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Introduction

Abstract: Based on the results of observations conducted by researchers at SD
Negeri Jatimulyo, Pati Regency, problems were found in the form of limited
learning media and student learning outcomes that were still in the low
category on the material of the earth's layers. Based on these problems, it aims
to improve the learning outcomes of fifth grade students at SD Negeri
Jatimulyo, Pati Regency. This study is based on constructivist theory and
Vygotsky's learning theory, emphasizing the importance of peer interaction
and cooperative learning in cognitive development. The Smart Box learning
media, designed as a real learning tool, combines material summaries, images,
experiments, and games to facilitate understanding and engagement among
students. The type of research used is R&D research and development using
the Brog and Gall model which was modified into 8 stages. The results of the
product research showed that the Smart Box learning media was very
effective, achieving a validation score of 86% and 87% from media and
material experts. The effectiveness of the media using the T test obtained a
significant value of 0.00. Student learning outcomes are evidenced by the
results of the pretest and posttest. The results of the N-Gain calculation
obtained a value of 0.61 with the criteria of "moderate". These findings indicate
that the Smart Box learning media is a valuable resource for teachers and can
significantly increase students' motivation and understanding in learning
about the layers of the earth.
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carrying out learning activities in order to achieve
certain educational goals. As explained by Rachman et

Education is considered as one of the main means
in creating a learning environment that can encourage
the development of students' skills, with the aim of
creating a quality next generation of the nation. To
achieve this, the Indonesian government has taken
various steps, one of which is by making changes and
improvements to the curriculum to overcome challenges
and adapt to changes that occur in the world of
education. According to Government Regulation No. 13
of 2015 Article 1 paragraph 16 concerning National
Education Standards, the curriculum is defined as a set
of plans and provisions that include objectives, content,
learning materials, and methods used as guidelines in
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al. (2024), the Independent Curriculum was initially only
applied to a number of pioneering schools, but has now
been expanded to be applied in all schools, adjusted to
their respective conditions. In Permendikbud No. 21 of
2016 which discusses the Content Standards for
Elementary and Secondary Education, it is explained
that competencies in science learning at the elementary
education level include several things, including:
demonstrating a scientific attitude that includes
curiosity, critical, logical, honest, and disciplined
through science; asking questions related to the
surrounding environment using the formulas what,
why, and how, conducting observations of natural
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science objects through the use of the five senses and
simple tools; recording and presenting data from
observations of the surrounding environment simply;
reporting the results of observations of the surrounding
environment both verbally and in writing in a simple
manner; explaining the concept of science based on the
results of observations.

One of the updates contained in the independent
curriculum is the change from learning science and
social sciences to IPAS (Natural and Social Sciences),
with the aim of developing inquiry skills and
understanding of oneself and the surrounding
environment, which is expected to develop deeper
knowledge and concepts in learning. This change is
based on certain reasons, as stated by Luh De et al.
(2024); namely: MI/SD students are expected to be able
to see everything as a whole, develop holistic thinking
related to the relationship between the natural and social
environments, and strengthening the profile of Pancasila
students. According to Stamenkovic (2023), science itself
is a group of sciences that specifically studies natural
phenomena with a factual approach. In addition,
Nur’ariyani et al. (2023), stated that science is a way of
thinking to gain knowledge by applying scientific skills
to discover and investigate natural phenomena. Science
learning consists of three components, according to
Bramastia et al. (2023), science as a product, process, and
attitude.

