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ABSTRACT

Social skills are important for students to build positive
interactions with others. However, these skills are still low
because learning tends to focus on cognitive development.
The solution offered is the implementation of a cooperative
learning model of the Teams Game Tournament (TGT) type,
assisted by Wordwall. Describing and analysing the
differences in social skills between students who use the TGT
model assisted by Wordwall and students who use the
Number Head Together (NHT) model is the purpose of this
study. Using a quantitative approach with a nonequivalent
control group quasi-experimental design. Data were
collected through tests and observations involving 43 fourth-
grade students from SDN 177 Cipedes, using the total
sampling technique. The data analysis showed that the
control group obtained a gain score of 5.06, while the
experimental group obtained a gain score of 9.80. The
hypothesis test yielded a significance value < 0.005, and the
effect size using Cohen’s d formula was 1.08, which falls into
the large category. Based on those statements, it can be
concluded that there is a significant difference in students'
social skills (basic aspects of interaction, communication,
team building, problem solving) between students who use
the TGT model assisted by Wordwall and the NHT model, and
the team games tournament learning model has a strong
effect on improving students’ social skills.
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1. INTRODUCTION

Education is the process of knowledge transfer through training, learning, or research to
achieve specific goals. Helping educators develop students' social skills so they can face and
solve various problems is one of the goals of education (Gunawan & Indriyani, 2021).
However, in practice, there are still learning activities that focus on developing students'
knowledge potential but do not optimize development in other aspects, such as the affective
domain, which relates to social skills. Social skills are the extent to which a student can create
and maintain appropriate social relationships, be accepted by others, build and maintain
friendships, and end negative relationships.

The development of social skills is necessary because they do not emerge instantly but
through a process of habituation shaped by the student's environment (Rahayu et al., 2016).
Students with good social skills tend to adapt more easily to their surroundings and develop
their potential. This statement is supported by Iswaningtyas (2017), who emphasizes that
students with good social skills more readily develop qualities such as self-confidence,
cooperation skills, and academic achievement. Students with poor social skills usually have
difficulty controlling themselves, showing empathy, and interacting with others (Surya, 2018).
(Murtafiah & Sahara, 2019) also argue that students need social skills to meet their social
interaction needs and adapt to their surroundings.

The IPAS subject, which covers material on social sciences, is closely related to social skills.
This is in line with the learning objectives of IPS, which aim to shape students into good
citizens by developing knowledge, social skills, and social awareness that benefit themselves,
society, and the country (Puspitaningdyah, 2018). The IPS learning material at the elementary
school level not only covers knowledge about social sciences, but also includes various things
that are beneficial for students' personal development and relevant to their current and
future lives, especially in the context of the diversity of aspects of their living environment
(Aulia et al., 2023).

Based on the results of a preliminary study conducted at SDN 177 Cipedes through
interviews with fourth-grade homeroom teachers, several problems were identified in the
learning process, particularly those that could impede the development of students’ social
skills. These problems include students who are selective in choosing friends, students who
bully and tease their friends, students' who interrupt their friends’ conversations, students
who hesitate to ask teacher questions when they do not understand the learning material,
students who are unable t take responsibility for completing tasks when studying in groups,
and students who are unable to respect differences of opinion.

Based on these conditions, efforts are needed to improve social skills by implementing a
learning model supported by learning media that can stimulate students’ social skill
development. Research by Eldiana (2022) shows that the use of the TGT learning model has
a significant effect on the social skills of fourth-grade students at SDN 1 Tambahrejo. Another
study by Lustari (2021) revealed that implementing the Teams Game Tournament Learning
Model improved students’ social skills, as evidenced by an increase in observation results
from 50% in cycle | to 80% in cycle Il. To maximize the success of implementing the
cooperative learning model of the teams-game tournament type in developing students’
social skills, learning media that can support this learning model, namely Wordwall, are
needed. Research by Qalbi et al. (2025) shows that social studies learning in fifth grade, using
Wordwall media, significantly improves students' cooperation skills.
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One of the many learning models and media that can address the problems stated earlier
is the implementation of the Teams Game Tournament (TGT) cooperative learning model,
assisted by Wordwall. The team game tournament learning model put students together in
small groups of 4-6 people with diverse backgrounds, starting with a class presentation,
teams, a game, a tournament, and teams' recognition. The TGT learning model, which
incorporates games into the process, encourages students to learn in a more relaxed manner
while still emphasizing responsibility, honesty, cooperation, healthy competition, and
engagement in learning (Fathurrohman, 2015). It is expected that implementing the TGT
cooperative learning model, assisted by Wordwall, in the IPAS subject will improve students’
social skills.

2. METHODS

The approach used in this research is quantitative, employing a quasi-experimental design
with a nonequivalent control group, comprising two groups: a control group and an
experimental group.

Table 1. Quasi-experimental method with a non-equivalent control group research

Group Pre-test Treatment Post-test
Experimental 01 X 02
Control O3 O4

This research was conducted through three meetings, with 3 JPs (lesson hours) per meeting
(35 minutes @ 1 JP). Both groups will be given a pretest to determine their equivalence. Then
treatment is given to the experimental group. The next step is to administer a posttest to both
groups and compare the posttest scores with the pretest scores. This research involved 43
fourth-grade students at SDN 177 Cipedes as the population. The sample for this research was
selected using the total sampling technique. There are two groups in this research: class IV A
as the experimental group and class IV B as the control group.

Table 2. The experimental class and the control class

No Class Number of Students Description

1. IV A 22 Experimental Class

2. IVB 21 Control Class
Total 43

The instruments used are tests (pretest and posttest) of social skills consisting of 32
multiple-choice questions and observation sheets. Normality tests, homogeneity tests, n-gain
tests, and hypothesis tests (independent-samples tests) are the data analyses conducted in
this research.

This study conducted construct and empirical validity tests—the construct validity test
involved two expert judgements, resulting in the instrument being usable with revision. An
empirical validity test was conducted through a trial of the instrument with students outside
the research sample, namely all 55 fourth-grade students at SDN 212 Harapan.

The data obtained were then processed using Microsoft Excel and SPSS (Statistical Package
for the Social Sciences), and the analysis used the Pearson Product-Moment Correlation. The

p- ISSN 2775-6793 e- ISSN 2775-6815
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number of respondents in the trial test was 55 students, yielding an R-squared value of 0.265.
Based on the validity test results from SPSS analysis of the 40 test items, 32 items were valid,
and 8 were invalid. Based on these results, the research instrument used 32 valid items
because they represented each aspect of the social skills being studied and had a sufficiently
strong relationship with the measured variable.

The reliability test in this study used the Cronbach’s Alpha technique. The results of the
reliability test using Cronbach’s Alpha or the Alpha coefficient with the assistance of SPSS
version 28 are as follows:

Table 3. Reliability Statistics

Cronbach's
Alpha N of Items

.863 40

Based on Table 3.5, the reliability test results indicate an alpha coefficient of 0.863, which
is higher than the r-table value (0.265), i.e., 0.863 > 0.265. It can be concluded that, overall,
the items in the developed instrument are reliable and consistent for repeated use with the
same subject under the same conditions, with a very high reliability level.

3. RESULTS AND DISCUSSION

The research was conducted during three meetings in each class (with 3JP (lesson hours)
of each meeting (35 minutes @ 1JP)) by implementing the Teams Game Tournament (TGT)
cooperative learning model assisted by Wordwall. The pretest was given to 21 students in the
control group and 22 students in the experimental group on the same day. The results are:

Table 4. Pretest results for the control and experimental groups.

Group Total Score Average Lowest Highest
Score Score
Control 1656,25 78,86 43,75 96,87
Experimental 1803,12 81,96 65,62 96,87

The control group's pretest results obtained a total score of 1656,25 with an average score
of 78,86. The minimum score in the control group was 43,75 and the maximum score was
96,87. In the experimental group, the total score obtained was 1803,12 with an average score
of 81,96. The minimum score in the experimental group was 65,62 and the maximum score
was 96,87. The posttest was given to 21 students in the control group and 22 students in the
experimental group on the same day. The results are:

Table 5. The post-test results in the control group and the experimental group

Group Total Score Average Lowest Highest
Score Score
Control 1762,5 83,92 62,5 96,87

Experimental 2018,75 91,76 78,12 100
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The control group’s posttest results obtained a total score of 1762,5 with an average score
of 83,92. The minimum score in the control group was 62,5 and the maximum score was
96,87. The experimental group obtained a total score of 2018,75 with an average score of
91,76. The minimum score in the experimental group was 78,12 and the maximum score was
100. The experimental and control group gain score results are:

Pretest M Posttest H Gain
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Figure 1. The experimental and control group gain score results are

The control group obtained a gain score of 5,06 and the experimental group obtained a
gain score of 9.80. Based on these gain scores, both the control class and the experimental
class experienced an increase. However, the increase in the experimental class exceeded that
of the control class. The experimental and control group n-gain score results are:

Table 6. The experimental and control group n-gain score results

Group Total N-Gain N-Gain N-Gain Percentage
Average (%)
Experimental 12,56 0,57 57,13%
Control 2,75 0,13 13,11%

The experimental class obtained a total n-gain of 12,56, an average n-gain of 0,57, and an
n-gain percentage of 57,13%, and was classified as quite effective. Meanwhile, the control
class obtained a total n-gain of 2,75, an average n-gain of 0,13, and an n-gain percentage of
13,11%, and was classified as ineffective. This shows that the treatment, implemented
through the TGT cooperative learning model assisted by Wordwall in the experimental class,
was effective in improving students’ social skills. The following shows the differences in the
pretest, posttest, and gain scores of the experimental and control groups in graphical form
for basic interaction skills:

p- ISSN 2775-6793 e- ISSN 2775-6815
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Figure 2. The differences in the pretest, posttest, and gain scores of the experimental and
control groups for basic interaction skills

Comparison of pretest and posttest results for basic interaction skills between the control
and experimental groups. The gain obtained by the experimental group was 1,99 with a
pretest average of 16,33 and a posttest average of 18,32. Meanwhile, the gain for the control
group was 0,89, with a pretest average of 15,47 and a posttest average of 16,36. The following
shows the differences in the pretest, posttest, and gain scores of the experimental and control
groups in graphical form for communication skills:
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Figure 3. The differences in the pretest, posttest, and gain scores of the experimental and
control groups are shown in graphical form for communication

Comparison of pretest and posttest results for communication skills between the control
and experimental groups. The gain obtained by the experimental group was 2,13 with a
pretest average of 25,85 and a posttest average of 27,98. Meanwhile, the gain for the control
group was 1,34, with a pretest average of 24,70 and a posttest average of 26,04. The following
shows the differences in the pretest, posttest, and gain scores of the experimental and control
groups in graphical form for team-building skills:
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Figure 4. The differences in the pretest, posttest, and gain scores of the experimental and
control groups are shown in graphical form for team-building skills

Comparison of pretest and posttest results for team-building skills between the control and
experimental groups. The gain obtained by the experimental group was 2,55 with a pretest
average of 15,62 and a posttest average of 18,18; meanwhile, the gain obtained by the control
group was 1,34 with a pretest average of 14,88 and a posttest average of 16,22.

The following shows the differences in the pretest, posttest, and gain scores of the
experimental and control groups in graphical form for problem-solving skills:
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Figure 5. The differences in the pretest, posttest, and gain scores of the experimental and
control groups are shown in graphical form for problem-solving skills

Comparison of pretest and posttest results for problem-solving skills between the control and
experimental groups. The gain obtained by the experimental group was 3,13 with a pretest
average of 24,14 and a posttest average of 27,27; meanwhile, the gain obtained by the control
group was 1,49 with a pretest average of 23,80 and a posttest average of 25,29.

The research results based on observation are:

Table 7. The research results based on observation

Experimental Control
First Second Third First Second Third
Meetin  Meeting Meeting Meeting Meeting Meeting

g
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Score 854 936 996 795 832 879
Average 38,81 42,54 45,27 37,85 39,61 41,53
Percentage 80% 88% 94% 72% 82% 87%

In the first meeting, the control class obtained an average score of 37,85, which increased
by 1,76 in the second meeting to 39,61, and by 1,92 in the third meeting to 41,53. In the first
meeting, the experimental class obtained an average score of 38,81, which increased by 3,73
in the second meeting to 42,54, and by 2,73 in the third meeting to 42,57.

The normality test results show that the pretest and posttest data of both groups are
normally distributed, with the control group obtaining significance values (sig.) of 0,345 and
0,366. Meanwhile, the pretest and posttest data of the experimental group obtained
significance values (sig.) of 0,352 and 0,197.

Table 8. Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk

Kelas Statistic df Sig. Statistic df Sig.
Hasil Pretest Kelas Kontrol .131 21 .200" .950 21 .345

Posttest Kelas Kontrol .151 21 .200" .952 21 .366

Pretest Kelas .136 22 .200° .952 22 .352

Eksperimen

Posttest Kelas .158 22 .163 .940 22 .197

Eksperimen

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

The homogeneity test results showed that the data were homogeneous, with the
homogeneity test results obtained by the experimental group and the control group being
0,052 > 0,05.

Table 9. Test of Homogeneity of Variance

Levene
Statistic dfl df2 Sig.
Hasil Based on Mean 2.691 3 82 .052

Based on Median 2.587 3 82 .059
Based on Median and 2.587 3 65.848 .060
with adjusted df
Based on the trimmed 2.698 3 82 .051
mean

The hypothesis test results obtained tcount of -3.589 with a degree of freedom of 41 and
ttable of 2.019. Because tcount was negative, the ttable used was also negative, namely -
2.019. In this general hypothesis test, it is known that tcalculated > ttable = -3.589 > -2.019,
so HO is rejected, and H1 is accepted. The hypothesis test also yielded a p-value of 0.001 <
0.05, so HO is rejected, and H1 is accepted. The data analysis shows a difference in social skills
in the IPAS subject in grade IV between students who use the Teams Game Tournament (TGT)
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cooperative learning model, assisted by Wordwall, and those who use the Number Head
Together learning model.

Table 10. Independent Samples Test

Independent Samples Test

Levene's Test for Equality of
Variances ttest for Equality of Means
95% Confidence Intenval of the
Mezn s Ermor Piference
F Sig. t df Sig. (2-1ailed) Difference Difference Lowie Upper
Nilai  Equalvariancas 4.258 045 -3.589 4 on -7.907 2203 -12.356 -3.458
assumed

Equalvariancas o -3.562 33.361 001 -7807 2226 -12.434 -3.380
assumed

The effect of the Teams Game Tournament (TGT) model, assisted by Wordwall, on
improving social skills aligns with the objectives of cooperative learning, which form the
foundation of the TGT model. These objectives include encouraging students to improve their
learning outcomes, helping them better accept individual differences, and fostering the
development of social skills (Fathurrohman, 2015). This learning model provides students
with lessons in cooperation and collaboration to prepare them to navigate their social
environment.

The cooperative learning model of the Teams Game Tournament (TGT) type is one of the
various cooperative learning models introduced by David DeVries and Keith Edwards,
emphasizing learning in small groups. According to Slavin (2011), the TGT cooperative
learning model emphasizes academic tournaments, using quizzes for both individual and
group assessments. Group assessment is based on the team leader's role in guiding their
members to compete with other groups studying the same material. During the research
process, the implementation of the TGT cooperative learning model was supported by
Wordwall media, particularly during the games and tournament phase.

The TGT cooperative learning model is easy to implement and engages all students equally,
without differentiating based on status. It encourages student involvement as peer tutors,
incorporates game elements to enhance enthusiasm, and includes reinforcement. When
combined with Wordwall, the TGT model makes the learning process more engaging and
enjoyable. Throughout the learning activities, students not only understand the material but
also develop their social skills. Learning activities using the TGT model, assisted by Wordwall,
place students into small groups where they must interact, collaborate, help one another, and
show mutual respect. This is consistent with Fathurrohman (2015), who states that learning
activities incorporating game elements designed within the TGT model provide opportunities
for students to learn in a more relaxed environment while fostering responsibility, honesty,
cooperation, healthy competition, and increased active participation.

In this model, students take on the role of peer tutors. At the same time, the game and
tournament components provide opportunities for them to interact and exchange ideas as
they solve problems. Consistent with Veloo and Chairhany (2013), implementing the Team
Games Tournament model can enhance students’ social skills. During the learning process,
students are required to explain the material to group members who have not yet understood
it; in other words, they act as peer tutors, which in turn contributes to the improvement of
their social skills. The research conducted by Toifur and Kurniawan (2022) states that the
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implementation of the TGT learning model has the potential to be effective in providing a
significant positive influence on improving students' communication skills.

The influence of the TGT cooperative learning model, assisted by Wordwall, on improving
students’ social skills is evident in the combination of the model and media, which not only
creates an enjoyable learning environment but also more efficiently supports the
development of social skills. Throughout the learning process, students can participate in
competitive and collaborative games. In addition, the group-based learning structure
encourages students to actively collaborate and discuss while completing worksheets and
answering questions during the games and tournament stages. Wordwall is simple, visually
appealing, interactive, and straightforward, making students feel more enthusiastic during
learning (Putra et al., 2021).

The effectiveness of the TGT cooperative learning model, assisted by Wordwall, in
improving students’ social skills is evident in behaviors such as more intensive peer
interactions within small groups, respect for one another, collaboration to complete tasks,
and mutual appreciation. These findings are based on the data obtained through pretests,
posttests, and observations. The development of social skills is essential because they do not
develop instantly; rather, they emerge through habitual practices shaped by the student's
environment (Rahayu et al., 2016; Wulandari et al., 2025). Students who possess strong social
skills are more likely to be accepted by their social environment and are better able to refine
their competencies.

4. CONCLUSION

Based on the results of the research data analysis, it can be concluded that the
implementation of the Teams Game Tournament (TGT) cooperative learning model, assisted
by Wordwall, in the IPAS subject in grade IV has a significant effect on improving students'
social skills. The data analysis also shows differences in students' social skills, including basic
interaction skills, communication skills, team/group building skills, and problem-solving skills,
between students who learn using the TGT cooperative learning model assisted by Wordwall
and students who use the Number Head Together learning model. However, some relevant
stakeholders may consider some recommendations:

a. Teachers are encouraged to incorporate the Teams Game Tournament (TGT) cooperative
learning model in combination with interactive learning media such as Wordwall into the
learning process. The integration of TGT and Wordwall has been shown to enhance students’
social skills across multiple dimensions while fostering an active, engaging learning
environment. The syntax of the TGT model, together with the game-based features provided
by Wordwall, supports students in developing interaction, communication, collaboration, and
mutual assistance. Consequently, this approach contributes not only to improving students’
cognitive skills but also to developing their social skills.

b. Furthermore, to broaden the scope of inquiry, future studies are advised to apply this
learning model to different educational levels, such as junior or senior high school. Such
research would allow examination of the consistency and generalizability of the TGT model's
effects, as assisted by Wordwall, across varied contexts and student populations.
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social sensitivity among students at SD Islam Cendekia. In
this context, it is necessary to conduct research to measure
students’ social sensitivity using the CTL learning method.
The research uses a quantitative, experimental approach,
with data collected via Likert-scale instruments to measure
students’ social sensitivity. The instrument data obtained is
then analyzed using descriptive statistics. Based on the data
obtained and analyzed, there is a significant 19% increase in
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1. INTRODUCTION

Learning is a process of change that concerns attitudes and behaviors. (Hammond and
Wellington, 2019). The process includes a range of activities to achieve the set goals and
competencies. (Rao, 2020). Teachers are the primary actors in this process, which directly
affects their students. In the learning process, the teacher’s role cannot be overlooked.
Therefore, to achieve the best results in the learning process, coaching is needed to plan and
direct activities. (Lau, 2001). Teachers are expected to plan, implement, and reflect on their
work, thereby developing a strong sense of social sensitivity and respecting others.

Learning itself is “Learning is fundamentally about change—change in attitudes, behavior,
beliefs, capabilities, mental models, skills, or a combination of these”, meaning that learning
is the basis for changes in attitudes, behaviors, and beliefs, mental abilities, skills, and others
(Lederman and Abell, 2014). Learning is also: “... Learning is defined as a persistent change in
human performance or performance potential; learning comes about as a consequence of
the learner’s experience and interaction with the world”. Another opinion states that
“learning is a relatively permanent change in behavioral potentiality that occurs as a result of
reinforced practice”.

According to Law no. 20 of 2003 concerning the National Education System, article 37,
paragraph 1, states that “the curriculum of primary and secondary education must contain
social studies subjects”. Through social studies learning, students will be equipped with the
knowledge and skills to understand the dynamics of people’s lives and to develop the
knowledge, attitudes, and skills needed in their own lives (Lau, 2001). Social studies learning
in the classroom focuses not only on the cognitive realm but also on the affective and
psychomotor realms. This is intended so that, through social studies learning, students are
expected to solve various problems not only from a cognitive perspective but also to behave,
actively participate in the life of the community around them, and show great social concern
as part of their lives. The implementation of effective and efficient social studies learning in
schools, especially at the basic education level, should be carried out by teachers with
appropriate qualifications and competencies (Ciolan & Manasia, 2024). This is intended to
create a fun learning process that motivates students and encourages active participation. In
the process, social studies learning is also expected to develop students’ social sensitivity so
that, in practice, they can adapt to and socialize within community life. The growth and
development of this social sensitivity is also accompanied by students’ interpersonal
intelligence, one of the multiple intelligences proposed by Gardner.

Young people need this interpersonal intelligence to understand how they feel in their
surroundings. This is because interpersonal intelligence is the ability to understand and relate
to others. Interpersonal intelligence is the ability to understand differences in a person’s
mood, intentions, motivations, and feelings. Other aspects of interpersonal intelligence
include sensitivity to sounds, facial expressions, and body movements; the ability to
distinguish different types of cues; and the ability to respond pragmatically to them.

Social sensitivity is the extent to which a person is responsive to the expectations and social
conditions in his environment, enabling him to act in accordance with the community’s
expectations. Social sensitivity in a person begins with maturity, allowing him to direct his
personality in accordance with his heart and the ethical and aesthetic values of his society.
The growth and development of social sensitivity in students is inseparable from their
interpersonal intelligence. Social sensitivity is a person’s ability to respond quickly and
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appropriately to specific objects or social situations. Religiosity and social sensitivity are very
important to be instilled in children, in this case, students, from an early age. These social
sensitivities include sharing with others and being willing to help people in need. Another
form of social sensitivity is the courage to apologize when you make a mistake, and an attitude
of respect for others with different circumstances. Social sensitivity is also defined as the
ability to understand individual behaviors, feelings, and motives, which are central to the
psychological understanding of fundamental phenomena such as self-efficacy and its role in
interactions within and between groups. Social sensitivity is also considered a stimulus that
has the potential to cause anxiety and worry about a phenomenon or symptom that occurs
both internally and externally.

Student sensitivity affects their daily attitudes and behaviors because, in social situations,
they experience human feelings and instincts. Social sensitivity is an individual’s ability to
identify and understand social cues and to respect others. Having high social sensitivity can
make a person liked and respected in their social relationships. Social sensitivity is the ability
of individuals to understand and respond appropriately to others’ feelings, needs, and social
situations. Social sensitivity is a social aspect consisting of: a) Empathy is an understanding of
others based on their perspectives, needs, and experiences. b) Prosocial behavior is a moral
action that must be performed within a cultural context, such as sharing, helping people in
need, cooperating with others, and expressing sympathy.

Social sensitivity plays an important role in various aspects of life, including personal
relationships, the work environment, and participation in society. High social sensitivity can
help individuals get along, avoid conflict, and create a conducive environment. Fostering a
high level of social sensitivity can be achieved in social studies learning through appropriate
methods tailored to students’ characteristics, subject content, and goals, such as Contextual
Teaching and Learning (CTL), which connects learning to real-world contexts. (Ciolan and
Manasia, 2024). Among the various learning methods that can be applied in social studies to
facilitate students’ interpersonal intelligence and foster attitudes of high social sensitivity is
the CTL method. This is because the CTL learning method is grounded in current realities, with
principles such as constructivism and reflection that support the development of student
competencies (Alamer and Almaghlouth, 2024).

There are three things from the concept of the contextual learning method/CTL, namely
(1) the contextual learning method/CTL emphasizes the process of student involvement to
find the material and in this process does not expect students only to receive the lesson but
also the process of finding and finding the subject material themselves, (2) the contextual
learning method/CTL encourages students to be able to find the relationship between the
material learned and the real-life situation, (3) the contextual learning method/CTL
encourages students to be able to apply it in life, meaning that the contextual learning
method/CTL not only expects students to understand the material learned but how the
material can color their daily behavior.

In this regard, the Ministry of National Education (Pendidikan, 2011) stated that there are
five important characteristics of the contextual learning method (CTL), namely activating
existing knowledge and reflecting on it to develop strategies (Rao, 2020). John Dewey
originally developed the concept of contextual learning from his traditional learning
experiences. According to him, students will learn well if what they learn is related to the
knowledge and activities they already know and encounter. In relation to the above, the
Ministry of National Education (Pendidikan, 2011) asks every teacher if applying the
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contextual learning method/CTL must (1) students be seen as developing individuals, (2)
every child tends to learn new things, (3) learning for students is the process of connecting
new things with known things, (4) learning for children is the process of perfecting the
scheme.

The contextual learning method (CTL) is a learning approach with seven principles that
underlie its implementation: constructivism, inquiry, questioning, community learning,
modeling, reflection, and assessment, according to the Ministry of National Education
(Pendidikan, 2011). To achieve the same competence by using the contextual/CTL learning
method, teachers carry out learning steps such as (1) introduction, (2) core consisting of
activities in the field and in the classroom, and (3) conclusion. In addition, as a method for
supporting social studies learning, the CTL method has seven principles that underlie its
implementation: constructivism, inquiry, questioning, learning community, modeling,
reflection, and assessment, which have been proven effective in increasing student
performance through strategic learning interventions (Alamer & Almaghlouth, 2024).

2. METHODS

The approach used in this study is quantitative and experimental, employing the CTL
method as the learning treatment (Creswell and Creswell, 2017). The data collection process
using non-test instruments, in the form of Likert-scale questionnaires, assesses students’
social sensitivity, with responses on a 1-4 continuum (Cohen et al., 2002). To support the data,
participant observation was conducted by directly observing the research object during
classroom instruction and breaks in the school environment. In addition,
documentation/photos of the implementation of learning activities in the classroom were
collected. Before starting and conducting the research, initial observations and interviews
were conducted with the Scholar Islamic Elementary School Class Teacher to obtain a
description of the research object.

The data obtained after treatment will then be analyzed using descriptive statistics, which
begin with tests of the validity and reliability of the social sensitivity instruments (Field, 2024).
After testing the instruments’ validity and reliability and learning the treatment using the CTL
method, the students were given instruments to measure social sensitivity and were also
observed by the researchers. The instrument data were analyzed descriptively to determine
the level of social sensitivity among elementary school students. The study subjects were 5th-
grade students at SD Islam Cendekia in the Purwakarta district. Sample determination is
carried out using purposive sampling, namely, sampling based on specific criteria (Etikan et
al., 2016). The selection of the sample was based on the following considerations:

1) Not in the preparation period to take the final school exam.

2) There are social studies learning materials related to social sensitivity.

3) Grade 5 is a class with a middle level among a row of grade levels in elementary schools.

4) Classroom students already have a social sensitivity to friends and the surrounding
environment.

3. RESULTS AND DISCUSSION

This research was conducted in elementary schools, where Purwakarta Scholars
administered the questionnaire instruments. It begins with making initial observations to gain
an overall picture of the research subject. Questionnaires were used as an initial data
collection method to assess students’ social sensitivity before the treatment and presentation
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were administered (Creswell & Creswell, 2017). The material was provided, and the
guestionnaire was completed the next day. The facilities and infrastructure used during the
research activities were laptops, internet quotas, whiteboards, markers, and projector
screens. Before conducting the research, the team surveyed the elementary school where it
would take place. The survey was conducted by issuing research permits to the principal,
homeroom teachers of grade 5, and home teachers of grade 6. During this planning phase,
the researcher communicates with the homeroom teacher regarding the activity schedule
and prepares all necessary facilities and infrastructure.

The initial research began on July 23, 2024, in grade 5, by administering questionnaire
instruments to assess students’ initial understanding of social sensitivity. The questionnaire
instrument contains statements about social sensitivity. Students fill in the instrument by
giving a mark (V) in the column of the available answer sheet, namely by choosing one of the
answers that best suit the situation in the SS column for Strongly Agree, S for Agree, TS for
Disagree, and STS for Strongly Disagree. With the attitude category that refers to the range
of score percentages, namely:

1) 76% - 100% = Have Very High Social Sensitivity;

2) 51%-75% = Have High Social Sensitivit;

3) 26% - 50% = Have Low Social Sensitivity;

4) 0% - 25% = Have Very Low Social Sensitivity (Cohen et al., 2002).

In the second study, grade 5 students were given material on social sensitivity before
completing the instrument. This is done so that researchers can compare those who studied
social sensitivity beforehand with those who have received social sensitivity material using
the Contextual Teaching and Learning (CTL) method.

Based on the results of data processing in the form of score percentages, where the score
percentage shows the level of social sensitivity that students have before and after being
given Contextual Teaching Learning about social sensitivity (Field, 2024). The discussion of the
results of the research is focused on two things, namely (1) the level of social sensitivity in
students before conducting Contextual Teaching Learning, and (2) the level of social
sensitivity and student response after learning with the Contextual Teaching Learning
method.

1. The level of social sensitivity in students before doing Contextual Teaching Learning

In the initial research activity in grade 5, students were given questionnaire instruments
without Contextual Teaching and Learning. There are about 28 students in grade 5; each
student answers the questionnaire statements individually. The diagram below shows the
initial level of social sensitivity of students in grade 5. The following diagram is attached:
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Tingkat Sensitivitas Sosial Siswa

m Sangat Tinggi =Tinggi = Rendah Sangat Rendah

Figure 1. Social Sensitivity Pre Test

Of the 16 students in grade 5, 6 have a very high level of social sensitivity, and the other
10 are at a quite high level. In the diagram above, 82% of students have a very high level of
social sensitivity, while the remaining 17% have a fairly high level. (Cohen et al., 2002). This
shows that 5th-grade students at SD Islam Cendekia Purwakarta already have strong social
sensitivity, as evidenced by their ability to cooperate, help, and empathize. This initial data
has not been incorporated into the learning background using the Contextual Teaching and
Learning method, so researchers have not been able to see how far they have developed
social sensitivity in daily life. (Creswell and Creswell, 2017).

2. The level of social sensitivity and students’ response after learning with the Contextual
Teaching Learning method

In the second research activity in grade 5, students were given the same questionnaire,
and Contextual Teaching and Learning was applied during learning activities, including during
the distribution of materials (Johnson, 2002). Students develop an understanding of social
sensitivity, including concepts, goals, factors that affect it, and the importance of awareness
in recognizing and observing others’ reactions and changes, both verbal and nonverbal, in
daily life. There are about 16 students in grade 5, with data obtained on the results of the
level of social sensitivity contained in the following diagram:

Tingkat Sensitivitas Sosial

= Sangat Tinggi = Tinggi = Rendah Sangat Rendah

Figure 2. Social Sensitivity Post Test
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Of the 16 students in grade 5, 14 have a very high level of social sensitivity, and 2 have a
quite high level. According to the diagram above, 87% of 5th-grade students have a very high
level of social sensitivity and can apply it in daily life (Gardner, 2011). Meanwhile, the other
12% of students have a high enough level of social sensitivity to apply it effectively. The data
show that the Contextual Teaching and Learning method significantly influences learning
outcomes (Johnson, 2002). If the same number of respondents is taken from each class,
without reducing the number of students in the “high” social sensitivity category, the increase
will be 19%. The increase is expected to continue, as awareness of social sensitivity is very
important for everyone, especially elementary school students. This is based on the fact that
social sensitivity is a dimension of interpersonal intelligence (Goleman, 2005). Interpersonal
intelligence is a person’s ability to interact with others, communicate, and build and maintain
social relationships.

Boosting Student Social Sensitivity:
The Power of Contextual Learning

bl
Beyond Increase in Social Sensitivity
Passive 1O S nata o
Learnlng CTL-based learning.

nts from receiving
lessons to actively discovering real
world connections themselves.

87‘y Reach “Very High” Sensitivity
0

Nearly 9 out of 10 students achieved the

2. Connecting 3. Applying highest tier of social responsiveness.

Material to Reality  Knowledge Daily
Seven Principles for Success

& Q@)

Constructivism  Inquiry Q

Improvements were specifically seen in sharjng, helping,

and others'

Figure 3. Research Results Infographic

This research article investigates how the CTL method can enhance social sensitivity and
interpersonal intelligence in elementary school students. The authors argue that modern
societal changes have led to a decline in students’ empathy, necessitating more effective
Social Studies teaching strategies. Using a quantitative experimental approach, the study
compares students’ awareness before and after exposure to lessons that link academic
material to real-world situations. Results demonstrate a significant 19% increase in social
sensitivity among fifth-grade participants at SD Islam Cendekia. Ultimately, the source
concludes that the CTL method is a vital tool for developing the soft skills and moral behaviors
required for successful community life.

4. CONCLUSION

Based on the research results, this study found that learning using the Contextual Teaching
and Learning method increased students’ social sensitivity awareness by 19%. Student
sensitivity is very important because it shapes their daily attitudes and behaviors, as social
sensitivity involves feelings and instincts (Goleman, 2005). The Contextual Teaching and



Nurdiansyah et al., Improving Interpersonal Intelligence Regarding Social Sensitivity... | 20

Learning method can be appealing to students, helping them understand that social
sensitivity is essential in daily life (Johnson, 2002). In addition, social sensitivity is closely
related to interpersonal intelligence, as it involves interaction with friends and the
surrounding environment (Gardner, 2011). The interaction is not limited to discussion and
sharing feelings; it also involves understanding thoughts and feelings and responding
appropriately.
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protocol. Data were obtained via Google Scholar using
Publish or Perish and Covidence. Of the 404 identified
articles, 18 articles indexed in SINTA 1-4 between 2021 and
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media. Thus, Discovery Learning has been proven effective,
relevant, and adaptive for science learning in elementary
schools and aligns with the principles of the Independent
Curriculum.
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1. INTRODUCTION

Education is a manifestation of human culture that functions in the development of life.
Therefore, educational development must occur in line with cultural change. This change is
understood as continuous educational renewal at every level to anticipate future needs. Good
educational activities will connect people, by people, and for people, and will influence
abilities and personalities within society. The world of education is not only about the transfer
of knowledge but also about the transfer of values that protect social unity and help maintain
civilisation.

Education that supports future development is education that fosters student
achievement, potential, and abilities, preparing them to thrive in the coming era of
globalisation. At every stage of the learning process, cognitive skills must be developed.
Learning design plays a crucial role because each stage is closely related to life. Essentially,
the outcomes of each learning process serve as a foundation for students to face challenges
around them and prepare for their future lives (Yanti et al., 2022).

