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Abstract—Critical thinking skills are an important competency in the 21st century, but the limitations of learning media pose a
challenge in their development.This research aims to develop and analyze the effectiveness of a project-based learning microsite media in
enhancing the critical thinking skills of elementary school students.The research method is Research and Development (R&D) and the
ADDIE model.The research subjects involved teachers and fifth-grade students at one of the elementary schools in Malang City.The
research instruments in the form of questionnaires and tests were analyzed qualitatively and quantitatively.The results of the expert
validation show an average score of 91.2% (very feasible), while the student and teacher response questionnaires reached 95.8% (very
practical). The N-Gain value of 0.64 (64 %) indicates the effectiveness of the media, while the Wilcoxon Signed Ranks Test result of 0.000
shows a significant improvement in students' critical thinking skills.Thus, the project-based learning microsite media is suitable and
effective for use in education.
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I. INTRODUCTION

In today's era, technological development is progressing very rapidly, including in the field of education.In IPAS learning,
teachers must be able to equip their students to be ready to face life in the digital era, one of which is by linking the knowledge
possessed by students with lesson materials and technology through learning media as stated by (Hayu & Suciptaningsih,
2024).According to Karo-Karo & Rohani (2018), learning media are teaching aids to enhance the interaction process between
teachers, students, and the learning environment.Learning media are tools used by teachers to present material effectively, so that
students can understand and receive learning better, as stated by (Junaidi, 2019). The relationship between the use of learning
media and technology has become a significant challenge for teachers today as a form of 21st-century learning integration, as stated
by (Akhwani & Rahayu, 2021), that the learning conducted by teachers must be able to integrate content understanding, teaching
skills, and the ability to utilize technology in the learning process, known as TPACK (Technological Pedagogical Content
Knowledge).
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According to Lusidawaty et al. (2020), IPAS is a subject at the elementary school level that helps students understand their
surrounding environment and its contents.In IPAS learning, there are two main components: understanding of IPAS and science
process skills.Both main components in IPAS learning can be fulfilled if supported by students' abilities and skills in learning, one
of which is critical thinking.Critical thinking is a skill that encourages students to actively think using logic rationally to solve a
problem, which is then reconstructed into new knowledge possessed by the learners (Susanto et al., 2021) (Kusumawati et al.,
2022).Five indicators of critical thinking include the delivery of simple explanations, the development of basic skills, drawing
conclusions, making further explanations, and the application of strategies and tactics.(lhamdi et al., 2020).MeanwhileAt the
elementary school level, critical thinking includes several indicators.First, the ability to identify problems, the ability to gather
information, the ability to analyze information, the ability to draw conclusions, and the ability to evaluate solutions.

One of the learning models that directly encourages students to think critically and solve a problem is the Project Based
Learning (PjBL) model.The Project Based Learning (PjBL) model is effective in training students to work independently or in
groups to create and produce a work by understanding and finding solutions to problems in the students' environment, developing
critical thinking skills, problem-solving abilities, and the capacity to evaluate situations from various perspectives.(Natty et al.,
2019)(Fitriyah & Ramadani, 2021).According to Anggraini & Wulandari (2021), the Project Based Learning model includes six
syntax elements, namely: (1) project determination through problem presentation as a stimulus; (2) project planning in the form of
group work and discussion; (3) preparation of an implementation schedule; (4) project execution with teacher monitoring; (5)
preparation of project outcome reports; and (6) evaluation through presentation, reflection, and formulation of findings.The Project-
Based Learning (PjBL) model has various advantages, such as increasing learning motivation, skills, collaboration abilities,
communication, time management, and creating a more enjoyable learning atmosphere. However, this model also has several
weaknesses, such as difficulties in managing the class, challenges for students in conducting experiments and gathering
information, as well as the possibility of having less active students in group work (Fahrezi et al., 2020).(Setiawan et al., 2021).

