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Abstract: This research is motivated by the limited use of interactive multimedia in 
science learning in elementary schools, resulting in suboptimal student engagement and 
the development of computational thinking skills. The textbook-dominated learning 
process results in students being less active and having difficulty understanding 
concepts in depth. Therefore, the use of interactive multimedia based on Google Sites is 
expected to increase student motivation, understanding, and active participation. The 
purpose of this research is to develop interactive multimedia based on Google Sites in 
fifth-grade science learning in elementary schools that is highly valid, practical, and 
effective in improving students' computational thinking skills. The method used was 
Research and Development (R&D) with the ADDIE model, which includes analysis, 
design, development, implementation, and evaluation. The research subjects consisted 
of fifth-grade teachers and students at SDN 11 Lubuk Buaya and SDN Percobaan in 
Padang City, West Sumatra. Data were collected through observation, interviews, 
questionnaires, and computational thinking tests. Data analysis techniques included 
validity, practicality, and effectiveness tests. The practicality test was conducted in class 
VB at SDN 11 Lubuk Buaya with 17 students and class VB at SDN Percobaan with 24 
students, and 2 class teachers in each class. The effectiveness test was conducted in class 
VA at SDN Percobaan with 23 students as the control class and class VB as the 
experimental class. The validation results showed a score of 90% from the material 
experts, 93% from the language experts, and 81% from the design experts, categorizing 
it as very valid. The practicality test obtained a score of 95% from the teachers and 92% 
from the students, categorizing it as very practical. The effectiveness test showed that the 
experimental class achieved an average score of 87.44 (effective), while the control class 
achieved 58.88 (moderately effective). Thus, the Google Site-based interactive 
multimedia was declared very valid, very practical, and effective as an alternative 
learning medium for science studies in elementary schools. 
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Introduction  
 
Education is a crucial pillar in national 

development, as stipulated in Law Number 20 of 2003 
concerning the National Education System. It 
emphasizes that education aims to develop students' 
potential to become individuals who are faithful, 
virtuous, capable, creative, independent, and 

democratic and responsible citizens. This goal aligns 
with the demands of the 21st century, where students 
are required to master not only basic knowledge but also 
critical thinking, creativity, communication, and 
collaborative skills, which are essential for facing 
changing times. This demonstrates that a nation's 
progress depends heavily on the quality of its education 
system. 

https://doi.org/10.29303/jppipa.v12i5.14525
https://doi.org/10.29303/jppipa.v12i5.14525
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Education fundamentally plays a crucial role, 
including within the school setting, where the learning 
process takes place. The learning process is an 
inseparable part of education itself, as the quality of 
student learning outcomes is significantly influenced by 
how it is designed and implemented. If we desire good 
learning outcomes, we must also ensure that the 
learning process runs smoothly and meets students' 

needs (Andriani et al., 2023). Therefore, education can be 
viewed as a key pillar in developing superior and 
competitive human resources. 

Accordingly, in the era of globalization and the 
Industrial Revolution 4.0, education is not only required 
to transfer knowledge but also to equip students with 
21st-century skills, such as critical thinking, creativity, 
communication, collaboration, and digital literacy 
(Januarti et al., 2024; Kalyani, 2024; Susilawati et al., 
2023). One important skill receiving attention in this 
context is computational thinking, namely the ability to 
solve problems systematically, logically, and efficiently 
(Kartini et al., 2019; Muliyadi et al., 2026; Zhu et al., 
2024). This skill helps students develop a systematic and 
logical mindset in solving problems, both in subjects like 
mathematics and science and in everyday life. 

The Ministry of Education, Culture, Research, and 
Technology responds to this need by implementing the 
Independent Curriculum. This curriculum emphasizes 
competency- and character-oriented learning through a 
flexible, differentiated, and contextual approach (Lubis 
et al., 2024). In the Independent Curriculum, students 
are encouraged to be active, reflective learners, capable 
of facing real-world challenges. Learning is no longer 
teacher-centered, but rather allows for exploration, 
collaboration, and problem-solving (Doyan et al., 2020; 
Marhamah et al., 2024). Therefore, the use of innovative 
and interactive learning media is crucial. 

One strategy to support meaningful learning is the 
use of interactive multimedia. According to Suarmita et 
al. (2025), interactive multimedia is a combination of 
visual, audio, and interactive elements designed to 
increase student engagement and understanding. 
Unlike conventional learning media such as images or 
videos, which are one-way, interactive multimedia 
presents content more dynamically and allows for direct 
interaction between students and the material. The 
combination of visual, audio, and text elements, along 
with interactive features such as quizzes, free 
navigation, and simulations, can enhance active 
participation and meaningful student understanding 
(Khasanah et al., 2019; Munandar et al., 2024; Raibowo 
et al., 2021). This media has been proven to facilitate 
various learning styles and strengthen the 
internalization of concepts, especially for elementary 
school-aged children. Various studies have shown that 
interactive multimedia can improve students' learning 

motivation, memory, and critical thinking skills 
(Rahmawati et al., 2021). 

Google Sites, an easily accessible and usable 
technology, is one platform that supports the 
development of interactive multimedia. Google Sites 
allows teachers to create interactive learning sites that 
integrate various components such as text, images, 
videos, simulations, and quizzes. Other advantages 

include its free nature, user-friendliness, and 
accessibility across multiple devices (Efendi et al., 2024). 
The use of Google Sites also aligns with digital literacy 
and the spirit of independent learning because it 
facilitates flexible and collaborative independent 
learning. Research by Gusriani et al. (2025) shows that 
Google Sites-based media can significantly increase 
student engagement and learning outcomes. 

At the elementary school level, one subject with 
significant potential for developing students' thinking 
skills is Natural and Social Sciences (IPAS). IPAS is an 
integrative subject in the Independent Curriculum, 
combining scientific and social approaches to 
understand natural phenomena and social life. IPAS 
learning encourages students to observe, ask questions, 
collect data, and draw conclusions (Mawadati et al., 
2023). Therefore, it is an appropriate vehicle for 
developing computational thinking skills. 