According to Kelana et al. (2022), science basically
consists of products, processes, attitudes, and
technology. There are many learning theories applied in
learning consisting of behaviorism theory, cognitive
theory, humanism, constructivism, and Vygotsky's
theory. In this study, the researcher applied
constructivism theory and also Vygotsky's learning
theory. Constructivism theory is a theory that argues
that learning occurs by prioritizing logical skills and
conceptual understanding (Jemberie, 2021). Meanwhile,
according to Erbil (2020), Vygotsky views that children
will develop much more if they interact with others.
According to Taner-Derman et al. (2020), Vygostky
argues that in addition to teachers, peers also play a very
important role in supporting children's cognitive
development, and cooperative group work can improve
children's development and accelerate the child's
development process. According to Kuo et al. (2024),
learning outcomes are certain abilities or skills obtained
by students by following the teaching and learning
process which includes affective, cognitive, and
psychomotor skills.

According to Cheng et al. (2021), classifies the level
of cognitive learning outcomes from the lowest to the
highest. The higher a person's level of cognitive ability,
the more complex their way of thinking will be. Yanti
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(2022) explained that learning media is designed with
the aim of transferring knowledge from educators to
students, so that the learning process becomes more
effective and efficient. In addition, Mitchell et al. (2018)
stated that learning media includes all aids that can be
used to convey messages that aim to achieve learning
objectives. In Dale's view quoted by Radianti et al. (2020)
the cone of experience or Dale's Cone of Experience
describes the level of media abstraction that affects the
level of student learning experience. Abdulrahaman et
al. (2020) argue that concrete media are objects or
imitations that exist in real form that function as learning
resources in conveying information. The selection of
learning media is an activity that involves the process of
sorting and arranging media that are relevant to the
message or information to be conveyed, as expressed by
Neuvonen et al. (2022), one of the media used in this
study is the Smart Box Media. According to tatka et al.
(2022), the media is in the form of blocks or cubes made
of cardboard and filled with materials, images, or other
elements. Van Leeuwen et al. (2019), reported that the
use of Smart Box Media increased student activity and
obtained good responses in the desired category. Smart
Box Media has a number of advantages that can attract
students' interest, especially in terms of guessing the
contents. This makes this media relevant to current
student development. With an attractive display of
images and colors, the main purpose of using this media
is to attract students' attention, encourage them to be
more active in the learning process, and help them
understand the material being taught, which in turn can
improve their cognitive learning outcomes.

In addition, Smart Box Media is also easy to
understand, especially because the material discussed is
related to the layers of the earth, making it easier for
teachers or researchers to deliver lessons. However,
there are several shortcomings that need to be
considered, including: the cost of making Smart Box
Media is quite large, and this media is difficult to carry
anywhere because of its large size. Problems in Science
Learning were also found at Jatimulyo State Elementary
School, Pati Regency. Based on data obtained from
interview and observation activities and documentation
data with resource persons, grade V teachers of
Jatimulyo State Elementary School, namely Mrs. Ifatul
Istianah, S. Pd. Various problems were found in
Learning. From the results of observations, it is known
that during teaching, the class teacher uses the PBL
(Problem Based Learning) learning model using
discussion methods, peer tutors and question and
answer methods. By using these models and methods,
most students have been able to follow the learning well,
but there are also 26 students who are passive in learning
because they use the PBL (Problem Based Learning)
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model and pay less attention to the material so that the
learning process cannot run conducively. The
availability of learning media is also an obstacle for
teachers in carrying out learning activities.

Based on the results of the interview, teachers have
used learning media in the form of learning videos from
Youtube. However, the use of learning videos from
YouTube is rarely used because of the less than optimal
use of IT and the lack of availability of LCDs, making it
difficult for teachers to use digital learning media such
as learning videos. Based on the learning outcomes of
grade V students of Jatimulyo State Elementary School,
Pati Regency in the Science subject, student learning
outcomes were obtained which had quite a large
difference between the highest and lowest scores. For the
KKTP (Learning Objective Achievement Criteria) set by
Jatimulyo Public Elementary School, Pati Regency for
the subject of Social Studies is 75. The number of fifth
grade students of Jatimulyo Public Elementary School,
Pati Regency is 31 students with the highest Daily Test
learning outcomes of 79 and the lowest of 25. Based on
previous data, it can be concluded that in the subject of
Social Studies, especially in Science, learning outcomes
are low.