Learning is a process aimed at changing a person's behaviour to be more positive as
expected. Learning is also the process of internalising knowledge within an individual. This
process involves the activities of students as learners and teachers as educators. Learning is
carried out in several stages, starting with planning, implementation, and evaluation by the
teacher, and then implemented through face-to-face meetings supported by appropriate
media, tools, and teaching materials. The teacher's role as an educator is to control or direct
the skills and knowledge that students are to master. Meanwhile, students, as pupils, play an
active role in carrying out the teacher's instructions to achieve learning objectives, as
reflected in competency achievement indicators (Haizatul Faizah, 2024).

The Independent Curriculum is a new policy developed by the Ministry of Education,
Culture, Research, and Technology (Kemendikbudristek) as an effort to realise more flexible,
competency-oriented learning and to emphasise the strengthening of the character and
profile of Pancasila Students. One of the updates presented in the Independent Curriculum
at the elementary school level is the introduction of Natural and Social Sciences (IPAS)
subjects. According to the official IPAS Learning Outcomes document published by Direktorat
Sekolah Dasar, Kemendikdasmen (2022), IPAS is an integration of Natural Sciences (IPA) and
Social Sciences (IPS) subjects that aims to develop scientific thinking skills, process skills, and
an integrated understanding of concepts between natural and social aspects.

Through science learning, students are guided to understand the relationships between
natural phenomena and the social life around them in a holistic, contextual manner. This
approach is expected to foster curiosity, critical thinking skills, and environmental awareness.
However, in practice, subjects related to scientific concepts, such as science, are still often
considered difficult by most elementary school students, necessitating learning strategies
that can make science learning more meaningful and enjoyable (Hartina et al., 2025).

Science has been an integral part of human life since humans began to master themselves
and their surroundings. Humans and nature are the inseparable source, object, and subject
of science. However, in practice, science instruction by teachers tends to be conventional.
Teachers have not yet fully implemented active and creative learning to engage students, and
the method is still dominated by lectures and assignments (Pratiwi, 2025).

Science learning in schools tends to be teacher-centred, with the teacher as the sole source
of information and students playing a passive role as recipients of knowledge. This condition
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contradicts the nature of science as a process of discovery that requires active student
involvement in exploration and investigation activities. Monotonous and less varied learning
causes students to feel bored and less motivated to learn science. The one-way lecture
method prevents students from developing critical thinking, creativity, and problem-solving
abilities, which are 21st-century competencies (Tanjung et al., 2022). This is caused by several
factors, including: (1) a learning approach that is still teacher-centred, (2) a lack of active
student involvement in the learning process, (3) minimal use of innovative learning models,
and (4) limited teaching materials that can stimulate student interest in learning (Mediawadi
& Bayu, 2022).

Learning outcomes in Natural Sciences (IPA) subjects integrated into the Social Sciences
(IPAS) are indicators of students' success in understanding and mastering the competencies
established in the learning process. In the context of the IPA subject in elementary schools,
learning outcomes encompass not only cognitive aspects of knowledge, but also affective,
attitudes, and psychomotor (skills). IPA learning aims to foster scientific thinking skills,
curiosity, and concern for nature and the environment in students' daily lives (Kusumawati &
Riyanto, 2022).

However, in practice, science learning outcomes at the elementary school level often fall
short of optimal results. This is due to several factors, including the use of teacher-centred
learning models, low levels of active student involvement in the learning process, and limited
opportunities for students to explore and discover independently. As a result, science learning
tends to be rote and unable to foster deep conceptual understanding or critical and creative
thinking skills (Agung et al., 2025). Low science learning outcomes reflect the need for
innovation in learning strategies, including models that encourage students to discover
concepts through direct, active learning experiences. Therefore, the Discovery Learning
Model is essential because it allows students to be directly involved in understanding nature
and to practice the material they have learned.

Although various studies indicate that Discovery Learning has the potential to improve
science learning outcomes, the available empirical evidence remains scattered across
contexts, research designs, and diverse learning media. This situation has resulted in a lack of
systematic mapping of conclusions about the effectiveness of Discovery Learning, particularly
regarding its impact on cognitive, affective, and psychomotor aspects as a whole. Therefore,
this study aims to systematically review the literature to answer the following research
guestions: RQ1: How effective is Discovery Learning in improving cognitive, affective, and
psychomotor learning outcomes in science learning at the elementary school level? RQ2:
What factors optimise the effectiveness of Discovery Learning in the context of science
learning in elementary schools? Therefore, a more structured study using a Systematic
Literature Review (SLR) approach is needed to provide a comprehensive overview of the
effectiveness of Discovery Learning and the supporting factors that maximise its application
in science learning in elementary schools.

The application of an appropriate learning model can be a strategy to improve the quality
of the learning process. One such model is discovery learning. This study aims to review the
literature related to the application of the discovery learning model to improve student
learning outcomes at the elementary school level. This study used the Systematic Literature
Review (SLR) method. The data collection process was carried out in a structured manner by
documenting all articles relevant to the research topic. Learning in elementary schools still
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tends to be teacher-centred, with a dominant lecture method, resulting in students being less
active in the knowledge-construction process (Yulizar et al., 2024).

The Discovery Learning model is a student-centred learning approach that emphasises the
independent discovery of concepts. This model aligns with the characteristics of science and
science learning, which require a scientific approach and conceptual exploration. Various
empirical studies have shown that the application of Discovery Learning can improve student
learning outcomes (Candra et al., 2021).

Discovery learning is a learning model that emphasises students discovering concepts
through exploration and investigation. Bruner (1961), the originator of discovery learning
theory, emphasised that learning is more meaningful when students actively discover
knowledge through inquiry (Muhammad et al., 2023). This model aligns with the
constructivist theory, which views students as active constructors of their own knowledge.
Discovery learning is effective in improving the cognitive, affective, and psychomotor learning
outcomes of elementary school students. This model facilitates students' development of
science process skills such as observing, classifying, measuring, predicting, and concluding,
which are important foundations for advanced science learning (Puspitasari & Budiyanto,
2025).

Given the importance of evaluating the effectiveness of the Discovery Learning model in
elementary science education, a systematic review of research findings is necessary. A
Systematic Literature Review (SLR) is an appropriate method for identifying, evaluating, and
synthesising empirical evidence on the effectiveness of Discovery Learning on science and
learning outcomes.

Several findings indicate that low student learning outcomes, particularly in science
subjects, are caused by suboptimal, still-conventional learning processes (Hamid et al., 2023).
Teachers tend to rely on lectures and assignments without actively and creatively involving
students. This results in student learning outcomes failing to meet the Minimum Completion
Criteria (KKM), compounded by minimal individual attention from teachers. This study aims
to examine the effectiveness of student learning styles and teachers' use of the Discovery
Learning model as factors influencing student learning outcomes, through a review of
relevant literature.

2. METHODS

This study employed a Systematic Literature Review (SLR) method following the PRISMA
protocol. This study used the Systematic Literature Review (SLR) method, an approach to
research conducted systematically. To collect secondary data, evaluate it critically, and
synthesise all relevant scientific evidence, the study addresses specific research questions.
SLR is the process of identifying, assessing, and interpreting available research to produce
comprehensive, objective, reliable, and replicable answers. The analytical review in the SLR is
designed to establish clear inclusion and exclusion criteria, ensuring transparent and credible
study results (Latifah, 2023). This study used the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) protocol, as it involved a systematic literature
review. PRISMA is a systematic review reporting guideline that helps researchers explain the
background, objectives, and review procedures in a structured, evidence-based manner.

The SLR stages in this study include planning, conducting, and reporting. The planning stage
begins with establishing a research question (RQ) as the basis for the literature search and
selection. All data used are secondary, obtained from literature studies and scientific
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documents, without involving field research. The collected data is systematically analysed and
synthesised to develop a current understanding of the research topic (Suprapti et al., 2022).
The implementation stage includes searching for and selecting articles and scientific journals
relevant to the research focus. Literature selection is conducted strictly, prioritising reputable
national and international journals. Articles that meet the criteria are then sorted, analysed,
and processed as study material in the literature review (Mulia, 2022). The reporting stage is
the final stage, namely, the preparation of the SLR results into a scientific manuscript. At this
stage, PRISMA is used as a guide to ensure the quality, transparency, and completeness of the
systematic review report. The PRISMA protocol provides a checklist of key items that must be
explained carefully, from the study's basis to the methods used (Habibah & Nuraini, 2025).

The article selection procedure follows the PRISMA Flow Diagram which includes four
stages, namely: (1) identification of articles from various data sources, (2) screening through
the elimination of duplication and selection of titles and abstracts, (3) assessment of eligibility
through a comprehensive review of the article content, and (4) inclusion of final articles for
the data extraction and synthesis process (Yinuo, 2025). Data collection was conducted using
the Publish or Perish application and the Google Scholar database, with a combination of
relevant keywords, such as Discovery Learning, learning outcomes, and elementary school
science and education. The articles analysed were limited to publications from 2021-2025 to
ensure the data's up-to-dateness (Rizkiyah, 2025). Articles that met the inclusion criteria were
then analysed through data extraction to identify learning models, media innovations,
research methods, and key findings. Data were analysed descriptively and qualitatively to
produce a comprehensive thematic synthesis, so that the SLR not only summarises the
literature but also maps knowledge and directions for the development of research in science
and education in elementary schools (Dini et al., 2024).

3. RESULTS AND DISCUSSION

Results section. This is organised based on the Systematic Literature Review (SLR) of 18
articles that discuss the effectiveness of discovery learning on the learning outcomes of
elementary school students in science. The analysis was conducted descriptively by tracing
Publications, Citations, and Researchers; Place of Publication; Sinta Indexed; Research
Methods in the Reviewed Literature; and Research Issues and Themes in the Reviewed
Literature used in the articles.

The article selection process involved several stages: identifying relevant articles, screening
them based on titles and abstracts, and thoroughly reviewing their content. This resulted in
18 articles deemed suitable for further analysis.

Based on an analysis of 18 research articles using various research methods, the discovery
learning model has the potential to improve students' science learning outcomes at the
elementary school level. Qualitative research articles indicate that the discovery learning
model is effective in improving student learning outcomes (Rikmasari & Rosesa, 2022; Yulianti
& Andrijati, 2024).

On the other hand, quantitative research articles show that the use of the discovery
learning model has a significant impact on student learning outcomes (Tapa et al., 2023;
Kasmini, 2021; Sudirama et al., 2021; Sasingan & Wote, 2022; Gede et al., 2020; Naibaho &
Hoesein, 2021; Mayuni et al., 2021; Kusumayuni et al., 2023; Sabrina et al., 2025; Parla et al.,
2025).
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In addition, research articles on Mixed Methods/PTK Dominant Qualitative affective in
improving students' science learning outcomes (Olivia & Sanoto, 2023), (Khotimah, 2021),
(Mila Deviana, Ervina Eka Subekti, 2021), (Aryantini et al., 2021; Husni & Suryawan, 2022).
Development research also indicates that the use of discovery learning strategies positively
impacts elementary school students' learning outcomes.

Discovery Learning is a learning model that places students at the centre of learning
activities, actively involved in exploration, observation, and problem-solving to discover new
concepts or principles without being given final answers by the teacher. In this model,
students are allowed to investigate information through experiments, observations, or data
processing to construct their own knowledge based on their learning experiences. The
teacher's role shifts to that of a facilitator who guides the discovery process rather than simply
transmitting material, making the learning process more interactive and meaningful for
students (limiati, 2024).

In discovery learning, students engage in mental activities such as discussions, exchanging
opinions, reading information from various sources, and conducting their own observations
and experiments. The discovery learning model guides students to discover concepts through
various information or data obtained from observations or experiments. In addition, the
application of the discovery learning model at the elementary level has the following
advantages: 1) Enriching students' learning experiences, 2) Providing opportunities for
students to interact with sources of knowledge other than books, 3) Encouraging student
creativity, 4) Increasing students' self-confidence, and 5) Strengthening cooperation between
students (Bakhtiar & Nasir, 2025).

In the discovery learning model, various media are used to achieve goals and outcomes.
Learning media plays a role in conveying messages and making abstract material more
concrete because, at the elementary school level, students are still in the concrete
operational stage (Aini & Alim, 2025). In 18 articles that have been mentioned, there is a
variety of media used in learning Discovery learning, such as: 1) PowerPoint media, 2) video
and audiovisual media, 3) interactive media, and 4) mind mapping media. The use of various
media has improved student learning outcomes. In this model, each student gains similar
knowledge, making learning more effective and efficient.

Using the discovery learning model can expand students' learning experiences. In addition
to relying on textbooks and teachers, students can also utilise a variety of other learning
resources, such as videos, interactions with classmates, group work, and everyday
experiences. With this variety of learning resources, students have a greater opportunity to
master the learning material. The advantages students gain from this learning model include
stimulating curiosity and developing independent problem-solving skills. However, the
discovery learning model also has disadvantages, including the lengthy learning time
required, inefficiency when teaching a large number of students, the need for mental
preparation, and insufficient attention to developing attitudes and skills (Khasinah, 2021)

This research shows that applying the discovery learning model can improve student
learning outcomes for the following reasons. First, the discovery learning model aligns with
the constructivist approach, which views students as actively constructing their own
knowledge. Second, the discovery learning model provides opportunities for students to
participate in class activities and actively use various learning resources. Third, the stages in
the discovery learning model encourage students to systematically, critically, and logically
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search for and investigate problems, enabling them to independently acquire knowledge,
attitudes, and skills through their learning (Adi, 2022).

Effectiveness of Discovery Learning towards Learning Outcomes Cognitive

The study results literature shows that applying the Discovery Learning model in ways that
yield consistent and significant gains supports the cognitive education of school participants
in the fundamentals of science learning. This improvement is reflected in the ability to
understand concepts, analyse problems, and apply knowledge in everyday contexts. Various
studies in the synthesis table report increases in average grades, learning completeness, N-
Gain, and high effect sizes, both through experimental designs, CAR, and meta-analyses.
Furthermore, the use of supporting media such as mind mapping, concrete media, and visual
presentations has been shown to strengthen the knowledge-construction process and help
students organise concepts more systematically and meaningfully (Setiawati & Mursidik,
2024).

Findings are in line with Bruner's study (1961), which emphasises the importance of the
discovery process in building deep conceptual understanding. When students are engaged in
active exploration, observation, and problem-solving, learning shifts from memorisation to a
more conceptual understanding. This is also in line with the constructivist theories of Piaget
(1970) and Vygotsky (1978), which state that knowledge is actively constructed through
interactions with the environment and social processes. Thus, Discovery Learning can be seen
as an effective learning model for improving elementary school students' cognitive learning
outcomes in science. However, the generalisation of findings still needs to be done carefully,
considering variations in research designs and contexts (Dewi & Elisa, 2025).

Effectiveness of Discovery Learning towards Learning Outcomes Affective

Synthesis results show that the Discovery Learning model not only effectively increases
cognitive results, but also provides a significant and positive impact on affective participant
education, such as interest, motivation for learning, curiosity know, scientific attitude, and
caring towards the science learning process. Through active involvement in observing, asking,
discussing, and finding out, participants draft independently; they become more enthusiastic,
more responsible in their responses, and more positive in their attitude toward learning.

Findings. This is in line with the view of Hosnan (2014), who emphasised that Discovery
Learning can foster a positive attitude among scientific participants, and is reinforced by the
results of the study in the table synthesis, which show improvements in motivation, activity,
and independence. The study of students in schools is based on a learning centred on the
discovery process. Thus, Discovery Learning is relevant to educational goals that are not only
oriented towards mastering knowledge but also towards the holistic formation of students'
values, attitudes, and character (Husniah, 2025).

Effectiveness of Discovery Learning towards Learning Outcomes: Psychomotor

Synthesis results in the literature show that the Discovery Learning model not only
effectively improves cognitive outcomes but also makes a meaningful contribution to the
development of psychomotor outcomes for students, especially in basic science learning at
school. Aspects that develop psychomotor skills, covering science process skills such as
observing, classifying, measuring, conducting experiments, predicting, and drawing
interesting conclusions based on the data obtained in a direct way (Ningsih & Winarni, 2025).
Meaningful science learning must involve participants being actively educated in the scientific
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process. Discovery Learning positions students as the main Learning. Through stages of
stimulation, data collection, data processing, verification, and conclusion drawing, students
are directly trained to engage in integrated physical and mental activities. These activities
encourage students' motor skills in experiments, observations, discussions, and the use of
learning tools and media.

The empirical findings in the synthesis table support this argument. Research (Kusumayuni
etal., 2023) shows that implementing STEAM-based Discovery Learning significantly improves
students' science process skills, particularly in observing, experimenting, and drawing
conclusions from experimental results. Similar results were also found by Rikmasari & Rosesa
(2022), who concluded that Discovery Learning consistently has a positive impact on
psychomotor aspects when supported by thorough learning planning and the use of media
appropriate to the characteristics of elementary school students.

Furthermore, research integrating concrete and visual media, such as mind mapping
(Sattvika et al., 2024) and real objects (Husni et al., 2022), shows that students' physical
activity in manipulating learning objects can strengthen motor skills and motor coordination.
This confirms that discovery-based learning oriented towards direct experience is highly
relevant to the concrete operational stage of development in elementary school students.
Therefore, based on the results of the literature review and the research synthesis table,
Discovery Learning is effective in improving students' psychomotor learning outcomes
through active, contextual, and direct, experience-based learning. This model provides space
for students to learn through action (learning by doing), so that science process skills and
motor abilities develop optimally and meaningfully.

The application of Discovery Learning in science learning has been proven to be effective
in improving the learning outcomes of elementary school students, because students do not
only receive knowledge passively, but actively build concepts through exploration,
observation, and their own investigations; for example, experimental research shows that
fifth-grade students taught with this model have a significant increase in posttest and N-Gain
scores compared to conventional learning, which indicates an increase in understanding of
science concepts. Discovery Learning is effective in improving science learning outcomes in
elementary school (Sari et al., 2022) In addition, another study found that implementation
Discovery Learning in a way significant repair results Study students in various science and
natural sciences materials, including influence style to objects and materials other materials,
namely score posttest student increase in a way real after learning based findings of the
discovery learning model have an influence positive to results learning science (Permatasari
et al., 2024).

Discussion

How effective is the Discovery Learning model in improving the science learning outcomes
of elementary school students according to the results of relevant literature reviews?

Effectiveness of Discovery Learning on the Outcomes of Science Learning

Based on the synthesised literature, Discovery Learning can be understood as an effective
learning model for improving the quality of science learning in elementary schools, primarily
because it encourages active student involvement in the learning process. Learning is no
longer centred on the teacher as the primary source of information, but rather positions
students as subjects who construct knowledge through direct experience. In the context of
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science learning, this approach is highly relevant because science fundamentally emphasises
the process of discovery, investigation, and proof of concepts through real-world experiences
in the learning environment.

Theoretically, the effectiveness of Discovery Learning can be explained through a
constructivist approach, which emphasises that knowledge is not acquired through
memorisation but is actively constructed through interactions between students and the
learning environment. Through the stages of stimulation, problem identification, data
collection, data processing, proof, and conclusion, students are encouraged to think
systematically, critically, and logically. This process makes learning more meaningful because
students do not simply receive concepts as ready-made information but instead experience
the process of discovering them. This strengthens students' conceptual understanding and
scientific skills, as explained by Discovery Learning, which provides significant opportunities
for students to construct knowledge, attitudes, and skills independently through active
investigation. (Tarigan et al., 2025). Furthermore, this approach is crucial because students
are at a developmental stage that requires concrete experiences to understand abstract
concepts. Therefore, Discovery Learning not only improves academic learning outcomes but
also fosters a scientific mindset through the practice of observing, testing, and drawing
conclusions.

Relevance Discovery Learning with Merdeka Curriculum and IPAS

Discovery Learning is also relevant to the implementation of the Independent Curriculum,
particularly because it emphasises student-centred, experiential learning and encourages
exploration and competency development. In the context of science and science, which
integrates science and social studies concepts, Discovery Learning provides students with the
opportunity to connect natural and social phenomena through observational activities,
simple experiments, and contextual analysis. Thus, learning not only emphasizes cognitive
outcomes but also develops the affective aspects and skills needed for 21st-century learning.
This strengthens the argument that Discovery Learning aligns with the goals of the
Independent Curriculum to foster meaningful, in-depth learning. (Ramadhanty et al., 2024).

Pedagogically, Discovery Learning supports the demands of science and science learning,
which emphasise the scientific process, inquiry, and the development of thinking skills. This
model provides students with the opportunity to experience the stages of scientific thinking,
from formulating problems to concluding. This not only increases students' cognitive
engagement but also fosters enthusiasm and curiosity, which are the foundation of science
learning. Therefore, Discovery Learning can be viewed as a learning strategy that is not only
empirically effective but also philosophically aligned with the direction of science learning in
the Independent Curriculum. (Hidayatulloh & Anshori, 2024).

The effectiveness of Discovery Learning will be optimal when supported by learning media
suited to the characteristics of elementary school students who are still in the concrete
operational stage. Visual and contextual media, such as mind maps, concrete objects, and
digital media, help students organise concepts more systematically. Media support also
strengthens the concept discovery process, enabling students to understand the material
more deeply and retain it. Integrating this model with a contextual or STEAM approach also
enriches the learning experience by connecting science concepts to real-life issues relevant
to students' lives. (Hidayati et al., 2025). Furthermore, integrating Discovery Learning with



Hidayat et al., Systematic Literature Review: Effectiveness Discovery Learning on ... | 30

contextual and STEAM approaches enriches the learning process by linking scientific concepts
to real-life problems and cross-disciplinary activities.

Overall, the SLR results indicate that the Discovery Learning model is effective in improving
elementary school students' science learning outcomes across cognitive, affective, and
psychomotor domains. This finding strengthens Bruner's theory and constructivism and
supports various previous research results that emphasise the importance of active and
meaningful learning. Thus, this finding indicates that Discovery Learning is effective in
addressing problems in science learning, which have been dominated by lecture methods,
minimal active student involvement, and low conceptual understanding, the main
background of this research. The results of the literature review indicate that the cognitive
aspect is the dominant component of learning outcomes and improves through the
application of the discovery learning model. Students who learn using this model
demonstrate stronger abilities in understanding scientific concepts, linking natural and social
phenomena, and applying concepts in everyday contexts.

The practical implications of these findings for elementary school teachers are that
Discovery Learning needs to be systematically designed by providing contextual stimuli,
exploratory worksheets (LKPD), visual and concrete media, and discussion facilitation
strategies that encourage students to actively observe, ask questions, and independently
draw conclusions about concepts. Teachers act as facilitators who guide students' thinking
processes so that learning does not merely follow syntax, but truly builds conceptual
understanding and scientific skills. The application of this model can also strengthen 21st-
century skills such as critical thinking, collaboration, communication, and independent
learning, making it relevant to science learning in the Independent Curriculum. However, the
results of the reviewed studies still have general limitations, mainly because most of the
studies are dominated by Classroom Action Research (CAR) designs that do not involve
control groups, resulting in weak causal inferences, unequal representation of research
locations, requiring caution in national generalisations, and the lack of research evaluating
long-term retention of learning outcomes. Therefore, further research is recommended to
employ a more robust experimental design, expand the study's scope, and conduct
longitudinal evaluations to better understand the effectiveness of Discovery Learning.

4. CONCLUSION

Based on a Systematic Literature Review of 18 research articles published between 2021
and 2025, the Discovery Learning model has proven effective in improving elementary school
students' science learning outcomes. This effectiveness is consistently demonstrated across
various research designs, including quantitative, qualitative, mixed methods, and Classroom
Action Research. Improved learning outcomes occur not only in the cognitive domain but also
in the affective and psychomotor domains. In the cognitive domain, Discovery Learning can
improve conceptual understanding, critical and analytical thinking skills, and the application
of science concepts in everyday life. In the affective domain, this model encourages the
development of motivation to learn, curiosity, scientific attitudes, independence, and active
participation among students. Meanwhile, in the psychomotor domain, Discovery Learning
contributes to the development of science process skills, such as observing, classifying,
measuring, conducting experiments, predicting, and drawing conclusions based on empirical
data. The effectiveness of this model is further optimised when supported by contextual and
visual learning media appropriate to the concrete operational thinking characteristics of
elementary school students.
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Scientifically, the results of this study provide an important contribution to the
development of science learning theory and practice in elementary schools. The research
findings strengthen the empirical basis for the claim that Discovery Learning aligns with the
constructivist theories of Bruner, Piaget, and Vygotsky and is relevant to the Independent
Curriculum's direction, which emphasises active, exploratory, and learner-centred learning.
This study also emphasises the role of Discovery Learning in the holistic development of 21st-
century skills. As a recommendation, further research is suggested to examine the
implementation of Discovery Learning through large-scale, cross-regional experimental
designs and to integrate it with digital technology, the STEAM approach, and authentic
assessment. Furthermore, longitudinal research is needed to examine the long-term impact
of Discovery Learning on students' scientific literacy, character, and higher-order thinking
skills.
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ABSTRACT

Declining nationalistic attitudes among elementary school
students pose a challenge for civic character education in the
globalization era. This study examines the effect of Mind
Mapping media integrated with Darul Ahdi Wa Syahadah
values — a Muhammadiyah framework connecting national
identity to religious commitment, targeting the affective
dimension of attitude formation — on the nationalistic
attitudes of Grade VI students in Civic Education. Using a pre-
experimental one-group pretest-posttest design, 22
students at SD Muhammadiyah 5 Porong were assessed via
a validated 25-item instrument (Cronbach’s Alpha = 0.897).
Data were analyzed using a paired sample t-test and Partial
Eta Squared. Results showed t = -17.278 (p = 0.000 < 0.05)
and a Partial Eta Squared (n?) value of 0.934. Although this
value exceeds the typical educational research range (n? =
0.10-0.30) — likely due to the small sample and absence of
a control group — the findings provide preliminary evidence
that combining visual-cognitive (Mind Mapping) and
affective-religious (Darul Ahdi Wa Syahadah) approaches can
strengthen nationalistic attitudes. Future research with
larger samples and control groups is recommended.
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1. INTRODUCTION

Education is a conscious and planned effort aimed at creating a learning environment and
process that encourages the active development of students, including spiritual values related
to religious aspects, self-control, personality building, intelligence development, instilling
noble character, and mastering the skills needed for themselves and society (Rahman et al.,
2022). Education can be considered one of the paths that most people take to determine their
future (Nurhayati & Handayani, 2020). The objective of Civic Education is to shape students
to grow into individuals with noble character, knowledge, skills, and attitudes that can be
used to develop a love for their homeland and nationality. (Mahardika, 2023). Beyond mere
knowledge, Civics Education also includes participating in developing students' character
through learning about ethics, morals, and social values (Nurhalisyah et al., 2024).

Civics is a fundamental subject that plays an important role in shaping students'
nationalistic attitudes, particularly in the formation of Darul Ahdi Wa Syahadah values, which
are very important considering that students are in the early stages of developing their
personalities and social values. Darul Ahdi Wa Syahadah, which means the house of covenant
and testimony, shows that a shared commitment to the ideology of Pancasila is not enough;
that commitment must be proven through the application of ethics in national life (Junaedi
et al., 2021). The Pancasila state is the result of a national agreement. It serves as a
justification or reality for the realization of a peaceful and secure country, as well as for the
realization of a developed, just, prosperous, dignified, and sovereign life (Yusril & Syahputra,
2025). Muhammadiyah's thoughts on the relationship between the state and religion were
conveyed at the 46th Muhammadiyah Congress, which took place in Yogyakarta in 2010
(Yusril & Syahputra, 2025). The written agreement resulted in the understanding that dar al-
‘ahdi means that the state is a vessel for achieving national consensus, which is understood
as the result of a process involving all elements of the nation, whose existence must always
be maintained and upheld (Yusril & Syahputra, 2025). Pancasila as Wa Al-syahadah is
interpreted as a country that serves as a place of testimony and proof through the struggle to
defend and advance the nation (Yusril & Syahputra, 2025). Muhammadiyah interprets
Indonesia as a Pancasila State, a State that is the result of a national agreement and a State
that functions as a form of testimony, namely, dar al-‘ahdi wa al-syahadah (Yusril & Syahputra,
2025). Muhammadiyah's view of dar al-'ahdi wa al-syahadah is in line with Islamic aspirations
for an ideal state, namely a state that is considered the best and is under the grace of Allah
SWT (Yusril & Syahputra, 2025). Together with dar al-‘ahdi wa al-syahadah, Muhammadiyah
focuses on creating an Indonesian state based on Pancasila as dar al-salam and not dar al-
islam, so that Indonesia is not made into a religious state but is built by making religion a value
in the life of the nation and state as stated in the five principles of Pancasila (Yusril &
Syahputra, 2025).

The importance of fostering a nationalistic attitude among students as a tangible
manifestation of their commitment to national values based on Pancasila. A deepening of
nationalistic attitudes can be demonstrated through appreciation of Indonesian culture,
willingness to make sacrifices, preservation of the nation's cultural wealth, achievement of
excellence, protection of the environment, love of the homeland, discipline, obedience to the
law, and recognition and acceptance of cultural, religious, and ethnic diversity (Andara et al.,
2021). Instilling a nationalistic attitude in students is also in line with Muhammadiyah's view
of dar al-‘ahdi wa al-syahadah, which is to make every citizen a guardian of the nation's noble
covenant (Pancasila) as well as an active witness in maintaining a national life based on the
values of justice, unity, and humanity (Yusril & Syahputra, 2025). Nationalism is a tangible
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manifestation of love for one's homeland, which grows from a collective awareness to build
power and reach agreement in designing a state based on a shared identity. This attitude
becomes the ultimate goal in carrying out various social and economic activities (DJ &
Jumardi, 2022).

Indonesia's younger generation is at risk of losing their nationalistic spirit because in the
current era of globalization, there are two sides, positive and negative, that can influence the
behavior of each individual. However, the effects of globalization currently tend to be
negative, resulting in a decline in love for the homeland (Andara et al., 2021). One of them is
that within the school environment, students find it difficult to appreciate differences of
opinion and respect the diversity of ethnicities, religions, and cultures around them. This
problem occurs due to a lack of positive understanding of the material being taught or a lack
of relevance of the material to everyday life (Irdianti et al., 2020). Issues in the learning
process cause this problem, as the lack of student participation in the learning process also
results in problems that need to be addressed (Hardyanti & Isnarmi, 2020). Many students
were inactive in the civic education learning process, which delayed the achievement of
learning objectives (Abdurrohman, 2021). Furthermore, problems in teaching abstract
material can affect students' understanding of citizenship concepts (Pradnyana et al., 2020).

In relation to the explanation of issues related to this situation, several measures can be
applied to improve the factors that influence these issues. Therefore, modifications need to
be made, especially to the learning model used in Civic Education. One model that can be
introduced is Mind Mapping. Mind Mapping is a learning approach that utilizes visual media
to organize and group lesson materials, so that the information presented can be more easily
understood, learned, and analyzed by students (Anwar & Widiartanto, 2021). Tony Buzan
states that Mind Mapping is an easy method for putting information into the mind and
capturing knowledge from outside the mind. This model is considered capable of influencing
student learning outcomes because students can produce material from what they have
learned in the form of mind maps that can be designed according to their abilities so that they
are easy to understand and remember (Nurrachmawati & Istaryatiningtias, 2022).

Mind mapping is not only done manually, but also supported by the Edraw Mind Map
digital application. This application is designed to help users organize and present their ideas
in @ more structured manner through easy-to-understand diagrams (Hikmah & Hadi, 2021).
This application is equipped with various innovative features that can encourage and develop
students' creativity in its use (Herianto et al., 2025). Students can take advantage of a variety
of excellent features, ranging from an easy-to-use interface, diverse layout options, a
collection of high-quality clipart icons, attractive preset themes, import and export facilities,
and a wide selection of ready-to-use templates (Putra Priyandana et al., 2021). In Civic
Education, which plays an important role in shaping students' character to become critical
citizens with national awareness and integration, the application of this model is considered
highly appropriate and relevant (Herianto et al., 2025). Faced with complex Civic Education
material that requires in-depth understanding, the use of the Mind Mapping learning model
with the help of the Edraw Mind Map application iss expected to improve students' ability to
understand, summarise, and apply the material more optimally (Herianto et al., 2025). With
this method, learning objectives will be more structured and easier to implement (Anjani et
al., 2020).

The results of an interview with the principal of SD Muhammadiyah 5 Porong on 4 August
2025 revealed that the students' ability to solve problems covering a broad range of material
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is still relatively low. Some students often forget the material that has been taught, and they
tend to listen to the teacher's explanations without taking the initiative to ask questions. In
addition, interview results with VI students also showed that they had difficulty working on
guestions that covered a lot of material. This situation demonstrates the need for appropriate
and effective problem-solving measures. One solution that can be implemented is the use of
contextual learning media that is in line with the demands of modern development, especially
in the use of technology. The application of learning media combined with teaching materials
by educators is expected to encourage changes in the way students learn, from being passive
to becoming more active and participatory in the learning process.

Essentially, the learning medium that has developed and is widely used in educational
practice today is Mind Mapping, which is known as a modern learning approach. Its
advantages lie in its attractive appearance and ease of use, which can help overcome the
obstacles often faced by students in achieving optimal learning outcomes. By applying
concept-based learning principles, Mind Mapping can help students understand subject
matter with many topics. In the literature obtained, several studies analyzed the effectiveness
of Mind Mapping media in learning, such as the study by Nurrachmawati & Istaryatiningtias
(2022). The Mind Mapping model affects students' Civic Education learning outcomes. This
effect is proven by the average score of 86.93 and a percentage of 86.9% for the experimental
group, while the average score for the control group was 78.8 with a percentage of 79%. In
other studies (Anwar & Widiartanto, 2021), it is explained that the implementation of the
Mind Mapping method can significantly improve the learning outcomes of fourth-grade
elementary school students in Civics Education. In the study (Anggun Murta Sati, 2020), there
is an impact of the application of the Mind Mapping learning model on the creative character
of students in Civic Education learning in Grade Ill at SD Negeri 32 in Bengkulu City.

Based on the previous description, it can be concluded that the application of Mind
Mapping media is highly relevant for teaching Cultural Diversity in Indonesia. Through this
medium, it is hoped that it will have a positive influence on students' nationalistic attitudes.
The subject of Cultural Diversity in Indonesia is included in basic competency 3.2, which is to
identify various forms of cultural diversity in Indonesia, 3.3, which is to understand the
importance of unity in diversity, and 4.2, which is to present information related to cultural
diversity through simple media. The material covers a fairly broad scope, so it requires
organizing the concepts to make them easier to understand. The teaching materials,
organized in accordance with the Mind Mapping model, make it easier for students to
understand the learning material in a structured and coherent manner.

