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Abstract. This meta-analysis is motivated by the fact that teachers still have
not optimized the use of Information and Technology (IT)-based learning media,
especially in elementary schools. The purpose of this meta-analysis is to identify
1) the effect size of IT-based learningmedia based on grade level at the elementary
school level, 2) the effect of IT-based learning media based on the type of media
used in elementary schools, and 3) effect size of IT-based learning media based
on the material used as learning content in elementary schools. In this study, we
used a meta-analysis of 15 articles as samples from national journals, and the
instrument was a coding category. The results showed that 1) the effect size of IT-
based learning media based on the best grade level in class IV was 1.07 (very high
category), 2) the effect size of IT-based learningmedia based on theEdmodomedia
type was 2.21 (high influence category), and 3) the effect size IT-based learning
media based on the science material was 1.29 (very high influence category).
Accordingly, we formulated some recommendations. First, further study should
investigate the implementation of IT-based learning media in elementary schools
in grade IV. Second, the recommended media is Edmodo, because it is the most
effective IT-based learningmedia in elementary schools. Third, it is recommended
to use It-based learning media in science material of elementary schools l.

Keywords: Effect size · Edmodo · IPA

1 Introduction

The rapid development of science and technology has affected the world of education,
especially in learning activities. In learning activities, there are components related to the
learning process. The learning component consists of educators, students, learning objec-
tives, learning methods, learning models, teaching materials, learning tools or learning
media, and evaluation tools. One critical component of the learning process is teaching
tools or learning media. Learning media has a vital function in helping educators convey
material to students and facilitate students’ understanding of the material presented by
educators so that they can achieve learning objectives. This is in accordance with the
statement conveyed by [1] that learning media are everything that can be used to channel
messages (learning materials) so that they can stimulate students’ attention, interests,
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thoughts, and feelings in learning activities to achieve learning goals. The learningmedia
was previously dominated by paper-based learning media. However, the development of
learning technology has changed this trend into Information and Technology (IT)-based
learning media. Examples of paper-based media are posters, charts, sticky boards, and
many more. As for IT-based learning media, examples are PowerPoint media, video,
android-based media, augmented reality, adobe flash, and many more. But in reality,
educators, especially educators in elementary schools, still lack knowledge about using
IT-based learning media that are suitable for use in learning. Therefore, an analysis of
previous related studies is essential to identify and understand IT-based learning media
suitable for learning in elementary schools.

This meta-analysis was conducted on research articles that discussed IT-based learn-
ingmedia in elementary schools, published in the last five years, and published in national
journals with ISSN. However, none of our gathered research articles were published in
2017.We obtained the IT-based learningmedia articles by searching through SINTA and
Google Scholar. Then the classification was completed based on the type of media used,
the level of education, namely the grade level in elementary school, and the material
used in the study.

Therefore, the formulation of the problem from this meta-analysis research was
1) how is the effect size of IT-based learning media in elementary schools based on
education level or grade level in elementary schools?; 2) how is the effect size of IT-
based learning media in elementary schools based on the type of media?; (3) how is the
effect size of learning media IT-based in primary schools based on the materials used in
primary schools?

2 Methods

This study used a meta-analysis method by reviewing several research articles published
in national journals. Meta-analysis is quantitative because it uses numerical calculations
and statistics for practical purposes, such as for compiling and extracting information
from a large amount of data, which is not facilitated by other methods [1]. This meta-
analysis research used 15 research articles published in national journals discussing
IT-based learning media in elementary schools in the last five years (2017–2022).

Coding in meta-analysis is the most critical requirement to facilitate data collection
and analysis. Accordingly, the instrument in this meta-analysis was a coding sheet.
Further, the variables used in coding helped us attain the information needed to calculate
the influence of IT-based learningmedia in elementary schools, consisting of the authors’
names, years, research titles, the participants’ grades, along with the material or subject,
and types of IT-based learning media being used.

The steps for tabulating data consisted of 1) identifying the type of research and
research variables, then entered in the appropriate variable column, 2) identifying the
mean and standard deviation of the experimental group data before treatment, control
group, or after treatment for each subject or sub research that has been tested, 3) calculat-
ing the frequency distribution and effect size by using the Glass formula [1] specifically
for data with testing. The calculation was completed based on the mean and standard
deviation by finding the magnitude of the Effect size (�) by dividing the difference in
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the mean of the experimental group (XE) with the mean of the control group (XK), with
the standard deviation of the control group (SK).

Effect size(�) = (XE) − (XK)

SD control

(�) = Effect size

(XE) = the mean of the experimental group

(XK) = the mean of the control group

SD = Standar Deviasi

In addition, we used the following effect size criteria to interpret the calculation
results.

effect size 0.15 negligible effect
0.15 < effect size 0.40 small effect
0.40 < effect size 0.75 medium effect
0.75 < effect size 1.10 high effect
1.10 < effect size 1.45 very high effect
1.45 < effect size high influence

3 Results and Discussion

The analysis results of 15 research articles concerning the effects of IT-based learning
media in elementary schools on student learning outcomes are presented in Table 1.

From the 15 articles, we also summarized the use of IT-based learning media in
elementary schools based on grade level, as presented in Table 2.