Based on the facts on the ground, the use of technology-based learning media has room for more optimal
development.The results of observations and interviews conducted by the researcher in the fifth grade at one of the elementary
schools in Malang City indicate that the IPAS Phase C learning has the potential to use more varied and innovative learning
media.Students only use textbooks and worksheets as the main sources of learning.In the interview results, the class teacher stated
that IPAS learning could be more effective if given the opportunity for direct practice.Additionally, the class teacher added that the
students' critical thinking skills are still low.In relation to the existing problem, the researcher developed a learning media that also
integrates TPACK in learning, namely a microsite learning media.

According to Nurfalah & Rahayu (2023), a microsite is a complementary website with an independent address or link that
can be accessed from the main site.A microsite can be described as an individual, independent website because it stands alone and
has its own domain, and it serves as a center for all information or promotion specifically for certain purposes as explained
(Kumala et al., 2023).In learning activities, a microsite can assist teachers in using media for teaching.The use of microsite media
has been widely implemented in education, as research conducted by (Hayu & Suciptaningsih, 2024) also shows effective results in
improving learning outcomes.Then further reinforced through research on elementary school IPAS learning conducted by (Safitri et
al., 2024), which shows that microsites are effective in increasing student interest, enthusiasm, and participation in the learning
process.

The development of this media is based on the problem in learning, namely the lack of technology-based media integrated
through microsite media, while students' low thinking skills are innovated using project-based learning microsite media designed
based on students' skills to solve a problem through a project.

II. RESEARCHMETHOD

This research was conducted at one of the elementary schools in Malang City.This research uses a Research and
Development (R&D) approach with the aim of producing and testing the effectiveness of the developed product (Sugiyono,
2017).This research follows procedures based on the ADDIE development model with five main stages, namely analysis, design,
development, implementation, and evaluation.
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Picture 1. ADDIE Development Steps (Sugiyono, 2017)
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Based on the above steps, the analysis stage is conducted to understand the background, needs, and the extent to which a
project-based learning microsite is necessary, tailored to the indicators of critical thinking at the elementary school level, including
the ability to identify problems or questions, gather relevant information, analyze information to find relationships or patterns, draw
conclusions based on evidence, and evaluate solutions or opinions with logical reasoning.At the design stage, the researcher
develops the product according to the learning needs of the students by adapting the stages of the project-based learning model.The
stages include project planning, schedule preparation, project implementation, report preparation, and project evaluation.In the
implementation stage, the researchers conducted limited trials and field tests directly with students under the guidance of the
classroom teacher.The final stage is evaluation, which aims to analyze the effectiveness of the developed product in supporting the
learning process.

This research involves fifth-grade students as subjects.A limited trial was conducted in Malang involving 5 students, while
a field trial involved 20 students with the guidance of one class teacher.The testing of the project-based learning microsite media
aims to assess the validity, practicality, and effectiveness of the media.Media validation is conducted by subject matter experts,
media experts, and language experts.The researcher used a questionnaire instrument to assess the practicality level of the media,
while the effectiveness of the media was evaluated through a test instrument that included a pretest and posttest. This research uses
qualitative and quantitative data analysis techniques.The validity of the media is analyzed based on the results of expert validation
tests, while the practicality of the media is measured through the responses of teachers and students during the learning process.The
practicality assessment is calculated using a Likert scale with a score range of 1 to 4.After obtaining the score data, the researcher
determines the feasibility criteria for the learning media, which can be seen in Table 1.

Table 1. Media Eligibility Criteria

Criteria Very good Good Not good enough Very poor

Percentage 76% - 100% 51%-75% 26% - 50% 1% -25%

Source (Yasa & Cahyawanti, 2021)

The developed media is deemed suitable for use if it achieves a result percentage of more than 75%.The analysis of media
effectiveness is calculated based on the measurement of student learning outcomes through pretest and posttest using the N-Gain
test.

Table 2. Category N-Gain Percentage

Criteria Very effective Effective Less effective Not effective

Percentage 76% - 100% 56% - 75% 40% - 55% 1% - 40%

Source (Prasetyo & Nugraheni, 2024)

The analysis of media effectiveness is conducted by comparing the improvement in test results based on the average
pretest and posttest scores.If the data meet the parametric statistical prerequisites, the analysis is conducted using the parametric
statistical t-test. However, if the data do not meet these prerequisites, the researcher uses the non-parametric statistical test Wilcoxon
Signed Ranks Test with the help of SPSS 23 for Windows at a significance level of 0.05.The hypothesis (Ha) is accepted if the
significance value is less than 0.05, while Ha is rejected if the significance value is more than 0.05.