Determining the appropriate learning media plays an important role in the process of
shaping students’ character. The use of technology-based media, such as Edraw Mind Map,
can create a more engaging learning environment and encourage innovation in learning.
Through a structured visual display, the delivery of material containing national values can be
carried out more optimally and be easily understood. The effectiveness of the media is further
strengthened when combined with the values of Darul Ahdi Wa Syahadah. This national
concept emphasizes the importance of loyalty to the country, a sense of unity, and
responsibility as citizens. Theoretically, the integration of Mind Mapping and Darul Ahdi Wa
Syahadah is grounded in complementary frameworks: Mind Mapping operationalizes dual
coding theory (Paivio, 1991) by simultaneously activating verbal and visual information
processing, while Darul Ahdi Wa Syahadah provides a value-laden ideological framework that
connects national identity to religious commitment, thereby targeting the affective
dimension of attitude formation. Together, these two elements are hypothesized to produce
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deeper and more durable attitude change than either approach in isolation — Mind Mapping
by structuring the cognitive representation of nationalism, and Darul Ahdi Wa Syahadah by
providing the motivational and affective meaning that drives internalization. This integrated
theoretical rationale distinguishes the present study from prior research that has examined
Mind Mapping and civic values education separately. A review of existing studies reveals a
clear research gap: while studies such as Nurrachmawati and Istaryatiningtias (2022) have
demonstrated the effect of Mind Mapping on Civic Education learning outcomes. Stefani and
Amrullah have shown the impact of Darul Ahdi Wa Syahadah-based learning on nationalistic
attitudes; no study to date has systematically combined both approaches within a single
intervention targeting nationalistic attitude formation at the elementary school level. The
present study addresses this gap by integrating both elements, providing the first empirical
test of their combined effectiveness in a Muhammadiyah primary school context.

The importance of this research lies in its effort to present creative alternative learning
strategies by integrating Mind Mapping media based on the Edraw Mind Map application into
Civic Education learning. This study is expected to make a tangible contribution to the
development of more effective Civic Education teaching methods that foster a sense of
nationalism in students from an early age. Based on this background, this study explicitly
formulates the following research questions: (1) Does the use of Mind Mapping media
containing Darul Ahdi Wa Syahadah values significantly affect the nationalistic attitudes of
Grade VI students at SD Muhammadiyah 5 Porong? (2) How large is the effect of this
intervention on students’ nationalistic attitudes as measured by the Partial Eta Squared
coefficient? In this study, nationalistic attitude is operationally defined as a student’s
evaluative disposition toward the nation, comprising three measurable dimensions: (a)
cognitive — knowledge and understanding of national identity, history, and symbols; (b)
affective — emotional attachment, pride, and sense of belonging to the nation; and (c)
behavioral — active participation in upholding national values, respecting diversity, and
contributing to the common good. These dimensions align with the civic education framework
and are reflected in the 25-item measurement instrument used in this study. The term “civic
nationalism” as used in the title refers to a form of nationalism grounded in shared civic values
and institutional commitment, consistent with the Darul Ahdi Wa Syahadah concept. In
contrast, “nationalistic attitude” in the body of the study refers to the measurable behavioral
and affective expression of this commitment among individual students. Both terms refer to
the same construct examined at different levels of analysis — societal and individual,
respectively. The results of this study are intended to identify alternative teaching strategies
that are not only visually appealing and easy to understand, but also capable of enhancing
students’ sense of national identity.
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2. METHODS

This study utilizes a quantitative research approach. In this study, a pre-experimental
model was used in the form of a one-group pre-test post-test study (Anwar & Widiartanto,
2021). In this study, only one series of experiments was conducted, namely a pre-test (O1) to
understand the initial findings. After that, there is a post-test (02) to determine the final
results. Next, there is treatment (X) (Torang Siregar et al., 2025). Researchers can compare
the conditions before and after treatment. The research design is as follows. The results of
the tests mentioned above were then analyzed to determine the impact of the treatment
using the symbol (02) (Torang Siregar et al., 2025), as can be clearly seen in Table 1 below.

Table 1. One Group Pretest-Posttest

Pretest Treatment Posttest
(0] 1 X 1 02

Information:

01 : experimental class pretest

02 : experimental class posttest

X1 : Treatment with multi-representation worksheets

If there is a significant difference between the pre-test and post-test results, it can be said
that the use of Mind Mapping as a learning tool has an impact on the learning outcomes of
students at SD Muhammadiyah 5 Porong. This research was conducted at Muhammadiyah 5
Porong Primary School, located on Jalan Raya, Dusun Pojok, Lajuk, Porong, Sidoarjo Regency,
East Java. The population for this study consisted of all 22 sixth-grade students at
Muhammadiyah 5 Porong Elementary School, comprising 11 boys and 11 girls. The sampling
technique used in this study was saturated sampling, as the number of students did not reach
30. Saturation sampling is a sampling technique in which all members of the population are
included in the research sample (Torang Siregar et al., 2025). The research data were collected
through initial observation at school, tests using pre-tests and post-tests consisting of 25
multiple-choice questions, and documentation (Sianturi et al., 2024). The intervention was
carried out in a structured manner over three consecutive days, including initial
measurements (pre-test), one 120-minute learning session using the Mind Mapping strategy
integrated with Darul Ahdi Wa Syahadah values, and a final measurement (post-test), so that
the pedagogical treatment designed based on visual-conceptual representation was given
intensively in a two-hour meeting in the subject of Pancasila and Citizenship Education.

This research activity utilizes primary and secondary data. Primary data is key information
obtained by researchers directly from the source during the research process (Kolkman &
Blackburn, 2014). In this study, primary data was obtained directly from the source, namely
through the results of the pre-test and post-test given to sixth-grade students at SD
Muhammadiyah 5 Porong. In addition to primary data, this study also integrates secondary
data. Secondary data is a type of research data obtained by researchers through
intermediaries or media. (Kolkman & Blackburn, 2014). Primary data was sourced from
various reliable references, such as scientific publications, books, and information obtained
from reputable websites (Kolkman & Blackburn, 2014).

The research procedure was carried out in five stages. First, researchers prepared pre-test
and post-test instruments and learning materials to be given to students, Second,
administering a pre-test to VI students to assess their knowledge or skills before treatment is
given, Third, administering a post-test used as a tool to assess improvements in student
learning outcomes after treatment was given, fourth, analysis of pre-test and post-test data
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to determine whether there is a significant effect on student learning outcomes after
receiving treatment using SPSS software version 25 (Nova Siti Ismila & Rosi Iskandar, 2023).

The instruments used in this study were pre-test and post-test research instruments in the
form of multiple-choice questions used to assess student learning outcomes, and
experimental design research instruments in the form of teaching modules, teaching
materials, and student worksheets. Test instruments undergo validity and reliability testing.
Validity testing is used in research employing construct validity, while reliability testing uses
the Cronbach Alpha formula (Mawaddah et al., 2021). According to Sugiyono (2023),
construct validity testing is conducted after the instrument questions have been compiled
with aspects assessed based on specific theoretical foundations, and then consulted with
experts to ensure that the instrument used is consistent with the theory and does not
measure other variables. The validity of the instrument was assessed through expert
judgment based on theoretical indicators of nationalism and the principles of Darul Ahdi Wa
Syahadah. Before implementation, the Mind Mapping tool and design were validated by
experts to ensure the suitability of the material and its usability. The validation results showed
that the tool was suitable with minor revisions, and it was then implemented in the
experimental stage. Next, a reliability test was conducted to determine whether the
instrument provides consistent results and measures the consistency of the instrument across
questions. In a reliability test to measure the consistency of an instrument using the Cronbach
Alpha formula, a score < 0.60 is considered unreliable (Teni & Yudiyanto, 2021).

This study utilized a prerequisite test, namely a normality test, to determine whether the
pre-test and post-test data were normal or not, which was tested using the Shapiro-Wilk
formula (Octaviana et al., 2023). The Shapiro-Wilk method is a normality method for small
samples <50 (Octaviana et al., 2023). In the normality test, the hypotheses used are H_0: the
data are normally distributed and H_1: the data are not normally distributed. If the
significance value (p-value) calculated with the normality test statistic is greater than the
significance level (for example, 0.050), then the hypothesis H_O is accepted and the data is
normally distributed (Sonjaya et al., 2025)

The next step in this analysis is to perform a T-test, namely a paired-samples t-test. The T-
test is used to assess the significance of the relationship between variables X and Y, in order
to determine whether the independent variable, namely the use of mind mapping media
containing Darul Ahdi Wa Syahadah values, has a real influence on the dependent variable,
namely students' nationalistic attitudes, partially or separately (Rahmi & Alfurgan, 2021). The
coefficient of the independent variable can be interpreted using the Unstandardized
Coefficient or Standardized Coefficient, taking into account the significance value of each
variable at a significance level of a = 5% (Rahmi & Alfurgan, 2021). If the t-value is less than
the t-table value and a is greater than 0.05, it can be concluded that the independent variable
does not have a significant impact on the dependent variable, so HO is accepted, and H1 is
rejected. Conversely, if thitung > ttabel and a < 0.05, there is a significant effect between the
independent variable, namely the use of mind mapping media containing Darul Ahdi Wa
Syahadah values, and the dependent variable, namely students' nationalistic attitudes, so
that HO is rejected and H1 is accepted (Rahmi & Alfurgan, 2021). If all prerequisite tests have
been met, then the final step is to perform the eta squared test. The eta squared test was
conducted to measure the extent of the influence of using Mind Mapping media containing
Darul Ahdi Wa Syahadah values on the development of students' nationalistic attitudes in the
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Pancasila Education learning process in Grade VI of elementary school (Farohah & Tirtoni,
2024).

3. RESULTS AND DISCUSSION
3.1. Origin of lactic strains studied

Research shows the urgency of instilling nationalism in students in an era of globalization
marked by a weakening of national identity among the younger generation. The integration
of Darul Ahdi Wa Syahadah values into Mind Mapping media was chosen as a learning
intervention because this concept emphasizes the responsibility of every citizen as guardians
of the nation's noble covenant and active witnesses in national life. To ensure measurement
accuracy, research instruments first undergo a series of rigorous feasibility tests.

The first step in ensuring the quality of the instrument was to test the construct validity of
30 items on nationalism. This test is crucial because invalid instruments will produce data that
cannot be scientifically accounted for. Using the biserial correlation technique with the
Dcriterion rhitung > reabel (0.423) at a significance level of 5%, it was found that five items
(numbers 11, 14, 15, 24, and 27) did not meet the validity criteria. A closer examination of
these invalid items revealed two primary causes of invalidity. First, items 11, 15, and 24
suffered from wording clarity issues, where the sentence structures were ambiguous and
could be interpreted differently by respondents, leading to inconsistent responses that
weakened item-total correlations. Second, items 14 and 27 exhibited content misalignment,
meaning the item content did not sufficiently represent the nationalism construct being
measured and instead captured peripheral concepts unrelated to the core indicators of
nationalistic attitude as defined in this study. The elimination of these five items is not merely
a statistical

Procedure, but rather an effort to ensure that each item truly measures the construct of
nationalism, not other variables that could obscure the research results. The remaining 25
valid questions indicate that 83.3% of the initial instrument met reliable measurement
standards. A valid research instrument needs to be supported by good reliability so that the
measurement results can be trusted. Thus, reliability testing using Cronbach's Alpha was
conducted to identify the level of consistency of the instrument in providing stable results
upon repeated use under equivalent conditions. The test results are presented in Table 2.

Table 2. Instrument Reliability Test Results of Reliability Statistics

Cronbach’s N of items
Alpha

,897 30

A Cronbach's Alpha value of 0.897 is significant in the context of this study. According to
George and Mallery's (2003) classification, an a value > 0.9 is categorized as "excellent", while
a value between 0.8 and 0.9 is considered "good". Thus, the coefficient of 0.897 is on the
threshold of the excellent category, indicating that 89.7% of the observed score variance is
true score variance, while only 10.3% is measurement error variance. Implicitly, this
instrument has a high degree of reliability in measuring students' attitudes towards
nationalism, so that differences in scores between respondents can be trusted as genuine
differences in attitude, not artifacts of measurement inconsistency. (Teni & Agus Yudiyanto,
2021).
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Before conducting a parametric hypothesis test, the assumption of data normality must be
met. Violation of this assumption can lead to misleading statistical conclusions because
parametric tests such as the paired sample t-test assume a normal distribution in the
population. The Shapiro-Wilk method was chosen because it is more sensitive and accurate
for small samples (n < 50) than the Kolmogorov-Smirnov test. (Sonjaya et al., 2025). The
results of normality testing are presented in Table 3.

Table 3. Results of Normality Tests for Pre-test and Post-test Data

Shapiro-Wilk
Data Statistic  df  Sig. Description
Pretest ,952 22,346 Normal
Posttest 962 22 ,526 Normal

The SPSS output shows Shapiro-Wilk significance values of 0.346 for the pre-test and 0.526
for the post-test. The statistical interpretation is as follows: since both Sig. values > a (0.05),
HO (data is normally distributed) is accepted. The Shapiro-Wilk statistical value approaching 1
(pre-test = 0.952; post-test = 0.962) further strengthens the conclusion that the data
distribution is close to a perfect normal distribution. In practical terms, the study found that
the participants' nationalistic attitude scores were symmetrically distributed around the
mean value, without any extreme outliers that could distort the analysis. The fulfillment of

the normality assumption provides legitimacy to proceed to the paired sample t-test stage.
(Farohah & Tirtoni, 2024).

The essence of this experimental study is to examine whether there is a significant
difference in the nationalistic attitudes of students before and after learning intervention
using Mind Mapping media containing the values of Darul Ahdi Wa Syahadah. The paired
sample t-test was chosen because it compares two measurements on the same subject
(within-subject design), thereby controlling for individual variability. The results of the
analysis are presented in Table 4.

Table 4. Results of the Paired Sample T-Test

Paired Samples Test
Paired Differences

95% Confidence
Std. Interval of the
Deviatio Std. Error Difference Sig. (2-
Mean n Mean Lower Upper t df tailed)
PairlPRETEST— -14.182 3.850 .821 -15.889 - -17.278 21 .000
POSTTEST 12.475

The results of the paired sample t-test show that the mean difference value of -14.182
indicates that the average post-test score is 14.182 higher than the pre-test score (the
negative sign is due to the calculation of the pre-test minus the post-test). The relatively small
standard deviation of 3.850 points compared to the mean indicates that the increase in scores
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among students was fairly consistent; there were no extreme variations where some students
improved dramatically while others improved only slightly. The test results show that the t-
value of -17,278 (absolute value = 17,278) is well above the t-table value at a degree of
freedom (df) = 21 and a significance level (a) = 0.05 (ttable = 2,080). This huge difference is
reflected in the comparison |thitung|/trabel = 8,3 times, so it can be interpreted that the
difference obtained is very unlikely to occur by chance. In addition, the significance value (2-
tailed) = 0.000 (actually < 0.001) further strengthens the finding that the probability of this
difference occurring if Hp is true is less than 0.1%.

In other words, there is very strong statistical evidence to reject HO and accept Ha: the use
of Mind Mapping media containing Darul Ahdi Wa Syahadah values has a significant effect on
students' attitudes toward nationalism. (Rahmi & Alfurgan, 2021). Statistical significance
does not fully reflect the practical significance of an intervention. Studies with large sample
sizes have the potential to produce statistically significant p-values even though the observed
differences are practically trivial. Therefore, the effect size was calculated using the Eta
Squared (n?) test to measure the actual effect of the learning intervention on the dependent
variable. The results of the analysis using Repeated Measures ANOVA in SPSS version 25 are
presented in Table 5.

Table 5. Effect Size Test Results (Partial Eta Squared)

Type | Sum | [ | MewnSquue | F S | PutiEl |

Source Tume| | of Souares Squared

! } - ! | |
Time Linear | 202364 DILHE | 0814 | oo0 | 0934 |
ErofTime) | Linear 155636 | 21| T4l }

The Partial Eta Squared (n?) value of 0,934 is a statistically significant finding. To
understand its meaning, it is necessary to know that n?> measures the proportion of variance
in the dependent variable that the independent variable can explain. With n? = 0,934, it means
that 93,4% of the change in students’ nationalism attitude can be attributed to the use of
Mind Mapping media containing Darul Ahdi Wa Syahadah values. In comparison, only 6,6% is
caused by other factors outside the treatment. However, it is important to acknowledge that
this n? value is considerably higher than what is typically found in educational intervention
research, where effect sizes generally range between n? = 0,10-0,30 for large effects (Cohen,
1988). Several methodological factors inherent to this study likely contributed to the
exceptionally high effect size value. First, the small sample size (n = 22) tends to inflate the t-
value statistically, which in turn produces a larger n? through the formula n? = t¥/(t* + df). As
the denominator (df = 21) is disproportionately small relative to t> = 298,53, the resulting n?
naturally approaches 1,00. Second, the one-group pre-experimental design without a control
group means that all observed score changes are fully attributed to the treatment, without
the ability to isolate the effects of external variables such as the testing effect (students’
familiarity with the instrument after the pretest) or maturation effect (students’ natural
development over time). Third, the highly focused and contextually relevant intervention —
integrating Darul Ahdi Wa Syahadah values within the Muhammadiyah school environment
— may have produced greater short-term attitudinal changes compared to more generic
instructional approaches. Therefore, while the directional finding remains valid that the
intervention produced a statistically and practically significant improvement in students’
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nationalistic attitudes, future research is strongly recommended to employ a larger sample
size and a true experimental design with a randomized control group to obtain a more
conservative and generalizable effect size estimate.

Referring to Cohen’s (1988) interpretation guidelines, which have become the standard in
social and educational research, n? values are categorized as follows: 0,01 (small effect), 0,06
(medium effect), and 0,14 (large effect). With a value of 0,934, the learning intervention is
classified as having a large effect. Nevertheless, a critical appraisal of this value is necessary.
This n? value substantially exceeds the typical range for educational research (n? = 0,10-0,30),
and its validity as a true reflection of the intervention’s effectiveness must be questioned
through a skeptical lens. Three methodological artifacts likely inflated this value. First, the
small sample size (n = 22) mathematically inflates the t-value, which directly inflates n?
through the formula n? = t?/(t* + df) = (-17,278)%/((-17,278)* + 21) = 298,53/(298,53 + 21) =
0,934 — as df shrinks, n? approaches 1,00 regardless of true effect magnitude. Second, the
absence of a control group means that all score variance is attributed to the treatment, when
in reality external factors also contribute. Third, demand characteristics may have played a
role: students who are aware of being in an intervention study may consciously or
unconsciously align their posttest responses with what they perceive the researcher expects,
artificially elevating posttest scores. The large Type Ill Sum of Squares value for the TIME
factor (2212,364), which exceeds the Error value (155,636) by a ratio of approximately 14:1,
reflects great pre-post change but cannot confirm that this change is attributable solely to
Mind Mapping. Researchers and practitioners should therefore treat this n? value as an
upper-bound estimate rather than a precise measure of the intervention’s true effect. Future
studies with larger, randomized samples and control groups are essential to produce a more
conservative and reliable effect size estimate.

The effectiveness of implementing interventions in efforts to improve character education
achievement can be explained through several interrelated mechanisms operating at three
distinct levels: cognitive, affective, and behavioral. At the cognitive level, Mind Mapping
engages both hemispheres of the brain simultaneously — the left brain, which processes
information logically and sequentially, and the right brain, which functions in visual and
spatial processing. This dual engagement produces a dual coding mechanism (Paivio, 1991)
that strengthens memory retention and deepens conceptual understanding. When students
map concepts of nationalism in structured visual forms, they are not merely memorizing
abstract principles, but actively constructing personal and interconnected networks of
meaning that facilitate deeper processing. At the affective level, creating mind maps requires
students to make value judgments about which concepts are most important and how ideas
relate to one another, fostering emotional engagement with the content. The integration of
Darul Ahdi Wa Syahadah values specifically targets this affective dimension by connecting
nationalism to personal religious identity, making the material personally meaningful rather
than academically distant. This emotional connection is a critical driver of attitude change, as
attitudes are formed not only through knowledge acquisition but through felt significance. At
the behavioral level, the collaborative and creative nature of the Mind Mapping activity —
designing, discussing, and presenting maps — required students to enact nationalistic values
through participatory behavior in the classroom, reinforcing attitudinal change through
action. Among the three dimensions, the affective and behavioral mechanisms are
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particularly likely to drive the observed changes in nationalistic attitude scores, as attitude
instruments primarily capture evaluative dispositions rather than factual knowledge (Anwar
& Widiartanto, 2021). The second aspect, the integration of Darul Ahdi Wa Syahadah values,
provides a philosophical framework that is relevant to the Indonesian and Muhammadiyah
context of students at SD Muhammadiyah 5 Porong. The concept of Indonesia as dar al-'ahdi
(the land of covenant) and wa al-syahadah (the land of testimony) brings a spiritual dimension
to nationalism, making love for the homeland not merely an emotional sentiment, but also
part of the practice of religious values. Cultural relevance creates meaningful learning that is
more effective than learning detached from students' socio-religious context. However, while
these theoretical explanations are compelling, it is equally important to consider alternative
explanations for the observed improvement in posttest scores. Three alternative explanations
warrant serious consideration. First, the Hawthorne effect may have played a role: students
may have performed better on the posttest simply because they received special attention as
research participants, rather than as a direct result of the Mind Mapping intervention itself.
The novelty of being observed and treated differently from routine instruction may have
motivated students to engage more seriously, regardless of the specific content of the
intervention. Second, the testing effect must be acknowledged: exposure to the pretest may
have familiarized students with the item content and format, enabling them to perform better
on the posttest not because their nationalistic attitudes genuinely improved, but because
they had already encountered similar questions. This is particularly relevant given that the
same 25-item instrument was used for both pretest and posttest. Third, demand
characteristics represent a plausible confound: students who understood that the study
aimed to measure nationalism may have consciously adjusted their posttest responses to
align with socially desirable nationalistic attitudes, rather than reflecting authentic attitudinal
change. The absence of a control group and the one-group design make it statistically
impossible to isolate the true treatment effect from these alternative explanations. Future
research should employ counterbalanced designs, parallel test forms, and blind assessment
procedures to minimize these threats to internal validity (Yusril & Syahputra, 2025).

The findings are consistent with previous studies, but with a higher magnitude of effect.
Nurrachmawati's Research (Mawaddah et al., 2021). on Il students at SDN Susukan 07 Pagi
reported a t-count = 7.844 > t-table = 2.054, indicating a significant effect of Mind Mapping
on Civic Education learning outcomes. The study produced a t-count that was more than
double (-17.278), indicating that the addition of Darul Ahdi Wa Syahadah values strengthened
the effectiveness of Mind Mapping media in the context of nationalism.

The results of the study are also in line with the concept of Darul Ahdi Wa Syahadah, which
Syamsuddin first proposed in his national sermon on August 18, 2011, entitled "NKRI as Darul
Ahdi Was Syahadah," which was then formalized at the 47th Muhammadiyah Congress in
Makassar in 2015. According to Din Syamsuddin, this concept has not been fully discussed in
the literature on Islamic political thought. It is a unique interpretation by Muhammadiyah in
understanding the relationship between Islam and the Pancasila. Din Syamsuddin emphasized
that Indonesia as darul ahdi (a country of agreement) must be balanced with darus syahadah
(a country of testimony), which means that every citizen must contribute to and participate
in the development of the nation by receiving a fair share. This concept emphasizes the
mission of khalifatullah fi al-ard (God's representative on earth) to create a safe, peaceful,
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just, and prosperous country under divine protection (Baldatun thayyibatun wa Rabbun
ghafur).

In line with this, Muhlasin's research (Stefani & Amrullah, n.d.) proves that Darul Ahdi Wa
Syahadah's national education has a significant impact on elementary school students'
understanding of nationalism and religious attitudes. The results showed an N-Gain value of
0,82, which is classified as effective, with a Paired Sample T-Test significance value of 0,00 (p
< 0,05). The findings reinforce the argument that integrating national values and religiosity
into learning can shape students' character as a generation that loves their country and
upholds religious values (Stefani & Amrullah, n.d.). Thus, the use of Mind Mapping media
containing the values of Darul Ahdi Wa Syahadah in this study proved to be effective as a
learning strategy that combines cognitive and affective aspects in shaping students'
nationalistic attitudes.

From a practical perspective, the results of this study produce several implications and
recommendations that can be considered. Based on the study, it shows that Muhammadiyah
educational institutions have the opportunity to implement Mind Mapping media that
integrates the values of Darul Ahdi Wa Syahadah as an alternative strategy for Civic Education
learning that has been proven to provide effective results. Proving its effectiveness in
enhancing students’ nationalistic attitudes, the n? value of 0,934 indicates that other variables
only contribute 6,6% to changes in nationalistic attitudes, making the consistent application
of this media a key factor for success. In addition, teacher training in creating digital Mind
Maps using the Edraw Mind Map application needs to be intensified, considering that
students initially experience confusion in compiling mind maps. The implications of this study
can be examined at three levels. At the pedagogical level, this study demonstrates that
integrating institutional ideological values such as Darul Ahdi Wa Syahadah into visual-based
learning media is an effective strategy for character education. Teachers can adopt this
approach as a routine instructional practice in Civic Education, particularly when teaching
materials related to nationalism, unity, and civic responsibility. At the institutional level,
schools under the Muhammadiyah organization can use this study as an empirical foundation
to develop curriculum policies that systematically embed Darul Ahdi Wa Syahadah values
across various subjects, not limited to Civic Education alone. At the policy level, education
policymakers can consider this evidence-based approach as a model for strengthening
character education programs that align national values with religious and organizational
identity, supporting the broader goal of producing students who are both academically
competent and morally grounded as responsible citizens.

Although the results of the study show significant positive impacts, several important
limitations must be foregrounded — not merely acknowledged but understood as directly
affecting the interpretation of the findings’ strength and scope. These limitations do affect
interpretation strength and should not be treated as minor caveats. First, the pre-
experimental one-group pre-test post-test design does not have a control group, making it
statistically impossible to rule out alternative explanations such as the Hawthorne effect,
testing effect, or demand characteristics — all of which could inflate post-test scores
independent of the treatment. This limitation directly weakens the causal claim that Mind
Mapping caused the attitude improvement. Second, the limited sample size of 22 students
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from a single Muhammadiyah school restricts generalizability both statistically and
contextually. Students at SD Muhammadiyah 5 Porong are already embedded in a
Muhammadiyah institutional culture that actively promotes Darul Ahdi Wa Syahadah values,
which means the observed attitude change may reflect existing institutional exposure rather
than the specific effect of the Mind Mapping intervention. Whether the same results would
be obtained in non-Muhammadiyah or secular school contexts remains entirely unknown.
Third, the claim that Darul Ahdi Wa Syahadah cultural relevance creates meaningful learning,
while theoretically grounded, is assumed rather than empirically verified in this study. No
qualitative data — such as student reflections, interviews, or classroom observations — were
collected to confirm that students actually connected the Darul Ahdi Wa Syahadah values to
their personal identities or found the content more meaningful than standard instruction.
This assumption, if incorrect, would undermine a core theoretical claim of the study. Fourth,
practical limitations related to technology access were not addressed. The Edraw Mind Map
application requires devices and stable internet connectivity, raising questions about whether
this intervention is sustainable and equitable across schools with different levels of
technological infrastructure. The costs of teacher training, device procurement, and ongoing
technical support represent real barriers to scalability that should be openly discussed. Fifth,
digital divide issues — differences in students’ prior familiarity with digital tools — may have
introduced performance variation that was not controlled for, potentially confounding the
results. Despite these limitations, this study makes meaningful contributions in three areas.
1) From a theoretical perspective, this study adds to the body of knowledge on integrating
religious-organizational values into Civic Education, which has received relatively little
empirical attention. 2) Methodologically, the validated 25-item nationalistic attitude
instrument has potential for reuse in future studies. 3) Practically, the findings offer
preliminary evidence — subject to the limitations above — that contextually relevant, visually
structured learning media can support attitudinal development in character education.

4. CONCLUSION

This study contributes to the literature on civic education by showing that the integration
of visual-structural media and institutional ideological values can strengthen the formation of
nationalistic attitudes. Empirically, the results of the paired sample t-test showed a significant
difference between the scores before and after the intervention (t(21) = -17.278, p < 0.001),
with an effect size of n? = 0.934 that exceeded Cohen's (1988) criteria for a large effect. From
a theoretical perspective, these findings support the visual constructivism approach and dual
coding theory, in which graphic representations aid the integration of verbal and visual
information, thereby strengthening meaning processing. Furthermore, integrating Darul Ahdi
Wa Syahadah values broadens the framework of character education by positioning
nationalism as a contextual ethical-religious practice, rather than merely a normative
cognitive understanding. Although the pre-experimental design limits strong causal
inferences, this study opens up space for the development of a systematically integrated
value-based citizenship pedagogy model. Further research needs to test this model in a cross-
school context and through a more rigorous experimental design to strengthen its external
and theoretical validity.
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1. INTRODUCTION

Education is a key pillar in shaping character in the face of the complex realities of national
life. Its function is to instill moral values in students in order to create a harmonious nation
despite differences. This is in line with Law No. 20 of 2003, Article (3) on the National
Education System, which states that national education aims to develop the potential of
students to become people who are faithful and devoted to God Almighty, have noble
character, are healthy, knowledgeable, skilled, creative, independent, and become
democratic and responsible citizens. This objective reinforces the meaning that education in
Indonesia does not focus on academic achievement but also instills awareness to respect
differences in a heterogeneous society. The urgency of national education lies in its potential
to produce a young generation that is not only skilled but also has a personality and character
in line with the moral values of the nation and religion (Nurhayani, Yaswinda, and Movitaria
2022).

In addition to education, religion also plays an important role in shaping attitudes of
tolerance. In Islamic teachings, human and social values are upheld through the concept of
habluminannas (Fita Mustafida, 2020), which emphasizes the importance of harmonious
relationships between fellow human beings. The Qur'an provides a normative basis for
addressing diversity, particularly through verses 9-13 of Surah Al-Hujurat, which affirm the
principles of justice, peaceful conflict resolution, and the acceptance of differences in ethnic
and cultural backgrounds as decreed by Allah Subhanahu wa ta'ala (Hakim & Bayyinah, 2023).
These values affirm that Islamic teachings are substantially compatible with the concept of
multiculturalism. The concept of multiculturalism not only emphasizes religious and cultural
diversity, but also includes diversity in all components and elements of life (Ningsih, Mayasari,
and Ruswandi 2020). However, diversity, which should be a strength of the Indonesian nation,
often triggers conflict. Societies living in diversity still face several problems in building and
creating peace between community groups. One form of conflict that remains unresolved to
this day is conflict between religious adherents. A more specific case is the burning of
churches and boycott actions between religious leaders (Nugraha et al., 2020). Therefore,
efforts to maintain unity amid diversity pose a unique challenge for the Indonesian nation,
especially in terms of religion.

This challenge is reflected even among students. Data from Setara Institute (2023) also
shows that the number of actively intolerant students has increased compared to 2016. At
that time, around 2.4% of students were classified as actively intolerant, and 0.3% had been
influenced by ideas that conflicted with the values of tolerance. In line with this, based on
preliminary observations conducted by researchersin grade VI at SD Muhammadiyah 1 Candi
Labschool Umsida, it was found that some students had demonstrated tolerance in the
learning process. These findings indicate that tolerance cannot be fostered solely through the
teaching of normative values; rather, a learning approach is needed that connects tolerance
values with students' everyday social experiences.

Multicultural education is a relevant approach to instilling tolerance. Multicultural learning
provides a pedagogical framework for students to understand diversity through equal and
reflective interaction in the classroom, where each individual has the same opportunity to
participate in the teaching and learning process without discrimination based on cultural,
social, or personal identity (Irnawati et al., 2024). For tolerance to have moral strength and
be internalized more deeply, a contextual ethical foundation grounded in students' social
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experiences is needed. The values conveyed in verses 9—13 of Surah Al-Hujurat, which
emphasize justice, brotherhood, and respect for differences, can be employed to reinforce
the moral dimension of multicultural learning. Integrating these values into Pancasila
Education subjects through a deep learning approach allows students not only to understand
tolerance cognitively, but also to relate it to their social experiences in an inclusive school
environment. This approach can theoretically bridge the gap between the normative values
taught and students' daily social practices.

In line with efforts to integrate the value of tolerance in Indonesian schools, the concept
of multicultural learning has also been developed globally by experts, one of whom is James
A. Banks. James A. Banks argues that multicultural learning is a movement for reform and a
process of education whose main objective is to change the structure of educational
institutions so that male and female students, students with special needs, and students from
specific groups, races, and ethnicities have equal opportunities to achieve academic success
at school (Firtikasari & Andiana, 2024). According to James A. Banks, multicultural learning
has five important dimensions. First, the incorporation of multicultural values into the
learning curriculum. Second, the formation of knowledge. Third, strategies for reducing
prejudice. Fourth, a fair learning approach. Fifth, the empowerment of school culture and an
inclusive social system (Bank & Banks, 2010). Based on this, teachers play an important role
in instilling diversity through multicultural learning by applying various relevant strategies
(Suryaningsih et al., 2023).

Several previous researchers have examined the influence of multicultural learning in
shaping tolerance attitudes in educational environments. Research by Nurhasanah shows
that there is a positive influence in the integration of multicultural learning into Islamic
Religious Education at SD 037 Sabang Bandung. Multicultural learning can create a
comfortable and conducive learning atmosphere. This also affects the smooth running of
school activities because students are instilled with a high level of tolerance, so there are no
conflicts that can cause division. In addition, several aspects of Islamic Religious Education
learning are highly relevant to the concept of multiculturalism, including the Qur'an and
Hadith, Agidah, Akhlak, Figih, and Tarikh (Nurhasanah, 2021).

Research by Zamroni explains that multicultural learning in inclusive schools also has a
significant effect, with the concept of inclusive schools that equalize the learning process and
also the role of teachers in building students' awareness of the importance of respecting and
appreciating human differences. Positive results were found, namely that students with
disabilities were able to live harmoniously with their peers. This is because there was no
longer any discrimination. They also ultimately had the opportunity to grow and develop
(Zamroni et al. 2024).

Another study by Arzaq highlights that verse 13 of Surah Al-Hujurat emphasizes the
important role of tolerance education in a multicultural society. The concept of
multiculturalism referred to in this verse is not limited to religious diversity but also includes
diversity in race, ethnicity, culture, and customs. This verse also emphasizes that diversity is
the basis for building brotherhood and mutual understanding among fellow human beings
(Shofri et al., 2020).

Several previous studies have examined the influence of multicultural learning on attitudes
of tolerance. However, this study is particularly important as it aims to examine multicultural
learning in depth, exploring how it can foster tolerance in students by linking it to the Islamic
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values contained in verses 9—13 of Surah Al-Hujurat. In this study, multicultural learning is
integrated into the Pancasila Education curriculum. In practice, Pancasila Education
emphasizes intellectual and social-ethical aspects, while attitudes and values of faith are also
necessary to support student development. The integration of verses 9-13 of Surah Al-
Hujurat into Pancasila Education is expected to offer students opportunities to comprehend
the meaning of tolerance from both national and Islamic perspectives.