However, several studies indicate several 
problems, including low computational thinking skills. 
Studies indicate that elementary school students' 
computational thinking skills are still low, particularly 
in the context of solving IPAS problems that require 
systematic analysis (Ahmad et al., 2024). Conventional 
learning tends to under-develop these skills because it 
focuses on memorization. Research by Hardiningrum 
(2022) found that the use of learning media in 
elementary schools is still limited to textbooks and 
simple teaching aids, resulting in less student interest. 
However, interactive multimedia has been shown to 
increase student engagement and critical thinking skills 
(Aziz, 2023). 

Although Google Sites has been used for social 
studies and science learning, its integration with the 
computational thinking approach in science is still rarely 
explored (S. Wahyuningsih et al., 2025). This platform 
offers the flexibility of presenting text-based materials, 
visuals, and interactive simulations, suitable for 
practicing computational thinking (Thohir et al., 2024). 

Based on a preliminary study conducted at SD 
Negeri 21 Sungai Bangek with 28 students, SD Negeri 16 
Tanjung Aur with 28 students, and SD Negeri 11 Lubuk 
Buaya with 29 students from February 13-18, 2025, 
through observations and interviews with fifth-grade 
teachers at each school, the teachers stated that the 
comprehensive use of interactive multimedia has not 
been optimal, primarily due to limited skills and time for 
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media development. Furthermore, teachers stated that 
fifth-grade students generally still have difficulty 
understanding science material in depth and are not yet 
accustomed to applying systematic problem-solving 
strategies. Furthermore, a teacher at SDN 21 Sungai 
Bangek stated that despite using videos and images to 
assist with explanations, students were still less active 
because the material was not presented interactively. A 

teacher at SDN 16 Tanjung Aur conveyed the need for 
interactive multimedia learning media so that students 
could actively participate in learning to the fullest, but 
was hampered by limited ability to develop it. 
Meanwhile, a teacher at SDN 11 Lubuk Buaya stated that 
students often seemed less focused if the media used did 
not involve direct activities. Teachers generally 
welcomed the development of digital learning media 
that were practical, easily modified, and appropriate to 
the local context. 

The researchers then conducted a learning media 
needs analysis using questionnaires administered to 
teachers and students. Based on the results of the 
learning media needs analysis at the three elementary 
schools, it was found that students still tended to 
disagree (72%) with learning that only used textbooks 
without additional learning media. This indicates a need 
for a variety of more innovative media. Conversely, the 
majority of students strongly agreed and approved of 
the use of interactive learning media. This is evident 
from the average response to questions 2 through 7, 
where the percentages of Strongly Agree (SS) and Agree 
(S) dominated, reaching 99% for the statement about the 
enjoyment of learning with interactive media, and 100% 
for the statement about interactive media making 
learning interesting, aiding understanding of the 
material, and motivating active student participation. 
Furthermore, 97% of students also agreed that 
interactive learning media helped them develop their 
technology and digital literacy skills, and 98% stated that 
these media made learning more enjoyable. 

Thus, it can be concluded that the observation 
results indicate a real need for the development of 
interactive learning media. This media is seen as capable 
of increasing students' motivation, engagement, 
understanding, and systematic problem-solving skills in 
learning, while also providing a solution to the 
limitations of using textbooks as the sole learning 
resource. 

Thus, the development of interactive multimedia 
based on Google Sites in science learning is a promising 
alternative to help students understand concepts more 
meaningfully and contextually, while simultaneously 
fostering computational thinking skills (Waritsman et 
al., 2024). This media is expected to support teachers in 
delivering material innovatively and encourage 

students to learn actively, independently, and 
reflectively. 

Based on the description above, the researcher is 
interested in conducting a study entitled "Development 
of Interactive Multimedia Based on Google Sites in 
Science Learning to Improve Computational Thinking 
Skills in Fifth Grade Elementary School Students." This 
study is a modification of previous research, as previous 

research has not examined how the use of interactive 
multimedia based on Google Sites can improve 
computational thinking skills. 

Although various previous studies have examined 
the use of interactive multimedia and digital platforms 
in elementary school learning, most have focused on 
improving general cognitive learning outcomes, 
motivation, or student engagement. These studies 
generally have not explicitly linked the development of 
learning media to strengthening computational thinking 
skills, particularly in the context of science subjects in the 
Independent Curriculum. 

The novelty of this research lies in the systematic 
and planned integration of Google Sites-based 
interactive multimedia with the Computational 
Thinking (CT) framework in fifth-grade elementary 
school science lessons. Beyond simply using Google 
Sites as a medium for presenting material, this study 
intentionally designed content, activities, and learning 
interactions that accommodate the four main elements 
of computational thinking: decomposition, pattern 
recognition, abstraction, and algorithms, which are 
integrated directly into the science learning flow. 

Furthermore, this research presents novelty in 
terms of the contextualization of the material. The 
interactive multimedia developed is not generic, but 
rather based on the students' local cultural and 
environmental context, specifically the economic 
activities of the community in the Pantai Padang 
(Taplau) area. This integration of local context has not 
been widely found in research on Google Sites-based 
multimedia development, particularly those related to 
strengthening computational thinking. Thus, media 
serves not only as a means of knowledge transfer but 
also as a meaningful learning vehicle that is close to 
students' real-life experiences. 

Another novelty is the research's focus on phase C 
of the Independent Curriculum, where students are at a 
strategic stage of cognitive development, beginning to 
be trained in systematic and logical thinking. This study 
modifies and expands on previous research by 
positioning computational thinking as the primary 
objective of media development, rather than simply a 
byproduct of technology use. 

This research is important because it is based on 
several academic and practical considerations. First, the 
low Computational Thinking skills of elementary school 
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students, particularly in science learning, are a real 
problem identified through various research findings 
and reinforced by preliminary field studies. Science 
learning, which should train students to think 
systematically and analytically, is still dominated by 
conventional approaches oriented toward 
memorization, thus under-supporting the development 
of higher-order thinking skills. 