This study is supported by several relevant
previous studies. One of them is a study by Rawlings et
al. (2024), which found that to produce valid, practical
Smart Box Media that has a potential effect on fourth
grade elementary school students. That Smart Box
Media has a good level of feasibility for elementary
school students. In addition, Medjia is very suitable for
use and implementation in learning, and is effective in
attracting students' interest to improve their learning
outcomes. Further research by Aiman et al. (2024)
showed that learning outcomes increased significantly,
as evidenced by the results of the t-test which showed a
Sig. value of 0.000, which means there is a significant
difference between the pretest and posttest results. This
is also supported by the N-Gain test which showed a
score of 0.44 in the moderate category, which indicates
an increase in the average learning outcomes before and
after using Smart Box Media. Another study by Maryana
et al. (2024) revealed that students' interest in learning
science subjects showed positive results and there was a
significant influence of the use of Smart Box Media on
students' interest in learning.

Method

This study uses a research and development
approach, which is expressed by Stewart (2019) as a
scientific method that includes the process of research,
design, manufacture, and testing the validity of the
resulting product. The main purpose of R&D is to bring
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about significant changes in the field of education, by
providing positive benefits through the development of
products that will be tested to determine the level of
effectiveness and validity. In this study, researchers
developed a product in the form of learning media called
the Smart Box, which was designed to improve student
learning outcomes in grade V of Jatimulyo Elementary
School, Pati Regency. The feasibility of this product will
be tested through evaluations by experts, both media
experts and material experts. To measure the
effectiveness of the product, researchers will conduct
trials using the pretest and posttest methods, including
data normality testing, average difference testing, and
analysis of changes in pretest and posttest results.

In the research and development of Smart Contact
learning media for the material of the earth's layers in
grade V of elementary school, researchers used the Borg
and Gall model only up to step 8 of the 10 steps in the
Borg and Gall development model, namely because the
researchers who developed it were only carried out to
test the level of media effectiveness so that researchers
experienced limitations that were adjusted to the time
and cost of making mass products. The following are 8
steps that researchers have taken: potential and
problems, data collection, product design, design
validation, design revision, product trial, usage trial,
Mass Product. The following are the procedures for
research and development of Smart Box learning media:

1
|

Figure 1. Research procedure

The following is an explanation of the research and
development procedures based on the research image
above, the first potential problem in the form of
observation, interviews and documentation data of
student learning outcomes, so that it can identify
problems in class V of Jatimulyo Elementary School, Pati
Regency. After that, the researcher collected some
information or data through a questionnaire of teacher
and student needs. The design of the Smart Box learning
media was developed in the form of a cube-shaped space
from cardboard so that it is practical in its use. The next
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step is the validation activity of material and media
experts carried out by filling out the validation
questionnaire to provide an assessment or validation
using the validation instrument for assessing the
feasibility of the Smart Box learning media. The
researcher revised the product design based on the
suggestions of material and media experts. A small-scale
trial of 6 students with 2 students in the upper ranks, 2
students in the middle ranks, and 2 students in the lower
ranks.

A large-scale trial was conducted on 22 students in
class V of Jatimulyo Elementary School, Pati Regency.
This research was conducted at Jatimulyo Elementary
School. JI Wedarijaksa - jetak Km 02, Jatimulyo, Kec.
Wedarijaksa, Kab. Pati, Central Java. This research was
conducted in May - June 2024, namely conducting
interviews, identifying problems, collecting data, then in
October - November 2024, namely compiling research
proposals, then in December 2024, namely compiling
product designs, compiling products, and validating
products by expert validators of material and media,
and in January - February 2025, namely compiling
reports. In the data collection technique stage, a test is a
collection of questions or exercises and other tools used
to measure skills, knowledge, intelligence, abilities or
talents possessed by individuals or groups. Researchers
use data collection techniques using tests and non-tests.
The first test technique the researcher uses is a formative
test, namely pretest and posttest. The pretest and
posttest in this study were given to students to measure
cognitive learning outcomes.