The establishment of inclusive schools is also one of the revitalizations in this study.
Multicultural learning in inclusive schools has the principle and goal of upholding diversity and
justice in carrying out education (Amaliani et al., 2024). Relevant to this and based on the
latest policy direction from the Indonesian government, which emphasizes the
implementation of a meaningful learning curriculum, this study uses an updated deep
learning approach model. The deep learning approach directs students to relate their
personal experiences to the learning process. By applying the deep learning approach during
the learning process, it is hoped that graduates will have critical reasoning skills, be able to
analyze things well, and have emotional and social sensitivity in the life of the nation and state
(Nurhakim et al., 2025)—learning, mindful learning, and joyful learning. In meaningful
learning, students are required to be able to connect learning materials with real-life
experiences. Mindful learning focuses on learning activities that focus on students. Learners
are fully present in the learning process so that they can examine their understanding, identify
obstacles, and solve problems in the classroom learning process. Joyful learning emphasizes
a pleasant learning atmosphere. With joyful learning, learners are expected to have good
learning motivation, which encourages participation in the classroom environment (Arif et al.,
2025).

The deep learning approach serves as a relevant pedagogical bridge for integrating
multicultural education, Islamic ethical values, and inclusive learning. Although these three
elements are considered essential in shaping tolerant attitudes, research examining their
simultaneous integration into formal subjects remains limited, as previous studies have
generally discussed religious education, Pancasila education, and inclusive learning in
isolation; consequently, an integrated learning model is not yet available. Thus, empirical
evidence regarding the impact of this integration on students' tolerant attitudes—particularly
in inclusive elementary schools—remains scarce.

In this context, the present study focuses on integrating Islamic ethical values—specifically
those contained in surah Al-Hujurat verses 9—13, which emphasize peace, justice, and respect
for differences—into Civic Education through a deep learning approach to strengthen
students' tolerant attitudes in inclusive schools. The research questions are formulated as
follows: 1) how the Islamic ethical values in surah Al-Hujurat verses 9-13 can be integrated
into Civic Education in inclusive elementary schools; 2) how the implementation of the deep
learning approach in Civic Education can internalize the values of surah Al-Hujurat within
students; and 3) how the integration of multicultural education based on the values of surah
Al-Hujurat through a deep learning approach influences the development of students'
tolerant attitudes in inclusive elementary schools.

Based on these considerations, this study comprehensively examines the impact of
implementing multicultural learning based on surah Al-Hujurat on students' tolerant
attitudes, specifically within inclusive schools, by integrating the values of verses 9-13 into
the Civic Education curriculum through a deep learning approach. This implementation is
expected to enable students to apply the meaning of tolerance in real-life contexts, both
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within the school environment and society at large. Furthermore, it serves as a reference for
teachers in creating instructional innovations that integrate diversity, are human-oriented,
and remain aligned with social realities.

2. METHODS

This study uses quantitative methods. Quantitative methods are an approach based on
empirical philosophy to examine populations or samples using research instruments and data
analysis processes using statistical tests to examine predetermined hypotheses. (Sugiyono
2024). A quantitative approach was chosen because the researcher aimed to test the effect
of the independent variable, namely surah Al-Hujurat—based multicultural learning, on the
dependent variable, students’ attitudes toward tolerance, using data that are objectively
measurable and amenable to statistical analysis.

This type of research uses a Pre-Experimental Design in the form of a One-Group Pretest-
Posttest Design. This design only uses one group of subjects who will be given a pretest and
a posttest. The results of the two tests are compared to determine the cause and effect
between the independent and dependent variables, as clearly presented in Table 1 as follows:

Table 1. One Group Pretest-Posttest Design

One Group Pre-test and Post-test Design

Group Pre-test Treatment Pos-test

Experiment | — 01 X— —» 02

Descriptions:
01 : Pre-test
X: Treatment
02 : Post-test

The research subjects were sixth-grade students at SD Muhammadiyah 1 Candi Labschool
Umsida in the 2024/2025 academic year. The sampling technique used was nonprobability
sampling with a saturated sample, where the entire population was used as the sample. A
saturated sample was chosen because the population size was relatively small, allowing the
researcher to include the entire population. The object of this study was students’ attitudes
toward diversity, which were analyzed after receiving treatment in the form of surah Al-
Hujurat—based multicultural learning, specifically verses 9-13. This objective was the main
focus because tolerance is one of the important attitudes that students must have from
elementary school age.

This study was conducted through three structured meetings, with a time allocation of two
lesson periods each, equivalent to 75 minutes per session. The first meeting was dedicated to
administering a pretest to measure students' initial abilities. The second meeting was carried
out intensively to provide the treatment in the form of multicultural learning based on Surah
Al-Hujurat verses 9—13, which was integrated into the Pancasila Education subject through a
deep learning approach. The third meeting was used to administer a posttest to measure
changes in students' attitudes toward tolerance following the treatment.
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The main variable in this study is student tolerance, which is defined as the readiness and
ability of students to accept, appreciate, and respect differences in the school environment.
Tolerance is measured through three dimensions, namely cognitive, affective, and behavioral.
The cognitive dimension encompasses students’ understanding of tolerance, the value of
diversity, and the principles of justice as outlined in Pancasila and in verses 9—13 of Surah Al-
Hujurat. The affective dimension includes students' feelings and emotional attitudes toward
differences, such as empathy, concern, and appreciation for friends of different cultures,
religions, or special needs. The behavioral dimension includes students' concrete actions in
demonstrating tolerance, such as cooperating, helping friends, respecting differences, and
avoiding discrimination.

The data collection technique used several research instruments. The first instrument was
a pretest and posttest consisting of 25 multiple-choice questions, compiled based on
indicators of the three dimensions and adapted to the context of the Grade VI Pancasila
Education subject, so that it could comprehensively represent students' attitudes toward
tolerance. The second instrument is a teaching module used as a learning guideline containing
learning objectives, materials, methods, activities, and assessments.

The research procedure consists of five stages carried out sequentially. The first stage is
preparation, which includes initial observation at the school, sample determination, and
research instrument development. The second stage is the implementation of a pretest to
the research subjects to determine the students’ attitudes of tolerance before being given
treatment. The third stage involves administering the treatment, in which one class receives
multicultural learning based on Surah Al-Hujurat. This is integrated into the Pancasila
Education subject utilizing a deep learning approach. The fourth stage is the implementation
of a posttest to measure changes in tolerance attitudes after treatment. The fifth or final stage
is the processing of research data.

Data analysis was carried out through several processes. First, the validity of the
instrument was tested using the Pearson product-moment technique. Second, a test was
conducted to measure the consistency of the instrument between items, called a reliability
test. The reliability test in this study was conducted using Cronbach's alpha coefficient. Third,
a normality test was conducted using Shapiro—Wilk because the sample size was less than 50.
If the data obtained were normally distributed, the fourth data analysis used a paired sample
t-test. The paired sample t-test was used to test two paired samples at different times, namely
before and after the treatment was given. The final data analysis used the partial eta square
test to determine the extent of the effect of the treatment given. All stages of data analysis
in this study use SPSS version 25. The use of SPSS makes it easier for researchers to make
decisions with objective and valid statistical results.

3. RESULTS AND DISCUSSION

Research instrument testing was conducted to ensure the feasibility and quality of the data
obtained. The research instruments were first tested to ensure the feasibility and validity of
the data collected. Based on the stages of research that had been carried out, the initial data
analysis focused on testing the feasibility of the instruments through a validity test with
reference to an r-table value of 0.361. The following Table 2 presents the results of the SPSS
version 25 validity test calculation.
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Table 2. Validity Test Results

Test Items r-value r-table Sig. Decision
Question_1 0.746 0.361 0.000 Valid
Question_2 0.852 0.361 0.000 Valid
Question _3 0.455 0.361 0.011 Valid
Question _4 0.455 0.361 0.011 Valid
Question _5 0.136 0.361 0.474 Invalid
Question _6 0.161 0.361 0.395 Invalid
Question _7 0.725 0.361 0.000 Valid
Question _8 0.508 0.361 0.004 Valid
Question _9 0.136 0.361 0.475 Invalid

Question _10 0.668 0.361 0.000 Valid

Question _11 0.643 0.361 0.000 Valid

Question _12 0.629 0.361 0.000 Valid

Question _13 0.411 0.361 0.024 Valid

Question _14 0.419 0.361 0.021 Valid

Question _15 0.537 0.361 0.002 Valid

Question _16 0.464 0.361 0.010 Valid

Question _17 0.095 0.361 0.617 Invalid

Question _18 0.610 0.361 0.000 Valid

Question _19 0.484 0.361 0.007 Valid

Question _20 0.0419 0.361 0.021 Valid

Question _21 0.497 0.361 0.005 Valid

Question _22 0.423 0.361 0.020 Valid

Question _23 0.415 0.361 0.023 Valid

Question _24 0.457 0.361 0.011 Valid

Question _25 0.482 0.361 0.007 Valid

Question _26 0.415 0.361 0.023 Valid

Question _27 0.600 0.361 0.000 Valid

Question _28 0.404 0.361 0.027 Valid

Question _29 0.727 0.361 0.000 Valid

Question _30 0.048 0.361 0.800 Invalid

The validity test results showed that of the 30 items tested, 25 items were declared valid

because they had a calculated r-value > r-table (0.361). Meanwhile, 5 items were declared
invalid because they had a calculated r-value < r-table and did not consistently represent
indicators on the cognitive, affective, and behavioral dimensions of tolerance. Thus, these five
items were excluded from the analysis, while the 25 valid items were used as research
instruments. After the instruments were declared valid, the next stage was a reliability test to
assess the consistency of the instruments in measuring students' attitudes toward tolerance.
The instrument was declared reliable if Cronbach's alpha coefficient was > 0.700 (Abigail
Soesana, Hani Subakti, Karwanto, Anisa Fitri Sony Kuswandi, Lena Sastri, Ilham Falani Novita
Aswan, Ferawati Artauli Hasibuan 2023). The results of the reliability test are presented in
Table 3.
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Table. 3 Reliability Test Results

Reliability Statistics

Cronbach’s Alpha N of items

0.897 25

The reliability criteria for the instrument were determined based on the Cronbach's alpha
coefficient value. The closer the value is to 1.00. the higher the reliability of the instrument.
The reliability test results showed a Cronbach's alpha coefficient of 0.897 for the instrument
consisting of 25 items, indicating a very high level of reliability. (Abigail Soesana, Hani Subakti,
Karwanto, Anisa Fitri Sony Kuswandi, Lena Sastri, Ilham Falani Novita Aswan, Ferawati Artauli
Hasibuan 2023). Thus, the items used had strong internal consistency in measuring tolerance
attitudes. Instruments that met the reliability criteria were then used in the treatment phase.

The data obtained from the instrument testing were then analyzed through a normality
test. The normality test was conducted to determine the appropriate statistical analysis
technique, particularly for interval and ratio scale data, and to ensure the suitability of the
normal distribution assumption. (Setyawan 2021). In this study, the Shapiro-Wilk normality
test was used, with a significance level of 0.05. Data were declared to be normally distributed
if the p-value > 0.05. Conversely, if the p-value < 0.05, the data were not normally distributed,
so further analysis used nonparametric statistical tests. The results of the normality test are
presented in Table 4.

Table 4. Normality Test Results

Shapiro-Wilk
Data  Statistic df Sig. Description
Pretest 0.942 30 0.104 Normal
Posttest 0.933 30 0.060 Normal

The normality test results obtained were 0.104 and 0.060. These values are greater than
0.05, so it can be concluded that the instruments are normally distributed. Next, hypothesis
testing was conducted to determine the significance of the effect of surah Al-Hujurat—based
multicultural learning on the tolerance attitudes of elementary school students. The
hypothesis test used by the researcher was the paired sample t-test.

The paired sample t-test is a statistical analysis technique used to compare two
measurements with the same subjects before and after the study (Syafriani et al. 2023). The
significance level used in the paired-sample t-test was 0.05. If the p-value was less than 0.05,
H, was rejected and H; was accepted, indicating that surah Al-Hujurat—based multicultural
learning had a significant effect on the tolerance attitudes of elementary school students.
However, if the p-value was greater than 0.05, H, was accepted and H, was rejected, meaning
that surah Al-Hujurat—based multicultural learning had no significant effect on students’
tolerance attitudes. The following is the paired sample t-test table 5.
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Table 5 Paired Sample t-Test Results

Paired Samples Test

Paired Difference

95% Confidence
Std. Std. Interval of the
Deviatio Error Difference Sig. (2-
Mean n Mean Lower  Upper t df tailed)
Pretes
Pair t & ) 1,2038 ) ) 2
1 Postte 16,80 6,59362 3 19,262 14,33 13,9 9 0.000
ot 000 10 790 56

The results of the paired sample t-test between the pretest and posttest scores show a t-
value of -13.956 with a degree of freedom (df) of 29 and a significance value (Sig. 2-tailed) of
0.000. This value is less than 0.05, so it can be concluded that H, is rejected and H; is
accepted, indicating that surah Al-Hujurat—based multicultural learning, integrated into
Pancasila Education through a deep learning approach, has a significant effect on the
tolerance attitudes of elementary school students. The next step was to conduct a partial eta
squared test to measure the magnitude of the effect of a treatment. The results of the partial
eta squared test are presented in the following Table 6.

Table. 6 Partial Eta Squared Test Results

Sig. Partial Eta Squared

2
Pretest & n

Posttest 0.003 0.279

The partial eta squared (77?) calculated using SPSS 25, yielded a value of 0.279, indicating
a moderate effect. Consequently, this study found an increase in student tolerance of 0.279
following the intervention of multicultural learning based on Surah Al-Hujurat, which was
integrated into the Pancasila Education subject through a deep learning approach. This
finding is consistent with the results of the paired sample t-test, which showed a significance
value of 0.000, signifying a difference in students' tolerance levels before and after the
treatment. These results demonstrate that integrating multicultural learning with religious
values provides a tangible, moderate contribution toward strengthening student character.

A proper understanding of multicultural learning, through curriculum planning, subject
development, and the role of teachers, encourages students to develop social attitudes and
reduce the tendency for discrimination between groups (Asmarita et al.,, 2022). In
multicultural learning, students are integrated to respect differences in a pluralistic society,
so that multicultural learning in Indonesia requires the development of teaching methods
(Anam et al., 2021). Pedagogically, the application of multicultural learning has a real impact
on changes in student attitudes and behavior. Students are not only introduced to the facts
of diversity, but are also guided to internalize the value of acceptance of differences as part
of community life. Through activities that highlight cultural, ethnic, and social background
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diversity, students are trained to recognize, understand, and constructively appreciate
differences. In addition, group discussions and collaboration in cultural project development
can train students to respect opinions, consider various perspectives, and build habits of
making decisions through deliberation. This learning process forms the basis for the
development of tolerance because it provides direct experience in interacting and working
together amid diversity.

Multicultural learning does not only emphasize understanding and appreciation of
diversity, but also requires a robust normative foundation so that students can thoroughly
internalize the values of tolerance. The principles of surah Al-Hujurat verses 9—-13, which
underscore peace, justice, respect, and acceptance of diversity, serve as ethical guidelines
that strengthen the normative basis of tolerance education. The effectiveness of learning
based on Surah Al-Hujurat in transforming students' tolerant attitudes can be explained
through three interrelated primary mechanisms.

First, the religious authority of surah Al-Hujurat provides a moral and ethical foundation
that motivates students to instill tolerance as both a cognitive and affective obligation.
Students understand that respecting differences is a religious mandate, thereby enhancing
cognitive understanding of justice and diversity while simultaneously forming affective
responses, such as empathy and concern for others. Second, integrating surah Al-Hujurat
content into Pancasila Education allows students to relate religious values to social and civic
contexts. This integration encourages contextual cognitive development, as students analyze
social and cultural differences within the school environment, while also supporting
behavioral changes, such as cooperation, respectful interaction, and the avoidance of
discrimination in daily activities.

Third, a deep learning pedagogical approach is applied through meaningful, reflective, and
joyful learning, which actively engages students in direct experiential and student-centered
activities. Meaningful learning links the material to real-life experiences (Wafa and Nadhif
2025) through role-playing based on scenario cards regarding tolerance, enabling students to
gain a concrete understanding of tolerance while building empathy. Reflective learning
positions students to analyze and resolve social problems related to diversity, strengthening
affective awareness and encouraging proactive behavior (Ginting, 2024). Joyful learning,
through the creation of diversity posters, stimulates students to express and internalize the
values of tolerance creatively, thereby building sustained motivation to implement tolerant
attitudes.

The interaction of these three mechanisms produces a comprehensive shift in students'
tolerant attitudes. The cognitive, affective, and behavioral dimensions are simultaneously
engaged, ensuring that the resulting changes are meaningful, contextual, and manifest in
social interactions. With proper lesson planning and collaboration among all educational
elements, the likelihood of creating an environment that consistently strengthens student
character becomes significantly greater (Fitriyah, Amrullah, and Rezania 2025), as illustrated
in Figure 1 below.
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Figure 1. Diagram of Multicultural Learning Based on James A. Banks' Theory

The results of the study are consistent with the five main dimensions of James A. Banks'
multicultural learning theory. First, content integration is reflected in the incorporation of the
values of verses 9—13 of Surah Al-Hujurat into the Pancasila Education curriculum, providing
students with a normative-ethical foundation regarding fairness, conflict mediation, and, as
emphasized in verse 13, the acceptance of ethnic and cultural differences as decreed by Allah
Subhanahu wa ta'ala. Second, knowledge construction is seen through the application of
learning strategies using a deep learning approach. Meaningful learning encourages students
to relate the material to real experiences. This leads to a more contextual understanding of
tolerance. Mindful learning places students at the center of learning so that they can examine
their understanding and problem-solving skills. Third, prejudice reduction is realized when
the message contained in Surah Al-Hujurat is raised in the learning process, and students are
guided to control negative attitudes and replace them with mutual respect. Fourth, equity
pedagogy is evident in the context of inclusive schools that provide equal learning
opportunities for all students. Fifth, empowering school culture is evident in an inclusive
classroom culture that is student-centered and minimizes exclusion through collaborative and
participatory learning (Ana & Arsyadana 2025).

Previous studies have indicated similar findings that reveal the positive impact of
multicultural learning on tolerance attitudes. Nurhasana (2021) shows that integrating
multicultural learning in the school environment can initiate a calm and supportive classroom
atmosphere. Zamroni (2024) emphasizes the reduction of discriminatory attitudes in inclusive
schools. Arzaqg (2020) shows the relevance of Surah Al-Hujurat verse 13 in fostering tolerance
in a pluralistic society. These findings reinforce the argument that the application of religious
and national values-based multicultural learning not only impacts knowledge and attitudes
but also students' actual behavior, supporting the development of positive, inclusive, and
highly ethical character.
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While this study indicates a positive influence of multicultural learning based on Surah Al-
Hujurat on students' tolerant attitudes, several limitations warrant consideration. First, the
research was conducted in a single inclusive elementary school; therefore, generalizing the
findings to other schools with different characteristics and cultural contexts should be done
with caution. Second, the cultural context and religious values of this specific school may have
influenced student responses, suggesting that implementation in different environments
might yield varying effects. Third, the relatively small sample size n=30 limits the statistical
power and the precision of effect estimates for a broader population. Fourth, the research
design employed a One-Group Pretest-Posttest model without a control group, meaning that
changes in students' tolerant attitudes could be influenced by external factors other than the
treatment.

These limitations underscore the need for further research using more robust
experimental designs, larger samples, and diverse contexts to strengthen the generalizability
and validity of the findings. In an educational context, it can be concluded that multicultural
learning based on Surah Al-Hujurat carries significant implications at the elementary school
level. Teachers can utilize this approach as a strategy in Pancasila Education, particularly
within the framework of inclusive learning. At the school level, the implementation of this
approach can be reinforced through instructional policies that balance the integration of
religious and national values. Consequently, such learning not only contributes to enhancing
student tolerance but also supports the realization of comprehensive and consistent
character education amidst a diverse society.

4. CONCLUSION

This study demonstrates that multicultural learning based on surah Al-Hujurat, integrated
into Pancasila Education through a deep learning approach, is capable of significantly
increasing the tolerant attitudes of elementary school students. The integration of religious
and ethical values through meaningful, reflective, and joyful learning experiences fosters an
appreciation for diversity, awareness of justice, and inclusive behavior in social interactions.
These results have implications for Indonesian education, particularly in the implementation
of the Kurikulum Merdeka (Independent Curriculum) and religious moderation programs,
while providing a foundation for developing instructional strategies that practically instill the
values of tolerance in inclusive classrooms. The limitations of this research include the one-
group pretest-posttest design and a sample size of 30. emphasize the necessity for further
studies involving larger samples, longitudinal designs, and the exploration of other integrative
pedagogical approaches. As a follow-up, educators may adopt value-based multicultural
learning, policymakers can develop systematic curriculum guidelines, and researchers are
encouraged to investigate the mechanisms of attitudinal change as well as the long-term
impact of this approach.
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ABSTRACT

Science learning in elementary schools often faces
challenges because some materials are abstract and difficult
for students to visualize. One concept that students often
find difficult to understand is photosynthesis. This study aims
to develop animated learning videos using the Canva
application, determine the appropriateness of the learning
media, and evaluate its effectiveness in improving students’
learning outcomes on photosynthesis material. This research
applied the Research and Development (R&D) approach
based on the ADDIE model, comprising five stages: analysis,
design, development, implementation, and evaluation. The
subjects were 26 fourth-grade students at SDN Mangkang
Wetan 03 Semarang. Data were collected through
observation, interviews, questionnaires, documentation,
and learning outcome tests in the form of pre-tests and post-
tests. The findings showed that the animated video learning
media developed was feasible based on expert validation.
The media expert validation score reached 96%, and the
material expert validation score was 93%, both categorized
as very feasible. The mean pre-test score was 58.84, while
the post-test score rose to 82.88. The N-gain value of 0.58
indicates a moderate level of improvement. These results
indicate that Canva-based animated learning videos
effectively improve students’ learning outcomes on
photosynthesis material.
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1. INTRODUCTION

Elementary education is a crucial stage in developing students' fundamental knowledge
and skills. At this stage, students begin to enhance their scientific thinking skills through
various subjects, including Natural and Social Sciences (IPAS). Science learning aims to help
students understand scientific concepts related to everyday phenomena, including
photosynthesis in plants. However, photosynthesis is often difficult for students to
understand because the process cannot be directly observed and is abstract. Lectures or
textbooks often fail to help students clearly visualize the process. Therefore, engaging
learning media that can represent learning concepts visually are needed to enable students
to understand the material more easily (Sari et al., 2025).

The application of technology-based learning media is known to improve the quality of
classroom learning. Learning media that utilize digital technology allow for more stimulating,
responsive, and contextual presentations for students. One widely used medium in learning
is animated video. Research by (Nisa & Efendi, 2023) indicates that the use of animated video
media can improve elementary school students’ learning outcomes by presenting learning
materials more appealingly and facilitating students’ understanding of concepts.
Furthermore, research carried out by (Aswatun et al., 2025) also demonstrates that the use
of animated videos in learning can boost student motivation and engagement during learning
activities.

The advancement of digital technology also creates opportunities for teachers to design
more creative and innovative learning media. Multimedia-based learning media that combine
text, images, audio, and animation can assist students in understanding abstract learning
concepts more concretely. A study conducted by (Hilmiyati & Nafsi, 2024) shows that the use
of Canva-based animated video media can improve elementary school students’ thinking
skills in science subjects. Furthermore, research by (Purba et al.,, 2024) shows that the
development of Canva-based animated video media can enhance students’ motivation and
learning outcomes at the elementary level. However, many teachers continue to exist who
have not fully utilized digital design applications to create interesting and interactive learning
media (Rahma et al., 2023).

Referring to these conditions, there is a need for alternative learning media that are easy
for teachers to use, engaging for students, and capable of improving learning outcomes. One
application that can be utilized to develop such media is Canva, as it provides a variety of
design features, animations, templates, and facilitates the creation of instructional videos
(Agustiyani et al., 2024). Through the use of this application, teachers can create more
creative and interactive learning media that align with the characteristics of elementary
school students (Hidayatullah et al., 2023). Furthermore, previous studies have demonstrated
that Canva-based animated videos have a positive effect on elementary school students’
science learning outcomes (Safitri et al., 2026).

However, these studies still have limitations, namely that they have not specifically
examined the design and development of Canva-based animated video media for certain
materials, especially photosynthesisin grade IV of elementary school, and have not integrated
many aspects of media feasibility, user response, and learning effectiveness comprehensively
(Rahayuningsih & Muhtar, 2022; Rahma et al., 2023). Therefore, this study aims to develop
an animated video learning media based on interesting and interactive photosynthesis
materials and test its feasibility, user response, and effectiveness in improving the learning
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outcomes of grade IV elementary school students. The novelty of this research lies in the
development of media that is integrated with feasibility tests by experts, analysis of teacher
and student responses, and effectiveness testing through a thorough comparison of pre-test
and post-test results.

2. METHODS

This study employed a Research and Development (R&D) approach to create Canva-based
animated video learning media for teaching photosynthesis in science subjects. The
development process followed the ADDIE model, which includes five stages: analysis, design,
development, implementation, and evaluation (Hidayat & Nizar, 2021).

The participants in this study were 26 fourth-grade students of SDN Mangkang Wetan 03,
who were involved in the product trial and implementation phases. Data were collected using
both test and non-test techniques. The test method was used to measure students’ learning
outcomes on photosynthesis material through pre-test and post-test assessments after using
the developed media. Meanwhile, non-test techniques included observation, interviews, and
guestionnaires. Observations were conducted to examine classroom learning activities,
particularly focusing on the use of instructional media, student participation, and their
responses during the learning process. Semi-structured interviews were carried out with the
fourth-grade teacher to gather information about the need for learning media, challenges in
using instructional media, and teachers’ perceptions of digital media integration in learning.
Questionnaires were administered to collect responses from both teachers and students
regarding the developed media. In addition, validation questionnaires were used to obtain
data on media feasibility from media experts and content suitability from subject matter
experts. The questionnaire items were developed based on learning media evaluation
indicators, including aspects of visual appearance, ease of use, clarity of content, and
usefulness. A total of 16 items were included in the questionnaire. To measure students’
learning outcomes, a test consisting of 20 multiple-choice questions was designed based on
competency indicators related to photosynthesis, covering knowledge and conceptual
understanding. The test was administered as a pre-test and a post-test. Data analysis was
conducted in several stages. Validation data from media and subject matter experts were
analyzed to determine the feasibility of the developed media. Responses from teachers and
students were analyzed using descriptive quantitative methods. Furthermore, students’
learning outcomes were analyzed using statistical tests, including normality tests, paired-
sample t-tests, and N-Gain analysis, to determine improvements in learning outcomes, with
the assistance of SPSS software.

3. RESULTS AND DISCUSSION
3.1 Results
3.1.1 Analysis Stage

During the analysis phase, the researcher carried out a needs assessment by conducting
interviews with teachers and distributing questionnaires to both teachers and fourth-grade
students at SDN Mangkang Wetan 03. The interview results showed that photosynthesis was
considered a challenging topic because it involves processes that cannot be directly observed.
Meanwhile, data from the student questionnaires revealed that many students had difficulty
understanding the material when it was delivered through textbooks and verbal explanations.
They reported that learning became easier when supported by visual media such as
animations, moving images, and audio elements.
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3.1.2 Design Stage

In the design phase, the concept of animated video learning media was formulated by
determining the sequence of materials, including Learning Outcomes (CP) and Learning
Objectives (TP), preparing a storyboard, designing visuals, and developing animations for each
scene adapted to the characteristics of elementary school learners. The animated video will
consist of approximately 20 scenes, each 8 seconds long, for a total duration of 160 seconds
(approximately 3 minutes 40 seconds). In the learning video, there are three main characters,
namely Klory, Puti, and Made. Klory is depicted as a green leaf who acts as a moderator, is
cheerful and always smiling, and has sparkling eyes with a fresh light green leaf shape. In
addition, there are two other characters, namely Puti and Made, who are depicted as peers
who have a high curiosity about natural phenomena. Puti is depicted as a cheerful girl with
white skin, while Made is a brown-skinned boy who has a high enthusiasm for studying the
natural environment. The characters and storyline in the video are designed according to the
level of cognitive development of fourth-grade elementary students. Through Puti and
Made's adventures in discovering how plants produce food, the topic of photosynthesis is
presented contextually and engagingly. The presentation is simple, light, and straightforward,
helping students to follow the explanations. The resulting animated video is as follows.

Table 1. Product Storyboard

No Time Image (Video Scene) Narrative
Vi ANlMASl The .V|de.o begins with . th'e
PU A learning title and the compiler's
1 00:00-00:04 OLEH: «pmoms@a IN r identity as initial information,

ERI SEMARANG | and an introduction to the
media for students.

The display of plant characters
in a bright garden creates a

2 00:05-00:15 .
pleasant learning atmosphere
and attracts students' attention.
Children's characters appear
3 00:16-00:26 with plants as an introduction to

learning and to introduce the
characters in the video.

Puti and Made are preparing a
picnic in the park. While
chatting, they start to feel
hungry and quickly eat the
snacks they brought. This
demonstrates that living things
need food.

4 00:27-00:58
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No Time Image (Video Scene) Narrative

Awoodpecker's arrival in search
of food demonstrates that
animals need a source of
livelihood. Puti explains that all
living things need food to
survive, including plants.

5 00:59-01:30

Puti, Made, and Klory introduce
photosynthesis as the process

by which plants make food.
6 01:31-01:52

Showing animation of
photosynthesis materials, which
include water, carbon dioxide,
and the help of sunlight;
photosynthesis can take place.

7 01:53-02:01

The process of photosynthesis
begins with plants absorbing
water from the soil through the
roots; the water is distributed to
the leaves through the stem.

8 02:02-02:23

Klory explained that sunlight is
absorbed by leaves with the
help of chlorophyll (the green
substance in leaves). Leaves
contain stomata (small
openings for air to enter and
exit).

9 02:24-02:55
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No Time Image (Video Scene) Narrative

An animation is shown showing
the results of photosynthesis in
the form of glucose and oxygen.

10 02:55-03.16

All  the characters come
together to present a conclusion
about photosynthesis. The
process of  photosynthesis
produces food for plants and
oxygen for living things on
Earth.

11 03:17-03:27

3.1.3 Development Stage

The subsequent phase involves development concerning learning media. The media was
developed using the Canva application by utilizing the Canva Al feature to illustrate the flow
of the coding script written by the researcher according to the characteristics of fourth-grade
students; motion effects, explanatory text, and audio narration also support the delivery of
the material. The material presented in the video includes the definition of photosynthesis,
the process of photosynthesis, the function of photosynthesis for plants, and factors that
influence the process of photosynthesis. Media and material experts subsequently reviewed
the developed product to evaluate its level of feasibility. The assessment by material experts
covered several aspects, namely the consistency of the learning content with learning
achievements and learning objectives, precision of concepts and comprehensiveness of the
material, and clarity of language use in delivering the material. Meanwhile, the assessment
by media experts covered aspects of display design, use of color, visual and animation quality,
integration between images, text, and audio, and ease of use of the media in learning. Experts'
input and suggestions were used as a reference for improvements and refinements to the
generated Canva-based animated video media. Referring to the results of the evaluation by
material experts, the feasibility percentage was 93% with a very feasible category.
Meanwhile, the assessment findings from media authorities showed a feasibility proportion
of 96% with a significantly feasible category.

3.1.4 Implementation Stage

The implementation phase involved testing the animated video media on fourth-grade
students at SDN Mangkang Wetan 03. The evaluation process was conducted in several
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stages, including small-group and large-group trials, to identify students’ responses to the
developed media. Following the implementation, the effectiveness of the media was further
supported by data obtained from teacher and student response questionnaires administered
after the learning activities. The results of the teacher response questionnaire showed that
the use of video-based learning media achieved a score of 99%, which falls into the “very
good” category. This finding indicates that the video learning media is highly suitable for use
in science instruction and assists teachers in delivering material in a clearer and more
structured manner. Similarly, the student response questionnaire results showed a total score
of 2574 out of a maximum possible score of 2600, corresponding to 99% and categorized as
“very good.”

3.1.5 Evaluation Stage

The evaluation stage was carried out to assess the effectiveness of the developed learning
media in improving students’ learning outcomes. This phase involved administering a pretest
before the learning process and a posttest after students used the animated video media. The
test instrument initially consisted of 40 items, which were subjected to validity, reliability,
discrimination index, and difficulty level analysis. The results indicated that 26 items were
valid, with a reliability coefficient of 0.88 categorized as very high. In addition, the
discrimination analysis showed that 21 items fell into the good and excellent categories, while
the difficulty level analysis revealed that most items were classified as medium to difficult.
From these results, 20 questions were selected and used as the final test instrument.
Furthermore, the pretest and posttest data were analyzed using statistical methods, including
normality testing, paired sample t-test, and N-gain analysis, to determine data distribution,
differences in learning outcomes, and the extent of improvement in students’ understanding
after using the developed media. The findings showed that the average pretest score was
58.84, which increased to 82.88 in the posttest. This indicates that students’ learning
outcomes improved after the implementation of the animated video media in the learning
process. Subsequently, the pretest and posttest scores were further examined to determine
whether the data were normally distributed using the Shapiro—Wilk normality test with the
assistance of SPSS software. This test was selected because it is appropriate for sample sizes
of fewer than 50 participants. The results of the normality test are presented in Table 2.

Table 2. Normality Test

One-Sample Kolmogorov-Smirnov Test

Pre_Test Post_Test

N 26 26
Normal Parameters®® Mean 58.8462 82.8846
Std. Deviation 9.08930 7.23506
Most Extreme Differences Absolute 142 .155
Positive .142 .155
Negative -.135 -.115
Test Statistic 142 .155
Asymp. Sig. (2-tailed) .187¢ .110°¢

a. Test distribution is Normal.
b. Calculated from data.

c. Lilliefors Significance Correction.
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The normality test analysis showed that the pre-test data had a significance value (Sig.) of
0.187. Since this value is higher than 0.05, the pre-test data are categorized as normally
distributed. In addition, the post-test data showed a significance value of 0.110. This result is
also above 0.05, indicating that the post-test data are normally distributed.

Furthermore, a T-Test was carried out to examine whether there was a significant
difference between students’ pre-test and post-test scores. The test was conducted by
comparing student learning outcomes before and after the use of Canva-based animated
video learning media. The results of the T-Test analysis are presented in Table 3.

Table. 3 Paired Sample T-Test

Paired Samples Test

Paired Differences

95% Confidence
Std. Interval of the
Deviatio  Std. Error Difference Sig. (2-
Mean n Mean Lower Upper t df tailed)
Pairl Pre_Test -24,03846  8,00240 1,56940 - - -15,317 25 0,000
Post_Test 27,270 20,806
70 22

Based on the t-test analysis, the Sig. (2-tailed) value was 0.000. Since this value is less than
0.05, Hois rejected while H, is accepted. Furthermore, an N-gain test was carried out to assess
the improvement in student learning outcomes after engaging in learning through Canva-
based animated video media. This test was applied to measure the extent of improvement in
learning outcomes by comparing pre-test and post-test scores. The results of the N-gain test
are presented in Table 4.

