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Abstract—This study aims to examine the effect of mobile web-based char-
acter building on enhancing student character. This study used an experimental 
research design. The population used in this study is elementary school students 
in the Cilincing district in North Jakarta in Indonesia. This research sample was 
taken randomly using the Slovin formula consisting of 192 students consisting 
of the experimental and control group. The data analysis approach in this study 
used the t-test for the inferential statistic to test the hypothesis in this research. 
The literature review covers 76 studies, and in conclusion, it is clear that the 
mobile web has a positive influence on student performance. However, some 
studies have presented that there is only a minor impact. Mobile web-based 
character-building developed in this study consists of integrating the values of 
character at the beginning, the core, and the end of class activity. Student char-
acter is estimated by measuring student inclination to learning, persistence, and 
student judgment. This study finds that the experimental group posttest for 192 
students achieved 36.92 larger than the control group of 24.78 with the t-test of 
0.006, which is smaller than 0.05. This study concludes that mobile web-based 
on character-building supports student character at elementary school of Cilinc-
ing district in North Jakarta in Indonesia. The contribution of this study is to 
build students’ personalities so that they can become individuals beneficial to 
themselves and their surroundings.
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1 Introduction

Education is an effort to improve student’s ability to have noble characters and live 
independently better. In this millennial generation, the world has entered the digital 
revolution or industrial revolution 4.0. The use of technology will change human life 
patterns. In the current digital era, industry 4.0 provides many conveniences and opens 
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opportunities, especially for students. Information becomes more quickly accepted 
and widely disseminated. Through such a situation, the potential challenges become 
increasingly diverse. Various socio-cultural values come without a hitch. Differences 
in physical, cultural, and thought are also more easily visible. The differences that exist 
can be complementary and strengthen unity.

On the other hand, it can trigger division. Based on the opportunities, challenges, 
and threats of the current digital era, it makes people aware that the role of education 
is not only to educate but also to integrate character values in all aspects of education. 
In this digital era, the optimal use of technology is the primary key for integrating the 
character values of the students. Having declined in morals, knowledge, and positive 
characters of the students are due to deviation use of technology and the internet. There-
fore, the urgency of character building needs to be considered for the students in this 
digital era. 

Many types of research related to the technology application in education have 
been done in the current years. The students with individual differences influence their 
thoughts towards the use of technology [1–6]. Social factors and cultural practices are 
essential to affect the students taking advantage of using technology. Furthermore, 
technology can also enhance student educational outcomes and improve social skills 
with others. Cultural habits have an impact on how the students make use of technol-
ogy. Technological development allows the students to get involved optimally and to 
acquire the material given effectively. The use of technology is appropriate for improv-
ing the student’s thinking skills. Another study found that some students face obstacles 
in using technology [7]. Improvement motivation approach can assist the students in 
controlling threats of utilizing technology and raise student learning outcomes. Stu-
dent willingness to technology is associated with self-regulation skills, satisfaction, 
and learning outcomes [8]. The student’s readiness for using technology significantly 
supports self-regulation skills to stimulate satisfaction and academic achievements. 
A similar study found a positive attitude towards technology by enhancing reading 
comprehension skills [9]. This study highlights that utilization of technology can ulti-
mately stimulate higher-order thinking skills. The application of technology in class 
can be used to assess students’ cognitive aspects [10]. Further, this study suggests that 
student learning performance and classroom dynamics can be raised by applying tech-
nology. However, previous studies conducted focused on relationships between using 
technology and the cognitive aspects of the students. So that the students can wisely 
use technology in industrial revolution 4.0, character education is very urgent to be 
frequently implemented. Therefore, it is essential to conduct this study by combin-
ing technology with character-building, shaping students’ noble behavior. This study 
developed mobile web-based character building and found out how to use this tech-
nology to improve fifth-grade elementary school student character at Cilincing district 
in North Jakarta as part of Indonesia. We primarily posed the question in this research 
as follows: “Is there any effect of mobile web-based character building on fifth-grade 
elementary school student character?”. This study is an effort to respond to the prob-
lems as follows: 

a) How to develop mobile web-based character building?
b) Were there any differences in the posttest of the positive character of the students 

because of applying mobile web-based on character education?
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Our research combined the mobile web and character education for students. Further, 
we will describe the advantages of utilizing the mobile web in education, including 
its impact on student competencies and other aspects. In addition, character-building 
by integrating many kinds of character values will also be presented related to the 
improvement of student character.

