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A B S T R A C T  A R T I C L E   I N F O 
 
Critical thinking is crucial in facing the challenges of the globalization era, yet 
traditional memory-oriented learning remains dominant. Learning innovation is 
needed to develop these skills. This study aims to test the effectiveness of 
interactive multimedia based on Google Sites and the Project-Based Learning 
(PjBL) model integrated with differentiated learning on students' critical thinking 
skills. The study was conducted at SMP Negeri 17 Mataram using a 
combination of the ADDIE Research and Development (R&D) model and 
quantitative True-Experimental (One Group Pretest-Posttest Design) 
experiments. Data were analyzed using Structural Equation Modeling-Partial 
Least Squares (SEM-PLS) on a sample of 64 ninth-grade students. The results 
of the SEM-PLS analysis showed that Google Sites media had a significant 
positive effect on critical thinking skills (β = 0.101, p = 0.000) and on project-
based differentiated learning (β = 0.094, p = 0.000). Project-based differentiated 
learning also had a significant positive effect on critical thinking skills (β = 0.094, 
p = 0.002). In addition, project-based differentiated learning was proven to 
significantly mediate the relationship between Google Sites media and critical 
thinking skills (β = 0.062, p = 0.036). The model showed that 44.7% of the 
variance in critical thinking skills could be explained by Google Sites media 
through project-based differentiated learning. This finding strengthens the 
theory that integrating technology as a digital scaffold with challenging and 
relevant innovative learning is effective in improving students' critical thinking 
skills. Practically, teachers are encouraged to utilize Google Sites media in 
implementing project-based differentiated learning to create a collaborative, 
innovative learning environment that accommodates the diversity of students' 
learning styles. 
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1. INTRODUCTION 
In this era of globalization, marked by rapid change, education faces many challenging challenges. One of the most 
important skills students need is critical thinking, particularly in problem-solving (Alsaleh, 2020; Septiany et al., 
2024). Because critical thinking skills enable students to analyze information, evaluate arguments, and solve 
problems successfully, critical thinking skills are essential for students in many aspects of life (Anvarovna, 2025; 
Arisoy & Aybek, 2021; Guo & Lee, 2023; O’Reilly et al., 2022). Teachers must be able to supervise classroom 
activities to help students develop critical thinking skills (Zulyusri et al., 2023). To enable and encourage the 
development of critical thinking skills, teachers must be able to innovate in their learning activities and foster an 
active and creative attitude that can trigger the growth of students' critical thinking (Astriawati et al., 2024; Blyznyuk 
& Kachak, 2024; Ramadhanti et al., 2023). This is caused by the continued use of traditional learning which places 
more emphasis on teaching and memory (Ghaleb, 2024). Therefore, an innovative and effective pedagogical 
approach is needed to bridge the gap between 21st-century skills needs and classroom learning practices. This is 
because traditional learning is considered less effective in developing students' critical thinking skills (Laghari, 
2024).  

Traditional learning methods tend to limit student activities (Chen et al., 2021), so that they can weaken 
students' understanding and in-depth analysis skills, information evaluation, knowledge synthesis, and decision-
making skills which are components of critical thinking skills (Indrašienė et al., 2021; Wu, 2024). However, the 
reality at SMP Negeri 17 Mataram currently shows that some students have critical thinking skills that still need to 
be improved, because traditional learning is still implemented. Therefore, a creative and innovative learning 
approach is very important to implement in order to stimulate critical thinking skills in students (Ghozali et al., 2024; 
Haryani et al., 2021). The critical thinking skills possessed will be a provision for students in the future. 

Differentiated learning based on Project-Based Learning (PjBL) is a learning approach that has been proven 
to improve students' critical thinking skills as evidenced by their collaborative skills, creativity, and learning 
outcomes (Andriyani et al., 2024; Atmojo et al., 2020; Nestiyarum & Widjajanti, 2023). Differentiated learning 
recognizes the diversity of students and the implementation of learning is adjusted to the individual needs of 
students (Smets et al., 2020). Meanwhile, the PjBL model provides an opportunity for all students to be actively 
involved in completing projects that are very relevant to real life (Hussein, 2021).  