Table 4. N-gain Test

Average Pre-Test Average Test Max Score N-Gain Category

58,84 82,88 100 0,58 Sedang

Based on the data, the N-gain test analysis produced a score of 0.58. This score is
categorized as moderate, showing that there was an improvement in students’ learning
outcomes after the use of animated video learning media.

4.2 Discussion

The findings are based on observations, teacher interviews, and questionnaires distributed
to identify students’ needs. The implementation of learning is still dominated by lectures and
the use of textbooks, which leads to the utilization of visual as well as interactive learning
media still being limited. Based on the analysis of observations and needs, this condition is in
line with the cognitive Features of fourth-grade students at the concrete operational stage,
who require visual and contextual presentations to bridge abstract concepts for easier
understanding (Aini et al., 2025). Research (Hilmiyati & Nafsi, 2024; Purba et al., 2024) also
supports the need for media innovations that can visualize the process of photosynthesis
clearly and attractively, so that Canva-based animated video media was developed that
integrates attractive designs, graphics, images, text, animation, and audio to support learning.
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This media is designed in the form of an animated video consisting of 20 scenes with a total
duration of approximately 3 minutes 40 seconds. The character of Klory complements the
presentation of the material as a moderator, as well as two student characters, Puti and
Made, who play a role during the learning process storyline. The incorporation of characters
in learning media is intended to make the learning experience more contextual and engaging,
enabling students to follow the flow of material explanations more easily. Animated media
featuring visual characters can increase attention spans and learning motivation, and help
students grasp learning concepts more clearly because the information is presented in an
engaging and easy-to-follow manner (Faisal et al., 2024; Kurnia et al., 2025).

The presentation of material in the form of a simple adventure story is also designed to
enable students to understand the process of photosynthesis through animated visualization
gradually. The flow of material delivery is kept light, concise, and tailored to the cognitive
developmental level of primary school students. This approach aligns with research showing
that the utilization of animated videos can increase student engagement because the material
is presented visually and dynamically, helping students understand abstract concepts more
easily (Caella & Yulianto, 2024). Furthermore, animated video media has been shown to
improve students' motivation and attention since it combines visual, audio, and narrative
elements, making learning more engaging (Maulana et al., 2025).

The validation conducted by material experts yielded a feasibility percentage of 93%,
which falls into the “very feasible” category. This finding suggests that the content presented
in the animated video media aligns with the Learning Outcomes and instructional objectives,
and demonstrates strong conceptual accuracy. Moreover, the way the material is delivered is
considered well-structured, enabling students to comprehend the concept of photosynthesis
gradually and systematically. Meanwhile, the evaluation from media experts resulted in a
percentage of 96%, also categorized as “very feasible.” This indicates that the developed
media meets the required standards in terms of visual design, color usage, animation quality,
the harmony between images and text, as well as the clarity of narration in explaining the
material. The engaging visual presentation and animations tailored to the characteristics of
elementary school students are believed to enhance students’ attention and learning interest.
Based on the student response questionnaire, a total score of 2574 out of a maximum score
of 2600 was obtained, equivalent to 99%, and categorized as “very good.” These results show
that students are interested and feel supported in understanding photosynthesis material
through the use of animated video media developed with the Canva application. This
outcome is consistent with the study conducted by (Salma et al., 2025), which reported that
90% of students felt more engaged and found it easier to understand the material when using
this instructional media. In addition, teachers also provided highly positive feedback, with
95% stating that the media is easy to use and significantly supports the science learning
process.

The results of the feasibility evaluation show that the Canva-based animated video
learning media possesses highly effective product specifications and is appropriate for use in
the learning process. These results are consistent with previous studies, which state that
animated video-based learning media can deliver material more engagingly and interactively,
thereby helping students understand concepts more easily (Hilmiyati & Nafsi, 2024). Other
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studies also reveal that the use of animated video media in science learning can enhance
students’ interest and learning outcomes, as the material is presented visually and
dynamically, making it easier to comprehend (Caella & Yulianto, 2024). In addition, animated
videos have been proven to improve students’ attention and motivation by combining visual,
audio, and narrative elements, resulting in a more engaging and effective learning experience
(Ria et al., 2025). Therefore, the Canva-based animated video media developed in this study
is considered highly suitable for use in learning and can proceed to the implementation stage
in fourth-grade elementary science learning.

Effectiveness is indicated by statistical analysis, which reveals a meaningful difference
between students’ pre-test and post-test scores after the implementation of the developed
learning media (Nisa & Efendi, 2023). The paired sample t-test produced a significance value
of 0.000, demonstrating that the utilization of animated video media significantly influences
students’ educational outcomes (Yanda & Stavinibelia, 2024). In addition, the results of the
N-gain analysis 0.58, which falls into the moderate category, indicate that the developed
media can improve students' conceptual understanding quite effectively (Nurhidayah et al.,,
2025) . Thisincrease in learning outcomes indicates that the use of animated video media can
assist students in understanding abstract material through more concrete visualizations
(Caella & Yulianto, 2024). This result is in accordance with research indicating that the use of
animated video media can enhance conceptual understanding and student learning
outcomes because the material is presented visually, attractively, and easily understood by
students (Nisa & Efendi, 2023). Other research also shows that animated video media can
enhance students’ learning motivation, engagement, and involvement in the learning process
because it can combine visual, audio, and narrative elements in an integrated manner so that
learning becomes more interactive (Aswatun et al., 2025).

In addition to improving learning outcomes, the creation of animated video media also
brings positive effects for students' engagement and interest in learning during the learning
process. (Wuryanti & Kartowagiran, 2016) Animated video media allows for a more
contextual presentation of material through visual illustrations, animated movements, and
narratives that help students understand scientific processes gradually. In the abstract
material of photosynthesis, the use of animation can visualize processes that cannot be
directly observed by students, thereby helping to improve conceptual understanding. This
result is consistent with research indicating that the development of animation-based
learning media can enhance the quality of the learning process because it can present
complex concepts in a simpler and easier-to-understand way for elementary school students
(Wibowo & Dahlan, 2025). Additionally, studies reveal that Canva-based animated videos can
boost students’ learning motivation and outcomes as the media provides visually appealing
content, is easy to develop by teachers, and is appropriate to the characteristics of students
at the elementary school level (Purba et al., 2024). Furthermore, another study (Salma et al.,
2025) The findings also indicated that the use of animated video media in science learning led
to an improvement in students’ learning outcomes, ranging from moderate to high
categories. Therefore, the development of animated video media based on the Canva
application in this study can be considered appropriate for use in science learning, as it is
capable of significantly increasing conceptual understanding, motivation for learning, along
with students’ learning results.
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4. CONCLUSION

This study successfully developed learning media in the form of animated videos created
using the Canva application for photosynthesis material to enhance elementary school
students’ learning outcomes. The developed media is characterized by engaging visual
illustrations, concise and simple narration, animations that clearly depict the photosynthesis
process, user-friendly instructions, and narration audio and background music that create an
enjoyable learning atmosphere. The material presented covers the concept of
photosynthesis, its processes, functions, and the factors influencing it, all of which are
delivered contextually to facilitate students’ understanding. In addition, the media is
distributed in the form of an accessible link that can be opened on various devices without
requiring additional application installation.

The results of expert validation, along with positive responses from teachers and students
categorized as very good, as well as the improvement in student learning outcomes indicated
by the increase in pre-test and post-test scores, demonstrate that the Canva-based animated
video media is both valid and effective for use in learning. This media has proven to support
students in understanding photosynthesis material in a more engaging, interactive, and
comprehensible manner. Practically, this research contributes to elementary school teachers
by offering an alternative learning medium that is easy to design and implement to improve
the quality of science learning. Moreover, this media can serve as a solution to overcome the
limitations of conventional teaching methods commonly used in classrooms. Theoretically,
the findings of this study reinforce previous research highlighting the effectiveness of digital-
based learning media, particularly animated videos, in improving students’ learning
outcomes. Nevertheless, this study has certain limitations, including its focus on a single topic
and a relatively small sample size. Therefore, future studies are recommended to develop
similar media for different topics, involve larger samples, and explore their impact on other
aspects such as learning motivation, critical thinking skills, and student engagement in greater
depth.

5. AUTHORS’ NOTE

This research was conducted at SDN Mangkang Wetan 03, Semarang City, with fourth-
grade students in a natural science lesson on photosynthesis. The author declares that this
article is an original work free from plagiarism and has not been published or submitted to
other journals. All sources used in writing this article have been listed in the bibliography in
accordance with scientific writing standards.
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ABSTRACT

This study aims to describe and analyze the management of
nature-based character education strengthening in realizing
SDGs4 of quality education at the elementary school level at
Sekolah Rimba Indonesia and SD Sekolah Alam Pelopor. This
study used a descriptive qualitative approach, with data
collected through observation, interviews, and
documentation studies. Research informants included
school principals, teachers, foundation administrators,
parents, and students. Data analysis was conducted using a
management function framework consisting of planning,
organizing, implementing, and supervising. The study shows
that strengthening nature-based character education is
designed systematically through the integration of intra-
curricular, co-curricular, and extracurricular activities, as well
as school culture, by utilizing nature as a living learning
laboratory. This program has had a positive impact on
strengthening students' religious character, independence,
cooperation, responsibility, and environmental awareness.
However, further improvements are needed in strategic
planning and the establishment of a dedicated
organizational  structure for character education
management.
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1. INTRODUCTION

Education in Indonesia is facing complex challenges, not only in terms of academic
achievement but also in terms of character, personality, and student concern for the
environment. Character education instills positive habits that students can apply in their daily
lives (Mulyasa, 2016). Current facts show that cases of violence against children, bullying, drug
abuse, risky sexual behavior, intolerance, and other deviant behavior involving students and
adolescents are increasing, including in educational environments.

Based on data from the Indonesian Child Protection Commission (KPAI) and the National
Commission for Child Protection (Komnas Perlindungan Anak), hundreds to thousands of
cases of violence and sexual crimes against children are reported annually. At the same time,
the National Narcotics Agency (BNN) and health institutions indicate an increase in drug
abuse and HIV cases among adolescents. This condition confirms the occurrence of a serious
character crisis and the suboptimal role of educational institutions as a space for the
formation of a complete personality and protection for students. This is based on KPAI data
that: Family and parenting problems reached 1,097 cases, child victims of sexual crimes 265
cases, children in the context of fulfilling education, use of free time, culture, and religion
recorded 241 cases, children victims of physical and psychological violence numbered 240
cases, and children victims of pornography crimes as many as cases (KPAI, 2024).

These various problems demonstrate the moral crisis our nation is experiencing, and it is
already deeply concerning. Based on this, it is crucial to involve all parties, including schools,
households (families), and the community (Marisyah, 2020). Normatively, the goal of national
education in Article 3 of Law Number 20 of 2003 emphasizes that education aims to develop
the potential of students to become faithful people, pious, have noble character, are healthy,
knowledgeable, capable, creative, independent, and responsible (Law No. 20 of 2003,
2003). The Character Education Strengthening Policy (PPK) outlined in Presidential
Regulation Number 87 of 2017 (Presidential Decree No. 87 of 2017, 2017), and follow-up
policies at the Ministry of Education, Culture, Research, and Technology place character and
morals as the deepest dimensions of education that must be integrated into learning, school
culture, and co-curricular/extracurricular activities. Within the framework of the Independent
Curriculum, this vision is emphasized through the Pancasila Student Profile which contains
six main dimensions, namely faith and noble character, independence, cooperation, global
diversity, critical thinking, and creativity, which are operationalized, among others, through
the Pancasila Student Profile Strengthening Project (P5) (Ministry of Education, Culture,
Research, 2022), the existence of character education under the Ministry of Religious Affairs
through the Pancasila and Rahmatan lil alamin Student Profile Strengthening Project (P5RA)
(Directorate General of Islamic Education, Ministry of Religious Affairs, 2022). Currently, the
development of character education in the independent curriculum with a deep learning
approach through graduate profiles, covering 8 (eight) dimensions of graduate profiles that
must be mastered by the end of each level of education, namely: a. faith and piety towards
God Almighty; b. citizenship; c. critical reasoning; d. creativity; e. collaboration;
(Kemendikdasmen, 2025).

On the other hand, various studies criticize educational practices that are still dominated
by cognitive orientation and test scores. At the same time, the cultivation of the heart,
feelings, and sports has not been developed in a balanced manner. Character education in
many schools tends to be ceremonial, partial, and not integrated into systematic school
management, so its impact on changing student behavior is less significant and difficult to
measure. In this context, the nature-based school model (nature school) has emerged as an
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alternative that offers a contextual learning approach by utilizing nature as a living laboratory,
allowing students to learn through direct experience in gardening, raising livestock, managing
waste, observing ecosystems, and interacting with the surrounding community.

Sekolah Rimba Indonesia (SRI) and SD Sekolah Alam Pelopor (SAP) are two nature-based
educational institutions that explicitly prioritize character, a love of nature, and
environmental sustainability as key pillars of their graduate profiles, alongside meeting
national academic standards. Both integrate PPK (Community Empowerment and Child
Protection), the Pancasila Student Profile, and environmental education into their
operational curriculum, daily learning, and school culture. However, the success of
strengthening nature-based character education depends heavily on how school
management plans, organizes, implements, and oversees character programs in a structured,
sustainable, and data-driven manner.

Initial findings indicate that the implementation of character education in many schools,
including nature schools, is often not fully managed as a complete managerial system.
Planning is not supported by adequate context analysis, the organization of character
programs lacks a specific structure, implementation varies among teachers, and character
assessments do not use consistent standardized instruments. This creates a gap between
the ideals of the national PPK policy and the Pancasila Student Profile and field practice,
particularly regarding the ability to produce graduates who are both strong in character
and academically competent. However, the Minister of Primary and Secondary Education
is encouraging nature schools to become a model for quality alternative education. As the
Minister of Primary and Secondary Education (Mendikdasmen), Abdul Mu'ti, in a press release
Number: 566/ sipers/A6/1X/2025 during a visit to the Indonesian Nature School in Pekanbaru.
Friday, September 19, 2025, stated that "Nature schools are unique, creative, and close to
real life educational services. This model must remain high quality, relevant, and meet
community expectations. Education is not just about buildings, but also the process of
building children's character into a healthy, intelligent, and characterful generation"
(Kemendikdasmen, 2025).

Published research on the management of strengthening character education in nature-
based elementary schools to achieve quality education is still minimal, and no research is the
same as this one. Researchers have studied Character Education in Tahfidz Nature Schools
(Maulida, 2021), Character Building for Environmental Care through Islamic Religious
Education in Nature Schools (Kholilah, 2021), Implementation of the Nature School
Curriculum in Building Student Character Education in Nature Schools (Kristina et al., 2021),
and Implementation of Total Quality Education (TQl). Management (TQM) in Education in
Nature-Based Schools (Muslimah et al., 2025). However, research on the Management of
Strengthening Student Character Education in Nature-Based Schools in realizing this quality
education has not been conducted, especially in publications over the past 10 years, namely
in the period 2015 to 2025.

Based on this background, this study focuses on "Management of Strengthening Nature-
Based Student Character Education in Improving Graduate Quality" with a descriptive study
at Sekolah Rimba Indonesia and SD Sekolah Alam Pelopor. The objectives of character
education include developing wise thinking, internalizing attitudes, and applying them in good
behavior (Alfian et al., 2025). This study carries the POAC management function of George F.
Terry (Terry, George R. and Rue, 2021), which is directed to answer questions about
management functions in planning, organizing, implementing, and monitoring, and can be
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applied in strengthening nature-based character education and can realize quality education
in supporting and achieving SDG 4. The objectives of this study include being able to
contribute theoretically and practically to the development of a management model for
strengthening character education in schools throughout Indonesia, due to the urgency of
research on student character education, so that it is easier to implement in schools, so that
the achievement of goals will be easier to realize, especially in realizing quality education in
the current digitalization era. Hence, researchers need to create and continue this research in
a more beneficial direction according to current developments.

2. METHODS

This study used a qualitative approach with descriptive methods. This design was chosen
to examine in-depth the management process of strengthening character education in a real-
life context at Sekolah Rimba Indonesia and SD Sekolah Alam Pelopor. The qualitative
approach allows researchers to understand the meaning, experiences, and perceptions of
education practitioners regarding the implementation of nature-based character programs in
supporting SDGs4 for quality education. The scope or object of this research is related to the
management of strengthening character education in nature-based elementary schools,
through management using POAC management functions, which consist of planning,
organizing, actuating, and controlling (Terry et al., 2021).

The main materials and tools in this research are qualitative research; the main instrument
or tool is the researcher himself (human instrument), who is assisted by in-depth interview
guidelines, observation sheets for learning activities and school culture, documentation study
guides, and research support tools, which include writing tools, voice/video recorders, mobile
phones, and iPad cameras for documentation.

This research was conducted at two nature-based elementary school locations in the
Bandung area of West Java Province, Indonesia, namely at the Indonesian Forest School (SRI)
and the Pioneer Nature School Elementary School (SAP). Data collection techniques include
three techniques, namely through observation, interviews and document studies: (1)
observation of the implementation of nature-based learning activities, project activities, daily
habits, and school culture; (2) in-depth interviews with school principals, foundation heads,
teachers, education staff, and related stakeholders to explore planning, organizing,
implementation, supervision, constraints, and solutions to character programs; (3)
documentation studies of curriculum documents, annual programs, semester programs,
lesson plans/teaching modules, PPK and P5 programs, activity reports, character
assessment instruments, as well as student work portfolios and project documentation.

Informants (data sources) at the two elementary schools in this study included school
principals, foundation leaders, teachers, education staff, parents, students, committee
members, and stakeholders. Data sources were selected based on the informants'
involvement and knowledge of nature-based character education management.
Operational Definition: The variables that are the focus of this qualitative research
include management functions according to George R. Terry, namely: first, planning, by
determining priority character values and integrating them into the curriculum and
nature-based school programs. Second, organizing, by structuring tasks and cooperative
relationships between personnel in managing character programs. Third, implementation
(Actuating), namely the realization of programs through an experiential learning
approach and the use of nature as a living laboratory. Fourth, supervision (Controlling),
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namely by assessing and evaluating student character development through attitude
journals, portfolios, and daily observations to support SDG 4 of quality education.

Data analysis used the interactive model of Miles and Huberman (Miles et al., 2020),
which includes data reduction, data presentation, and repeated drawing and verification
of conclusions until a consistent pattern of findings was obtained. Data validity was
ensured through triangulation of sources (principals, teachers, foundations, parents) and
triangulation of methods (interviews, observation, documentation), as well as peer
review and confirmation of findings with key informants (member checks).

3. RESULTS AND DISCUSSION
3.1 Planning for Strengthening Character Education in Nature-Based Elementary Schools

Management planning for strengthening nature-based character education at the
Elementary School level is based on nature schools. Schools carry out this nature-based
character education strengthening planning by integrating character values into curriculum
documents, school programs, and learning activities. In nature-based schools, planning begins
with determining priority character values such as responsibility, environmental awareness,
cooperation, and independence, which are then translated into programs such as Rimba
Class, gardening, water conservation, waste banks, thematic camping, and social projects in
surrounding villages. These programs are integrated into prota, promes, RPP, and teaching
modules, so that nature is present as part of the learning plan, not just an additional activity.

The planning of a nature-based character education program in schools refers to the
Independent Curriculum and Learning Objectives, combined with nature projects (agriculture,
animal husbandry, entrepreneurship) and the instilling of Islamic values, such as a food
security program that encourages students to plant, care for, and manage crops as a means
of learning across subjects and character. However, the analysis shows that a systematic
SWOT analysis does not fully support the planning; planning focuses more on setting
programs and objectives without comprehensive mapping of obstacles and long-term
anticipation strategies.

The planning for strengthening nature-based character education in nature-based
elementary schools, conducted at this school, demonstrates the integration of character
values into the school curriculum and programs. This finding aligns with recent research,
which confirms that in implementing the Independent Curriculum, character strengthening
must be systematically designed through needs identification, integration into the curriculum,
and the involvement of all school stakeholders. Curriculum development in elementary
schools is crucial for enhancing character education (Aluf, 2024).

The first step implemented by the nature-based school is Terry's management function,
which begins with planning, which is the initial function in management, because if the
planning is good, then other management functions will be optimal. This matter regarding
planning is in line with Hasibuan, who said, "Planning is a basic (fundamental) function of
management, because organizing, staffing, directing, and controlling must also be planned
(Hasibuan et al., 2018). This matter regarding planning is also in accordance with the Word of
Allah SWT in the Al- Quran surah Al-Hasyr- Verse 18 (Al-Quran, 2025).

Legally, this planning is also in accordance with the direction of national policy as stated in
the Minister of Elementary and Secondary Education Regulation No. 10 of 2025 concerning
Graduate Competency Standards (Kemendikdasmen, 2025), which emphasizes the
importance of character dimensions such as faith, collaboration, creativity, and critical
reasoning as the main educational achievements. This reinforces that character education
planning is not only programmatic, but also a national policy mandate that must be integrated



Handayani et al., Character Education Strengthening Management at Elementary School ... | 84

into the curriculum. These Islamic values contribute to the formation of students' spiritual,
social, and ecological character, which is in line with the principles of Islamic character
education, SDG 4, good habits, and inclusive and sustainable education promoted by SDG 4
(Muhajang et al, 2026).

Based on the explanation above, it can be said that both schools have carefully planned
their nature-based character education programs. This careful planning for integrating
environmental education is a manifestation of SDG target 4.7, which emphasizes the
acquisition of knowledge for sustainable development (UNESCO, 2021).

3.2 Organizing the Strengthening of Character Education in Elementary Schools Based on
Nature Schools

The organization of nature-based character education reinforcement in both schools is
implemented through existing formal structures, although they do not yet have a dedicated,
explicit character program unit. In nature-based schools, the roles of the principal, vice
principal for curriculum, vice principal for student affairs, infrastructure coordinator, and
teachers are complemented by a small nature-based character strengthening team, such as a
garden coordinator and environmental project coordinator. In these nature-based schools,
the organization is carried out through the Kober—TK-SD-TPA ecosystem under one
foundation, so that character education takes place continuously from an early age, with the
KPK formula (exemplary, habituation, agreement) involving the entire school community. The
results of this study indicate that the organization of the character program is still attached
to the general school structure and does not yet have a dedicated. This is in line with recent
research which states that effective character education management requires a holistic and
integrated approach that covers cognitive, affective, social, and spiritual aspects as a whole
(Aziz et al., 2025).

Theoretically, effective organization requires a clear task structure, efficient working
relationships, and role satisfaction. The results of this study indicate that even though the
organization of the character program is already underway, some character tasks are still
blended with other tasks, resulting in a lack of focus and identity for the character unit,
potentially leading to role fatigue. This condition indicates the need to establish a specific
organizational structure for nature-based character education programs to strengthen
program accountability and sustainability.

In terms of management function, the organization is implemented by involving the
collaboration of human resources in both elementary schools, in accordance with Mulyono,
that "this organization is by establishing cooperative relationships between personnel in
carrying out tasks, in achieving goals" (Mulyono, 2017). Strengthened by Hanafiah et al.,,
schools guarantee continuous quality development with professional management through
integrated planning, organizing, implementing, and supervising, utilizing human resources
and other sources (Hanafiah et al., 2019).

Similarly, regarding the importance of the role of school leaders, following other research,
in the implementation of the Independent Curriculum policy, the principal's role as a manager
is crucial in organizing character programs through coordination, task distribution, and
strengthening school culture (Sofiana et al., 2025). This demonstrates the importance of
creating a clear organizational structure for character education to optimize the effectiveness
of character education programs. Thus, the findings of this study can reinforce the importance
of establishing an organization within a character education strengthening team in schools
specifically, to streamline performance according to the main duties and functions of each
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individual, in facilitating the achievement of goals. This is part of modern, quality-based school
governance to realize quality education.

3.3 Implementation of Strengthening Character Education in Nature-Based Elementary
Schools

The implementation of character education strengthening programs in nature-based
elementary schools relies heavily on experiential learning and nature-based learning
approaches. In nature-based schools, activities such as Rimba Class, gardening, simple
conservation, and social projects provide students with opportunities to learn directly from
nature by planting, caring for, and observing plants, as well as engaging in social activities in
their surroundings. Character values such as patience, discipline, responsibility, cooperation,
and environmental awareness are cultivated through practice, not just through lectures.
These practices and other practices are crucial for continued implementation in the current
digital era. Handayani, in line with Handayani, stated that "moral education and practice in
Salafi Islamic boarding schools remain unwavering amidst technological advances and
developments" (Handayani et al., 2020). These nature-themed activities result in projects that
are enjoyable and meaningful for students in addressing various life challenges.

In line with research by Ismi et al, "the implementation of quality projects or work
programs with the concept of nature, as the main media and periodic evaluation to address
the problems faced" (Muslimah et al., 2025). Likewise, other research has shown that
implementing nature-based character education through experiential learning and project-
based learning has proven effective in instilling character values.

This aligns with research showing that the Independent Curriculum provides real-world
implementation through project activities (P5) oriented toward strengthening student
character contextually (Ratu et al., 2023). Therefore, it can be said that the nature-based
learning practices in this study are not only contextually relevant but also align with the
modern learning paradigm that emphasizes learning by doing as an effort to achieve quality
education.

Based on research findings, it can also be said that in nature-based schools, almost 90% of
lower-class activities are carried out outdoors (saung, gazebo, garden, barn), while
agricultural, livestock, and entrepreneurship projects become a means of learning across
subjects and character, including the dimension of religiosity through prayer and exemplary
stories of Muslim figures. The implementation of contextual learning through collaboration
and real-life experiences fosters students' character in responsibility, independence, and
social concern (Handayani Fitri, 2026). This experiential learning approach is also reinforced
by 21st-century educational research trends that show that project-based learning and direct
experience can significantly improve students' social, collaboration, and problem-solving skills
(Yunis & Ginting, 2025).

However, some teachers still inconsistently integrate character values explicitly into lesson
plans and learning steps; in some classes, character programs are still viewed as
supplementary learning outside of class, rather than the core of the curriculum. This indicates
that implementation is aligned with the concept of experience-based character education,
but the degree of consistency among teachers varies. Qomar stated that "implementation is
the realization of a plan to achieve goals, effectively and efficiently" (Qomar, 2018).

3.4 Supervision of Strengthening Character Education in Nature-Based Elementary Schools
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Based on the research findings, monitoring and assessment of nature-based character
education reinforcement in both schools were carried out through attitude journals,
anecdotal notes, portfolios, and project documentation, as well as observations of students'
daily behavior. In nature-based schools, character assessment is linked to the harmonization
of heart, feeling, thinking, and physical development. Assessments emphasize the narrative
of character development within the context of the Independent Curriculum Learning
Objectives and the P5 project. However, the lack of a systematic standardized character
assessment instrument and the limited involvement of the school committee and community
in supervision mean that information on character development is not yet fully
comprehensive or based on strong data. It can be said that the supervision and character
assessment aspects in this study have not fully used standardized and participatory
instruments. This finding is consistent with a recent study that showed that one of the main
challenges in character education is the evaluation aspect, which is still subjective and not
standardized nationally (Pujiono et al., 2025). Strengthening character education, the
Independent Curriculum demands authentic assessment based on the process and student
development, not just the result. Therefore, the development of a more comprehensive
character assessment system is necessary, involving teachers, parents, and the community as
part of the education ecosystem.

The results showed that both schools demonstrated a positive influence of character
programs on graduate quality. SRl graduates were described as more independent,
courageous, accustomed to working in teams, and environmentally conscious. In contrast,
nature-based school graduates had a basic understanding of food security, concern for
animals and the environment, a habit of working hard in nature, and the seeds of an
entrepreneurial spirit. However, there were still variations in the consistency of academic
discipline and independent learning, as well as the need to strengthen documentation of
academic achievement to strengthen the image of nature schools in the public eye.

Supervision in these two elementary schools was carried out as Mujamil Qomar stated that
"There are three things in supervision, namely planning, implementation, and objectives"
(Qomar, 2018). Based on the explanation above, it can be said that the importance of
managing character education through the application of management functions is to
improve the quality of graduates, as the results of Fauzi Ali & Nuryani's research show that
"schools realize the importance of implementing educational management to produce quality
students" (Fauzi Ali & Nuryani, 2023). Proper management is crucial for achieving desired
goals. Badrudin states that: "The lack of efforts to improve quality is caused by management
not functioning properly." (Badrudin, 2016).

Overall, the findings of this study reinforce that the management of character education
strengthening in nature-based elementary schools has high relevance to national education
policy. Integration between management functions (POAC), experiential learning approaches,
and regulatory support indicates that character education must be managed systematically,
holistically, and sustainably. This emphasizes that the success of character education is not
only determined by the program alone, but also by its management using management
functions according to the steps. As a manifestation of the quality of educational
management itself, as emphasized in various studies, the quality of education is influenced
by the effectiveness of school management in managing the curriculum, learning, and
evaluation in an integrated manner (Ratu et al., 2023).
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4. CONCLUSION

This study demonstrates that multicultural learning based on surah Al-Hujurat, integrated
into Pancasila Education through a deep learning approach, is capable of significantly
increasing the tolerant attitudes of elementary school students. The integration of religious
and ethical values through meaningful, reflective, and joyful learning experiences fosters an
appreciation for diversity, awareness of justice, and inclusive behavior in social interactions.
These results have implications for Indonesian education, particularly in the implementation
of the Kurikulum Merdeka (Independent Curriculum) and religious moderation programs,
while providing a foundation for developing instructional strategies that practically instill the
values of tolerance in inclusive classrooms. The limitations of this research include the one-
group pretest-posttest design and a sample size of 30. emphasize the necessity for further
studies involving larger samples, longitudinal designs, and the exploration of other integrative
pedagogical approaches. As a follow-up, educators may adopt value-based multicultural
learning, policymakers can develop systematic curriculum guidelines, and researchers are
encouraged to investigate the mechanisms of attitudinal change as well as the long-term
impact of this approach.
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ABSTRACT

This study aims to describe the role of local art communities
in supporting multicultural art learning in primary schools.
Indonesia, as a multicultural country, faces various
challenges in learning cultural arts, including limited learning
time, a lack of teaching materials based on local culture, and
limited educator resources. This research uses a qualitative
approach with a literature research method. The literature
review approach was used by analyzing relevant publications
pulled from Google Scholar and national education
databases published between 2010 and 2025. A total of 25
articles met the eligibility criteria and were analyzed using
thematic content analysis. The results of the study show that
the local art community has five main roles, namely as
resource persons or guest teachers, learning facility
providers, art activity organizers, developers of local culture-
based teaching materials, and partners in extracurricular
activities. This research also developed the Triadik
Collaboration Model (KOLAB-TRI), which involves the art
community, schools, and education offices as a partnership
framework in multicultural art learning. The involvement of
the local arts community contributes to increased cultural
appreciation, tolerance, creativity, and student confidence.
This study recommends strengthening partnerships between
schools and local arts communities as a contextual,
participatory, and sustainable multicultural arts learning
strategy.
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1. INTRODUCTION

Indonesia is a multicultural country with more than 1,000 ethnic groups and a diversity of
languages, ethnicities, races, and religions (Lodo, 2017). This diversity is a national wealth that
needs to be preserved through various efforts, one of which is education. In a broader
perspective, local culture needs to be maintained through adaptive strategies in dealing with
the current trend of globalization, including in the social and cultural sectors of the
community (Susilo & Soeroso, 2014). In this context, cultural arts education in elementary
schools has a strategic role as a means of identifying, preserving, and developing cultural
values, as well as shaping students' character. In line with that, culture is understood as a
system of values, norms, and behavior patterns that guide the social life of the community
(Setiadi, 2017), so that cultural strengthening through education becomes increasingly
relevant.

In Indonesia, Azra (2007) and Warsah (2017) contextualized multicultural education into
the national education system, while Baidhawy (2005) and Puspita (2013) emphasized the
importance of multicultural education from an early age as the foundation for the formation
of students' character and social attitudes. This shows that multicultural values need to be
systematically integrated in the formal education process, including at the elementary school
level. In the dynamics of a global society, cultural identity also undergoes a negotiation
process due to the intensity of intercultural interactions, so that the recognition of differences
becomes increasingly important in multicultural education (Lash & Featherstone, 2002).

In the realm of art education, Rohidi (2016) emphasizes the role of art as a means of
character formation, cultural expression, and strengthening students' multicultural
awareness. In line with that, Supatmo (2021) underlines the urgency of multicultural literacy
through cultural arts learning in facing the challenges of 21st-century education. Cultural arts
education contributes to the development of students' physical, intellectual, emotional,
social, creative, and aesthetic appreciation abilities (Supatmo, 2021). In addition, art learning
also has the potential to foster an attitude of tolerance, respect for differences, care, and
responsible cooperation (Rohidi, 2016). In the national education system, the learning of
cultural arts in elementary schools is realized through the subjects of Cultural Arts and Crafts,
which include fine arts, music, dance, theater, and crafts (Karli, 2014). From the perspective
of child development, Yuni (2017) emphasized that music art learning in elementary school
needs to be adjusted to the stages of cognitive, emotional, and psychomotor development of
students so that the learning process takes place optimally and meaningfully. Education in
this case is also understood as a system that not only takes place at the micro-learning level,
but is also influenced by the macropedagogical dimension, which includes policies, social
structures, and community culture (Dantes, 2014).

However, the implementation of cultural arts learning in elementary schools still faces
various obstacles. Cultural arts learning is often positioned as a complementary subject, so it
does not receive adequate attention (Chrisnahanungkara, 2020). Limited learning time, lack
of local culture-based teaching materials, and lack of teacher competence in the field of arts
are also obstacles to implementing cultural arts learning in elementary schools (Mawati et al.,
2023). In addition, the availability of teachers who have competence in the field of cultural
arts and local content is still a challenge in various educational units. This condition shows
that schools' capacity to organize art learning based on local culture independently still needs
to be strengthened.
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On the other hand, Indonesia has various local art communities, such as dance studios,
traditional music groups, folk theater communities, and fine arts societies that play a role in
the preservation of regional culture. These communities have knowledge, experience, and
resources that can be leveraged to support art learning in schools. Farid (2023) emphasized
that learning local arts will be more optimal if it involves cultural ownership through studios
and art communities. However, data from the Ministry of Education, Culture, Research, and
Technology (2023) shows that only about 15% of traditional arts communities have
partnership programs with elementary schools, indicating that the potential for collaboration
between schools and the arts community has not been optimally utilized.

Various studies show that multicultural education plays an important role in developing
tolerance, respect for diversity, and social justice through the integration of cultural values in
the learning process (Banks, 2008; Torres & Tarozzi, 2020; Azra, 2007; Warsah, 2017). In the
context of art education, learning based on local culture is considered able to strengthen
students' cultural identity while increasing appreciation for cultural diversity in the
community (Rohidi, 2016; Supatmo, 2021; Chrisnahanungkara, 2020). However, the
implementation of multicultural arts learning in elementary schools still faces various
limitations, especially in the use of cultural resources available in the environment around the
school.