The pretest was given to students before using the
media developed. While the posttest was given to
students after the trial use of the media. While the first
researcher's non-test technique wusing observation
techniques was carried out in class V of Jatimulyo
Elementary School, Pati Regency, this interview
technique was carried out with class V teachers by
preparing interview instruments related to the learning
process, then the questionnaire technique, the researcher
used a needs analysis questionnaire shown to teachers
and students, an expert validation questionnaire filled
out by expert lecturers and media experts with the aim
of assessing the feasibility of the Smart Box learning
media product which includes learning aspects,
language aspects, material content aspects, presentation
feasibility aspects, interactivity aspects, display aspects,
media aspects, and module accuracy, in addition, the
media response questionnaire was filled out by teachers
and students with the aim of finding out the responses
of teachers and students after using the Smart Box
learning media. The last documentation technique used
was a list of student names, mid-term exam scores and
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daily tests of science learning content for class V of
Jatimulyo Elementary School, Pati Regency.

Result and Discussion

This development research produces a product in
the form of Smart Box learning media on the science
learning content, this learning media was developed by
focusing on grade V students of Jatimulyo State
Elementary School, Pati regarding the material of the
earth's layers. The media design is made attractive and
in accordance with student needs. The initial step that
must be taken by the researcher is to collect information
about the potential and problems that exist in Jatimulyo
State Elementary School, Pati Regency. Data collection is
carried out by means of observation, interviews, and
document data. Based on the results of the interview, the
teacher has implemented the PBL (Problem Based
Learning) learning model which is supported by
discussion methods, peer tutors, lectures, and questions
and answers.

By using this method, learning has run smoothly,
it's just that there are some students who pay less
attention to the material because the learning process
carried out is more centered on the teacher. The teacher
confirmed that the learning resources used were very
limited, namely using teacher books, student books, as
accompanying teaching materials (Kristi & Andriani,
2023). In addition, the problem that occurs in the
learning process, namely the availability of learning
media, is also an obstacle for teachers in carrying out
learning activities. Teachers have used learning media in
the form of learning videos from Youtube. However, the
use of learning videos from YouTube is rarely used
because of the less than optimal use of IT and the lack of
availability of LCDs, making it difficult for teachers to
use digital learning media such as learning videos (Sari
et al., 2022). By using concrete learning media, it can
increase students' learning motivation in participating in
learning. In addition, it can also facilitate understanding
of the science learning material being implemented
(Risniawati et al., 2020).

Based on the learning outcomes of grade V students
of Jatimulyo Elementary School, Pati Regency in the
Science subject, student learning outcomes were
obtained which had quite a large difference between the
highest and lowest scores. At the data collection stage,
researchers collected various information related to
product development, so that the resulting product was
able to overcome the problems that existed at Jatimulyo
Elementary School, Pati Regency and was in accordance
with the needs of teachers and students. Product design
was carried out based on the results of the media needs
questionnaire analysis for teachers and students. At this
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stage, researchers designed an attractive Smart Box
learning media product. Smart Box learning media in a
concrete form that can be done by students contains a
summary of the material equipped with learning

Table 1. Pitar Box Learning Media

January 2025, Volume 11, Issue 2, 388-397

images, experiments and games by displaying several
problems to be analyzed, working on questions and
experiments. The appearance of the Smart Box learning
media is as follows.

Before Revision

After Revision

-~

Before the revision, there was no QR Code containing the
video and PPT for learning 1 and examples of natural
phenomena and appearances in the earth's layers.

The initial writing is still for learning purposes and has no
embellishment.

e |
| Avo mERMAIN |

STRUKTUR LAPISAN BUMI

Add an envelope to fill in the QR Code containing the video
and PPT for learning 1 and another envelope containing
examples of natural phenomena and appearances in the earth's
layers and added decorations.