The implementation of differentiated learning based on PjBL will be easier to implement if using technology 
media as a tool to create learning media that suits students' needs (Hakim & Wahyuni, 2024; Putri & Arifin, 2023). 
One of the media that is quite interactive to use in learning activities is Google Sites (Putri & Pratiwi, 2022; 
Wulandari et al., 2022). The interactive multimedia platform based on Google Sites is a media that can integrate 
several other platforms (Febrian & Nasution, 2024), so it greatly supports the implementation of differentiated 
learning that adapts learning to students' needs and learning styles. The teacher's task as an agent of cognitive 
growth, of course, the teacher must be responsible for disseminating information to students according to their 
needs and preferences (Struyven et al., 2019; Tamsah et al., 2021).  

Teachers must be able to innovate while keeping in mind the uniqueness of their students, and the learning 
process must be creatively managed (Pangestu & Karwan, 2021; Ventista & Brown, 2023), because it might 
encourage pupils to develop their critical thinking abilities (Sari & Prasetyo, 2021). Critical thinking is a very helpful 
skill for pupils to develop their knowledge (Ramdani et al., 2021). Critical thinking abilities can help students 
overcome challenges in their everyday lives in addition to increasing their knowledge (Kwangmuang et al., 2021; 
Sutiani et al., 2021; Zulfikar et al., 2022). Therefore, there is little doubt that the combination of PjBL and 
individualized learning offers a great deal of potential to develop students' critical thinking abilities.  

 
1.1 Differentiated Learning 
Differentiated learning is based on the principle that each individual student has different learning needs (Eikeland 
& Ohna, 2022; Haelermans, 2022). The differences that each individual student has are very diverse, ranging from 
interests, talents, preferences, learning styles, to abilities (Gheyssens et al., 2022; Hasanah et al., 2022; Qorib, 
2024). Differentiated learning offers a learning process that is tailored to the diversity of development profiles of 
each student in order to meet their needs (Graham et al., 2020). Referring to the application of differentiated 
learning, teachers are required to adjust the learning approach used to the learning needs of students. The 
differentiated learning strategy itself is divided into 3 stages, namely, content as input, process, and product (Jong 
et al., 2022; Karimi & Nazari, 2021; Qorib, 2024). These three elements can be explained as follows:  
1) Content differentiation (Input): what students will or have learned in learning activities (Kem, 2022; Wormeli, 

2023). 
2) Process differentiation (Method): how students acquire information and create an idea about what has been 

learned (Ambawani et al., 2024; Chuang, 2021; Ng et al., 2022). 
3) Product differentiation (Output): how students will demonstrate what they have learned from the information 

they have received.obtained (Aprilia et al., 2023; Samawati et al., 2023). 
The three stages of differentiated learning above are implemented by differentiating students into different 

learning groups including auditory groups, visual groups, and kinesthetic groups (Aprilia et al., 2023; Arni et al., 
2024; Ikawati & Kowiyah, 2021). The three groups are determined according to the learning style of each individual 
student (Ishartono et al., 2021; Yusnanto & Rahayu, 2022). The practice of implementing differentiated learning 
requires teachers to pay more attention to students by providing a variety of learning resources and activities that 
are relevant to their needs as reviewed from their learning styles (Blaz, 2024; Grecu, 2023). 
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1.2 Project-Based Learning (PjBL) 

The Project-Based Learning model is a learning model that integrates learning materials into real and relevant 

practices (Dean et al., 2023; Rashov, 2024; Saad & Zainudin, 2022). This PjBL model is very suitable for small-

scale group learning (Zhang & Ma, 2023). This certainly has a big impact on the development of concrete problem-

solving (Fiteriani et al., 2021; Karan & Brown, 2022; Maros et al., 2023). In addition to solving problems, through 

the PjBL model, students can also hone their teamwork skills, communicate, critical thinking skills, and develop 

innovative and creative ideas (Maulidah et al., 2023; Owens & Hite, 2020; Sirait & Amnie, 2023). There are 6 PjBL 

syntaxes according to Lucas including; 1) determining basic questions, 2) creating a project plan design, 3) creating 

a project plan schedule, 4) monitoring project progress, 5) evaluating project work results, and 6) evaluating 

learning experiences during project creation (Darussyamsu et al., 2024; Herlita et al., 2023). The syntax will be 

developed into learning steps that are integrated with differentiated learning. 