Several previous studies have highlighted the involvement of the arts community in
education. Ambarwangi and Suharto (2013) found that collaboration with the art community
can increase students' cultural appreciation. Iriani (2008) examines the involvement of the
community in the learning of dance in elementary schools, but it is limited to one type of art.
Meanwhile, Farid (2023) emphasizes the use of multicultural content in cultural arts learning
materials. At the international level, Bastos and Zimmerman (2017) and Hunter-Doniger
(2017) show that involving the arts community in education can increase creativity, cultural
appreciation, and community participation in the learning process. However, the results of
the study are still partial and come from diverse socio-cultural contexts, so they need
adjustments when applied to the context of basic education in Indonesia.

Based on the study, research that specifically synthesizes the role of local arts communities
as strategic partners in multicultural arts learning in elementary schools is still limited. In
addition, there is not much research that offers a collaboration model that can be used as a
reference in building sustainable partnerships between schools, the arts community, and
education policymakers. Therefore, this study aims to describe the role of local art
communities in supporting multicultural arts learning in primary schools and identify forms
of collaboration that can be developed to strengthen contextual, participatory, and
sustainable arts education.

2. METHODS

This study uses a qualitative approach with the Systematic Literature Review (SLR) method
to collect, analyze, and synthesize various concepts and findings regarding the role of local art
communities in multicultural arts learning in elementary schools (Zed, 2008). The study
process follows the PRISMA 2020 protocol to ensure the transparency and reproducibility of
research (Page et al., 2021).

The research stages include the formulation of research focus, determination of keywords
and databases, identification of literature, screening and selection based on inclusion-
exclusion criteria, data extraction, thematic analysis, and synthesis of findings. In this study,
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the local art community is defined as an art group or studio that plays a role in preserving and
developing regional cultural heritage. In contrast, multicultural art learning is understood as
an art learning process that integrates the values of cultural diversity, tolerance, and respect
for differences.

Research data sources include scientific journal articles, reference books, and policy
documents relevant to multicultural education, cultural arts learning in elementary schools,
and the role of local art communities. Literature was obtained through searches on Google
Scholar, DOAJ, Indonesia OneSearch, and manual searches (snowballing) for relevant
references. Searches were also carried out on the websites of the Ministry of Education,
Culture, Research, and Technology and the Central Statistics Agency.

Inclusion criteria include research that discusses the role or collaboration of the arts
community in education, focuses on the elementary school level, is published in Indonesian
or English, and is published in the period 2010-2025, except seminal works. The exclusion
criteria include research unrelated to education, research that does not involve the arts
community, research that focuses on levels other than elementary school, or opinion articles
without empirical data.

The selection process follows three stages of PRISMA, namely identification, screening, and
feasibility. The search was conducted using a combination of keywords related to the local
arts community, arts education, multiculturalism, and elementary school with Boolean
operators. After removing duplicates using Mendeley, the articles were filtered by title and
abstract by two researchers independently, then evaluated against the full text according to
the established criteria. The selection results are presented in the PRISMA flowchart (Figure

1).
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The data collection technique uses a documentation method with instruments in the form
of a checklist of source classification and a data recording format (Arikunto, 2010; Zed, 2008).
The literature is classified based on six study focuses, namely multicultural education, cultural
arts learning in elementary schools, multicultural content in the arts, the role of local art
communities, school-community collaboration models, and the impact of multicultural arts
learning.

Data analysis was carried out using thematic analysis with an inductive approach through
the process of reading, coding, categorization of themes, synthesis of findings, preparation of
analytical narratives, and concluding (Krippendorff, 2018). This approach allows the
identification of patterns and relationships between concepts from various sources (Bastos &
Zimmerman, 2017; Knight, 2019).

As a literature study, this study has limitations because the findings have not been
empirically tested and depend on the availability of accessible literature. Therefore, follow-
up research in the form of case studies or classroom action research is needed to test the
validity of the resulting collaboration model. This research does not involve human subjects
directly, so it does not require ethical approval. However, it still upholds the principles of
scientific ethics through the inclusion of accurate sources and the objective presentation of
findings.

3. RESULTS AND DISCUSSION
3.1 The Role of Local Art Communities in Multicultural Art Learning in Elementary Schools
Based on the synthesis of literature (Ambarwangi & Suharto, 2013; Iriani, 2008; Farid,
2023), five main forms of the role of the local art community in multicultural art learning in
elementary schools are resource persons or guest teachers, learning facility providers,
organizers of joint art activities, developers of local culture-based teaching materials, and
partners in extracurricular activities. Based on the synthesis of the literature, the involvement
of local arts communities in multicultural arts learning in primary schools can be classified
into five main role forms. The five forms of roles are presented in Table 1.

Table 1. The Role of Local Art Communities in Multicultural Art Learning in Elementary

School
Yes Role Form Description Examples of Activities
. Traditional dance training,
Community members teach . s
1. Guest Speaker/Lecturer . regional musical instrument
directly at school
workshop
. - . Communities provide places, Study visits to studios,
2. Learning Facility Providers P P y

tools, and learning tools borrowing musical instruments

Collaboration in performing arts

School cultural festival, year-
between schools and y

3. Organizer of Joint Art Event

communities

end performance

Community helps compile local

Regional song module,

4, Teaching Material Developer . . .
g P art-based materials archipelago dance guidebook
Community becomes a .
. Extracurricular angklung,
5. Extracurricular Partners permanent partner of arts

extracurricular activities

karawitan, or traditional dance
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These findings suggest that local art communities not only serve as cultural preservers but
also as learning resources that enrich students' experiences through direct interaction with
regional arts practices. The involvement of the art community allows the process of inheriting
cultural values, knowledge, and practices to be contextualized for the younger generation
through learning experiences that are close to their cultural environment (Rohidi, 2016;
Triyanto, 2018).

These roles are found in various fields of art, including music, dance, art, theater, and craft.
The forms of involvement carried out include traditional musical instrument training, learning
regional dances, making artworks based on local culture, performing folk theater, and
traditional craft activities. This engagement allows students to get to know cultural diversity
in a more contextual and participatory way.

In addition to facilitating learning, the art community also plays a role in appreciation,
expression, and art creation activities. According to Farid (2023), the involvement of the art
community in these three aspects contributes to cultural preservation while supporting the
regeneration process of artists and cultural actors in society.

3.2 Local Art Community-School Collaboration Model

Based on a synthesis of various literature on multicultural education, community-based
arts education, and collaboration between schools, communities, and policymakers, this
study proposes a Triadic Collaboration Model (KOLAB-TRI) in the context of basic education.
The KOLAB-TRI model was developed through a conceptual synthesis of various research
findings on school-community partnerships, multicultural education, and community-based
arts education. This model involves three main pillars, namely the local arts community,
schools, and education offices, that collaborate to support sustainable multicultural arts
learning (Figure 2).

TRIADIC COLLABORATION MODEL

DEPARTMENT OF EDUCATION
e (THE PHARMACIST)
: el §= z Facifitater
| : 5 Plicy & Funding

— =4
Supparts Provides
pelicy reports

LOCAL ART COMNUNITY
(THEPATIENT) | e | &

ELEMENTARY SCHOOL
(TEACHERS)
(THE DOCTOR)

o @ £

& art practitioners

® Podagegical
| feciitator

@ Fegular meetings {Joint Diagaostic Space)

L]
k-# INTERACTION: :
'.' @ Joint program agreements

@ TWO-WAY @ Intensive aad two-way commanication ]

\,

Figure 2. Triadik Collaboration Model (KOLAB-TRI) in Multicultural Art Learning in
Elementary Schools

In this model, the arts community acts as a provider of traditional arts knowledge and skills,
and schools function as pedagogical facilitators who integrate multicultural values into
learning. In contrast, the education office or school committee plays the role of providing
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policy support, funding, and program coordination. The synergy of the three parties is
expected to create art learning that is relevant to the local cultural context while supporting
the strengthening of students' multicultural character.

The main concept in this model is the existence of a "shared diagnostic space", which is a
communication forum that brings together the art community, teachers, principals, and
policy makers to design, implement, and evaluate art learning programs collaboratively.
Through the forum, students' learning needs can be aligned with the local cultural potential
of the community so that art learning becomes more contextual, participatory, and
sustainable.

3.3 Factors Supporting and Inhibiting Collaboration

The results of the study show that the success of collaboration between schools and the
local art community is influenced by several supporting factors, namely a common vision
regarding the importance of arts and multicultural education, commitment of both parties,
support from the principal and school committee, availability of resources, and intensive and
two-way communication (lriani, 2008). On the other hand, the obstacles that are often
encountered include limited time for art learning, lack of funding, the absence of regulations
that support school and community cooperation, differences in activity schedules, and
teachers' low understanding of the potential of local art communities (Chrisnahanungkara,
2020; Mawati et al., 2023).

To overcome these obstacles, strategies are needed in the form of integrating community
programs into extracurricular activities, utilizing alternative funding sources such as school
committees and CSR, drafting memorandums of understanding (MoU), flexible scheduling,
and capacity building of teachers through training and socialization on the use of the arts
community as a learning partner (Ambarwangi & Suharto, 2013).

3.4 The Impact of Art Community Involvement on Elementary School Students'
Multicultural Appreciation

Based on the synthesis of the literature, the involvement of the local arts community in
multicultural arts learning has a positive impact on students' affective, cognitive, and
psychomotor domains. In the affective domain, the involvement of the art community helps
increase cultural appreciation, tolerance, empathy, and appreciation for diversity. Through
learning experiences that introduce various art traditions, students learn to understand
differences as cultural richness and develop the ability to work together in diverse
environments (Desyandri, 2014; Atikah & Hikmat, 2022).

In the cognitive domain, students gain a broader understanding of the cultural diversity of
the archipelago, including traditional art forms, socio-cultural functions, and the values
contained in them (Ambarwangi & Suharto, 2013). Meanwhile, in the psychomotor domain,
the involvement of the art community through direct practice activities can develop
creativity, creative skills, and students' confidence in expressing themselves through art
(Marni & Mayar, 2023). These findings show that the collaboration of schools and local art
communities not only supports cultural preservation but also contributes to the holistic
development of students' character and competencies.
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3.5 Discussion: Towards a Healthy Cultural Ecosystem in Elementary Schools

The results of the study show that the local art community has a strategic role in
multicultural art learning in elementary schools through its functions as resource persons,
learning facility providers, art activity organizers, teaching material developers, and
extracurricular partners. These findings expand the research of Ambarwangi and Suharto
(2013), which previously only highlighted the role of the community as resource persons and
supporters of art performances. In the context of elementary schools, community
involvement has become more diverse due to the characteristics of learners who require
concrete and contextual learning experiences (Morrison, 2019).

The study also shows that the success of multicultural arts learning is not dependent on
the use of local cultural content alone, but requires the active involvement of the arts
community as an educational partner. These findings complement the results of Farid (2023)
and show that art communities can contribute not only to cultural appreciation and
expression activities but also to the development of authentic learning experiences.
Compared to international research on Community-Based Arts Education (Bastos &
Zimmerman, 2017; Hunter-Doniger, 2017), collaboration in Indonesia tends to rely on local
initiatives and cultural preservation orientations, rather than solely on institutional support
and formal funding.

Factors supporting collaboration include shared vision, commitment of the parties, school
support, availability of resources, and effective communication. On the other hand, limited
time, funding, regulations, and teachers' low understanding of the potential of the arts
community are the main obstacles. These findings suggest that the success of collaboration
is determined not only by pedagogical aspects but also by adequate structural and policy
support.

In response to these needs, this study proposes a Triadik Collaboration Model (KOLAB-TRI)
involving schools, the arts community, and education offices. This model develops a school-
community partnership pattern that has tended to be binary by adding elements of policy
support and funding. The main innovation of this model is the existence of a "Shared
Diagnostic Room" as a structured communication forum for designing, implementing, and
evaluating learning programs collaboratively. This concept aligns with Torres and Tarozzi
(2020) on the importance of involving policy actors in multicultural education and
strengthening the principle of cultural dialogue in Community-Based Arts Education (Bastos
& Zimmerman, 2017).

The positive impact of art community involvement on students' cultural appreciation,
tolerance, creativity, and self-confidence supports Banks' (2008) multicultural education
theory, especially in the aspects of prejudice reduction and school cultural empowerment.
Direct interaction with cultural actors allows students to have a more authentic learning
experience while strengthening their understanding of cultural diversity.

Theoretically, this study enriches the study of multicultural education and arts education
through the integration of school, community, and educational policy perspectives.
Practically, this study offers five forms of the role of the art community, the KOLAB-TRI mode],



Farid et al., The Role of Local Arts Communities in Supporting Multicultural ... | 98

and the identification of supporting and inhibiting factors that can be used as a reference in
the development of school and community partnerships. However, as a literature study, the
findings of this research still require empirical testing through case studies, classroom action
research, and longitudinal research. Therefore, policy support is needed that encourages
school-community partnerships so that multicultural arts learning based on local culture can
take place sustainably.

4. CONCLUSION

Based on the results of the literature review, the local art community has a strategic role
in supporting multicultural art learning in elementary schools through five main roles, namely
as resource persons or guest teachers, learning facility providers, organizers of collaborative
art activities, developers of local culture-based teaching materials, and partners in
extracurricular activities. The success of the collaboration is supported by the KOLAB-TRI
model, which involves the art community, schools, and education offices through the "Joint
Diagnostic Room" as a forum for collaborative planning and coordination.

This research contributes to the development of the study of multicultural education and
arts education by affirming the importance of community involvement as learning partners.
In addition, this research offers an operational framework for school-community partnerships
that can be used as a reference in the development of multicultural art learning based on
local culture.

However, the findings of this study are still limited to the results of the literature synthesis
and have not been empirically tested. Therefore, further research through case studies,
classroom action research, or longitudinal research is needed to test the effectiveness of the
KOLAB-TRI model in various elementary school contexts. This research recommends
strengthening partnerships between schools and local arts communities through policy
support, funding, and facilitation of ongoing collaboration.
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ABSTRACT

This study aimed to analyze the needs for developing ROLL-
PAJA learning media to improve students' ability to construct
SPO sentences. This research employed a qualitative
descriptive approach with a case study design, involving 1
Grade Il classroom teacher and 10 Grade Il students at SDN
3 Sedayulawas as data sources. Data were collected through
observation, interviews, and documentation. The findings
revealed that students remained passive during instruction,
struggled to visualize SPO sentence structure without
concrete aids, relied solely on textbook exercises with no
hands-on practice, and showed low engagement due to the
absence of interactive activities. Interviews further
identified students' need for kinetic interactivity, contextual
learning, differentiated support, and operational flexibility.
Based on these findings, ROLL-PAJA was designed with four
integrated components: a rolling ball, an SPO board, fictional
snacks, and a color-coding system to distinguish each
sentence element visually. In conclusion, ROLL-PAJA
contributes a practical and evidence-based learning media
prototype that supports active and differentiated Indonesian
language learning at the elementary level, and can serve as
a replicable model for developing interactive media aligned
with the Merdeka Curriculum framework.
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1. INTRODUCTION

The implementation of the Merdeka Curriculum in Indonesia has brought significant
transformation to the national education landscape. This curriculum philosophically
emphasizes creative thinking, freedom, student independence, and the creation of an active,
meaningful, and student-centered learning ecosystem. Angga et al. (2023) affirm that the
Merdeka Curriculum is explicitly designed to develop the Pancasila student profile through
contextual and relevant learning approaches, granting autonomy to teachers and educational
institutions to innovate in their pedagogical practices, so that the learning process is no longer
confined to rigid and uniform patterns. This transformation demands that teachers not only
deliver content but also design meaningful, challenging, and individually responsive learning
experiences.

In the context of Indonesian language learning, Samiha et al. (2023) state that the four
language skills—listening, speaking, reading, and writing—are the main pillars that must be
integrated into every learning design; however, the reality in the field shows that many
teachers still rely on theoretical and rote learning techniques, causing learning activities to
proceed stiffly, monotonously, and with little meaning for students. This concern is supported
by empirical evidence at the national level. Maharani and Wahidin (2022), through a study
examining the literacy competency of elementary school students using the Minimum
Competency Assessment (AKM) framework, found that the majority of students were
categorized at the basic level, with most unable to reach the expected cognitive levels in
reading literacy — including the ability to find information, develop understanding, and
evaluate text content. This finding is consistent with Hafizha and Rakhmania (2024), who
reported that the implementation of literacy strengthening programs in elementary schools
has not yet produced significant improvement in AKM literacy outcomes, indicating that
foundational literacy weaknesses persist systematically across schools in Indonesia. At the
level of writing competency specifically, Puspawati et al. (2022) found that elementary school
students demonstrated persistent errors across all basic sentence structure components —
including subject, predicate, and object indicators — in their written outputs, confirming that
the mastery of sentence structure remains a critical and unresolved challenge in Indonesian
elementary education. This condition emphasizes that early-level writing and language
structure skills are not merely curriculum targets but critical foundations that determine
student literacy success in the future. Without a strong grasp of basic sentence structure from
an early age, students will experience cumulative difficulties in expressing ideas in writing at
higher educational levels.

One of the basic competencies that second-grade elementary school students must master
is the ability to compose sentences following the Subject-Predicate-Object (SPO) pattern. This
ability encompasses the cognitive skill of organizing words into a coherent, logical, and
communicative whole. This constructive process cannot be completed through mere verbal
instruction from the teacher. Nurmalasari (2023) empirically found that lower-grade students
still struggle with all aspects of language skills, including writing and combining words into
correctly structured sentences; the primary causes are learning methods ill-suited to
students' developmental characteristics and the absence of contextual and concrete learning
media. This is compounded by Ahmad and Mustika (2021), who found that many teachers
experience difficulties in selecting, developing, and operating media capable of bridging
abstract content with students' real experiences. Thus, the gap between SPO competency
targets and students' actual achievement is a systemic problem in the design and
implementation of learning media at the lower-grade level.
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Psychologically, second-grade elementary school students are in the concrete operational
phase. Marinda (2020) affirms that children aged 7-11 are sufficiently mature to think
logically, but only with respect to physical objects they can observe, touch, and manipulate
directly; abstract concepts including sentence structure are still very difficult to absorb
without the aid of concrete representation. Delivering content that relies solely on verbal
explanation and textbooks carries a high risk of creating deep-rooted misconceptions in
students' linguistic understanding. They tend to show far greater enthusiasm when learning
activities are presented in an enjoyable, healthily competitive atmosphere integrated with
dynamic game elements (Sari et al., 2021). These characteristics demand a media design
approach thatis truly aligned with children's cognitive developmental stage and psychological
needs.

The theoretical grounding of this study rests on five foundational perspectives that
collectively explain why an integrated, game-based, and differentiated media approach is
necessary for SPO sentence learning at the lower-grade elementary level. From a
developmental standpoint, Piaget's theory of cognitive development establishes that children
aged 7-11 occupy the concrete operational stage, wherein logical thinking remains
inseparable from the direct manipulation of physical objects (Hayat et al., 2024). This
developmental reality means that SPO sentence structure — an inherently abstract
grammatical concept — cannot be effectively transmitted through verbal instruction or
printed text alone; it requires media that students can physically handle, arrange, and
reorganize. Complementing this, Vygotsky's sociocultural theory, particularly the Zone of
Proximal Development (ZPD), holds that meaningful learning occurs in the space between
what a student can do independently and what they can achieve with guided support (Lei &
Bakar, 2025). Applied to SPO learning, this principle demands that instructional media be
designed not merely as a content container but as a dynamic scaffold — one that provides
graduated structural cues, withdraws support progressively, and positions the teacher or peer
as a mediating agent rather than a sole knowledge transmitter.

Bruner's theory of representation further specifies the sequencing logic that effective
media must follow. Bruner proposed that learners construct knowledge most durably when
instruction moves through three successive modes: enactive (learning through physical
action), iconic (learning through visual representation), and symbolic (learning through
abstract language) (Arsyad et al., 2024). A media design for SPO learning that begins with a
kinetic game mechanic — where students physically move and arrange sentence components
— before transitioning to color-coded visual representations of subject, predicate, and object,
and only then to the complete written sentence, embodies this enactive-to-symbolic
progression precisely. Alongside Bruner, Mayer's Cognitive Theory of Multimedia Learning
provides the cognitive architecture for how such media must be engineered (Mayer, 2024)
and demonstrates across more than 200 experiments that humans process verbal and visual
information through separate cognitive channels, each with limited capacity, and that
meaningful learning requires the active integration of both channels simultaneously. For SPO
media specifically, this means that color-differentiated visual cues for each sentence
component must be presented concurrently with verbal or written labels — not sequentially
— so that both channels are engaged without either being overloaded (Mayer, 2024).

The fifth theoretical pillar, Tomlinson’s framework of Differentiated Instruction, addresses
a dimension that purely cognitive theories leave unresolved: the reality that students in any
single classroom bring meaningfully different levels of language readiness, motivation, and
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prior experience with sentence structure. Gibbs (2025), extending Tomlinson’s framework,
argues that instructional effectiveness is determined not only by the quality of content
delivery but by the degree to which teaching strategies are aligned with individual learner
characteristics — adjusting content, process, and product according to actual student needs.
In the context of game-based SPO media, this principle manifests as a motivational
reinforcement system that is differentiated rather than uniform, offering feedback and
challenge levels calibrated to each student’s readiness rather than applying a single standard
to all. This theoretical requirement directly informs the design specification for differentiated
motivational reinforcement identified in Table 1 as absent from all prior media studies in this
domain. Taken together, these five theoretical perspectives converge on a unified set of
design imperatives that the present needs analysis seeks to operationalize into concrete
media specifications grounded in field data from SDN 3 Sedayulawas Grade Il.

International research further corroborates these findings. Alotaibi (2024) demonstrated
through a systematic review and meta-analysis that game-based learning produces moderate
to large positive effects on cognitive, social, emotional, motivation, and engagement
outcomes in early childhood education, affirming its promise as a foundational pedagogical
strategy for young learners. At the sentence-structure level specifically, Singgaravi and Ahmad
(2022) investigated gamification as an intervention for Year 2 pupils in primary schools. They
found that it significantly improved students' ability to write simple S-V-O sentences correctly
while creating a fun and engaging learning environment that motivated low-proficiency
learners. Beyond gamification, interactive game formats have also proven effective in broader
language contexts: Moquerio et al. (2025) confirmed through a quasi-experimental study that
interactive sentence-building games significantly enhanced sentence construction skills
among Grade 7 learners compared to those receiving conventional grammar instruction.
Regarding writing intervention design, Zeng et al. (2024) demonstrated that a comprehensive
game-based intervention incorporating multisensory approaches, explicit instruction, and
motivating activities at the sub-lexical, lexical, and sentence levels effectively improved
writing skills among elementary-age children. With respect to the integration of concrete and
manipulative media, Quane (2024) established that concrete materials providing tactile
experiences enable students to model, explore, and reflect on abstract concepts, forging
meaningful connections between physical experience and conceptual understanding — a
finding particularly relevant for young learners who are still developing abstract reasoning
capacity.

The gap between ideal conditions and field reality forms the primary background of this
research. Indonesian language instruction in elementary schools is still frequently dominated
by a teacher-centered approach that positions students as passive, uncritical, and
unproductive knowledge receivers (Hutasoit, 2021), directly correlating with low student
motivation and learning achievement. As shown in Table 1, previous media innovations have
each contributed positively within their respective fields; however, each addresses only one
dimension of the learning challenge. A systematic search of Scopus, Google Scholar, and ERIC
databases (conducted in January 2026, limited to 2018—-2025, yielding 47 results after title
and abstract screening) using the terms “SPO sentence media,” “game-based language media
elementary,” “rolling ball learning media,” and “differentiated manipulative media
Indonesian” yielded no study that integrates kinetic game mechanics, concrete structural
visualization, and differentiated motivational reinforcement within the specific context of
SPO sentence learning for lower-grade elementary students — confirming the novelty of this
integrated approach. To provide a clearer overview of the current state of research and justify
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the need for this study, Table 1 summarizes relevant previous studies and identifies the
research gap that this study seeks to address.

Table 1. Comparison of prior media studies and the research gap addressed by this study

Researcher Media/Approach Finding Limitation Related to Research Gap
(Puspawati et Analysis of SPO writing Students frequently  Identified SPO difficulties but did
al., 2022) ability made errors in subject, not provide instructional media,
predicate, and object game mechanics, or motivational
components. reinforcement
(Singgaravi & Gamification for SVO Improved students’ Included motivational game
Ahmad, 2022) sentence writing sentence construction elements but lacked concrete
ability through SPO visualization and
gamification manipulative learning media
(Azami et al., Rolling ball media Increased student  Provided kinetic game mechanics
2021) engagement and but was not designed for SPO

participation learning and did not include SPO
visualization or reinforcement

system

(Martiasari & Manipulative media Improved conceptual Provided concrete learning
Kelana, 2022) understanding through experiences but did not
hands-on activities incorporate game mechanics or

motivational reinforcement

(Sabikah et al., Rolling ball game Improved motivation Combined rolling ball and game
2024) and learning attention elements but did not address SPO

sentence structure or provide

concrete SPO visualization

This Study Integrated needs Identifies media  Findings are derived from a single
analysis requirements for SPO classroom at one coastal school;

sentence learning  transferability to other contextual

settings requires further

investigation

This gap underscores the need for a needs analysis study that systematically identifies the
specific media requirements for SPO sentence learning at the lower-grade elementary level.
Unlike previous studies that each addressed only a single dimension of the learning challenge,
this study offers novelty in the form of an integrated needs analysis that simultaneously
examines the requirements for kinetic game mechanics, concrete structural visualization of
SPO patterns, and differentiated motivational reinforcement—three elements that a
systematic review of the available literature confirms have not been integrated in any single
prior study within the context of Indonesian language learning at the lower-grade elementary
level. This study therefore aims to conduct an in-depth, field-data-based analysis of the media
specifications genuinely needed by teachers and students at SDN 3 Sedayulawas Grade I, to
ensure that the media developed will have a strong empirical basis and can serve as a real
solution for improving SPO sentence composition ability in the Merdeka Curriculum era.

2. METHODS

This study uses quantitative methods. Quantitative methods are an approach based on
empirical philosophy to examine populations or samples using research instruments and data
analysis processes using statistical tests to examine predetermined hypotheses (Sugiyono
2024). A quantitative approach was chosen because the researcher aimed to test the effect
of the independent variable, namely surah Al-Hujurat—based multicultural learning, on the
dependent variable, students’ attitudes toward tolerance, using data that are objectively
measurable and amenable to statistical analysis.
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This study employed a qualitative descriptive approach with a case study design. Khairiyah
et al. (2026) affirm that a case study design within educational contexts enables researchers
to explore a phenomenon in depth through multiple data sources, capturing the complexity
of a specific and bounded situation in its natural setting — particularly appropriate when the
aim is to understand how and why a phenomenon occurs rather than how often. This
approach was selected because the study aims to describe in depth the objective conditions
in the field, analyze the specific challenges encountered in Indonesian language learning on
SPO material, and map the underlying factors driving the need for ROLL-PAJA media
development, all within the bounded context of a single Grade Il classroom at SDN 3
Sedayulawas.

The research subjects consisted of one Grade Il classroom teacher and ten Grade Il
students of SDN 3 Sedayulawas, Brondong District, Lamongan Regency. The ten students
represented the entire Grade Il class enrollment at the school, and all were directly and
actively involved in the Indonesian language learning process. Subject selection was carried
out purposively because the characteristics of this class were considered the most
contextually relevant and information-rich for exploring the specific media needs addressed
in this study. Several interconnected reasons underlie this selection. First, SDN 3 Sedayulawas
is located in a coastal area of Brondong District, Lamongan Regency, where the majority of
students come from fishing families with limited access to educational resources and learning
support at home — a socioeconomic context that directly shapes students' prior literacy
exposure and makes the availability of concrete, engaging, and contextually meaningful
learning media particularly critical. Second, Grade Il at this school is at a pivotal stage of the
Merdeka Curriculum implementation, in which teachers are expected to design student-
centered and contextually relevant learning experiences; however, field observations indicate
that instructional practices in Indonesian language learning remain largely teacher-centered
and media-poor, creating a visible and urgent gap between curriculum expectations and
classroom reality. Third, preliminary identification revealed that Grade Il students at this
school demonstrate specific and recurring difficulties in constructing sentences following the
SPO pattern in their written outputs, making this class a particularly information-rich case for
examining what kinds of media features are genuinely needed to address those difficulties.
The convergence of these three factors — coastal socioeconomic context, Merdeka
Curriculum implementation challenges, and documented SPO learning difficulties — makes
Grade Il at SDN 3 Sedayulawas a bounded and contextually representative case for this needs
analysis study. This aligns with Dahal et al. (2024), who affirm that in qualitative case study
research, participant selection should be driven by the contextual richness and relevance of
the case to the research phenomenon, rather than by numerical representation. Accordingly,
the relatively small number of participants in this study — one teacher and ten students —
reflects a deliberate methodological decision consistent with the bounded case study design,
rather than a practical or technical limitation: the unit of analysis is the case itself, and with a
single classroom teacher and the full class enrollment of ten students serving as the only
participants, all available informant perspectives within the site were captured. Cross-source
triangulation across observation, interview, and documentation further confirmed that no
new thematic categories emerged beyond those already identified, indicating that data
saturation was achieved and that the data set was sufficient to address the study’s research
questions.

Data collection was conducted through three complementary methods. Chand (2025)
explains that integrating observation, interview, and document analysis in qualitative case
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study research enables researchers to construct a nuanced and multidimensional picture of
the phenomenon by capturing behavioral data, individual perspectives, and contextual
evidence simultaneously. First, structured observation was conducted across two learning
sessions using a checklist instrument. Second, a semi-structured in-depth interview was
conducted with the classroom teacher in one session lasting approximately 30—45 minutes,
conducted face-to-face at the school with the teacher's full consent. Ruslin et al. (2022) affirm
that the semi-structured interview allows researchers to follow a guided thematic structure
while simultaneously probing deeper into responses, making it particularly effective for
uncovering in-depth perspectives that structured instruments alone cannot capture. Third,
documentation in the form of teacher daily lesson notes, student-written work samples, and
other relevant supporting data was used to reinforce and validate field findings. The complete
data collection instruments and their indicators are presented in Table 2.

Table 1. Data Collection Techniques, Instruments, and Indicators

Technique Instrument Indicators
Observation Structured (1) Learning methods used; (2) Presence and type of learning
observation media; (3) SPO structure visualization during learning; (4)
checklist (2 Student engagement and psychological responses; (5)
sessions) Teacher—student interaction patterns.
Interview Semi-structured (1) Teacher's difficulties in teaching SPO sentence structure;
interview guide (12 (2) Students' common errors in constructing SPO sentences;
questions, 1 (3) Learning media currently used and their limitations; (4)
session, +30-45 Desired features and specifications of learning media; (5)
minutes) Contextual and motivational factors affecting SPO learning.
Documentation Document review (1) Teacher's lesson plans and daily teaching notes; (2)
sheet Samples of students' written work on SPO sentence

construction; (3) Classroom learning documentation and
activity records.

The collected data were analyzed using Miles and Huberman's interactive qualitative data
analysis model, comprising three interdependent stages: data reduction, data display, and
conclusion drawing. In the data reduction stage, the researcher performed open coding of raw
field notes and interview transcripts, systematically identifying recurring patterns and labeling
them into initial categories. These initial codes were subsequently grouped into thematic
clusters through focused coding, resultingin a structured categorization of media needs across
three dimensions: kinetic engagement needs, structural visualization needs, and motivational
reinforcement needs. Hanisah et al. (2024), in a comparable needs analysis study for
Indonesian language learning media at the elementary level, applied an identical analytical
sequence and demonstrated that this three-stage coding process effectively maps media
development requirements from qualitative field data systematically and transparently. In the
data display stage, the categorized information was compiled in the form of descriptive
narratives and analytical tables to facilitate conclusion drawing. In the conclusion drawing
stage, inductive interpretation was applied to derive meaning from the categorized data in
relation to the study's research questions.
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To maintain data validity and credibility, the researcher applied two forms of triangulation.
Source triangulation was conducted by cross-checking data obtained from the classroom
teacher, ten students, and documentation sources, verifying the consistency of findings across
multiple informants. Technique triangulation was conducted by comparing and corroborating
data gathered through observation, interview, and documentation, ensuring that convergent
findings across all three methods could be considered credible and transferable. Manouilidou
et al. (2024), in a triangulation study conducted in elementary school settings, demonstrated
that the concurrent application of source and technique triangulation substantially
strengthens the trustworthiness of qualitative findings by reducing single-source bias and
increasing interpretive depth — a principle directly applied in the present study to ensure that
the media needs identified are empirically grounded and contextually valid.

To further strengthen credibility, the researcher’s positionality is acknowledged here. The
first author is a faculty member at PGRI Ronggolawe University of Tuban who has no formal
institutional relationship with SDN 3 Sedayulawas, ensuring structural independence from the
research site. To minimize observer bias, field notes were recorded using a standardized
checklist instrument without interpretive annotation during observation sessions, and
interview data were audio-recorded and transcribed verbatim prior to analysis. Member
checking was not conducted in this study, which constitutes a limitation; this was primarily
due to time constraints in the data collection phase and limited re-accessibility of the
participant following the conclusion of formal fieldwork. However, the cross-source
triangulation procedure described above partially mitigates this gap by verifying consistency
across independently gathered data sources.

3. RESULTS AND DISCUSSION
3.1 Result

The results of this study are drawn from three complementary data sources collected at
SDN 3 Sedayulawas Grade |l during February 2026: direct classroom observation across two
learning sessions, a semi-structured interview with the Grade Il classroom teacher (Ms.
Rohmatul Inayah, S.Pd.), and documentation of student written work samples. Each source is
presented separately to preserve the integrity of the field data.
3.1.1 Analysis of Classroom Learning Problems

Classroom observation at SDN 3 Sedayulawas revealed a consistent and recurring pattern
of difficulties in Indonesian language learning on Subject—Predicate—Object (SPO) material.
The school is situated in a coastal area of Brondong District, Lamongan Regency, where
students actively use vocabulary shaped by their fishing community environment in daily
communication. Although the 10 students demonstrated adequate verbal communication
skills in informal contexts, they experienced significant difficulties when required to transform
their oral language competence into formal written sentence structures following the
Subject—Predicate—Object (SPO) pattern. The detailed findings from both observation
sessions, organized according to the five observation checklist indicators, are presented in
Table 3.

Table 3. Classroom Observation Results

Indicator Session 1 (5 February 2026) Session 2 (12 February 2026)
(1) Learning Teacher delivered instruction exclusively  The same teacher-centered pattern was
methods used through verbal explanation; students observed; instruction remained lecture-

copied sentence examples from the
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board; no student-centered or
interactive activity was conducted.

based with no variation in delivery
method.

(2) Presence and
type of learning
media

Only a textbook was present; no
manipulative aids, word cards, visual
boards, or any hands-on instructional
materials were available in the
classroom.

Identical condition confirmed; the
classroom contained no learning media
other than the textbook and board.