Second, the demands of the Independent 
Curriculum emphasize student-centered, contextual 
learning, and 21st-century competency-oriented 
learning. However, implementation in the field 
demonstrates a gap between curriculum demands and 
teacher readiness, particularly in developing interactive 
and meaningful digital learning media. Therefore, a 
learning media model is needed that is practical, easy to 
develop, and relevant to teacher needs and student 
characteristics. 

Third, Google Sites has great potential but has not 
been optimally utilized as an interactive learning 
medium integrated with strategies to strengthen 
Computational Thinking. This platform is relatively 
easy to use, free, and flexible, making it highly potential 
for adoption by elementary school teachers. However, 
without appropriate pedagogical design, Google Sites 
risks becoming merely a passive medium for presenting 
material. This research addresses this need by 
presenting a multimedia design that is not only 
informative but also trains students' thinking processes 
systematically. 

Fourth, from a pedagogical perspective, the 
development of interactive multimedia based on local 
contexts is believed to improve conceptual 
understanding, learning motivation, and active student 
engagement. When students learn through examples 
close to everyday life, the internalization of concepts 
becomes stronger and more meaningful, while also 
supporting the formation of character and social values. 

Therefore, this research is important because it not 
only provides solutions to the challenges of science 
learning in elementary schools but also contributes to 
the development of digital learning media models that 
align with the Independent Curriculum, support 21st-
century skills, and strengthen students' computational 
thinking abilities from an early age. 

 

Method  
 

This research is a research and development (R&D) 
approach. Research and Development (R&D) is a 
process that requires procedures to create a product with 
the aim of increasing its effectiveness (Sugiyono, 2020). 

Similarly, according to Rahman (2024), a development 
method is a structured and systematic approach to 
creating new knowledge, solving problems, or 

developing products, processes, or services. In this 
development research, the researcher used the ADDIE 
model. The ADDIE development model was first used 
by Branch (2009) to develop learning designs. ADDIE is 
an extension of Analysis, Design, Development, 
Implementation, and Evaluation (Sugiyono, 2020). 

 

 
Figure 1. ADDIE model 

 

The types of data used in this development research 
are quantitative and qualitative. Qualitative data were 
obtained from the product validity stage in the form of 
suggestions, input, responses, and comments from 
material validators, language validators, and media 
validators regarding the interactive multimedia being 
developed. Meanwhile, quantitative data was obtained 
from the results of validity questionnaire calculations 
administered by material validators, language 
validators, media validators, class teachers, and student 
response questionnaires. 

The subjects of the development research were as 
follows: 1) expert validators (material experts, language 
experts, and media experts); 2) fifth-grade students, 
namely the trial class at SD Negeri 11 Lubuk Buaya, 
consisting of 17 students; 3) the experimental class at 
SDN Peercobaan Kota Padang, consisting of class VB 
(trial) consisting of 24 students; and 4) the control class, 
class VA consisting of 23 students. The researcher used 
interactive multimedia based on Google Sites as the 
research object. 

Data collection was conducted using several 
instruments: (1) interview guidelines and observation 
sheets during the needs analysis phase; (2) validation 
sheets for media and content during the development 
phase; (3) student response questionnaires and teacher 
feedback forms during the implementation phase; and 
(4) learning outcome tests (pretest and posttest) to 
evaluate the effectiveness of interactive multimedia. The 
interactive multimedia was developed using Google 
Sites with embedded coding to enhance interactivity and 
enhance its appeal. This product can be used on mobile 
phones and PCs with an internet connection. 
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Result and Discussion 
 
Analysis Phase 

The analysis phase is the initial stage in developing 
the ADDIE model, which aims to identify learning needs 
and conditions in the field. This phase includes 
curriculum analysis, teacher and student needs analysis, 
and material analysis as the basis for developing 
interactive multimedia. This analysis is crucial to ensure 
that the developed product aligns with curriculum 
requirements, user characteristics, and the actual needs 
of the science and studies learning process in elementary 
schools. 

The curriculum analysis was conducted by 
reviewing the Learning Outcomes (CP) for fifth-grade 
science and studies phase C in the Independent 
Curriculum. Based on these learning outcomes, learning 
objectives and indicators to be achieved by students 
were formulated. These formulated learning objectives 
served as the basis for determining the material to be 
developed into interactive multimedia based on Google 
Sites, particularly the element of understanding science 
and studies, which encompasses various contextual 
concepts in students' daily lives. 

Next, teacher and student needs analysis was 
conducted through classroom observations, interviews 
with fifth-grade teachers, and questionnaires distributed 
to students at SD Negeri 21 Sungai Bangek, SD Negeri 
16 Tanjung Aur, and SD Negeri 11 Lubuk Buaya. The 
analysis results indicated that the use of interactive 
multimedia in science and studies learning is still 
suboptimal. Teachers generally still use conventional 
media such as textbooks, images, and simple videos, 
which are not capable of creating active and meaningful 
learning interactions. Limited time and competence in 
digital media development are major obstacles for 
teachers. 

The results of a student needs questionnaire 
showed that learning based solely on textbooks was 
considered less engaging and less conducive to in-depth 
understanding of the material. Conversely, students 
responded very positively to the use of interactive 
learning media, as they were considered more engaging, 

increased learning motivation, facilitated understanding 
of the material, and encouraged active engagement and 
the development of digital literacy. These findings 
indicate a real need for interactive, practical learning 
media that are tailored to the characteristics of 
elementary school students. 

Based on the results of the curriculum and needs 
analysis, the material selected for the development of 
interactive multimedia based on Google Sites was 
Economic Activities in Chapter 2 "Majulah Daerahku" 
(Advancing My Region) for fifth grade, semester 1. This 
material was chosen because it is directly related to the 

students' environment and allows students to 
understand economic concepts through contextual 
examples. Presenting the material in interactive 
multimedia is expected to help improve conceptual 
understanding, learning engagement, and the overall 
quality of science learning. 
 