1.3 Differentiated Learning Based on PjBL Assisted by Multimedia Google Sites 

Differentiated learning based on PjBL is learning that aims to foster students' critical thinking skills (Fitri et al., 2024; 
Tampubolon & Sipahutar, 2024). Learning media is one of the supporters of the success of differentiated learning 
based on PjBL ((Fadhilah et al., 2021; Prihandini et al., 2023; Sa’diyah et al., 2024). Interactive multimedia based 
on Google sites is one platform that can be utilized in implementing both approaches. Google sites as interactive 
multimedia will be very helpful in supporting the implementation of diverse learning, because Google sites can 
integrate several other relevant platforms in it (Devya et al., 2022; Jendra et al., 2024). In addition, Google sites 
media can also be used on several devices, from laptops to gadgets (Sevtia et al., 2022), so that it can make it 
easier for students to access it. The features contained in it can be developed as attractively as possible (Asnidar 
& Junaid, 2024), and the diverse learning content can also be adjusted in layout. The flexibility of Google Sites will 
greatly assist teachers in delivering learning materials, either in the form of text, concept maps, images, audio, or 
relevant videos (Auliana et al., 2023; Nalasari et al., 2021; Nasrullah et al., 2024), so that it can provide challenges 
for students to analyze, evaluate arguments, and discuss solutions with their groups. 

Accordingly, using Google Site as an interactive tool can help implement PjBL-based differentiated learning 
effectively and motivate students to hone their critical thinking abilities (Gesy et al., 2023; Hidayati et al., 2024). 
The six components of critical thinking skills are as follows; 1) interpretation, namely the capacity to classify the 
issues encountered, 2) analysis, which is the capacity to comprehend broad ideas by breaking them down into 
numerous, intricate components, 3) interaction, specifically the capacity to pose questions, consider potential 
answers, reach conclusions, resolve issues, and reach decisions, 4) exploration, which includes the capacity to 
identify arguments, communicate analysis findings, and explain issues, 5) evaluation, which involves assessing 
the ideas put forth, and 6) self-control, which is carrying out independent research and making corrections to 
oneself (Maksum et al., 2021; Pursitasari et al., 2020). Students that possess critical thinking abilities might use 
field practice to enhance their problem-solving abilities more successfully (Afdillah et al., 2024; Kamila et al., 2024). 
This ability is highly dependent on a set of skills training and dispositions, such as learning interactions that provide 
motivation to students (Fikriyati et al., 2022; Nieto & Valenzuela, 2012; Sari et al., 2021). Critical thinking skills are 
very important as provisions for students in this era of globalization. 

Previous research has shown the effectiveness of differentiated learning and PjBL by utilizing several 
platforms as learning media in improving various aspects of learning, including critical thinking skills (Ananda et al., 
2022; Makmun et al., 2023; Mckibben & Murphy, 2021; Setyawati et al., 2022). However, to the best of our 
knowledge and research, there has been no empirical research that integrates differentiated approaches and PjBL 
by utilizing interactive multimedia based on Google Sites as a learning medium. This indicates a gap in the literature 
regarding the effectiveness of the synergy of these three innovative elements (differentiated learning, PjBL, and 
Google Sites) in the context of improving critical thinking skills. Therefore, this study aims to explore differentiated 
learning based on PjBL assisted by Google Sites multimedia as an innovative solution in developing students' 
critical thinking skills. This study focuses on the Pancasila and Citizenship Education subjects for Grade IX at SMP 
Negeri 17 Mataram. This research is expected to contribute to the development of a more effective and relevant 
learning approach to the needs of students in the 21st century. 

1.4 Hypothesis Development 

Differentiated learning strategies integrated with the PjBL model are quite complex collaborations and have strong 
potential to help students acquire the information, skills, and expertise needed in real-world situations (Astriawati 
et al., 2024; Atmojo et al., 2020; Menggo & Ndiung, 2024), so that they can hone students' critical thinking skills. 