(3) SPO structure
visualization during
learning

No visual representation of SPO
structure was provided; the teacher
explained sentence patterns verbally
without any structural diagram, color
coding, or positional aid.

Same condition observed; students had
no visual reference for SPO positioning
during the writing task.

(4) Student
engagement and
psychological
responses

A majority of students appeared
disengaged — looking outside the
classroom, losing concentration, and
participating minimally during sentence-
construction tasks

The same disengagement pattern
persisted; students responded passively
to teacher prompts and showed low
motivation during written exercises

(5) Teacher-
student interaction
patterns

Interaction was one-directional; the
teacher explained, and students copied;
no dialogue, peer activity, or

The same unidirectional pattern was
maintained; when students made errors,
the teacher re-explained verbally without

manipulative interaction was initiated. introducing any structural or visual

corrective aid.

3.1.2 Identification of Strategic Needs According to the Teacher

The near-identical findings across both observation sessions, rather than being a limitation,
serve an important methodological function: they confirm the stability and consistency of the
observed instructional patterns across time. The replication of identical conditions across two
independent sessions conducted one week apart (5 and 12 February 2026) substantially
strengthens the claim that the patterns identified — teacher-centered instruction, absence of
media, no SPO visualization, low student engagement, and unidirectional interaction —
represent stable structural features of this classroom’s learning environment rather than
isolated or context-specific events.

A semi-structured in-depth interview was conducted with one participant (T1), Ms.
Rohmatul Inayah, S.Pd., the Grade Il classroom teacher at SDN 3 Sedayulawas, to validate and
enrich the classroom observation findings. The interview explored the teacher's experiences
in teaching Subject—Predicate—Object (SPO) sentence construction, the learning difficulties
encountered by students, the limitations of the instructional media currently used, and the
characteristics of learning media considered effective for supporting SPO instruction. In
addition, the interview examined contextual and motivational factors influencing students'
participation during learning activities. Analysis of the interview data resulted in four major
themes: (1) students' structural difficulties in SPO sentence construction, (2) limitations of
existing learning media, (3) desired characteristics of learning media, and (4) contextual and
motivational factors affecting learning.

Students' Structural Difficulties in SPO Sentence Construction

The interview revealed that students' difficulties in constructing Subject—Predicate—Object
(SPO) sentences were persistent throughout the learning process. Although most students
possessed adequate vocabulary, they frequently experienced confusion when arranging
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sentence elements into the correct grammatical order. According to the participant: "Students
often confuse the predicate with the object, and sometimes they even omit one of these
sentence elements. They actually know the words, but they are unsure where each word should

be placed within the sentence." (T1, Grade Il Classroom Teacher, Interview, February 2026; translated by
the authors).

Limitations of Existing Learning Media

The interview further revealed that Indonesian language instruction relied primarily on
textbooks as the main learning resource. The participant explained that textbook-based
learning often failed to sustain students' attention because it provided limited opportunities
for movement, hands-on interaction, and game-based activities. The participant stated:
"When learning relies only on textbooks, students quickly become bored. They enjoy activities

that involve movement, games, and objects they can touch and manipulate.”" (T1, Grade Ii
Classroom Teacher, Interview, February 2026; translated by the authors).

Desired Characteristics of Learning Media

Regarding the characteristics of effective learning media, the participant emphasized that
instructional media should accommodate differences in students' learning readiness by
providing tasks with varying levels of difficulty. The participant also highlighted the
importance of presenting a clear visual representation of the Subject—Predicate—Object (SPO)
structure and incorporating concrete, hands-on learning experiences. The participant
explained: "I need learning media that can provide different levels of task difficulty because
students in my classroom have different learning abilities. However, with the current

textbooks, every student is expected to complete exactly the same exercises." (T1, Grade Il
Classroom Teacher, Interview, February 2026; translated by the authors).

Contextual and Motivational Factors

The participant also explained that students were more motivated when learning activities
reflected their daily experiences and were presented in the form of games rather than
conventional written exercises. According to the participant, presenting learning tasks as
playful activities encouraged students to participate more actively and confidently during
lessons. The participant stated: "When practice activities are presented as games, students do
not feel as though they are being tested. They become more willing to participate, try solving
the tasks, and are no longer afraid of making mistakes."

3.1.3 Documentation Findings

Review of teacher lesson plans, daily teaching notes, and student written work samples
provided independent corroboration of the patterns identified through observation and
interview. The documentation findings, organized according to the three review sheet
indicators, are presented in Table 4.

Table 4. Documentation Review Findings

Indicator Documentation Findings




111 | METODIK DIDAKTIK: Jurnal Pendidikan Ke-SD-an, Volume 22 No. 1, July 2026 pp. 101-119

(1) Teacher's lesson
plans and daily
teaching notes

Review of the teacher's daily teaching notes confirmed that Indonesian language
lessons on SPO material were consistently planned using a lecture-and-copy format,
with no manipulative activity, visual structural aid, or differentiated task provision
recorded across the observed instructional period

(2) Samples of

students' written work

on SPO sentence
construction

Analysis of student written work samples revealed four recurring error types across
the majority of students: (a) positional transposition, in which predicate and object
elements were placed in reversed order; (b) object omission, in which the sentence
was terminated at the predicate without completing the SPO structure; (c)
predicate omission, in which only the subject and object were written without a
connecting predicate; and (d) single-word response, in which the student produced
only one word without attempting sentence construction.

(3) Classroom learning
documentation and
activity records

Classroom activity records confirmed the complete absence of any manipulative
media, game-based activity, or differentiated task delivery during the documented
instructional period; all recorded activities consisted of uniform textbook exercises

completed individually under teacher verbal direction

3.1.4 Synthesis of Identified Learning Needs and ROLL-PAJA Media Design

The triangulation of observational data, teacher interview findings, and student written
work documentation reveals a consistent and multi-dimensional pattern of learning needs
that together constitute the empirical basis for the design specifications of an instructional
medium. Across all three data sources, five distinct but interrelated needs were confirmed:
the need for concrete and physically manipulable learning media; the need for a structured
visual scaffold for SPO positional logic; the need for kinesthetic and game-based engagement
mechanisms; the need for contextually grounded learning materials relevant to students'
coastal environment; and the need for a differentiated exercise system responsive to varying
student readiness levels. The correspondence between documented learning problems,
identified needs, and the media components required to address them is summarized in Table

5.
Table 5. Correspondence Between Learning Problems, Identified Needs, and Required
Media Components
Aspect Findings Identified Needs Media Component Needed

Learning Teachers predominantly Learning should shift ~ [Rolling Ball] A kinetic, game-

Method used lecture methods, and from passive based mechanism for determining
students only copied participation to turns or learning challenges that
examples without physical active engagement. encourages physical participation.
activities.

Sentence Students had difficulty A clear visual [SPO Board] A structured visual-

Structure distinguishing Subject, representation of spatial board with designated

Visualization Predicate, and Object sentence structure is  slots for arranging word cards
positions because required. according to the SPO pattern,
explanations were delivered including movable word cards for
verbally. direct manipulation.

Learning Learning relied heavily on Students need [SPO Board + Word Cards] A set of

Media textbooks, and no concrete and hands- physically manipulable

Availability manipulative teaching aids on learning media. components, including movable

were available.

word cards, that provide direct
manipulation experiences
integrated within the SPO Board.
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Aspect Findings Identified Needs Media Component Needed
Student Students appeared bored, Learning media [Rolling Balll] A game-based
Engagement frequently looked outside should contain game- mechanism that creates a playful
the classroom, and lost based elements to learning atmosphere and
concentration during maintain attention increases student participation
sentence-construction and motivation. through kinetic turn-taking.
activities.

Physical Students preferred activities =~ Media should involve  [Rolling Ball] A kinetic component

Interactivity

involving movement and
direct participation.

kinesthetic learning
experiences.

that combines physical movement
with learning activities through a
rolling mechanism that physically
determines each student's turn.

Contextual Learning resources were not  Learning media [Fictional Snacks] A contextually
Learning closely connected to should use familiar themed packaging  element
students’ daily experiences elements from shaped as fictional coastal snack
in the coastal environment. children’s daily lives.  containers, drawn from students’
daily environment, to make
learning materials feel familiar

and attractive.
Differentiated Students demonstrated Media should [Color System + Fictional Snacks]
Learning different levels of cognitive facilitate A tiered exercise system that
readiness and learning differentiated categorizes tasks into easy
speed. instruction. (Yellow), medium (Green), and

difficult (Red) levels, delivered
inside Fictional Snacks containers.

Psychological

Students often perceived

Learning activities

[Fictional Snacks] A non-test-like

Comfort exercises as formal academic  should reduce task format that presents
tasks that reduced anxiety and increase  exercises inside fictional snack
enthusiasm. enjoyment. packaging in a playful rather than

test-oriented manner, reducing
academic anxiety.

Challenge Teachers required an A practical [Color System] A color-coded

Management  efficient way to organize differentiation differentiation system (Yellow =
different difficulty levels system is needed. easy, Green = medium, Red =
without labeling students. difficult) that allows teachers to

assign  appropriate  challenge
levels without publicly labeling
student ability.

Classroom Teachers needed mediathat  Media should be [All Components] A lightweight,

Practicality could be moved easily and portable, durable, movable, and classroom-friendly

used in various classroom
situations.

and flexible.

integrated design suitable for
individual and group activities.

Based on the triangulated findings presented in Table 3, the researcher designed the ROLL-
PAJA learning media (Rolling Ball, SPO Board, and Fictional Snacks) as a manipulative
instructional medium to address students’ difficulties in constructing Subject—Predicate—
Object (SPO) sentences. The term “Fictional Snacks” refers to fictional snack-shaped
packaging containers — not actual food — used as a gamification element to hold tiered
exercise cards in an engaging and playful format. The theoretical rationale for each design
decision and the technical description of each component are presented in the Discussion
section (3.2). The conceptual model connecting learning problems, identified needs, ROLL-
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PAJA components, and expected outcomes is presented in Figure 1, while the physical design
of the media is presented in Figure 2.

3.2 Discussion

The results of this needs analysis reveal five interconnected layers of problems that
systematically explain the persistent SPO learning difficulties at SDN 3 Sedayulawas Grade |l
and that together define the design requirements for an effective instructional medium. Each
layer follows a data-first interpretive structure: the specific empirical finding from the results
section is stated first, followed by the theoretical framework that explains it, and concluded
with the design implication for ROLL-PAJA. This sequencing ensures that theoretical claims
are grounded in field evidence rather than applied deductively, and that the design
specifications derived are traceable to concrete classroom observations and interview data.

The first layer of interpretation concerns the developmental mismatch between
instructional modality and learner cognitive stage. The central field finding is that all ten
students demonstrated adequate oral vocabulary yet consistently failed to organize those
same words into correct written SPO sequences — confirmed across both observation
sessions and student written work samples. This dissociation is directly interpretable through
Piaget’s concrete operational framework: because Grade Il students remain dependent on
physical manipulation to construct logical understanding of abstract structures, verbal-only
SPO instruction without any concrete mediating artifact is theoretically insufficient at this
developmental stage. Hayat et al. (2024) affirm that children aged 7-11 are developmentally
dependent on direct physical manipulation of objects to construct logical understanding of
abstract structural concepts. Concrete and physically manipulable media for SPO learning are
therefore expected to resolve this developmental mismatch by providing the enactive
structural experience that symbolic instruction alone cannot offer.

The second layer concerns the scaffolding gap at the level of individual student
performance. The observation finding that the teacher’s sole corrective strategy across both
sessions was verbal re-explanation — which demonstrably failed to improve student outputs
within the same session — points to a structural absence of mediating scaffolding artifacts.
Applied through Vygotsky’s ZPD framework, this finding indicates that the gap between
students’ independent performance and target SPO competency is currently being bridged
only by verbal instruction, which observation data confirmed to be insufficient. Lei and Bakar
(2025) affirm that meaningful learning requires a structured mediating artifact to bridge this
gap. A physical mediating artifact with graduated structural cues for SPO arrangement is
therefore expected to externalize the scaffolding function that verbal re-explanation alone
has failed to provide in this classroom.

The third layer concerns the representational sequencing of SPO instruction. The
documentation of student written work samples revealed four recurring error types —
positional transposition, object omission, predicate omission, and single-word responses —
all of which represent failures at the symbolic production stage. Critically, observation data
confirmed that students were required to produce these symbolic written outputs without
having first passed through any enactive or iconic learning stage: no physical manipulation of
sentence elements occurred, and no visual representation of SPO structure was ever
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displayed. Arsyad et al. (2024) prescribe, based on Bruner’s enactive-iconic-symbolic
framework, that this sequence — from physical action through visual representation to
abstract symbol — is the required order for durable conceptual understanding. The
observation finding that students were required to produce symbolic written SPO outputs
without first passing through enactive or iconic stages represents a direct inversion of this
sequence, and directly explains the error patterns documented in student written work. A
medium that restores this enactive-to-symbolic progression is expected to produce more
durable structural understanding than the current approach.

The fourth layer concerns the cognitive architecture of current SPO instruction. Both
observation sessions confirmed that the teacher’s delivery relied exclusively on the verbal
channel: oral explanation of sentence patterns supplemented only by writing sentence
examples on the board, which students then copied. The visual-spatial channel — through
which positional, color-coded, or structural cues would be processed — was entirely
unengaged throughout both sessions. This single-channel instructional architecture directly
predicts the pattern of positional errors documented in student written work. Mayer (2024)
demonstrates that single-channel instruction systematically increases extraneous cognitive
load and fails to achieve the dual-channel integration necessary for meaningful structural
learning. The verbal-only instruction documented in both observation sessions of this study
is therefore a direct structural explanation for the positional transposition and omission
errors found in student written work. A medium that activates the visual-spatial channel
concurrently — through color-coded SPO slots and movable word cards — addresses precisely
this cognitive gap.

The fifth layer concerns the absence of differentiated instructional support. The teacher
interview finding constitutes the primary empirical basis for this layer: the participant
explicitly identified that students in her classroom demonstrate meaningfully different levels
of cognitive readiness for SPO construction, yet the documentation review confirmed that all
recorded instructional activities consisted of uniform textbook exercises completed
individually under the same conditions, with no differentiation in task complexity, format, or
support. This direct mismatch between observed learner variability and uniform instructional
provision is interpretable through Tomlinson’s Differentiated Instruction framework. Gibbs
(2025), extending Tomlinson’s framework, confirms that uniform instruction systematically
fails students across the readiness spectrum. The teacher interview finding in this study —
that students demonstrate meaningfully different cognitive readiness levels yet receive
identical textbook exercises — is a direct field confirmation of this gap. A tiered, color-coded
exercise system delivered within ROLL-PAJA is designed to resolve this mismatch by enabling
differentiated task assignment without publicly labeling student ability.

Finally, the gamification dimension of ROLL-PAJA is further supported by Barz et al. (2024),
whose meta-analysis of digital game-based learning interventions in school contexts
demonstrated that DGBL consistently produces significant positive effects on affective-
motivational outcomes — including intrinsic motivation, engagement, and enjoyment —
particularly when game mechanics are coherently integrated with instructional objectives.
This theoretical support aligns with the field finding that students’ engagement levels are
substantially higher during learning activities involving physical movement and game
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elements compared to textbook-based instruction, as consistently reported by the teacher
and corroborated through behavioral observation.

Taken together, the five theoretical layers converge on a unified design rationale: an
effective instructional medium for SPO learning at the lower-grade elementary level must
simultaneously provide concrete physical manipulation, visual-spatial structural scaffolding,
an enactive-to-symbolic representational sequence, dual-channel cognitive engagement, and
a tiered differentiation system. These five requirements, derived empirically from field data
and grounded theoretically in the frameworks established in the introduction, constitute the
design specifications that the ROLL-PAJA media is intended to operationalize. It must be
emphasized that the present study is a needs analysis and not an effectiveness trial. All claims
presented in this discussion are framed as theoretically grounded design rationales and
expected potential outcomes pending empirical verification through subsequent
development, expert validation, and experimental research phases. The operationalization of
these five design specifications into the ROLL-PAJA media components is presented below.

LEVEL 1 — DOCUMENTED LEARNING PROBLEMS

Observation - Interview + Documentation | SDN 3 Sedayulawas, Grade Il, 2025

ANO : SPO positional Low student No cont_e tual Uniform tasks,
manipulative learning ixed resdi
il errors engagement mixed readiness

resources

d Needs analysis triangulation

LEVEL 2 — IDENTIFIED INSTRUCTIONAL NEEDS
Piaget - Vygotsky « Bruner - Mayer + Tomlinson

Concrete Visual SPO Kinesthetic Contextual Differentiated
manipulation scaffold game elements grounding instruction

d Media design specifications
LEVEL 3 — ROLL-PAJA DESIGN SPECIFICATIONS

Rolling Ball + SPO Board - Fictional Snack Package

Rolling Ball SPO Board Fictional Snack Package
Kinetic turn-taking mechanism Positional word-card slots (S« P +0) Tiered coastal-themed exercise packages
[Green] [Red]
= Needs 1,3 —> Needs 1, 2

—> Needs 4, 5, 6

& Pending empirical verification

LEVEL 4 — EXPECTED LEARNING OUTCOMES

Theoretically grounded + pending development, validation & experimental testing

*
/ Improved SPO S 08 Increased student Reduced cognitive Differentiated
sentence accuracy "' engagement J' overload .l learning outcomes

Figure 1. Conceptual Model of ROLL-PAJA Media: From Learning Problems to Expected
Outcomes

The physical design of the ROLL-PAJA media is presented in Figure 2. The front view
illustrates the arrangement of the Rolling Ball pathway, SPO Board, and fictional snack
compartments. In contrast, the rear view presents the supporting structure and storage
arrangement that facilitate portability and classroom implementation. The Rolling Ball
component functions as a kinetic learning element that encourages students’ active
participation through game-based activities. The SPO Board serves as a structural-visual aid
that helps students organize words into appropriate Subject, Predicate, and Object positions
through clearly defined slots. Fictional snacks function as a contextual and motivational
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component in which tiered exercise cards (yellow for easy, green for medium, red for difficult)
are packaged in fictional snack containers, enabling differentiated learning within a
psychologically safe and playful format. The operational procedure of ROLL-PAJA is designed
to be straightforward and executable within a standard learning session of approximately 35—
40 minutes with a full class of up to 30 students. In the preparation phase (5 minutes), the
teacher places the SPO Board on a flat surface, positions the Rolling Ball track alongside it,
and distributes the Fictional Snacks containers to designated table groups, each pre-filled with
color-coded exercise cards matched to the readiness level of the students at that group. In
the main activity phase (25-30 minutes), students take turns rolling the ball; the student
whose position the ball reaches selects a word card from the SPO Board and places it in the
correct Subject, Predicate, or Object slot, guided by the color-coded labels. After each
placement, the group discusses whether the sentence element is correctly positioned before
the next student takes a turn. When a complete SPO sentence is formed on the board, all
students in the group copy the sentence onto their individual worksheets and retrieve one
exercise card from their Fictional Snacks container to independently complete a
differentiated written task. In the closing phase (5 minutes), the teacher facilitates a brief
whole-class review of selected sentences from the board, inviting students to identify any
positional errors and reconstruct the correct SPO sequence collaboratively.

FRONT VIEW BACK VIEW

(' SPO CONCEPT BOARD * |

ROLL PAJA
M Snack &

T
e Build SPON P

Build SPO

Figure 2. Design and Components of ROLL-PAJA Learning Media

Taken together, the conceptual model and physical design presented in Figure 2 illustrate
how the design rationale developed in this study is operationalized into a concrete
instructional medium. It is important to reiterate that this study was conducted as a needs
analysis aimed at identifying and theoretically grounding the design requirements for SPO
learning media at SDN 3 Sedayulawas Grade Il, and not as a trial of the medium’s instructional
effectiveness. The resulting ROLL-PAJA design therefore represents a theoretically and
empirically informed design proposal whose actual impact on student learning outcomes
remains to be established through subsequent expert validation and experimental research.

4. CONCLUSION
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This study identified the specific media needs for developing ROLL-PAJA to support SPO
sentence writing in Grade Il at SDN 3 Sedayulawas. Triangulated findings from observation,
interview, and documentation consistently revealed a gap between students’ adequate oral
vocabulary and their inability to produce correct written SPO structures — a gap compounded
by teacher-centered instruction, exclusive reliance on textbooks, and the absence of any
concrete or visual learning aid. The school’s coastal socioeconomic context further
underscored the need for contextually grounded media that bridges students’ everyday
language experience with formal written sentence construction. The identified strategic
needs encompass three interrelated dimensions: (1) kinetic interactivity so that students are
physically engaged in learning and not merely passive observers; (2) contextual elements
familiar to children’s world to enhance motivation and reduce learning anxiety; and (3) a
system supporting differentiated learning to accommodate differences in students’ cognitive
speed without creating ability stigma.

The resulting ROLL-PAJA design integrates four functionally interrelated components:
Rolling Ball as a kinetic turn-taking mechanism; the SPO Board as a visual-spatial structural
scaffold; Fictional Snacks as a playful, non-test-like exercise format; and a Color System
(Yellow, Green, Red) enabling differentiated task assignment without ability stigma. Together,
these components operationalize the Merdeka Curriculum’s vision of active, enjoyable, and
student-centered learning. As noted in the Methods section, the scope of this study was
bounded by design to a single Grade Il classroom at one coastal elementary school; the
findings therefore reflect the specific contextual conditions of SDN 3 Sedayulawas and may
not be directly generalizable to other educational settings. Further research in the form of
ROLL-PAJA media testing and effectiveness evaluation on students’ learning processes and
outcomes is strongly recommended as the next stage of this development.
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bibliometric approach, 313 publications indexed in the Scopus
database between 2005 and 2025 were analyzed and visualized
using VOSviewer and Biblioshiny. The findings indicate that
research on primary school teachers’ digital literacy has grown
significantly and has followed three developmental phases:
embryonic, growth, and acceleration, reaching its highest
productivity in 2025, with 53 publications. The United States
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Keyword co-occurrence analysis identified digital literacy as the
central theme linked to teacher education, pedagogical
competence, digital technologies, and professional development.
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These findings demonstrate that research on primary school
teachers’ digital literacy has evolved into a more interdisciplinary
field, yet disparities in global scientific influence persist.
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1. INTRODUCTION

The rapid development of information and communication technology has brought
significant changes to education, including at the primary school level. Teachers no longer
merely act as conveyors of information but also as learning facilitators capable of utilising
technology effectively. In this context, digital literacy has become a vital competence for
primary school teachers, enabling them to select, use, and evaluate digital learning resources
critically, creatively, and responsibly. Digital literacy is not only about the technical skills of
using digital devices but also encompasses critical thinking, media ethics, and an
understanding of the social impact of technology on the learning process. This is in line with
the findings of Tinmaz et al. (2022), who state that digital literacy is a multidimensional
concept encompassing technological, cognitive, and social skills for the effective and
responsible use of digital media.

In practice, the digital literacy skills of primary school teachers in the field still vary
considerably. Some teachers have been able to utilise digital technology to design interactive
lessons, access online learning resources, and use digital media creatively. However, a
significant number of teachers still face challenges in integrating technology into their
teaching. This may be due to limited digital skills, inadequate facilities, or a lack of ongoing
training support. This situation has prompted increased attention from researchers towards
the issue of primary school teachers’ digital literacy. This is reflected in the growing number
of scientific publications in recent years. To better understand the development of this
research, a bibliometric analysis is required. It can help map publication patterns, research
topic trends, author collaboration networks, and the evolving focus of research. Through this
approach, the research can provide a comprehensive overview of the dynamics and trends in
research on primary school teachers’ digital literacy in the digital age. Using bibliometric
analysis, the contents of reference lists and articles published in scientific journals and other
journals can be examined.

Research on publications using bibliometric analysis has been widely conducted across
various fields of science, including bibliometrics in medicine (Kokol P. et al.,, 2021),
bibliometrics in higher education (Lépez-Chila, R. et al., 2023), bibliometrics in tourism and
hospitality (Ulker et al., 2023), bibliometrics in green hydrogen (Raman, R. et al., 2022),
bibliometrics in nanomaterials for the remediation of environmental pollutants (Asghar, N. et
al., 2024), bibliometrics in social sciences (Prieto-Gutierrez, J. J. et al., 2023), bibliometrics in
global science and national comparisons (Marginson, S., 2022), bibliometrics in climate
change and sustainable development (Baidya & Saha, 2024), bibliometrics on artificial
intelligence and multimodal data fusion for smart healthcare (Chen, X. et al.,, 2024),
bibliometrics of Artificial Intelligence Marketing (AIM) (Anayat, S. et al., 2024).

Although research on digital literacy continues to advance and has been widely studied
across various educational contexts, most studies still focus on students, higher education, or
digital competencies in general. On the other hand, elementary school teachers have distinct
characteristics, pedagogical needs, and technology implementation challenges compared
with teachers at other levels of education. Therefore, a comprehensive mapping of research
on elementary school teachers' digital literacy is crucial for understanding publication trends,
intellectual structures, collaboration patterns, and the direction of research in this field.
Understanding the intellectual structure and thematic evolution of this field is important for
identifying research gaps, guiding future investigations, and supporting evidence-based
policies to strengthen teachers’ digital competencies in primary education.
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However, no research has yet been conducted on the analysis of publications regarding
primary school teachers’ digital literacy using bibliometric computation, particularly regarding
publications on primary school teachers’ digital literacy over the last 20 years, namely
between 2005 and 2025. This study contributes by comprehensively mapping the
development of digital literacy research on elementary school teachers during 2005-2025,
based on Scopus data. The analysis not only examines publication trends but also includes
source productivity, countries, collaboration networks, intellectual structures, and the
development of research themes using Biblioshiny and VOSviewer. Therefore, this study was
conducted to analyse Scopus-indexed articles using bibliometric computation with the
assistance of the VOSviewer and Biblioshiny software. This study was conducted in the hope
that it may serve as a reference for other researchers to identify research themes, particularly
those related to digital literacy.

2. METHODS

This study uses a quantitative bibliometric approach to analyze research on elementary
school teachers' digital literacy published in Scopus. The data set includes 313 digital literacy
articles from Scopus. Scopus was chosen for its wide range of reputable, peer-reviewed
scientific articles, ensuring quality and relevance to digital literacy research. Selecting the data
source was crucial to ensure the quality and accuracy of the analysis. Sweileh (2018) and Yas
et al. (2020) note that Scopus, developed by Elsevier since 2004, contains over 77.8 million
documents dating from 1969. It covers thousands of peer-reviewed journals, trade
publications, book series, and global scientific activities. This broad scope allows Scopus to
represent global research trends. Scopus also features bibliometric tools, such as multi-criteria
filters, allowing users to filter data by journal, document type, year, author, affiliation, and
citation count.

The research was conducted in several stages, namely:

1. Codification of research data using articles from the Scopus database;

2. Data processing using Microsoft Excel;

3. Computational mapping analysis of bibliometric publication data using the VOSviewer and
RStudio Biblioshiny applications (Aria & Cuccurullo, 2017, Aria & Cuccurullo, 2026);

4. Analysis of the results of the computational mapping analysis (al Husaeni & Nandiyanto,
2022).

A search of the Scopus database was conducted to filter publications using the search string
TITLE-ABS-KEY ("digital literacy" AND ("elementary teacher" OR "primary teacher"). The
articles used were published between 2005 and 2025. Data obtained from the Scopus
database were exported as CSV and analyzed using Biblioshiny and VOSviewer. The analysis
was conducted to identify publication trends, source productivity, country productivity,
network collaboration, keyword co-occurrence, and the intellectual structure of research on
elementary school teachers' digital literacy. All data were retrieved in February 2026. The
articles collected that met the criteria for this research analysis were then exported into three
file types: Research Information System (.ris), Comma Separated Values (*.csv), and
Bibliography and TeX (.bib). In addition, VOSviewer was used to visualise and analyse the data
with bibliometric maps, producing three types of publication mapping: network visualisation,
density visualisation, and overlay visualisation based on co-citation networks among existing
items.
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3. RESULTS AND DISCUSSION

This section presents the detailed results of the bibliometric analysis. The presentation
begins by describing the state of digital literacy among elementary school teachers, followed
by a keyword analysis to identify the primary research focus related to elementary school
teachers' digital literacy.

Table 3. Type of retrieved documents

Type of document  Frequency  Propotision(%)

Conference paper 53 17
Article 209 66.7
Review 6 2
Book Chapter 45 14.3
Total 313 100.0

Based on the data collection and processing results, the types of documents obtained in
this study fall into several categories. Articles were the most dominant document type,
comprising 209 publications. This was followed by conference papers (53), book chapters (45),
and reviews (6). Overall, the total number of documents analyzed in this study was 313
publications.

Bibliometric analysis in this study was used as a quantitative approach to examine a large
volume of scientific data in the form of research publications. This method aims to provide an
overview of the main areas of research and to assist in predicting the future direction of a
topic’s development (Zupic, 1., & Cater, T., 2015). Nevertheless, the value of bibliometric
analysis lies not only in the results of data analysis but also in its visualisation capabilities,
which facilitate the understanding of patterns and relationships between the generated data
(Van Eck, N. J., & Waltman, L., 2010).

In this study, the VOSviewer software was used as an analytical tool. VOSviewer is software
developed to map and visualise scientific data networks, such as relationships between
authors, keywords, and publications (Meng, L., Liu, Y., & Zhou, X., 2019). Through this tool,
researchers can identify connections between research elements, such as co-authorship, co-
occurrence, citations, and co-citation.

Another advantage of VOSviewer is its ability to process data from various scientific
databases, such as Scopus and Web of Science, as well as reference management files such as
RIS and EndNote (Van Eck, N. J., & Waltman, L., 2010). This enables analysis to be conducted
more comprehensively and accurately.

1.1 Current Status of Digital Literacy Among Primary School Teachers
1.1.1 Annual Publication Trends

An analysis of annual publication trends was conducted to identify changes in the number
of publications related to elementary school teachers’ digital literacy each year. The results
of this analysis show the growth and development of research in this field over time. The
annual publication trends are shown in Figure 1 below.
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Annual Scientific Production

Figure 1. Annual Scientific Production Chart

Based on Fig 1, the Annual Scientific Production graph shows that research on primary
school teachers’ digital literacy in the digital age has increased year on year. In the early
period, from around 2005 to 2010, the number of publications remained relatively low and
fluctuated. From 2011 to 2016, the number of studies began to increase more steadily,
though not yet significantly.

Since 2017, there has been a fairly sharp increase in the number of publications. This
indicates growing attention among researchers to the importance of digital literacy for
primary school teachers, in line with the rapid development of information and
communication technology in education (Ng, 2012). Furthermore, teachers are required not
only to possess technical skills but also pedagogical competence and critical thinking skills to
utilise digital technology effectively in teaching (Falloon, 2020).

The peak in publications was observed around 2025, reflecting the high level of interest
and urgency of research on this topic in the current digital era. This trend aligns with the
growing need for educators to adapt to digital transformation and integrate technology into
the learning process (Falloon, 2020). However, in the most recent year, a decline in the
number of publications is observed, which is likely due to data limitations or an incomplete
publication process for that year.

Table 2. Annual Scientific Production

Year Articles
2005 2

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
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Year Articles
2020 22
2021 27
2022 20
2023 30
2024 43
2025 53
2026 19
Total 313
Average 14,09

The data in Table 2 present the detailed annual number of publications in numerical form,
providing a clearer picture of the dynamics of publication development over time. Based on
this data, it is clear that the number of publications fluctuated in the initial period, then
increased consistently in subsequent years, although there were still some declines in certain
periods. If classified, this development trend can be divided into three phases. First, the
embryonic phase (2005-2012) was characterized by a relatively low and unstable number of
publications, with figures ranging from 0 to 6 articles per year. Second, the growth phase
(2013—-2017) showed a more consistent increase, although still at a moderate level, with the
number of publications ranging from 8 to 13 articles. Third, the acceleration phase (2018—
2025) was characterized by a significant, more rapid increase, as evidenced by a surge in
publications, peaking in 2025 at 53 articles. However, in 2026, there was a fairly sharp decline,
which could be influenced by data limitations or the publication process not being fully
completed in that year.

3.1.2 Distribution of Organizations

The distribution of organizations analysis aims to identify the most productive
organizations in producing publications related to elementary school teacher digital literacy.
This analysis provides an overview of the distribution of organizational productivity based on
the number of publications produced, allowing for the identification of institutions that play
a significant role in developing research in this field. The results of the distribution of
organizations analysis are presented in Figure 2. and Table 3. below.

Most Redevan Afiiiations

Figure 2. 10 institutions by number of publications.
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Table 3. 10 institutions by number of publications.

Affiliation Articles
Universitas Negeri Padang

(Yo}

Universitas Negeri Yogyakarta

University of Albama

Clemson University

North Carolina State University

University of Ottawa

Aalborg University

Old Dominion University

Al || |O |

State University of Malang
Total
Average 5,6

u
(o))

Based on the analysis of author affiliations, it was found that several institutions made the
most significant contributions to the publications in this study. The data in Figure 2 and Table
3 show that 10 institutions have the highest number of publications. Padang State University
ranks first as the institution with the highest number of publications, namely 9 articles,
followed by Yogyakarta State University with 8 articles. This indicates that these two
institutions play a dominant role in producing research in this field, particularly at the national
level. Furthermore, the contribution from international institutions is also quite significant.
The University of Alabama and the University of Missouri each produced 6 articles.
Furthermore, Clemson University, North Carolina State University, and the University of
Ottawa each contributed 5 articles. Meanwhile, Aalborg University and Old Dominion
University each contributed 4 articles.

Overall, this distribution indicates that research on the topic under study is not dominated
solely by domestic institutions but also includes contributions from various international
institutions. This dominance is influenced by growing attention to strengthening elementary
school teachers' digital literacy as a necessary competency to meet technological
developments and the demands of 21st-century learning. Teacher digital literacy is a crucial
factor in supporting the effectiveness of technology-based learning, thus encouraging more
institutions to conduct research in this area (Teane, 2024). Furthermore, the acceleration of
digital transformation in the education sector has increased the need to develop teachers'
digital competencies, which in turn has led to higher publication productivity and greater
research collaboration between institutions. With a total of 56 publications and an average
of 5.6 articles per affiliation, this distribution reflects that the development of digital learning
studies is proceeding fairly evenly, with contributions coming from various national and
international institutions.

3.1.3 Distribution of Published Journals and Conference Papers

The analysis of the distribution of published journals and conference papers aims to
identify the distribution of research publications on elementary school teachers’ digital
literacy by publication type. The results of this analysis show the proportion of articles
published in journals and conference proceedings, thereby providing an overview of the
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characteristics of publications in this field. The results of the analysis are shown in Figure 3
below.

Mos! Relevant Sources

. of Documets

Figure 3. 10 journals by number of publications

Based on the results of the Most Relevant Sources analysis (Figure 3), it is known that
publications that discuss research topics are spread across various scientific journals and
conference proceedings that focus on the fields of literacy, education, educational
technology, and digital learning. Analysis of publication sources is one of the important
indicators in bibliometric studies because it can show the most active and influential scientific
media in disseminating the development of a research field (Zupic & Cater, 2015). By
identifying the dominant source of publication, researchers can understand the direction of
scientific development, the academic community involved, and the tendency of research
focus to develop within a study theme (Donthu et al., 2021).