Design Phase 

The design stage was conducted to ensure the 
developed learning media aligned with the material, 
student characteristics, and the applicable curriculum, 
so that it could be used effectively in the learning 
process. Furthermore, this stage aimed to produce an 
initial product outline in the form of media design, 
material presentation flow, and learning support 
components before entering the development stage. 

In the design stage, researchers carried out two 
main activities: instrument development and interactive 
multimedia design. Instrument development was 
carried out to support the research and development 
process and to obtain accurate data regarding the 
media's quality. The instruments prepared included a 
validity questionnaire to assess the feasibility of 
interactive multimedia, a practicality questionnaire to 
determine the level of ease of use of the media by 
teachers and students, and a computational thinking test 
used to measure the effectiveness of interactive 
multimedia in improving the activities and learning 
outcomes of fifth-grade elementary school students. 

Next, researchers designed the interactive 
multimedia to be developed. This activity began with a 
curriculum analysis through a review of Learning 
Outcomes (CP) and Learning Objectives (TP), which had 
actually been conducted during the definition stage. 
Based on the results of this analysis, researchers 
determined the title of the Google Sites-based learning 
media, "Majulah Daerahku." The design stage also 
includes the design of the media display, including the 
main menu, such as Instructions, Learning Objectives, 
Materials, Quizzes, Evaluations, and Author Profiles. 
This learning media was developed using Google Sites 
and can be accessed through the Usmaulidar interactive 
multimedia link. 
 
Development Phase 

After the planning stage, all designed materials 
were then developed into interactive multimedia media. 
This development stage aims to produce a final form of 
interactive multimedia that is suitable for use after 
undergoing a process of refinement based on 
suggestions and input from experts. At this stage, 
validity testing was conducted to assess the product's 
feasibility and trials to determine its practicality. The 
validation results by expert validators on the 
development of interactive multimedia based on Google 
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Sites for the Science subject in Elementary Schools can be 
summarized in the following validity summary table: 
 
Table 1. Validation Results Summary 
Assessment Aspect Validity Value % Category 

material 90% very valid 
language 93% very valid 
media/design 81% very valid 

Source: Primary data (2025) 

 
The results of the validity carried out by the 

material, language and design validators show that the 
interactive multimedia developed using Google Site for 
the topic "Majulah Daerahku" obtained an average score 
of 88%, categorized as "very valid", and thus can be 
continued to the next product trial stage. 

 
Implementation Phase 

After the Google Sites-based learning media was 
declared valid based on expert assessments, the next 
stage was the implementation phase. The 
implementation phase is a crucial step in testing the 
practicality of the Google Sites-based learning media 
developed for science lessons in fifth-grade elementary 
schools. The implementation of this product was carried 
out in two schools: grade 6 at SDN 11 Lubuk Buaya and 
grade 7 at SDN Pengalaman Kota Padang. 

The following table summarizes the results of the 
practicality tests conducted by each teacher in fifth-
grade classes at SDN 11 Lubuk Buaya and SD 
Pengalaman Kota Padang. 

 
Table 2. Summary of Teacher Practicality Test Results 
No Teacher Classroom Total Percentage (%) 

1 VB SD N 11 Lubuk Buaya 70 93.3333333 
2 VB SD N Percobaan  73 97.3333333 
Total 143 190.666667 
Average 71.5 95.3333333 
Category very practical 

Source: Primary Data (2025) 

 
Based on the table, it can be seen that the average 

practicality score obtained The teacher's practicality 
assessment of the use of Google Sites-based interactive 
multimedia in elementary school science subjects was 
95%, categorized as very practical. The results of the 
teacher's practicality assessment of the use of Google 

Sites-based interactive multimedia in elementary school 
science subjects demonstrated a very practical criterion. 
This indicates that the research product, Google Sites-
based interactive multimedia, is very easy to use, useful, 
and efficient in supporting the science learning process 
in fifth grade elementary school. 

A summary of the student practicality assessment 
results is presented in the following table. 
 
Table 3. Summary of Student Practicality Test Results 
No School Total Score 

1. Class VB SD N Percobaan Kota 
Padang 

1425 91% 

2. Class VB SD N 11 Lubuk Buaya 1056 95% 
average practicality 93% 
category very practical 

Source: Primary Data (2025 

 
Based on the table above, the average practicality 

level obtained by students was 93%, categorized as very 
practical. These results indicate that Google Sites-based 
interactive multimedia for fifth-grade elementary school 
science has a very high level of practicality. Therefore, 
the developed learning media is considered easy to use, 
engaging, and suitable for implementation in the 
learning process. 

 
Evaluation Phase 

After the practicality test was completed, the study 
continued with an effectiveness test to determine the 
effect of using Google Sites-based interactive 
multimedia on fifth-grade elementary school students' 
science learning outcomes. Data were obtained from 
pretest and posttest scores administered before and after 
the learning process. The effectiveness test was 
conducted face-to-face in three stages: a pretest to 
determine students' initial abilities, the implementation 
of the learning (the experimental class used Google 
Sites-based interactive multimedia and the control class 
did not), and a posttest to measure learning outcomes 
after the treatment. The pretest and posttest results were 
then analyzed to determine the effectiveness of the 
developed interactive multimedia, as presented in the 
effectiveness test results table. 

The following presents the results of the 
effectiveness test using Google Sites-based interactive 
multimedia in fifth-grade elementary school science.