According to the findings of an empirical study by Sevtia et al. (2022) on enhancing conceptual understanding 
and critical thinking through the creation of Google Sites learning materials, students' conceptual and critical 
thinking abilities could be enhanced by the Google Sites-based learning materials. According to the study on the 
effect of differentiated learning on critical thinking literacy by Qorib (2024) students can develop their critical thinking 
abilities by using differentiated learning to better understand themselves and improve their communication, 
thinking, and self-confidence. Additionally, a study by Hikmah et al. (2023) on the impact of PjBL on critical and 
creative thinking abilities revealed that students' critical and creative thinking abilities were significantly impacted 
by the use of the PjBL model. As a result, a research framework was developed, as shown in Figure 1 below. 
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Fig. 1 – Research Framework 

 
Since the integration of the three can meet students' learning needs according to their abilities and learning 

styles (Setemen et al., 2023), it can be concluded from the foregoing that PjBL-based differentiated learning 
supported by Google Sites multimedia will give students a more meaningful understanding and learning experience 
(Aprilia et al., 2023). For this reason, H1, H2, H3, and H4 are proposed. 
H1: The use of Google Sites multimedia has a positive and significant influence on students' critical thinking skills. 

The hypothesis of this study is supported by the facilities provided by Google Sites, its features are fairly 
flexible because they are easy to set up and adjust to needs. Through these features, teachers can present 
learning content that challenges students to analyze, evaluate arguments, and solve problems, so that it can 
stimulate students' ability to think critically. 

H2: The use of Google Sites multimedia has a positive and significant influence on the implementation of 
differentiated learning based on Project-Based Learning. 

In order to adapt learning activities to the specific needs of students in PjBL learning, the research 
hypothesis is predicated on the claim that Google Sites media is an interactive multimedia platform that can 
help integrate different learning resources like text, concept maps, images, audio, and video. 

H3: Implementation of differentiated learning based on Project-Based Learning has a positive and significant 
influence on students' critical thinking skills. 

The research hypothesis is based on several previous research findings which show that 
differentiated learning and PjBL are learning methods that are able to adapt to students' needs, so that they 
can improve collaborative skills, creativity, and synthesis skills which are important components of critical 
thinking. 

H4: The use of Google Sites multimedia has a positive and significant influence on students' critical thinking skills 
mediated by differentiated learning based on Project-Based Learning. 

The research hypothesis is a combination of the three previous hypotheses, which proposes that Google 
Sites is used as a mediator in implementing PjBL-based differentiated learning, which has an impact on 
improving students' critical thinking skills. 

 

2. METHOD 

This research was conducted at State Junior High School (SMP) 17 Mataram located in Jempong Baru Village, 
Sekarbela District, Mataram City, NTB Province, Indonesia. As part of the Kemendikbud Ristek program, learning 
is one of the important elements that must be maximized and made successful in order to produce superior human 
resources. SMPN 17 Mataram is considered appropriate as a location for conducting experiments, because the 
learning process that is often applied is traditional learning that is only centered on the teacher. 

2.1 Data Collection and Sample Profile 

This study uses a combination of research and development methods (R&D) and quantitative research. The 
research and development method is used to produce interactive multimedia products (Setiyawan et al., 2021), 
which are then tested for effectiveness through a quantitative approach. (Sardana et al., 2023), by utilizing the 
Structural Equation Modeling analysis technique based on Partial Least Squares (SEM-PLS). The development 
model used in this study is the ADDIE model, which consists of five structured processes, namely Analysis, Design, 
Development, Implementation, and Evaluation (Daryanes et al., 2023). This model is used because it has a series 
of structured and straightforward steps, making it easier to access, as shown in Figure 2. 

 
Fig. 2 – Google Sites Multimedia Development Model 

The quantitative method used in this study is an experiment with the type of tru-experiments with the aim of 
manipulating the process of implementing differentiated learning based on PjBL. The design used is One Group 

Google Sites 

Multimedia 

Differentiated Project-

Based Learning Model 

Critical Thinking 

Skills 
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Pretest-Posttest Design, which aims to test the effectiveness of multimedia that has been developed using 
questionnaires and tests, as illustrated in Figure 3 (Creswell & Creswell, 2018). The questionnaire was used to 
evaluate how interesting the use of multimedia and the learning model that had been developed was, using a 5-
point Likert Scale with criteria of 1 = Strongly Disagree (STS), point 2 = Disagree (TS), point 3 = Neutral (N), point 
4 = Agree (S), and point 5 = Strongly Agree (SS). 