Ho: There is no significant difference in students' critical thinking skills before and after using a project-based learning
microsite media.
Ha: There is a significant difference in students' critical thinking skills before and after using a project-based learning

microsite media.

III. RESULTS AND DISSCUSION

This research resulted in the development of a product, namely a microsite media based on project-based learning
(PjBL), which was developed using the ADDIE model with five stages that the researchers had to follow.In the initial stage, the
researcher analyzed the conditions and problems in the learning process by conducting observations and interviews with fifth-
grade students, which showed that the IPAS Phase C learning has the potential to use more varied and innovative learning
media.Students only use textbooks and worksheets as the main sources of learning.In the interview results, the class teacher stated
that IPAS learning could be more effective if given the opportunity for direct practice.Additionally, the class teacher added that
the students' critical thinking skills are still low.In the next stage, designing learning media according to the needs and problems
present in the school with the aim of providing solutions to the existing problems and making it easier for students to understand
the lessons well through the development of a project-based learning microsite media.
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The next step is to design an engaging project-based learning microsite media that aligns with the learning objectives and
indicators of the IPAS Phase C Grade V Chapter 4 “Ayo, Berkenalan Dengan Bumi Kita”.
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Picture 2. Bésign of a Media Microsite Based on 'Pr'oj eét;Baééd Learning
After the media design process, the next stage is development.The product that has been designed is then tested by
validator lecturers, including media experts, subject matter experts, and language experts.The results of the testing from each

validator are as follows:
Table 3. Expert Validation Results

Validator Precentage of Assesment Criteria
Content Expert 87,5% Very Good
Language Expert 91,1% Very Good
Media Expert 95% Very Good
Average 91,2% Very Good

Based on the research results, this media has met the standards of validity, practicality, and effectiveness.The validity
test was conducted by three experts, namely HDA as the content expert, AG as the media expert, and DAS as the language
expert.The validation results show that the average validity percentage of the project-based learning microsite media reached
91.2%, which is categorized as "very good or suitable" for use after revision.

After passing the validation and product revision stage, the next step is implementation through limited trials and field
trials.The results of the media practicality test in the limited trial were obtained through a questionnaire conducted by one teacher
and five fifth-grade students.The results obtained show a practicality level of 95.8% from the teacher and 88.1% from the
students, indicating that this media falls into the "very good or practical" category and can be used after revisions based on input
from the class teacher.Next, after passing the validation stage by expert lecturers, class teachers, and students, the research
proceeded to the field trial stage.The results of the student practicality test in the field trial showed a score of 95.8% in the "very
good or practical" category, used in learning.

The final stage in this research is assessment or evaluation, which serves as an indicator to measure the effectiveness of
the developed product and becomes the final outcome of the learning media.The effectiveness of the media is analyzed using the
N-Gain test, and further tested with the parametric t-test or the non-parametric Wilcoxon Signed Ranks Test.Here are the results
of the media effectiveness analysis using the N-gain Test:

Table 4. Results of Effectiveness Test Using N-Gain Test

Aspect Average Criteria

Pretest 54 -

Posttest 83,75 -
N-Gain Score (%) 64,5% Effective

The results of the media effectiveness test were obtained from the students' test results, namely the pretest and posttest
conducted by 20 fifth-grade students.From the test results, the data were analyzed using the N-Gain test, which showed an N-Gain
Score of 0.64 or 64.5%, indicating that the measurement of student learning outcomes through pretest and posttest using the
media can be considered "effective" in learning.