Changing the sentence of learning objectives to experimental
objectives and giving it a decorative form and adding color at
the bottom for the place of tools and materials to black so that it
can match the color of the asphalt elements that existed before
the revision.
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Before Revision

After Revision

Before the revision, there was no QR Code containing the
video and PPT for learning 2 and examples of natural
phenomena and appearances in the earth's layers.

The writing is still for learning purposes and has no
decoration yet.

Added an envelope containing a QR code for the video and ppt
for learning 2 and enlarged it into 2 game section boxes.

The sentence of learning objectives is changed to experimental
objectives, adding variations in shape so that it can be opened
and closed. In addition, a bottom box is added for the container
of tools and materials with a green color to match the color of
the grass element that was in the previous revision.

At the product validation stage, researchers
conducted a trial of the Smart Box Learning media to
material and media experts. Based on the assessment of
material and media experts as follows. The first material
validation feasibility assessment by material experts
obtained a score of 49 with an assessment percentage of
81% in the feasible category. However, material experts
suggested adjusting learning objectives, learning
scenarios, question grids and trial questions. In addition,
in addition to the inclusion of videos and ppts in the
form of QR codes on the Smart Box, the final results of
the material validation of the media developed by the
researcher obtained a score of 52 out of a maximum
value of 60 with a media assessment percentage of 86%
in the very feasible category. The assessment of the final
results of the media validation developed by the
researcher obtained a score of 70 out of a maximum
value of 80 with a media assessment percentage of 87%
in the very feasible category.

Media experts gave a positive response regarding
the media that had been developed by the researcher
(Purington-Drake et al., 2023; Kapoor et al., 2018). Media
experts provided notes to researchers to make
improvements to the media that was developed and
with the final results it was very feasible to be tested.
Several previous relevant studies also strengthened this
research, including research conducted by Snyder
(2019), and O’Cathain et al. (2015). They found that in
the initial stage of validation by media experts, the
product obtained a percentage of 67.3%. However, after

revision and going through the second stage, the
validation percentage increased to 98.07%. Meanwhile,
the validation results from material experts showed a
percentage of 100%. In addition, according to Laksana
(2024), the results of the assessment from the validator
of media experts and educational materials showed a
rating of 93%, which indicates that the content is valid
and appropriate. However, based on the suggestions
and comments received, revisions were made to the
parts that were considered inappropriate (Khatri et al.,
2017).

Learning practitioners gave a score of 91%,
indicating that this media has proven to be practical and
does not require further revision. Small-scale trials can
be seen from the results of the recapitulation of student
responses to the media developed, obtaining a score of
102 out of a maximum score of 102 with a percentage of
100% falling into the very feasible category. The results
of the recapitulation of teacher responses to the media
developed obtained a score of 17 out of a total score of
17 with a percentage of 100% falling into the very
feasible category. Furthermore, the results of the
recapitulation of students' responses to the developed
media obtained a score of 371 out of a total score of 374
with a percentage of 99% falling into the very feasible
category. So it can be said that the developed media can
be used to support the success of learning and can
increase students' learning motivation. The researcher
also conducted a concept understanding test using
pretest and posttest questions on grade V students. The
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following are the results of the large-scale Normality
Test.