In this research, there are 76 literature reviews covered. This literature was selected 
based on its overview of current, relevant, and comprehensive publications related to 
the research questions posed in this research. In this literature review, we do analysis, 
synthesis, and critical evaluation to come up with a clear picture of the theme of this 
study and have to be assured to reflect the current state of the art.

1.1 Mobile apps in education

Technology can enhance student academic achievement [11–12]. Many recent stud-
ies related to mobile technology were conducted to improve learning quality. This study 
means that learning with technology has some benefits, including its portability and 
being free from geographic obstacles. Hence, it is essential to improve its implemen-
tation to foster student engagement in learning by giving wider collaborative opportu-
nities and easily accessible information. The student habits can be developed related 
to learning efficiency. These acts are considered that technology would also be relied 
on to distribute information and enhance the students’ literacy as a tool for proficiency 
construction. It is noteworthy that mobile learning can raise student ability in entrepre-
neurship [13]. In this sense, mobile technology drives student entrepreneurial compe-
tence, stimulating students to anticipate outside the box. The finding highlights that it is 
fundamental to raise student entrepreneurial competencies through introducing mobile 
learning platforms completed with their opportunities and challenges. Furthermore, 
technology can solve the problem of preparing the students to have a creative mindset, 
and energetic behavior is urgent for success. The results also include that these techno-
logical solutions can encourage student-centered learning and creativity. 

Mobile learning applications can control usability issues [14]. This technology is 
designed suitable with students’ needs according to their skills. Thus, this application 
can help the students to develop their communication and interaction skills. This study 
shows that technology’s advancement makes it convenient and efficient to the indi-
viduals supported by its utilization. There is a uniqueness of characteristics in each 
mobile apps for education providing its services [15]. These tools are the most com-
mon and encouraging approach to engage the students in learning and reinforcing their 
capacities. There are some benefits due to the advancement of educational apps involv-
ing the students who do not feel it is necessary to spend their time and money finding 
the learning resources. Mobile technology called Mobile-Assisted Mind Mapping 
Technique can encourage student writing skill performance [16]. This tool is very sup-
portive, utilizing mind mapping to enhance student argumentative writing competen-
cies and help students create interpretations and rationalize argumentative writing. It 
is interesting to note that using this technology can stimulate students’ creativity by 
brainstorming their ideas, visualizing their thoughts, and communicate them to others. 
In other words, technology can encourage a free flow of students’ ideas, making an 
ideal brainstorming format.
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Further, learning using the website can enhance the students’ learning activities [17]. 
It is indicated that this model can develop student knowledge acquisition leading to a 
higher increase in conceptual and experimental knowledge. It is explicitly highlighted 
that this model offers the students unparalleled access to learning resources. Interest-
ingly, applying this model makes learning experiences being open, flexible, providing 
chances for engaging, interactive, and efficient learning. The pervasiveness of applying 
websites can bridge classroom learning to the real world in contextualizing learning. 
Regarding the learning process, this is vital to establish that this technology allows for 
adjustability by omitting the urgency for learning to occur at a particular time and place. 
Most importantly, it is essential that mobile learning seems logically combine learning 
into students’ daily routine resulting in knowledge retention.