Next, to test the difference in test score improvement between the average pretest and posttest, the researcher conducted
data analysis using the parametric t-test statistic.Parametric statistics is a branch of statistical science that takes into account the
type of data distribution as stated by (Siregar & Fitriawan, 2022).In parametric statistics, prerequisite tests include checking the
normality and homogeneity of data distribution.The normality test is a test to determine whether a data distribution is normal or
not (Suciani et al., 2022) (Aditiya et al., 2023).From the results of data analysis using the SPSS 23 for Windows program, it
shows that the pretest normality test is 0.242 and the posttest is 0.116, indicating that the data distribution is normal because the
significance level is >0.05. Next, the researcher conducted a prerequisite test for data homogeneity.From the results of the data
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analysis using the SPSS 23 for Windows program, it shows that the homogeneity value of the data has a significance level of
0.00.This indicates that the data obtained by the researcher depicts a non-homogeneous distribution because 0.00 < 0.005.Thus,
the results indicate that the obtained data cannot be analyzed using parametric tests because the prerequisites for parametric
statistical tests are not met, namely, the data is normally distributed but not homogeneous as stated by (Siregar & Fitriawan,
2022).

In the next stage, the researchers applied an alternative data analysis method using non-parametric statistics.Based on
consideration, the researcher chose the non-parametric Wilcoxon Signed Ranks Test with the help of SPSS 23 for Windows
software.This test is used to analyze data from paired samples, particularly in research that compares conditions before and after

treatment.
Table 5. Results of Effectiveness Testing Using Non-Parametric Methods
(Wilcoxon Signed Ranks Test)

N Mean Rank Sum of Ranks
Pretest - Posttest Negative Ranks 0? 0,00 0,00
Positive Ranks 20° 10,50 210,00
Ties 0°
Total 20
Test Statistics”
Z -3,928°
Asymp. Sig. (2-tailed) 0,000

Based on Table 5 of the Wilcoxon Signed Rank Test results, the analysis shows a significance value (Sig. 2-tailed) of 0.000,
which is less than 0.05.This indicates that the alternative hypothesis (Ha) is accepted, meaning there is a significant difference in
students' critical thinking skills before and after using the project-based learning microsite media.

The analysis results show that the improvement in students' critical thinking skills is influenced by the differences in
treatment before and after the use of Project Based Learning (PjBL)-based microsite media.This media is effective because it
presents contextual problems and is supported by the PjBL learning syntax that encourages rational and solution-oriented
thinking.Research conducted by Fitriyah and Ramadani (2021) shows that the PjBL learning model significantly enhances
students' critical thinking skills.The steps in the PjBL model according to Anggraini & Wulandari (2021) include project
determination, planning, scheduling, implementation, report preparation, and project evaluation.Students' critical thinking skills in
the PjBL model are more prominently displayed when they are faced with a problem and asked to find a solution through the
development of a product.This is in line with the research conducted by Natty et al. (2019), which states that at the initial stage of
project determination, the teacher provides a stimulus in the form of a problem that must be solved by the students.Next, students
ask the teacher questions regarding how to solve the problem.Thus, the use of learning media plays a key role in enhancing
students' critical thinking skills as stated by Sa’adilla et al. (2020), critical thinking skills can develop optimally if teachers choose
and apply appropriate strategies and learning models.Thus, critical thinking skills develop optimally with the right strategies and
learning models, as they involve the process of connecting knowledge for students, and the application of project-based learning
microsite media can be an effective solution in packaging learning attractively and supporting the enhancement of students'
critical thinking skills.

IV. CONCLUSION

The project-based learning microsite media is a technology-based learning medium that combines the use of microsite
learning media and the project-based learning model.This media consists of a mini web containing learning materials, student
worksheets, practice questions or evaluations arranged based on the syntax or steps in the project-based learning (PjBL) model,
which are determining the project, planning the project, scheduling the project, completing the project, compiling the report, and
evaluation.The project-based learning microsite media has undergone three tests: validity, practicality, and effectiveness, measured
using questionnaires and tests. The results obtained indicate that the product in the form of a project-based learning microsite media
is declared very good or effective for use in student learning.In addition, this study shows that the alternative hypothesis (Ha) is
accepted, indicating a difference in critical thinking skills using the project-based learning microsite media.
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