Table 2. Results of Large-Scale Normality Test

January 2025, Volume 11, Issue 2, 388-397

Tests of Normality

Kolmogrov-Smirnova

Shapiro-Wilk

Statistic df Sig Statistic df Sig.
Pretest 206 28 .004 928 28 .056
Posttest 159 28 067 929 28 .058

a. Liliefors Significance Correction

Table 2 shows the results of the normality test for
the pretest value, which shows that 0.056 > 0.050, so the
data can be said to be normally distributed. Likewise, the
results of the normality test for the posttest value show
that 0.058 > 0.050, which also shows that the data is
normally distributed. Thus, it can be concluded that both
the pretest and posttest values are normally distributed,
so further analysis uses parametric statistical techniques
(Fatikasari et al., 2023; Putra-Suharnadi et al., 2024). This
study is also supported by relevant previous studies,

Table 3. Results of Large-Scale Pretest and Posttest t-Test

such as those conducted by (Hamasha et al., 2022),
which revealed that the results of the normality test on a
small scale showed a value of 0.415, while on a large
scale it showed a value of 0.155, which shows that the
data is also normally distributed. To calculate the
average pretest and posttest and to test the differences in
the average pretest and posttest results related to the use
of the Smart Box learning media, the t-test was used. The
following are the results of the t-test on a large scale.

Paired Samples Test

Paired Differences

95 % Confidence Interval of the Difference

Mean Std. Std. Error Lower Upper t df Sig.(2-tailed)
Deviation Mean
Pair1  Pretest-Posttest -26.67857 12.86124  2.43055 -31.66564 -21.69150 -10.976 27 .000

Based on table 3, it shows that the results of the t-
test of the pretest and posttest values show that 0.00
<0.050, so there is a significant difference. Based on these
data, it can be concluded that the pretest and posttest
values in the large-scale test were accepted before and
after using the Smart Box learning media. This study is
also strengthened by several relevant previous
researchers, including those conducted by Jisr et al.
(2018), revealed that the results of the t-test showed that
the value was 0.000 <0.05, so the conclusion is that there
is an increase in understanding of numbers in children
aged 4-5 years in group A of ABA Kemirikebo
Kindergarten, after treatment using the math box
learning media. Furthermore, the N-Gain Test was
carried out to calculate the increase in pretest and
posttest values before and after using the Smart Box
learning media. The following are the results of the N-
Gain test on a large scale.

Table 4. Large-Scale N-Gain Test Results
Descriptive Statisdtics

N Min Max Mean Std. Deviation
NGain 28 43 76 .6181 .08777
28

Based on table 4, the results of the large-scale N-
Gain pretest and posttest obtained an average difference
of 0.6181 with moderate criteria. This means that there is
an increase in the pretest and posttest results with
moderate criteria. The moderate criteria indicate that
students have gained a better understanding than before
learning and students have understood the material on
the layers of the earth in general, but have less
understanding in answering questions on the Smart Box
media (Abbas et al., 2019; Deng et al., 2025; Strat et al.,
2024). This study is also strengthened by several relevant
previous researchers, including those conducted by
Suwandi et al. (2021) and Rosdiana et al. (2021), who
revealed that the results of the pre- and posttest of
students using the N-Gain Test obtained a score of 0.56
and the category showed a "Moderate" increase.

Conclusion

The results of the research and discussion related to
the development of the Smart Box learning media to
improve the learning outcomes of fifth grade students of
Jatimulyo State Elementary School were developed
through 8 stages, namely the potential and problem
stages, data collection, product design, design
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validation, design revision, product trial, product
revision, usage trial. The media developed was adjusted
based on the questionnaire of the needs of teachers and
fifth grade students of Jatimulyo State Elementary
School. The Smart Box learning media is equipped with
learning images, games and several problems to be
analyzed, questions, and experiments. The learning
media developed by the researcher is packaged in the
form of concrete media so that it attracts students'
attention, makes them more active during the learning
process, and helps them understand the material and
improve their cognitive learning outcomes. The
feasibility of the Smart Box learning media on the
material of the earth's layers meets the criteria of very
feasible based on the results of the assessment of
material experts, media experts, teacher response
questionnaires and student response questionnaires.
The effectiveness of the Smart Box learning media on the
material of the earth's layers is said to be effective based
on the results of the pretest and posttest that have been
carried out, which has increased with the results of the
N-Gain calculation meeting the moderate criteria.
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