While the test is used to measure students' critical thinking skills using critical thinking ability components that 
have been arranged in the form of essay questions. The population in this study was all ninth-grade students at 
SMP Negeri 17 Mataram, totaling 128 students. To ensure a representative sample of this population, a random 
sampling technique was used, involving all ninth-grade students randomly, thus providing an equal opportunity for 
individuals to be included in the study (Creswell, 2009). This approach was used because it aims to minimize 
sampling bias, so that it can reflect the characteristics of the entire ninth-grade student population at SMP Negeri 
17 Mataram. The sample in this study amounted to 64 students. According to Leedy & Ormrod if the population is 
<100 respondents, all should be used, but if the population is 100-500, the sample is taken 15-50% (Supratiknya, 
2015). Data collection was carried out by conducting a pretest in four classes before carrying out the treatment 
simultaneously and a posttest after the treatment was carried out simultaneously (March 2023 to April 2023). 

Respondents in this study were spread fairly evenly based on gender. In terms of age group, there were 
34.4% of students aged 14 years, then60.9% of students aged 15 years, and students aged 16 years were only 
4.7%. The respondent's study group consisting of four classes was also dominated by class C with a total of 34.4% 
of students, followed by classes A and B with the same number of around 20.3% of students, and class D was the 
least, around 25% of students. The demographic details of this research sample are presented in Table 1. 

Table 1. Demographic Information 

Aspect Item Frequency Percentage 

Gender 

Man 29 45,3% 

Woman 35 54,7% 

Total 64 100% 

Age 

14 22 34,4% 

15 39 60,9% 

16 3 4,7% 

Total 64 100% 

Study Group 

Class A 13 20,3% 

Class B 13 20,3% 

Class C 22 34,4% 

Class D 16 25% 

Total 64 100% 

Source: Direct Research 

2.2 Media Development 
The ADDIE method used in this study is able to minimize errors in the product to be developed. This is because 
the evaluation stage is prioritized over each stage, as illustrated in Figure 2. The stages carried out in this study 
using the ADDIE model through five phases include: 1) Analysis is carried out as a preliminary study by conducting 
needs analysis and curriculum analysis; 2) Design is carried out as a planning stage in developing complex 
teaching materials according to the results of needs and curriculum analysis, then making a development design 
paying attention to the storyboard flowchart, then compiling student assessment instruments, designing learning 
scenarios, and designing multimedia learning navigation; 3) Development is carried out to compile multimedia, 
starting from compiling the text of the material that will be used in the Google Sites multimedia product, to archiving 
supporting media. Furthermore, development is carried out on the appearance and layout of the media, such as 
learning videos, explanatory descriptions in the form of audio or visuals, images, virtual lab links, online LKPD, 
assignments, and short videos that are relevant to the material; 4) Implementation is carried out as a form of 
application of multimedia that has been developed in four classes and using the same learning model, namely 
differentiated learning based on PjBL in the same conditions; 5) Evaluation is carried out as a form of reflection on 
the multimedia that has been developed by providing an assessment of the products that have been developed. 
The flow of the five phases is illustrated in Figure 4. Product validation in this case is carried out by media experts, 
learning design experts, and material experts according to the criteria contained in the instrument. The results of 
the validation are then used as a basic reference for carrying out the first revision, as contained in Table 2. The 
product was then tested on several students, who then used it as a basic reference for the final revision as shown 
in Table 3. After the final revision was carried out, the multimedia product was considered final and complete, so a 
feasibility test was carried out. After that, the final evaluation was carried out through the pretest-posttest stages to 
determine the effectiveness of the multimedia that had been developed. 
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Fig. 3 – Product Trial Flow 

The feasibility instrument used in this study was a questionnaire in the form of a statement in the form of 
a product validation sheet given to the validator to be filled in. The questionnaire aims to obtain quantitative data 
compiled based on learning multimedia assessment indicators, as shown in Table 3. The data in question is related 
to the analysis of the product design that has been developed, which is then analyzed as a result of the assessment 
of the product that has been developed (Daryanes et al., 2023). 

In accordance with its purpose, the ADDIE model is used to design and develop valid, effective, efficient, 
and interactive learning media. The assessment carried out on the validation sheet uses a 5-point Likert Scale 
score, point 1= Very Bad (STB), point 2 = Not Good (TB), point 3 = Fairly Good (CB), point 4 = Good (B), and point 
5 = Very Good (SB). The data validation analysis technique used is quantitative descriptive, by calculating the 
percentage of data that has been filled in on the product validation sheet, to then be converted into validity criteria 
for eligibility, as shown in Table 2. The formula used to calculate the percentage.  