 

Table 4. Summary of Effectiveness Test Results 
Class Pretest Average Posttest Average Average N-gain Score Category Average N-gain Score (%) Category 

Control 51.57 80.26 0.59 medium 58.88 quite effective 
Experiment 50.00 94.00 0.87 high 87.44 effective 

Source: Primary Data (2025) 
 

Based on the data in the table, the results of the N-
gain test calculation show that the experimental class 

using Google Sites-based interactive multimedia 
obtained an average N-gain of 0.88, which is categorized 
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as high. When viewed from the percentage, the average 
N-gain of the experimental class reached 87.80%, which 
is included in the effective category. Meanwhile, the 
control class implementing conventional learning 

obtained an average N-gain of 0.59, which is categorized 
as medium. The average percentage of N-gain in the 
control class was 58.88%, so it is in the fairly effective 
category.

 
Table 5. Normality Test 

 Kolmogorov-Smirnova Shapiro-Wilk 

statistic df sig. statistic df sig. 

prestest control .116 23 .200* .975 23 .805 
posttest control .181 23 .048 .933 23 .128 
new pretest experiment .149 23 .200* .946 23 .243 
new posttest experiment .220 23 .005 .924 23 .079 

*. this is a lower bound of the true significance. 
a. lilliefors significance correction 

Based on the SPSS output results in the Tests of 
Normality table, the significance values obtained for all 
variables (Pretest and Posttest for both the control and 
experimental classes) show numbers greater than 0.05. 

For example, the Sig. value for Shapiro-Wilk in the 
Control Pretest is 0.805 and the New Experiment 
Posttest is 0.079. Since all Sig. values are > 0.05, it can be 
concluded that the data is normally distributed.

 
Table 6. Homogeneity Test 

Test of Homogeneity of Variances 

 Levene Statistic df1 df2 Sig. 

Results Based on Mean 8.275 3 90 .000 

Based on Median 6.771 3 90 .000 

Based on Median and with adjusted df 6.771 3 63.067 .000 

Based on trimmed mean 7.888 3 90 .000 

Next, a homogeneity test was conducted to 
determine whether the data variances from the two 
classes were uniform. The test was conducted using 
Levene's Test. Based on the Test of Homogeneity of 
Variances table, a significance value (Sig.) of 0.000 was 

obtained in the Based on Mean row. Because the 
significance value is less than 0.05 (0.000 < 0.05), the data 
is declared inhomogeneous. This will affect the decision-
making row in the next t-test, where the researcher will 
refer to the Equal variances not assumed row.

 
Table 7. T-test 

Independent Samples Test 

 

levene's test for 
equality of variances t-test for equality of means 

f sig. t df 
sig. (2-
tailed) 

mean 
difference 

std. error 
difference 

95% confidence interval of 
the difference 

lower upper 

Results equal variances 
assumed 

4.886 .032 -7.590 44 .000 -28.696 3.781 -36.315 -21.076 

equal variances 
not assumed 

  
-7.590 35.016 .000 -28.696 3.781 -36.370 -21.021 

A t-test was conducted using SPSS software with a 
significance level of α = 0.05 to measure the effect of 
using Google Sites-based interactive multimedia on 
student learning outcomes. Based on the Independent 
Samples Test table, in the t-test for Equality of Means 
section (the Equal variances not assumed row), the Sig. 
(2-tailed) value was 0.000. Since the Sig. (2-tailed) value 
is <0.05, it can be concluded that there is a significant 
difference in average learning outcomes between the 
experimental class using Google Sites-based interactive 

multimedia and the control class. This difference in 
average values indicates that the media is effective in 
improving student learning outcomes. 

Through the series of statistical tests above, it can 
be concluded that the implementation of Google Sites-
based interactive multimedia in the social studies subject 
in fifth grade elementary school has proven effective and 
is suitable for use as a learning medium to significantly 
improve student learning outcomes. 
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Discussion 

This research aims to produce a product. The 
product developed in this study is interactive 
multimedia based on Google Sites for fifth-grade 
elementary school science learning in Chapter 2, 
"Majulah Daerahku" (Advance My Region). The 
development of interactive multimedia based on Google 
Sites for fifth-grade elementary school science learning 
was conducted using the ADDIE development model, 
which consists of five stages: Analysis, Design, 
Development, Implementation, and Evaluation. 

In the Analysis stage, the researcher analyzed 
needs, curriculum, and student characteristics. 
Observations and interviews indicate that the use of 
interactive multimedia in science learning is not optimal 
because learning is still dominated by textbooks and 
simple media. As a result, students tend to be less active 
and experience difficulty understanding the material in 
depth and applying systematic problem-solving. 

This research aligns with Arsyad's (2020) findings, 
which state that the use of insufficiently varied learning 
media can decrease learning interest and limit students' 
cognitive activity in understanding concepts in depth. 
Furthermore, Trianto (2019) stated that learning that 
does not provide opportunities for students to actively 
engage in the process of discovering and solving 
problems tends to make it difficult for them to apply 
knowledge systematically. This situation indicates that 
the dominance of conventional methods without the 
support of innovative learning media can negatively 
impact students' engagement and problem-solving 
abilities. 

In the second stage, the Design stage, researchers 
developed a plan for the learning media to be 
developed, including storyboards, flowcharts, and the 
development of learning content consisting of text, 
images, audio, and video. The media design was tailored 
to the characteristics of elementary school students and 
adhered to the principles of multimedia theory to 
support the learning process more effectively. 

Validation results indicate that the developed 
interactive multimedia based on Google Sites has a very 
high level of validity. Validation by subject matter 
experts yielded an average score of 90%, categorized as 
very valid, indicating that the science and science 
learning materials and activities were appropriate and 
capable of accommodating the development of students' 
computational thinking skills. For the media aspect, a 
score of 81% was obtained, categorized as very valid, 
indicating that the media's display, navigation, and 
interactive features supported systematic thinking and 
problem-solving processes. Meanwhile, validation for 

the language aspect yielded a score of 93%, indicating 
that the language used was communicative, clear, and 

easy to understand, helping students follow the flow of 
thought and structured problem-solving steps. 