1.2 Student character

There are many studies related to offering a character-building model. One study 
confirmed that character education in extracurricular activities was done by imple-
menting simulation games [18]. This study highlighted that character values integrated 
into extracurricular activities include discipline, independence, health, sportiveness, 
creativity, cooperation, sportsmanship, and self-confidence. It is worth noting that the 
importance of character value integration in extracurricular activities can be included 
in non-formal educational activities. Moreover, this activity benefits students to form 
positive student behavior, including the students’ morals. Another study confirmed the 
effectiveness of teaching strategy on student affective domain [19–22]. It is presented 
that the implementation of cooperative learning methods can promote a positive student 
attitude. This result is incredibly accurate that possessing positive attitudes encourage 
positive behavior towards learning. Despite these facts, there is no information pro-
vided about examining the teaching method implemented to kinds of character values 
integrated. 

The teaching-learning process plays an essential role in upgrading empathy lev-
els [23–37]. The existing literature reports that a creative mind in educational efforts 
of experience in community problems can positively affect student sympathy. In this 
sense, highly interactive activities with lived experience can develop empathetic stu-
dent skills for ongoing advantages outside the classroom. 

Many factors are influencing the social skills of the students [38–42]. Internal and 
external factors predict solidarity, empathy, conversational, self-assertion, collabora-
tion, and conflict resolution skills of the student. These factors can improve or diminish 
student interpersonal skills. The teachers can stimulate student social skills by using 
the appropriate teaching method, including group discussion and a team-based proj-
ect. The students can develop their communication skills, respect others by listening, 
openness towards diversity, collaboration, and adaption. Character education can also 
be conducted by using stop motion animation [43–44]. The developed stop motion 
animation can be linked to personality building in-class activities, school atmosphere, 
extracurricular activities, and society’s participation. Many character values can be 
integrated involving discipline, religious personality, honesty, nationalism. Neverthe-
less, the existing literature has not been generated in detail about applying technol-
ogy related to positive student character. Our research adds to the extant literature by 
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focusing on creating character building based on mobile web for students at elementary 
schools and building character through the mobile web to enhance student character.

2 Method

This research was carried out for 192 fifth-year students at elementary schools of 
Cilincing district in North Jakarta in Indonesia for experimental and control groups.

2.1 Student character

The research used an experimental design which can be seen in Table 1. In the group 
experiment, mobile web-based character building was applied. In this research, there 
are different treatments provided for groups of experiment and control. There is no 
treatment for the control group. Table 1 presents the design of this research.

Table 1. Design of experimental research of mobile web-based character building

E X O1

C - O2

Notations:
E = Experimental 
C = Control 
O1 = Experimental Posttest 
O2 = Control Posttest 
X = Character building based on mobile-web

2.2 Population and sample 

This research comprises elementary school students in the Cilincing district in North 
Jakarta in Indonesia as population. This research withdrew a sample randomly involv-
ing 192 students for each group of experimental and control.

2.3 Instruments of research 

This research utilized a posttest instrument associated with student character involv-
ing student inclination to learning, persistence, and student judgment. After providing 
treatment in experimental, posttest was given to the group. The control group serves as 
a comparison with the experimental group given treatment. The comparison between 
the posttest of the two groups indicates the treatment effect delivered.

2.4 Data analysis

In statistical analysis, a normality test was done. A test of Kolmogorov-Smirnov 
was conducted for testing data distribution normality. Levene’s test was used for data 
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homogeneity. In this study, inferential statistics for hypothesis testing used the t-test. 
Hypothesis decisions were made utilizing criteria with a 0.05 significance level. If the 
test statistic is more extreme than the critical value, the null hypothesis was rejected. 
On the contrary, the hypothesis of null fails to be rejected if the test is less extreme.

3 Results and discussions

3.1 Mobile web-based character building 

Mobile web-based character building was design using 8b as a professional web. 
8b has sections with standards and is so sensitive that mobile web content is ideal for 
smartphones. Google accelerates for 8b as Mobile Pages based on the web being an 
HTML framework which is open-source on which page can be loaded in the mobile 
web which is quicker if it is opened through smartphones. Accommodating to support 
web that is mobile to make faster, the designs of 8b.com comprise many kinds of cat-
egories. The template of 8b.com has many current configurations and types which are 
up-to-date. This mobile web utilized the ‘consulting’ template category. Some but-
tons are essential on the editor page related to adding, deleting, editing sections, etc. 