The results of the analysis show that Reading Teacher is the most productive source of
publications with a total of 17 articles. This number far exceeds other sources, thus showing
the central position of the journal in the development of research related to the topic studied.
As a journal that focuses on reading literacy and language learning practices, the dominance
of Reading Teacher indicates that research in this field is mostly directed at developing
students' literacy skills, reading learning strategies, and pedagogical innovations that support
the improvement of literacy competence. These findings are in line with the view that literacy
is the main foundation in the learning process and is an important focus in various
contemporary educational research.

Furthermore, the ACM International Conference Proceeding Series (6 articles) and Lecture
Notes in Networks and Systems (5 articles) occupy the next position. The presence of these
two sources shows that research is not only developing in the realm of education, but also
involves computer science disciplines, information systems, and digital technology. This
condition reflects the multidisciplinary character of research that connects pedagogical
aspects with technological innovation, as stated by Aria and Cuccurullo (2017).

Other publication sources, such as AIP Conference Proceedings, Literacy Research and
Instruction, Literacy Research, Practice and Evaluation, Reading Research Quarterly, and
TechTrends each contributed 4 articles, while Computersin the Schools had 3 articles. Overall,
the distribution of publication sources shows that primary school teachers' digital literacy
research develops through a combination of literacy, education, and technology perspectives.
These findings confirm that the development of teachers' digital competencies is increasingly
an important focus in supporting effective learning in the digital era.
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Table 4. Top 10 journals by number of publications

Sources Articles
Reading Teacher 17
Computers And Education 7
ACM International Conference Proceeding Series 6
Lecture Notes in Networks and Systems 5
AIP Conference Proceedings 4
Literacy Research and Instruction 4
Literacy Research, Practice And Evaluation 4
Reading Research Quarterly 4
Techtrends 4
Computers in The Schools 3
Total 58

Table 4 on publication sources shows that the distribution of articles on digital learning is
concentrated in several major journals and conference proceedings, with varying
contributions. The Reading Teacher ranks highest with 17 articles, indicating that issues of
digital learning are frequently examined within the context of literacy and primary education.
The next position is held by Computers and Education with 7 articles, indicating the important
role of educational technology-based journals in developing this field of study. Other sources,
such as the ACM International Conference Proceedings Series (6 articles) and Lecture Notes
in Networks and Systems (5 articles), show that contributions also come from conference-
based scientific forums focusing on technological and systems aspects.

In addition, several journals such as AIP Conference Proceedings, Literacy Research and
Instruction, Literacy Research, Practice and Evaluation, Reading Research Quarterly, and
TechTrends each contributed four articles, whilst Computers in the Schools produced three
articles. This pattern indicates that publication contributions do not originate from a single
type of source but are distributed across scientific journals and conference proceedings with
diverse focuses, ranging from literacy to educational technology. With a total of 58
publications and an average of 5.8 articles per source, this distribution reflects that digital
learning is an interdisciplinary topic that is published through various academic channels. This
cross-disciplinary distribution, spanning the boundaries of technology and pedagogy,
confirms that digital learning studies are interdisciplinary in nature, where the evolution of
knowledge is no longer confined to a single pure discipline (Bond et al., 2020).

3.1.4 Distribution of Documents and Citations by Country

Most Cited Countries

Figure 4. Countries by number of publications
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Based on the ‘Most Cited Countries’ chart, the distribution of research citations shows an
uneven pattern and tends to be concentrated in certain countries. This disparity indicates
differences in research capacity, scientific productivity, and the visibility of publications
between countries within the topics under study. Consequently, the number of citations may
reflect a country’s level of influence on the development of scientific literature in that field.

The United States ranks first with the highest number of citations, namely 1,140 citations.
According to this study, the United States leads in both the number of publications (1,547
articles) and citation impact (5,422 citations) within the topic of digital media literacy,
followed by Spain, Indonesia, and Australia (Sakinah, R. A. N., et al., 2024). This dominance
indicates that the publications produced have a high level of relevance and connection to
other research and are therefore frequently cited in various studies. The high citation figures
also reflect the strength of the research ecosystem, international collaboration, and access to
reputable journals within that country.

In second place, Canada received 258 citations. Although this figure remains well below
that of the United States, this achievement nonetheless demonstrates a significant
contribution to the advancement of knowledge in the field under study. This suggests that
publications from Canada are of a sufficiently high standard and are capable of attracting the
attention of the global academic community.

Next, the United Kingdom ranked third with 99 citations, followed by China (85 citations)
and Spain (84 citations). These three countries show relatively similar citation counts,
suggesting they make a balanced contribution. This situation reflects a more even distribution
of scientific influence among the middle-ranking countries on the list.

In the next group, Finland (77 citations) and Indonesia (75 citations) show fairly
competitive contributions. The presence of these two countries in the top ten indicates that
the publications they produce are beginning to gain recognition internationally, although
their influence remains below that of countries with higher citation counts.

Meanwhile, India (51 citations), Hong Kong (50 citations), and Israel (38 citations) have
relatively low citation counts. This suggests that the scientific contributions from these
countries remain limited within the context of the research topics analysed. Nevertheless,
their participation still reflects engagement within the global research network.

Overall, these findings confirm that the distribution of research citations is uneven and
dominated by certain countries, particularly the United States. Nevertheless, the involvement
of various countries in the list demonstrates that this study has an international scope.
According to this study, developed countries such as the United States and Germany
dominate scientific influence in research on the digital transformation of education, although
researchers from developing countries such as Indonesia and Thailand are among the most
productive in publishing (Nguyen et al., 2024). Therefore, improving the quality of
publications, strengthening research collaboration, and expanding access to reputable
journals are key factors in enhancing a country’s visibility and scientific impact.

Table 5. The 10 Countries with the Most Publication

Average Article

Tc Country Citations
1140 USA 16,10
258 Canada 21,50

99 United Kingdom 19,80

85 China 10,60
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Average Article

Tc Country Citations
84 Spain 16,80
77 Finland 77,00
75 Indonesia 2,90
51 India 12,80
50 Hong Kong 25,00
38 Israel 12,70

Table 5 shows the distribution of the citation impact of digital learning publications by
country, measured by total citations (TC) and average citations per article. The United States
ranks first, with a very high total of citations (1,140) and an average of 16.10 citations per
article, indicating dominance in both productivity and academic influence. Nevertheless,
several other countries exhibit higher average citations, such as Finland with an average of
77.00 and Hong Kong with 25.00, indicating that publications from these countries have a
strong impact despite their total citation counts not being as high as those of the United
States. Research (Wen, X., & Li, Y., 2024) analysed 479 articles from the Scopus database
(2020-2023) and examined citation distribution patterns, the most productive institutions,
and the characteristics of journals and countries contributing to digital literacy research,
including differences in total citation counts and average impact per article across countries.

Countries such as Canada (21.50), the United Kingdom (19.80) and Spain (16.80)
demonstrate a balance between the number of citations and the quality of the publications’
impact. Meanwhile, China (10.60), India (12.80), and Israel (12.70) are at an intermediate level
in average citations. Indonesia has a total of 75 citations with an average of 2.90, indicating
that the contribution of its publications is evident, yet their impact remains relatively lower
compared to other countries. Overall, this data reveals variations between the number of
citations and the average citation count, reflecting differences in the influence and visibility
of publications across countries in the field of digital learning.

3.1.5 Distribution of Countries

One indicator for assessing the development of a research field is the distribution of
publications by country. Therefore, a Country Scientific Production analysis was conducted to
identify the countries contributing to research in digital learning. The results of the
publication distribution visualisation are shown in Fig 5, whilst the ten countries with the

highest number of publications are presented in Table 6.
Country Scientific Production

»m

b

Figure 5. Country Scientific production
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Table 6. Top 10 Countries by Scientific Production

Country Freq
USA 200
Indonesia 102
Canada 31
Brazil 28
Spain 21
China 18
South Korea 15
UK 13
Portugal 11
Chile 10
Total 449
Average 44,9

Based on the results of Biblioshiny's analysis presented in Fig 5 and Table 6, it is clear that
scientific production on digital learning has grown globally and involves contributions from
various countries. However, the distribution of these publications still shows a fairly high
concentration in certain countries. The United States ranks first with 200 publications,
followed by Indonesia with 102 publications. Furthermore, Canada (31 publications), Brazil
(28 publications), Spain (21 publications), China (18 publications), South Korea (15
publications), the United Kingdom (13 publications), Portugal (11 publications), and Chile (10
publications) also contribute to the development of digital learning research. The distribution
of publications on the map indicates that the study of digital learning has attracted
researchers' attention across the world. This finding is supported by Vi¢i¢ Krabonja et al.
(2024), who stated that digital transformation in education encourages the formation of
increasingly broad and collaborative research networks between countries.

The high number of publications produced by the United States underscores the country’s
position as a leading hub for digital learning research. This dominance can be attributed to
strong research capacity, funding support, and high levels of technology adoption in
education. This finding aligns with Wang et al. (2024), who revealed that developed countries
tend to be the primary drivers of educational technology research due to their mature
research ecosystems and high levels of technology adoption. Additionally, Maral (2024)
emphasizes that a country’s scientific publication productivity is significantly influenced by
the strength of its higher education institutions, research funding support, and a sustainable
academic culture. These results also align with Ozyurt and Ayaz (2022), who demonstrated
that advancements in educational technology research tend to be concentrated in countries
with robust research infrastructure. On the other hand, Indonesia ranks second with a notably
high number of publications compared to other nations, indicating that research on digital
learning is also actively developing in developing countries and gaining increasing attention
within the academic community. The high number of publications produced by the United
States demonstrates its position as a hub for digital learning research and development.

This dominance can be attributed to its strong research capacity, funding support, and high
level of technology utilization in education. This finding aligns with Wang et al. (2024), who
stated that developed countries tend to be the primary drivers of educational technology
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research due to their mature research ecosystems and high levels of technology adoption.
Furthermore, Maral (2024) emphasized that a country's scientific publication productivity is
strongly influenced by the strength of its higher education institutions, research funding
support, and a sustainable academic culture. These findings also align with Ozyurt and Ayaz
(2022), who showed that educational technology research development tends to be
concentrated in countries with strong research infrastructure. On the other hand, Indonesia
ranks second with a relatively high number of publications compared to other countries,
indicating that studies on digital learning are also actively developing in developing countries
and gaining increasing attention within the academic community.

3.2 Keywords Analysis of Research Hotspots

The development of research on elementary school teachers' digital literacy in the digital
era demonstrates the interconnectedness of various research themes that continue to evolve
with advances in educational technology. To examine the relationships between topics and
identify the most frequently discussed research foci, this study employed keyword co-
occurrence analysis with VOSviewer software. This analysis maps the relationships between
keywords, thus providing an overview of the direction and trends of research in the field of
digital literacy.

A keyword analysis was conducted to identify the primary research topics in studies on
elementary school teachers’ digital literacy. Through co-occurrence analysis, it is possible to
determine the frequency of keyword appearances and the relationships among keywords
that frequently co-occur in scientific publications. The keyword co-occurrence network for
research on elementary school teachers’ digital literacy is presented in Figure 6.
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Figure 6. Co-occurrence network of publication keywords related to elementary school
teachers' digital literacy.

The keyword network visualization resulting from the VOSviewer analysis is shown in Fig
6. In the visualization map, the node size indicates the keyword's occurrence rate in various
scientific publications. The larger the node, the more frequently the keyword is used in
research. Meanwhile, connecting lines between nodes indicate relationships between
research topics, while different colors depict different groups or clusters of research themes.
Keyword co-occurrence analysis is used to identify key themes and emerging conceptual
relationships within a research field (Donthu et al., 2021).

Based on the analysis, the keyword "digital literacy" appears to be the main hub in the
research network, with the largest node size among the keywords. This indicates that digital
literacy is a primary focus in studies on elementary school education in the digital era. This
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keyword is also closely linked to several other themes, including "students," "teaching,"
"teacher education," "elementary education," and "education." This relationship indicates
that research on digital literacy is largely linked to the learning process, teacher competency,
and educational development in elementary schools. This finding aligns with research by Ng
et al. (2024), which asserts that digital literacy has become an essential competency for
teachers in designing, implementing, and evaluating learning in an increasingly digitalized
educational environment.

Furthermore, the network visualization demonstrates the interrelationships among digital
literacy and other themes, including artificial intelligence, digital technologies, critical literacy,
instructional strategies, professional development, and writing. The emergence of these
keywords indicates that research in this field is not solely focused on the utilization of digital
technology but is also beginning to shift toward developing innovative learning strategies,
enhancing teachers' professional competence, and strengthening students' literacy skills to
face the challenges of 21st-century learning. This finding aligns with research by Holmes et al.
(2022), which states that the development of artificial intelligence in education is driving the
emergence of new learning approaches that require continuous improvement in the digital
competence of teachers and students. The emergence of keywords such as artificial
intelligence, professional development, and digital technology indicates a trend toward more
complex research issues. These findings suggest that research on elementary school teachers'
digital literacy is no longer solely focused on basic technological mastery but is also beginning
to address teacher preparedness for new technological developments and the transformation
of digital education. The emergence of artificial intelligence and critical literacy also reflects
growing concerns about the ethical use of technology, the evaluation of information, and
teachers’ readiness to integrate emerging digital tools into classroom practice. These themes
are likely to become important research directions in the coming years.

The diversity of clusters seen in the visualization also indicates that research on elementary
school teachers' digital literacy is developing in various interrelated areas. This indicates that
digital literacy has become a crucial element in educational transformation in the digital era,
particularly in supporting learning innovation, utilizing educational technology, and improving
the quality of elementary school teachers' competencies. These findings are supported by
Falloon (2022), who emphasized that digital literacy is no longer viewed solely as a technical
skill but as a multidimensional competency that plays a crucial role in supporting effective
learning practices relevant to the needs of the 21st century.

3.3 Co-authorship Analysis on AR and VR Research
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Figure 7. Co-authorship network between countries in publications related to primary school
teachers' digital literacy.

Figure 7. shows the inter-country co-authorship network for publications on primary school
teachers' digital literacy. This visualization, generated using VOSviewer, demonstrates
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patterns of international collaboration, the level of country contribution, and the intensity of
research relationships among countries involved in the study of primary school teachers'
digital literacy. In the map, node sizes represent a country's contribution level based on the
number of publications, while connecting lines indicate collaborative relationships between
countries. The larger the node size and the stronger the interconnectedness among countries,
the greater the role of that country in the development of research on primary school
teachers' digital literacy. According to van Eck and Waltman (2020), network visualization in
VOSviewer enables clearer identification of collaborative relationships and the structure of
interrelationships among research actors.

Based on this visualization, the United States appears to be the most dominant country in
the collaborative network. This is evident from its larger node size compared to other
countries, indicating a high contribution to publications and its role as a research network hub.
Its position in the network indicates its role as a hub connecting several countries, including
Indonesia, Germany, and Spain. According to Tomczyk (2024), teachers' digital competence
has become a global issue, prompting the involvement of many countries in the development
of technology-based education. Thus, the United States' dominance in this network
demonstrates its strategic role in guiding international research on teacher digital literacy.

Indonesia has emerged as one of the countries with direct collaborative relationships with
the United States. Although Indonesia's node size is relatively small, its presence in the
network indicates that research on elementary school teachers' digital literacy in Indonesia is
beginning to be integrated into global academic discourse. This relationship is reflected in co-
authored publications, demonstrating the involvement of Indonesian researchers in
international research networks. This finding aligns with research by Khoerunnisa and
Fathurochman (2025), which shows that research on teachers' digital skills continues to
advance through cross-national collaboration. Therefore, Indonesia's position in this network
indicates an increasing contribution and visibility of national research on teachers' digital
literacy at the global level.

Furthermore, European countries such as Spain, Germany, Portugal, and Croatia have
formed interconnected collaborative networks. Spain and Germany appear to occupy
relatively strategic positions, serving as links between other European countries and the
United States. On the other hand, Brazil maintains collaborative relationships with Portugal
and Spain, reflecting a pattern of regional cooperation in research on teachers' digital literacy.
According to Kiryakova and Kozhuharova (2024), the growing attention to teachers' digital
competence across countries underscores the importance of developing educators' digital
capabilities to meet the demands of 21st-century learning. These findings suggest that
research on teacher digital literacy is driven not only by dominant countries but also by
increasingly active regional collaborative networks.

Overall, this co-authorship map shows that research on elementary school teachers' digital
literacy is still dominated by countries with strong research capacity and academic networks.
The United States serves as a major hub for global collaboration, while Indonesia, Spain,
Germany, Portugal, and Brazil help expand research networks through various forms of
academic collaboration. This dominance may be attributed to stronger research funding
systems, advanced digital infrastructure, and long-term investment in educational technology
research. As a result, developed countries continue to play a central role in shaping global
research agendas related to teachers’ digital literacy. These results also demonstrate that
cross-border collaboration is a crucial factor in accelerating knowledge exchange and the
development of digital education innovations. Consistent with the findings of Gokdas et al.
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(2024), the development of research on teachers' digital competencies is increasingly
supported by the growth of international collaborative networks post-pandemic. Therefore,
cross-border collaboration is crucial to strengthening the quality and sustainability of research
on elementary school teachers' digital literacy in the future.

3.4 Co Citation Analysis

A co-citation analysis was conducted to identify articles with high scientific impact in the
field of study. A high number of citations indicates that these articles are frequently cited by
other researchers and contribute to the development of theoretical foundations and the
direction of research. The five articles with the highest number of citations are listed in Table
7.

Table 7. Top 5 papers citations

Title Journal Authors Years Citation
Effects of text messaging using Language Teaching Harvey R.E; 2025 173
digital Pinyin input on literacy Research Brooks P.J.

skills of elementary school
Chinese immersion learners

Using a multicomponent Education and Rivera C.J,; 2017 142
multimedia shared story Treatment of Hudson M.E.;
intervention with an iPad to Children Weiss S.L.;
teach content picture Zambone A.

vocabulary to students with
developmental disabilities

The digital economy: Acase  ACM International Cramer M; 2013 89
study of designing for Conference Hayes G.R.
classrooms Proceeding Series
Preinanku: A Virtual Proceedings of Cahya J.A,; 2025 82
Reality Game as an ICITDA 2025 - 10th Hartono S.
Innovative Media for Javanese International
Language Learning Conference on
Information
Technology and

Digital Application

Digital storytellingin teacher Proceedings ofthe HenningsenB.; 2018 81
professional development European Conference Orngreen R.
on e-Learning, ECEL

Based on Table 7, the article "Effects of Text Messaging Using Digital Pinyin Input on
Literacy Skills of Elementary School Chinese Immersion Learners" by Harvey and Brooks
(2025) has the highest number of citations, with 173. This high number of citations indicates
that the study has made a significant contribution to explaining the relationship between
digital technology use and the development of elementary school students' literacy skills. This



Maharani et al., Research Trends in Elementary School Digital Literacy ... | 136

study is an important reference because it discusses how digital media can be used to improve
literacy skills in the context of language learning.

The second publication with a high number of citations is an article entitled "Using a
multicomponent multimedia shared story intervention with an iPad to teach content picture
vocabulary to students with developmental disabilities" by Rivera et al. (2017), which
discusses the use of iPad-based multimedia to help students with developmental disabilities
learn visual vocabulary. This article received 142 citations, indicating that interactive
multimedia technology is an important focus in the development of inclusive digital learning.
The high number of citations in this study also shows that the use of digital devices not only
supports general learning but also has great potential in special education.

Furthermore, the article titled "The digital economy: A case study of designing for
classrooms" by Cramer and Hayes (2013) received 89 citations. This study highlights the
importance of technology design in the classroom environment. The presence of this article
in the list of most cited publications shows that technology integration in learning requires
design planning that suits the needs of teachers and students. Furthermore, the article titled
"The digital economy: A case study of designing for classrooms" by Cramer and Hayes (2013)
received 89 citations. This study highlights the importance of technology design in the
classroom environment. The presence of this article in the list of the most-cited publications
shows that technology integration in learning requires design planning that meets the needs
of teachers and students.

Next up is a study on virtual reality in Javanese language learning, titled "Preinanku: A
Virtual Reality Game as an Innovative Media for Javanese Language Learning" by Cahya and
Hartono (2025), with 82 citations. These findings indicate that recent research is beginning to
shift toward the use of immersive technologies, such as virtual reality, as innovative learning
media. This indicates a shift in research trends from simply using basic digital media to more
interactive and contextual learning technologies.

Meanwhile, Henningsen and Orngreen's (2018) article, "Digital Storytelling in Teacher
Professional Development," received 81 citations. This study confirms that teacher
professional development through a digital storytelling approach is a crucial strategy for
improving educators' digital competence. The presence of this research in the co-citation
network demonstrates that teachers' digital literacy is not only related to technical skills but
also to pedagogical skills and creativity in delivering learning.

Overall, the co-citation analysis table shows that research on elementary school teachers'
digital literacy is advancing in various directions, ranging from developing students' literacy
skills, using interactive multimedia, and digital learning design to utilizing virtual reality and
teacher professional development. The high number of citations in these publications
indicates that these works have a significant influence and serve as a primary foundation for
the development of digital literacy research in elementary education.

3.4.1 Reference Co Citation Analysis

Reference co-citation analysis was used to map the intellectual relationships among
references that form the basis for research on digital literacy among elementary school
teachers. The resulting co-citation network provides an overview of groups of thematically
related references that are frequently cited together by researchers. The results of the
reference co-citation analysis are shown in Figure 8.
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Figure 8. Co-citation network of references to publications related to digital literacy of
elementary school teachers

Figure 8. is a Reference Co-citation Network Map generated with VOSviewer to visualize
the relationships among frequently cited references in digital learning research. The node size
indicates the strength of a reference's co-citation, while the connecting lines (edges) indicate
the intensity of the relationships between references. Based on this visualization, Vygotsky's
work Mind in Society appears to be the most dominant node, indicating that sociocultural
constructivism is one of the main theoretical foundations in digital learning research. In
addition, works such as Koehler (TPACK), Kress (Literacy in the New Media Age), Prensky
(Digital Natives), and A Pedagogy of Multiliteracies also have relatively large node sizes. These
findings indicate that digital learning studies evolve through the integration of multiple
perspectives, including educational technology, digital literacy, multimodality, and pedagogy,
as explained by Makda (2025), who notes that digital education research is multidisciplinary
and encompasses interrelated conceptual approaches. Thus, the references that occupy
central positions in the co-citation network can be considered the intellectual foundation that
shapes the direction of development in digital learning research.

Structurally, the co-citation network is divided into several clusters representing specific
groups of thought. The red cluster focuses on the integration of technology and pedagogy;
the yellow-orange cluster relates to digital literacy; the green cluster addresses digital natives
and new literacies; the blue cluster highlights the psychological aspects of learning; and the
purple and dark brown-green clusters relate to sociocultural theory and critical pedagogy.
These groupings demonstrate the complex and interconnected intellectual structure of digital
learning research. According to Santovefia-Casal and Ldopez (2024), cluster patterns in co-
citation analysis reflect the body of knowledge that underpins the development of a research
field. Thus, this visualization demonstrates that digital learning is evolving as a field of study
supported by diverse, complementary theories and approaches.

Analytically, the presence of Freire and Dewey in this network is quite significant because
it shows that the discourse of digital learning is not merely technical-instrumentalist but also
rooted in emancipatory traditions and experiences as a knowledge base. Furthermore,
several nodes function as bridges between clusters, such as Kress, who connects
multimodality with new literacies, and Koehler, who bridges the TPACK framework with
pedagogical practices. The existence of these connecting nodes confirms a dynamic
intellectual structure in which scientific thinking develops through cross-disciplinary
integration rather than being isolated within rigid theoretical boundaries (Van Eck &
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Waltman, 2014). This phenomenon indicates a strong interdisciplinarity in the field of digital
learning.

Critically, it is worth noting that this network is dominated by Western and Anglo-Saxon
literature. The lack of references from the Global South, including Southeast Asia, indicates a
geographic bias in the analyzed corpus. This aligns with global criticism that digital learning
discourse is often trapped in "Western epistemological hegemony," which tends to ignore the
realities of infrastructure, local culture, and digital inequality faced by developing countries
(Czerniewicz et al., 2020). This represents a relevant research gap to be addressed in a
bibliometric paper, given that the context of digital learning implementation is heavily
influenced by cultural factors, local policies, and unequal access to technology, which vary
across regions. Thus, this visualization not only maps the intellectual structure of the digital
learning field but also implicitly reveals the epistemological boundaries of the corpus of
literature that has dominated global discourse.

3.4.2 Journal co citation analysis

Journal co-citation analysis is essential for understanding the general overview of research
on elementary school teachers' digital literacy. This analysis can identify the most influential
journals, the intellectual relationships between publications, and the development of the
research themes that are the focus of the study. The analysis also helps map the theoretical
foundation and direction of research development, providing a more comprehensive picture
of the trends and dynamics of elementary school teachers' digital literacy studies. The results
of the journal co-citation analysis are presented in the following figures and tables.
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Figure 9. Journal citation network of elementary school teachers' digital literacy

Figure 9 shows that the Computers & Education journal has the largest node size and is
centrally positioned in the co-citation network. This indicates that the journal is a primary
reference for research on elementary school teachers' digital literacy. Furthermore, The
Reading Teacher, Computers in Human Behavior, Journal of Educational Computing Research,
and Education and Information Technologies also appear to have strong connections with
other journals. The presence of several clusters with different colors indicates the grouping
of interrelated research themes, such as educational technology, reading literacy, technology
use behavior, and digital learning. The following table lists the five most cited journals.

Table 8. Top 5 Journal citation network of elementary school teachers' digital literacy
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Journal Subject Citation
Computers and Social Sciences: Education; Computer Science: 212
Education General Computer Science
Reading Teacher Arts and Humanities: Language and Linguistics 176

| Social Sciences: Linguistics and Language |
Medicine: Pharmacology (medical) |
Pharmacology, Toxicology and Pharmaceutics:
Pharmacology
Reading Research Social Sciences: Education | Psychology: 116
Quarterly Developmental and Educational Psychology
Education and Social Sciences: Education | Computer Science: 88
Information Computer Science Applications
Technology
Computersin Neuroscience: Neuroscience 59

human behavior
(Computers in
Human Behavior
Reports)

(miscellaneous) | Neuroscience: Cognitive
Neuroscience | Psychology: Applied Psychology |
Computer Science: Computer Science Applications
| Computer Science: Artificial Intelligence |
Computer Science: Human-Computer Interaction

Table 8. lists the five journals with the highest co-citation scores. Computers and Education
ranked first with 212 citations. This high number of citations indicates that research on
elementary school teachers' digital literacy is closely related to the integration of computer
technology in education. The Reading Teacher, with 176 citations, follows, indicating that
digital literacy issues are inseparable from elementary school students' reading, language,
and basic literacy development. This confirms that digital technology is used not only as a
learning tool but also to strengthen teachers' literacy skills (Fallon, 2020). Next, Reading
Research Quarterly, with 116 citations, focuses on education and developmental and
educational psychology. The existence of this journal indicates that digital literacy research is
also closely related to aspects of students' cognitive and psychological development. Then
there is Education and Information Technology with 88 citations, which focuses on education
and computer science applications. As well as Computers in Human Behavior, with 59
citations, and a multidisciplinary scope spanning applied psychology, human-computer
interaction, artificial intelligence, and cognitive neuroscience.

These findings indicate that research on elementary school teachers' digital literacy largely
focuses on studies on educational technology, reading literacy, and the use of technology in
the learning process. This aligns with Reyna et al.'s (2018) findings, which suggest that digital
literacy is not solely related to mastery of information and communication technology, but
also to the ability to think, communicate, and collaborate. This means that research on
elementary school teachers' digital literacy focuses not only on how to use digital devices but
also on how teachers and students interact with technology in the learning environment to
create a comfortable learning space. Therefore, these journals can be considered primary
sources of reference that shape the development of research in this field.
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Discussion of the Result

The purpose of this study is to conduct a bibliometric analysis of publications related to
the digital literacy of elementary school teachers in the digital era. Although publications on
the topic of "digital literacy" in the context of elementary school educators have begun to
appear since 2005, it is clear that until 2012 (the embryonic phase), the growth in the number
of papers published on this new competency approach based on digital technology was not
significant, with the number ranging from 0 to 6 articles per year. From 2013 to 2017 (the
growth phase), there was a more consistent increase in the number of publications at a
moderate level; however, it was not until 2018 (the acceleration phase) that the topic of
"digital literacy of elementary school teachers" began to gain significant attention in the
scientific community worldwide, which then triggered exponential growth until it peaked in
2025 with a total of 53 articles published in a year.

The United States, Indonesia, and Canada are the top three countries with the most papers
published on elementary school teachers' digital literacy. "Reading Teacher" and "Computers
and Education" are the top two journals with the most papers published globally. As for
papers published in conference proceedings, the most important proceedings on this topic
(based on the number of papers published) are "ACM International Conference Proceedings
Series," "Lecture Notes in Networks and Systems," and "AIP Conference Proceedings." At the
national institutional level, Padang State University and Yogyakarta State University lead in
active research publication contributions.

An analysis of the number of citations (citations) shows an unequal distribution of scientific
influence, with the United States, Canada, and the United Kingdom among the top three most
cited countries worldwide. However, an analysis of impact using average citations reveals an
interesting phenomenon: Finland and Hong Kong have the highest average citation impact
per article. Meanwhile, Indonesia's position demonstrates a substantial contribution to
scientific output (ranked second globally with 102 publications), although its accumulated
citation impact remains relatively low, averaging 2.90 citations per article.

One of the most relevant components of a research paper is the set of keywords that
classify it. Therefore, by analyzing the collection of papers sampled in this study, it is known
that "digital literacy" is the main hub in the research network with the most dominant node
size, followed by other important keywords such as "students", "teaching", "teacher
education"”, and "elementary education".

Given that articles tend to have many keywords, analyzing the strength of the relationships
among them is relevant. The results revealed that the strongest keyword relationships were
between "digital literacy" and "students," "digital literacy" and "teaching," and "digital
literacy" and "teacher education." Furthermore, the network analysis captured a recent trend
of renewed research focus, as evidenced by the close association between digital literacy and
cutting-edge themes such as "artificial intelligence," "digital technologies," and "critical
literacy" in supporting 21st-century learning innovations.

Regarding citation impact and international collaboration networks, the United States has
solidified its role as a major global hub, directly connected to other productive countries,
including Indonesia, Germany, and Spain. Although the number of publications from
developing countries like Indonesia has increased sharply in recent years—primarily driven
by the need for post-pandemic learning transformation—the distribution of high citation
impact has historically remained firmly anchored by global collaboration networks led by the
United States and several Western European countries.

Based on further analysis of the study sample, journals and primary publication sources
that publish papers related to elementary school teachers' digital literacy can be classified
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into three main groups or clusters. The first cluster focuses on Literacy and Basic Education
and is dominated by journals such as Reading Teacher, Literacy Research and Instruction, and
Reading Research Quarterly. The second cluster focuses more on publications from the fields
of Educational Technology and Computer Science, such as Computers & Education, ACM
scientific proceedings, and Lecture Notes. Meanwhile, the third cluster consists of journals on
teacher professional development and instructional strategies for elementary schools,
including TechTrends and Computers in the Schools.

The findings of this study highlight the importance of designing digital competency
development strategies for policymakers, educational institutions, and teacher training
program providers that better align with the needs of 21st-century education. Furthermore,
the mapping results can serve as a reference for researchers in identifying research topics
with potential for further development.

4. CONCLUSIONS

This study provides a comprehensive overview of the development of digital literacy
research on elementary school teachers during 2005—-2025, using a bibliometric approach. By
describing publications, citations, collaborative networks, and the resulting intellectual
structures, this study not only illustrates the growth of literature in this field but also reveals
the dynamics of knowledge development that shape the direction of digital literacy research
on elementary school teachers in the context of digital education. The research findings
indicate that the period 2005-2025 represents a phase of learning for elementary school
teachers' digital literacy, characterized by increased publication productivity, broader
international scientific collaborations, and the development of increasingly diverse and
complex research themes.

The results indicate that elementary school teachers' digital literacy has evolved from
studies focused on technology use skills to a more multidimensional field of research. This
evolution highlights the growing importance of integrating technological, pedagogical, and
professional dimensions to understand and develop teachers’ digital literacy in the digital era.
This development is reflected in the increasingly strong links among digital literacy,
pedagogical aspects, teacher professional development, critical literacy, and the use of digital
technology to support the learning process. This shift in research focus demonstrates that
digital literacy is no longer understood solely as a technical skill but as a competency that
plays a crucial role in helping teachers design, manage, and develop learning relevant to the
needs of 21st-century education. The emergence of themes such as artificial intelligence,
critical literacy, and professional development further emphasizes that research
developments align with evolving educational needs and ongoing technological
transformations.

From an intellectual structure perspective, this study demonstrates that the study of
elementary school teachers' digital literacy is grounded in integrating multiple scientific
perspectives, particularly educational technology, pedagogy, literacy, and educational
psychology. The strong connections among the main concepts, the theories underlying the
research, and the dominant reference sources indicate that this field of study has a growing
theoretical foundation. This situation indicates that the development of teachers' digital
literacy cannot be understood solely through a technological approach but must be viewed
as the result of interactions among pedagogical competence, the learning context, student
development, and changes in an increasingly digitalized educational environment.
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Furthermore, the research findings demonstrate that research on the development of
elementary school teachers' digital literacy is supported by an expanding international
collaborative network. The United States remains the primary center of global scientific
production and influence, both in terms of publications, citations, and research
collaborations. However, Indonesia has emerged as a significant contributor to publication
productivity, indicating growing attention to developing teachers' digital competence in
elementary education. Although the contribution of developing countries continues to
increase, the resulting publication and citation structures still demonstrate inequities in the
distribution of scientific influence. This condition indicates that the construction of knowledge
on the digital literacy of elementary school teachers is still heavily influenced by the academic
perspectives of developed countries, so that the diversity of social, cultural, and educational
contexts in developing countries has not been fully accommodated in international literature.

Overall, this research confirms that elementary school teachers' digital literacy has become
an increasingly mature, multidisciplinary, and strategic area of study in contemporary
educational research. The consistent growth of publications, the expanding network of
scientific collaborations, and the expanding focus of research toward more complex issues
indicate that this field continues to undergo significant conceptual evolution. Thus, research
on elementary school teachers' digital literacy not only reflects the development of
technology use in education but also illustrates the transformation of teachers' roles, the
shifting of learning paradigms, and the evolution of competencies required in education
systems in the digital era. From a practical perspective, these findings suggest that teacher
professional development programs should place greater emphasis on advanced digital
competencies, including digital pedagogical competence, artificial intelligence literacy, and
critical digital literacy. Strengthening these competencies is essential for preparing teachers
to respond effectively to ongoing educational transformation.
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