Based on the validity results, the development of 
interactive multimedia based on Google Sites in science 
learning to improve fifth-grade elementary school 
students' computational thinking skills is categorized as 
very valid and can be used in the learning process. This 
is supported by previous research. Research by Afni 

(2024) indicates that the interactive multimedia 
development is highly feasible, based on validator 
assessments of 92% material validity, 92% language 
validity, and 91% media validity. Furthermore, research 
by Wahyuningsih et al. (2023) indicates that the 
developed Google Sites-based interactive multimedia is 
valid, with validator scores of 91% material validity, 90% 
language validity, and 92% media validity. 

During the validation process, several revisions 
were made to improve the quality of the learning 
multimedia in supporting computational thinking skills. 
These revisions included supplementing the material to 
better align with learning objectives, adding learning 
videos that show examples of step-by-step problem 
solving, and improving evaluation questions that 
require students to analyze problems, recognize 
patterns, and develop solutions sequentially. 
Furthermore, the writing was reorganized by adding 
spaces after numbering, aligning the text layout (left-
aligned), and enhancing the visuals through selecting 
images relevant to the context of the science and 
computational thinking material and activities. 
Improvements to background colors and fonts were also 
made to ensure students' comfort and focus during the 
learning process. 

Language revisions included improvements in 
capitalization, clarity of sentences, and simplification of 
instructions for computational thinking-based activities 
and questions, enabling students to understand the 
stages of thinking and problem-solving steps more 
systematically. This resulted in more communicative, 
structured, and appropriate learning media for 
elementary school students. 

This description aligns with Arsyad's (2020) 
opinion, which states that learning media with clear 
visual displays, communicative language, and 
audiovisual support can increase student attention, 
motivation, and understanding. Furthermore, Mayer 
(2021), using multimedia learning theory, emphasized 
that the systematic integration of text, images, and 
videos can help students develop a deeper 
understanding of concepts, including practicing logical 
thinking and problem-solving skills, which are at the 
core of computational thinking. 

The refinement of Google Sites-based interactive 
multimedia through the revision process also resulted in 
improved navigation clarity and systematic presentation 
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of the material. The organized menu structure, 
separation of material and video displays, and the 
provision of user guides make it easier for students to 
follow the computational thinking-based learning 
process, from understanding problems to finding 
solutions independently. This aligns with research by 
Wulandari et al. (2021), which states that digital learning 
media with clear navigation and a well-structured 

structure can increase learning effectiveness and 
support student learning independence. 

Furthermore, the addition of instructional videos 
and interactive activities was deemed effective in 
increasing student active engagement in science 
learning. Videos and problem-based questions serve as 
a means of reinforcing concepts and practicing 
computational thinking because they present problems 
contextually and encourage students to think critically, 
logically, and structured. This finding aligns with 
research by Rahmawati et al. (2022), which found that 
interactive audiovisual media can increase students' 
motivation, engagement, and higher-order thinking 
skills. 

Based on assessments by subject matter experts, 
media experts, and language experts, the developed 
Google Sites-based interactive multimedia was 
categorized as highly valid and suitable for use as a 
science learning medium in fifth-grade elementary 
schools. The revisions were proven to improve the 
quality of the media not only in terms of content, 
presentation, and language, but also in supporting the 
development of students' computational thinking skills. 
Therefore, this Google Sites-based interactive 
multimedia is relevant as a 21st-century learning 
medium that encourages active engagement, conceptual 
understanding, independent learning, and 
computational thinking skills in elementary school 
students. 

The practicality of developing Google Sites-based 
interactive multimedia was carried out during the 
Implementation stage. At this stage, teachers and 
students were provided with media usage guidelines 
before and during the science and science learning 
process to ensure optimal utilization. The practicality of 
Google Sites-based interactive multimedia was 
measured using a questionnaire completed by both 
teachers and students. The teacher practicality test 
questionnaire covered several aspects, including media 
appearance, ease of use, material suitability, and 
language suitability. 

Based on the results of the teacher practicality test, 
an average score of 95% was obtained, categorizing it as 
very practical. Meanwhile, the student practicality test 
questionnaire averaged 92%, also categorizing it as very 
practical. These results indicate that Google Sites-based 
interactive multimedia is easy to use, engaging, and 

supports the smoothness of the science and science 
learning process from both teacher and student 
perspectives. The aspects assessed in this practicality test 
indicate that Google Sites-based learning media is 
practical to implement and capable of supporting 
science and science learning oriented toward developing 
fifth-grade elementary school students' computational 
thinking skills. 

The findings of this study align with 
Wahyuningsih's (2025) study, which found that teachers 
rated 95.72% practicality and students rated 88.63% very 
practical. Furthermore, Sakinah et al. (2025) research 
revealed that the teachers' practicality test averaged 
94.69%, which falls into the very practical category. 
Meanwhile, the students' practicality questionnaire 
averaged 86.15%, also in the very practical category. 

Furthermore, Lestari et al. (2023) stated that Google 
Sites-based learning media has a high level of 
practicality because it is easily accessible, flexible to use, 
and able to increase student active engagement in 
science learning. Furthermore, research by Rahman et al. 
(2022) revealed that the use of interactive digital media 
in science/social studies learning can help students 
develop logical, systematic, and problem-solving skills, 
which are key components of computational thinking. 
Interactively designed digital media also facilitates 
teachers' learning management and helps students 
understand concepts in a more structured manner. 
Based on the results of the practicality test and support 
from previous research, it can be concluded that the 
developed Google Sites-based interactive multimedia 
has a very high level of practicality. This media is easy 
to use, effectively supports science and natural science 
learning, and is able to increase the active involvement 
and computational thinking skills of fifth-grade 
elementary school students. Thus, Google Sites-based 
interactive multimedia is suitable for use as a practical 
and relevant science and natural science learning 
medium to meet the demands of 21st-century learning. 
 