There are five menu bars on the main page of mobile web-based character building: 
home, background, documentation, legal basis, and objectives. The home menu offers 
contact person, welcome page, the guidance titles of character building leading to other 
pages explaining in detail. Some 2D animation video menus are related to character 
building at the bottom of this main page. These animated videos tell about the way 
character values are assimilated in the classroom.

The background page shows the rationality of this product providing instructions 
for elementary school teachers to integrate character values in class from the beginning 
until the closing activities of the teaching-learning process. Furthermore, it is expected 
that implementing mobile web-based character building can improve teacher compe-
tencies to instill character values in class to build students’ positive characters. 

On the documentation page, it can be seen activities of inculcating sportsmanship 
values in physical education and health class at elementary schools. In addition, the user 
also can see the activities of cultivating religious culture through praying before class 
begins. Other activities shown on this page are promoting student creativity by using 
the environment as a learning source, fostering productivity value through displaying 
student work, introducing nationalism value by singing national anthems, and an open 
library where students can borrow and return books by taking notes by themselves.

3.2 Mobile web-based character-building impact on student character

Table 2 presents normality results for 192 students as the sample for the control and 
experiment groups. Mean as the measurement of normal parameters as the distribution 
central tendency and variability measurement of standard deviation arriving at 24.780 
and 4.404 for the control group posttest and 36.920 and 4.041 for experimental group 
posttest. Table 2 also displays that the value of Kolmogorov-Smirnov in the posttest of 
the control group achieved 0.197 and experimental group 0.130 bigger than 0.05. The 
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posttest calculated value of Kolmogorov-Smirnov demonstrated by the absolute score 
in highest differences for the control and experimental class attained 0.078 and 0.084 
smaller than 0.0981 of table values in the Kolmogorov-Smirnov. The findings show 
that the posttests in the control and experimental groups have a normal distribution for 
statistical analysis. This measurement can increase research objectivity and keep away 
from intolerance.

Table 2. Test of Kolmogorov-Smirnov 

Experiment Control 

N 192 192

Normal Parameters Mean 24.780 36.920

Std. Deviation 4.404 4.041

Most Extreme Differences Absolute .078 .084

Positive .077 .077

Negative –.078 –.084

Kolmogorov-Smirnov Z 1.076 1.170

Asymp. Sig. (2-tailed) .197 .130

In Table 3, Levene’s test using df1 = 1 and df2= 382 in the posttest is 0.061 greater 
than 0.05. This measurement indicates that the variance level of experimental and con-
trol groups is unchanging over the sample; therefore, the probability values are reliable.

Table 3. Test of variances homogeneity 

Levene Statistic df1 df2 Sig.

3.539 1 382 .061

Table 4 shows group statistics indicating that the experimental group’s posttest for 
192 students achieved 36.92 more than the posttest for the control group of 24.78. 
It can be confirmed that statistically, the descriptive difference exists between posttest 
in experiment and control class. Table 5 is necessary to prove the significance of this 
difference.

Table 4. Descriptive statistics

Group N Mean Standard Deviation Standard Error Mean

Control 192 24.78 4.404 0.318

Experiment 192 36.92 4.041 0.292

It can be explained that experimental posttests are significantly different from con-
trol ones. The t-test of posttest data in experimental and control groups seen in Table 4  
reached 0.006 smaller than 0.05. Further, the calculated t-values for the posttest of 
both groups arrive at 1.622. Based on these measurements, it can be confirmed that the 
hypothesis of null is rejected.
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Table 5. t-test in posttests of experiment and control

Levene’s Test 
for Equality of 

Variances
t-test for Equality of Means

F Sig. t df Sig. 
(2-tailed)

