of the study show that the 
development of the Android-based PKM Center Mobile 
Learning Application can affect the scientific 
management of education, especially to improve the 
quality of students in the tertiary environment. 
However, the development of the Android-Based PKM 
Center Mobile Learning Application also still requires 
continuous improvement to be able to continue to 
improve product performance and also as an effort to 
adapt it to the needs of its users. The Android-based 
PKM Center Mobile Learning Application also needs 
regular monitoring and evaluation so that managers can 
keep up to date with the needs of PKM Center Mobile 
Learning Application users. 
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