Conclusion  

 
Based on the results of the research and 

development conducted, interactive multimedia 
developed using Google Site is very valid, practical, and 
effective for use in science learning to improve the 
computational thinking skills of fifth grade elementary 
school students. The validation results of material 
experts obtained a score of 90%, language experts 
obtained a score of 93% and media experts obtained a 
score of 81% in the very valid category. The results of the 
practicality test showed that the learning media 
obtained an average score of 93% from students and 95% 
from teachers with a very practical category. The results 
of the N-Gain calculation showed a value of 0.87 or 
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87.44% with a high category. In addition, student 
learning outcomes experienced a significant increase, 
indicated by an average pretest score of 50.00 and a 
posttest of 94.00. The results of the analysis using the 
independent t-test showed a significance value (Sig. 2-
tailed) of 0.000 <0.05, which means there is a significant 
difference in the average learning outcomes between the 
experimental class and the control class. Thus, 

interactive multimedia based on Google Sites has 
proven to be effective in using in science learning and 
has contributed to improving the computational 
thinking skills of fifth grade elementary school students.  
 
Acknowledgments  

The author would like to thank the supervising lecturer for 
their guidance and direction. He also thanks the school, 
teachers, and students who participated in and supported this 
research.  
 
Author Contributions 
Conceptualization, U and YE; methodology, U; software, U; 
validation, U, YE, LZ, and M; formal analysis, U; investigation, 
U; resources, YE; data curation, U; writing—original draft, U; 
writing—review and editing, U, YE, LZ, and M; visualization, 
U; supervision, YE; project administration, U; funding 
acquisition, U. All authors have read and approved the 
published version of the manuscript. 
 
Funding 
This research received no external funding 
 
Conflicts of Interest 
The authors declare no conflict of interest. 

 

References  

 
Ahmad, Z., Lasmawan, I. W., & Margunayasa, I. G. 

(2024). Pengaruh Model Project Based Learning 
Dan Model Problem Solving Terhadap 
Kemampuan Berpikir Kreatif Dan Keterampilan 
Computational Thinking Siswa SD. Jurnal Ilmiah 
Pendidikan Citra Bakti, 11(2), 369–382. 
https://doi.org/10.38048/jipcb.v11i2.3446 

Andriani, N. M., Tegeh, I. M., & Suarjana, I. M. (2023). 
Pembelajaran Berbasis Phenomenon Based 
Learning untuk Mengatasi Fenomena Learning 
Loss Siswa Sekolah Dasar. Jurnal Imiah Pendidikan 
Dan Pembelajaran, 6(3), 488–502. 
https://doi.org/10.23887/jipp.v6i3.57502 

Arsyad, A. (2020). Media Pembelajaran. Raja Grafindo 
Persada. 

Aziz, N. (2023). Pengembangan E- Module Interaktif 
Berbasis Website Google Site Dengan Metode 
Team Based Project Pada Materi Perpindahan 
Kalor Di Kelas V SD Negeri 101768 Tembung. 
Jurnal Guru Kita PGSD, 7(3), 497. 
https://doi.org/10.24114/jgk.v7i3.45627 

Doyan, A., Jufri, A. W., Susilawati, Hardiyansyah, A., 
Auliya, K., Hakim, S., & Muliyadi, L. (2020). 
Development of Learning Media of Microscope 
Portable Auto Design to Increase Student’s 
Problem-Solving Ability in Light and Optical Tools 
Topic. Proceedings of the 4th Asian Education 
Symposium (AES 2019). 
https://doi.org/10.2991/assehr.k.200513.068 

Efendi, B. M. S., & Insani, N. (2024). Implementasi E-
Modul Berbantuan Google Sites dengan Model 
PBL dalam Pembelajaran IPS untuk Meningkatkan 
Minat dan Hasil Belajar Peserta Didik. Jurnal Riset 
Dan Inovasi Pembelajaran, 4(1), 402–416. 
https://doi.org/10.51574/jrip.v4i1.1406 

Gusriani, A., Yuliarti, L., Karmila, R., Munaroh, N. L., 
Ramadani, A. N., Yuliarta, G., & Kutia, R. F. (2025). 
Pemanfaatan Google Sites dalam Pembuatan 
Majalah Digital oleh Siswa MAN 3 Solok. Inovasi 
Sosial : Jurnal Pengabdian Masyarakat, 2(2), 99–108. 
https://doi.org/10.62951/inovasisosial.v2i2.1421 

Januarti, I. M., & Muliyadi, L. (2024). Development of 
Ethnoscience-Based Student Worksheet Using the 
Guided Inquiry Learning Model to Increase 
Students’ Learning Motivation and Scientific 
Literacy: A Review. International Journal of Science 
Education and Science, 1(1), 13–18. 
https://doi.org/10.56566/ijses.v1i1.109 

Kalyani, L. K. (2024). The Role of Technology in 
Education: Enhancing Learning Outcomes and 
21st Century Skills. International Journal of Scientific 

Research in Modern Science and Technology, 3(4), 05–
10. https://doi.org/10.59828/ijsrmst.v3i4.199 

Kartini, K., Doyan, A., Kosim, K., Susilawati, S., 
Khasanah, B. U., Hakim, S., & Muliyadi, L. (2019). 
Analysis of Validation Development Learning 
Model Attainment Concept to Improve Critical 
Thinking Skills and Student Learning Outcomes. 
Jurnal Penelitian Pendidikan IPA, 5(2), 185–188. 
https://doi.org/10.29303/jppipa.v5i2.262 

Khasanah, B. U., Doyan, A., Gunawan, G., Susilawati, S., 
Kartini, K., Hakim, S., & Muliyadi, L. (2019). 
Analysis Validation of Learning Media Quantum 
Phenomenon. Jurnal Penelitian Pendidikan IPA, 5(2), 
189–193. 
https://doi.org/10.29303/jppipa.v5i2.265 

Lubis, S., & Nadeak, N. I. (2024). Analisis Pemahaman 
Guru Sekolah Dasar Terhadap Kurikulum 
Merdeka. TA’DIBAN: Journal of Islamic Education, 
5(1), 7–15. https://doi.org/10.61456/tjie.v5i1.219 