Mean 
Difference

Std. Error 
Difference

95% Confidence 
Interval of the 

Difference

Lower Upper

3.539 0.061 28.133 382 .000 ˗12.135 .431 –12.984 –11.287 

In Table 5, it can be shown that Levene’s test attained 0.061 larger than 0.05 prov-
ing that data variance of the experimental and control group is homogenous so that 
interpretations of independent samples test output can be guided by the score in equal 
variances assumed. It can be inferred that the posttest in the experiment has a signifi-
cant difference from the one in control. Table 5 also displays that the mean difference 
reached –12.135 indicating the difference between posttest in the experiment and con-
trol group from –12.984 to –11.287. The calculated t value achieved 28.133 larger than 
the t table of 1.1960, indicating a difference of posttests in the experimental and control 
groups.

Based on findings, it can be interpreted that the implementation of mobile web-
based character-building positively influences student character at elementary schools 
at Cilincing District in North Jakarta in Indonesia. This study confirms that applying 
mobile web-based character building can develop the upbeat personalities of the stu-
dents. This result is consistent with the study presenting that the character-building 
model can enhance student positive behavior [45–47]. Model of character building 
based on assessing the quantity of attendance, the steadiness of submitting the assign-
ments, hindering violent behavior, student participation in school cooperation, and 
non-academic culture. Similar to the study finding the model character education related 
to school culture [48–49]. It is highlighted that religious, honest, discipline, clean and 
healthy school culture stimulate character-building conducted through school culture.

Further, character-building on the mobile web-related teaching-learning process can 
upgrade the positive character of the students [50–54]. Character-building guidance for 
the teachers involves integrating values of character in the classroom. Implementation 
of character education guidance on the website can increase student positive behavior 
[55–56]. The direction of character value integration at school can enhance student 
achievement, motivational and social-emotional behavior. In addition, the classroom 
action research to follow the character-building guidance provided can raise a positive 
student attitude [57]. Character building through school culture can develop positive 
student character. The use of an e-learning model can enhance student character [58]. 
Building character values involving honest and discipline characters can be done 
through student worksheets with an e-learning model. 

Moreover, technology plays a role in character building for the students [59–64]; 
implementing technology forms students’ character, including morality, discipline, tol-
erance, and cooperation. Besides, student character can be developed through using 
blended learning [65]. It is believed that this method can integrate character values 
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comprising communication, creativity, curiosity, and hard work in the teaching-learning 
process in math class. Technology implementation can enhance students’ character [66]. 
Student characters developed through using technology are mutual help, social soli-
darity, tolerance, community sense, collective sense, and collaboration. The teacher’s 
skills to apply technology to improve students’ character play a crucial role. Teachers’ 
competencies to effectively run this method cannot be ignored.

4 Conclusion

Based on the posttest for the experimental group, given that the treatment of apply-
ing mobile-web-based character building is larger than the posttest of the control group 
had no treatment with a statistically significant difference. We conclude that mobile 
web-based character-building implementation positively affects the enhancement of 
student character at Cilincing District. This tool explains the guidance for elementary 
school teachers to be applied at school to effectively implement character education 
for the teaching-learning process, including the beginning, core, and closing activities. 
Moreover, the guidance of applying the character value of sportsmanship integrated 
into physical education and health class is also attached on this mobile web. Besides, 
the values of character combined in the school’s culture, including religion, honesty, 
working ethos, and nationalism, are provided on this mobile web. The teachers imple-
menting the guidance effectively how to integrate character values at school positively 
affect students’ lives positive character. 

Further research can be recommended that this character building based on the 
mobile web can encourage student behavior at elementary schools in all regions of 
Jakarta. This study aims to guide elementary school teachers about integrating char-
acter values in the teaching-learning process towards meaningful learning for the 
students. The limitation of this study is that this research only covers elementary school 
students in East Jakarta. It is recommended that further research should also include 
North, South, Central, and West regions in Jakarta to find out comprehensively about 
technology advancement’s influence on character education.
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