The distribution of research on IT-based learning media in elementary schools is
based on Table 2. The highest IT-based learning media usage was found in grades three
to six, followed by a positive influence of learning media on learning outcomes. Then,
research on IT-based learning media in elementary schools was mostly carried out in
class V (46 %), then class IV (40.00%), and the least use of IT-based learning media
was in grades III and VI. Meanwhile, the studies suggested the most significant effects
of IT-based learning media was in class IV (very high category of 1.07), followed by
the use of IT-based learning media in grade V elementary schools, which shows an
increased effect of 0.85. Meanwhile, the implementation of IT-based learning media in
third-grade and sixth-grade of elementary schools showed a small effect of 0.31 and
0.21, respectively. Due to the fact that class III is still considered to be low-class and
the students are still considered to be young children, it is still not ideal for them to
use IT-based learning resources. According to the statement conveyed [17], low-grade
students are categorized as early childhood groups. Early childhood has not capable of
using IT-based learning media independently. Besides, their learning activities still tend
to follow the instructions and directions of educators. These students also require more
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Table 1. Distribution of Article Sample

Study Year IT Media Type Class Theory SD Effect Size

[2] 2018 Powerpoint III Mathematics 15.7 0.31

[3] 2018 Adobe Flash IV IPS 9.96 1.21

[4] 2018 Audio Visual (Video) IV PKn 10.83 0.43

[5] 2019 Videos V IPA 7.87 0.67

[6] 2019 Edmodo VI IPA 4.00 2.21

[7] 2019 Camtasia (Video) V IPA 6.3 1.19

[8] 2019 Audio Visual (Video) IV Thematic 14.16 0.55

[9] 2020 Interactive using Adobe Flash V IPA 10.41 0.34

[10] 2020 Android V Mathematics 9.71 0.26

[11] 2021 Augmented Reality IV Thematic 8.17 0.95

[12] 2021 Videos V IPA 8.79 0.88

[13] 2022 Canva (Video) IV IPA 10.33 0.65

[14] 2022 Office 365 V IPA 9.98 1.72

[15] 2022 Kinemaster (Video) IV IPA 2.78 2.66

[16] 2022 Flash V Mathematics 15.39 0.91

Table 2. Elementary School Grade Level Distribution

Class Frequency Relative Frequency (%) Effect Size

III 1 6.67 0.31

IV 6 40.00 1.07

V 7 46.00 0.85

VI 1 6.67 0.21

attention from educators. Meanwhile, [18] states that students at low levels need more
attention because their communicating skills are still deficient.

The distribution of IT-based learning media based on the type of media used in
elementary schools is shown in Table 3.

The distribution of media types and Effect size is shown in Table 3. The analysis of
the effect size shows a positive influence for all IT-based learning media in elementary
schools, as presented in Table 3. The most frequently used type of IT-based learning
media in elementary schools is video media (46.00%), with an effect size of 1.00 (high
effect category). Its significant effect size is because it offers easier use and the ability
to set the duration of time in the beginning. Besides, it does not involve students in their
operation. This finding is linear with results of research [20], stating that 1) learning
activities using video media can provide a fun and not boring atmosphere for students so
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Table 3. Distribution of Learning Media Type and The Effect Size

Media Type Frequency Relative Frequency ( %) Effect Size

Adobe Flash 3 20.00 0.82

Videos 7 46.00 1.00

Edmodo 1 6.67 2.21

Android 1 6.67 0.26

Augmented Reality 1 6.67 0.95

Office 365 1 6.67 1.72

PowerPoint 1 6.67 0.31

Table 4. Material Distribution

Theory Frequency Relative Frequency (%) Effect Size

IPS 1 6.67 1.21

Civic Education 1 6.67 0.43

Science 8 53.33 1.29

Mathematics 3 20 0.25

Thematic 2 13.33 0.63

that students’ attention is focused on videos containing the learning material, 2) events
that are not physically viable to present in a classroom can be shown via video media,
so students can find out more about these events, and 3) video media meet all students’
distinct learning characteristics, starting from audio, visual or audio-visual learners.
At the same time, the largest effect size is observed in Edmodo IT-based learning in
elementary schools, with a score of 2.21 (high category). A study from (in Basori, 2013)
described the advantages of Edmodo, which include 1) constructing learning that is
not dependent on time and place, 2) facilitating an easier way for teachers to provide
assessments to students, 3) providing opportunities for parents or guardians of students
to monitor the learning activities and achievements, 4) realizing a more dynamic class
because it enables the interaction of educators and students as well as students with
students in terms of lessons and assignments, 5) facilitating multidisciplinary group
work, and 6) encouraging a collaborative virtual environment that helps process-based
learning.

The material distribution in the implementation of IT-based learning media based in
elementary schools is presented in Table 4.

The type of learning material used in the implementation of IT-based learning media
research in elementary schools is quite varied. Most of the IT-based learning media is
implemented in the science material (53.33). This is supported by the largest effect size
in science subjects, which was 1.29, categorized as a very high effect. This finding is
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induced by the need to illustrate the science materials using IT-based learning media
because it is challenging to visualize the materials directly. Accordingly, [21] states that
biology or science materials are frequently difficult to be visualized directly, hindering
students’ comprehension.

4 Conclusion

The results showed that 1) the greatest effect size of IT-based learning media in elemen-
tary schools was in sixth grade, with a 1.07 score categorized as very high; 2) the most
significant effect size of IT-based learning media based on the type of media used in
the best elementary schools is Edmodo, with 2.21 score classified as a strong influence;
and 3) the largest effect size of elementary school IT-based learning media based on
the material is on science material, with 1.29 score in the very high influence category.
Based on these results, further research is suggested to focus on the implementation of
IT-based learning media in elementary schools in grade IV. Besides we also recommend
the use of Edmodo as a learning media because it is the most effective IT-based learning
media in elementary schools. Lastly, IT-based learning media is highly suggested to be
used in science courses.
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