Marhamah, M., & Zikriati, Z. (2024). Mengenal 
Kebutuhan Peserta Didik Diera Kurikulum 
Merdeka. Wathan: Jurnal Ilmu Sosial Dan 
Humaniora, 1(1), 89–106. 
https://doi.org/10.71153/wathan.v1i1.32 

Mawadati, I., Syafi’ah, R., & Ana, R. F. R. (2023). Analisis 



Jurnal Penelitian Pendidikan IPA (JPPIPA) Volume 12, Issue 5, 885-895  
 

895 

Aktivitas Belajar Siswa dalam Pembelajaran IPAS 
Kurikulum Merdeka Kelas 4 SDN 1 Tiudan 
Tulungagung. Jurnal Simki Postgraduate, 2(3), 257–
266. https://doi.org/10.29407/jspg.v2i3.452 

Muliyadi, L., Hamidi, H., Islami, A. V., Rizaldi, D. R., 
Hasanah, R., Yadaeni, A., Hariadi, M. H., Hanafi, 
M., & Wathoni, H. (2026). Analysis Validation of 
Physics Learning Devices Based on Problem Based 

Learning Assisted by PhET Simulation to Improve 
Students’ Creativity and Critical Thinking. 
Indonesian Journal of Science Education and Applied 
Research, 1(1), 27–31. Retrieved from 
https://journals.balaipublikasi.id/index.php/ijos
ear/article/view/743 

Munandar, H., Doyan, A., Susilawati, S., Hakim, S., 
Muliyadi, L., & Hamidi, H. (2024). Increasing 
Motivation to Study Physics Using PhET Media on 
Mechanical Energy Material. MANDALIKA : 
Journal of Social Science, 2(1), 1–5. 
https://doi.org/10.56566/mandalika.v2i1.70 

Rahmawati, L., & Firdaus, R. (2021). Efektivitas Media 
Interaktif Terhadap Hasil Belajar Siswa Sekolah 
Dasar: Kajian Literatur. Jurnal Teknologi Pendidikan, 
9(1), 72–83. Retrieved from 
https://idjet.fkip.unila.ac.id/v2/article/view/28 

Raibowo, S., Nopiyanto, Y. E., Sutisyana, A., & Prabowo, 
A. (2021). Workshop Pembuatan Bahan Ajar 
Kesiapsiagaan Bencana Alam Dalam Bentuk 
Multimedia Interaktif Bagi Guru Pendidikan 
Jasmani. GERVASI: Jurnal Pengabdian Kepada 
Masyarakat, 5(2), 217–229. 
https://doi.org/10.31571/gervasi.v5i2.2180 

Sakinah, F., Zainil, M., & Ramadhan, S. (2025). 
Development of Interactive Media Assisted by 
Google Sites Using Problem Based Learning Model 
in Grade V Elementary School. Journal of 
Educational Sciences, 9(6), 5073–5089. 
https://doi.org/10.31258/jes.9.6.p.5073-5089 

Suarmita, S., Suarman, S., & Gusnardi, G. (2025). 
Development of Multimedia-Based Interactive 
Module Teaching Materials to Increase Learning 
Independence Learners. Journal of Education and 
Learning Research, 2(2), 141–151. 
https://doi.org/10.62208/jelr.2.2.p.141-151 

Sugiyono. (2020). Metode Penelitian Kuantitatif, Kualitatif, 
dan Kombinasi (Mixed Methods). Bandung: Alfabeta. 

Susilawati, Doyan, A., Rokhmat, J., & Muliyadi, L. 
(2023). Analysis Validation of Modern Physics 
Learning Media Based on Smartphone Integrated 
Project Based Learning to Improve Students’ 
Creativity and Scientific Literacy. Jurnal Penelitian 
Pendidikan IPA, 9(10), 7888–7892. 

https://doi.org/10.29303/jppipa.v9i10.5404 
Thohir, M. A., Jatayu, P. D., Wilujeng, R. I., Nadia, R., 

Hidayah, R. N., Miranti, S. D., & Rahma, S. D. 

(2024). Pengembangan Bahan Ajar Multimedia 
Interaktif Sisperma Dengan Pendekatan 
Diferensiasi Untuk Meningkatkan Minat Belajar 
Ipas Siswa Kelas 5 Sd. Dharmas Education Journal 
(DE_Journal), 5(2), 1302–1315. 
https://doi.org/10.56667/dejournal.v5i2.1619 

Trianto. (2019). Mendesain model pembelajaran inovatif, 
progresif, dan kontekstual. Jakarta: Kencana. 

Wahyuningsih, S., & Lidyasari, A. T. (2025). Google Sites 
Interactive Multimedia to Improve Information 
Literacy of Elementary School Students. 
International Journal of Elementary Education, 9(2), 
360–369. https://doi.org/10.23887/ijee.v9i2.94047 

Wahyuningsih, Y., & Yulianty, V. (2023). Rancang 
Bangun Media Pembelajaran IPS Berbasis Google 
Sites Materi Proklamasi Kemerdekaan Indonesia. 
Jurnal Lensa Pendas, 8(1), 1–8. 
https://doi.org/10.33222/jlp.v8i1.2179 

Waritsman, A., Hariyanti, R. A. M., & Japar, J. (2024). 
Manajemen Pelatihan: Pengembangan Bahan Ajar 
Digital Menggunakan Google Sites Dan Youtube 
Pada Materi Pembuatan Kuis Interaktif Untuk 
Pembelajaran. Inovasi-Jurnal Diklat Keagamaan, 
18(1), 1–12. 
https://doi.org/10.52048/inovasi.v18i1.482 

Zhu, H., & Deng, P. (2024). This Paper Discusses the 
Current Situation and Training Strategies of 
Primary School Students’ Computational Thinking 
Ability. Advances in Education, Humanities and Social 
Science Research, 10(1), 74. 
https://doi.org/10.56028/aehssr.10.1.74.2024 

 