 
Table 2. Multimedia Eligibility Percentage 

Percentage 
Criteria 

Multimedia Eligibility 
Criteria 

Scorer 
Percentage (%) 

Acquisition 
Category 

81%–100% Very Worth It Media Expert 90,7% Very Worth It 

61%–80% Worthy 
Subject Matter 

Expert 97,3% Very Worth It 
41%–60% Quite Decent PPKn Teacher 93,3% Very Worth It 
0%–40% Not feasible Average 93,8% Very Worth It 

Source: Expert Assessment 

The results of the feasibility test, from the developed Google Sites multimedia as depicted in Figure 5. 
shows that the developed Google Sites multimedia is very feasible. After the feasibility validation test was carried 
out, the next step was to test the effectiveness of using Google Sites multimedia on the "National Defense" material 
based on critical thinking ability indicators that had been developed into questions to be answered by students 
through a posttest after the implementation of learning, as listed in Table 4. The effectiveness test was carried out 
simultaneously with the path analysis test that would be used with the SEM-PLS model. 

Table 3. Google Sites Based Multimedia Assessment Indicators 

No Assessment Indicators 

Display Design (Jendra et al., 2024). 

1.  The display design is in accordance with the characteristics of the use of interactive learning media. 
2.  The images on the multimedia display are very clear. 
3.  The videos on the multimedia display are very clear and easy to understand. 
4.  The sound in the learning videos and audio contained in the multimedia display can be heard clearly. 
5.  The menu display of learning multimedia makes it easier for users 
6.  The text contained in all parts of the multimedia can be read and is easy to understand. 
7.  Buttons on all features found on the media have consistent channel access. 
8.  Multimedia background does not interfere with the display. 
9.  The colors used in the display are consistent and not flashy. 

10.  
The buttons on the multimedia menu make it easy for users to access according to their individual learning 
styles, interests and abilities. 

Animation (Asnidar & Junaid, 2024) 

1.  The animations used in each multimedia display are very easy to understand. 
2.  Google sites-based multimedia that is developed is interactive and differentiated 
3.  The animations used in each multimedia display are adjusted to the characteristics of the user. 

User Ease (Sevtia et al., 2022) 

1.  The developed multimedia is easy to use and multi-access. 
2.  Instructions on each display are easy for users to understand. 

3.  
Multimedia contains clear rules and directions for users according to their interests, styles and learning 
abilities 

Based on the assessment indicators of the multimedia, multimedia google sites has quite complex and 
very interesting components, as can be seen in Figure 4. In addition, in each section, there are also features that 
direct students to the desired page, of course, must be based on instructions from the teacher. Thus, the 

Expert Trial Revision 

Initial Trial Phase 1 Revision Small Group Trial 

Phase 2 Revision Product Feasibility Test Evaluation 

Start 
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development of multimedia google sites has a complexity that greatly helps teachers and students in delivering 
material together to students who have different learning styles, interests, and preferences. 

 
Fig. 4 – Google Sites Multimedia View on Laptop, iPad, and Smartphone 

2.3 Measurement Item Development 
The measurement items in this study are indicators that will be used as a basis for measuring the role of interactive 
multimedia based on Google Sites as a mediation between integrated PjBL learning and differentiated learning on 
students' critical thinking skills. The measurement indicators used in this study are PjBL learning syntax integrated 
with differentiated learning, Google Sites multimedia elements, and critical thinking skills indicators, which are then 
developed as tools to measure each research variable, as shown in Table 4. The PjBL learning syntax consisting 
of 6 elements is taken from Herlita et al. (2023), while the differentiated learning component is taken from Qorib 
(2024). The multimedia elements developed as measurement items are taken from Nasrullah et al. (2024). 
Furthermore, the critical thinking skills component is taken from Maksum et al., (2021) and Pursitasari et al. (2020). 

Table 4. Measurement Items 

Item Measurement Indicator 

PjBL Syntax Integrated Differentiated Learning (Herlita et al., 2023; Qorib, 2024). 

PjBL1 
Teachers ask basic questions to create projects that are relevant to the interests and level of 
understanding that students have 

PjBL2 
Teachers give freedom to student groups so that students feel more flexible in designing project plans 
that suit their learning styles andpreferenceI. 

PjBL3 
Teachers provide sufficient time to complete projects in the most effective manner according to 
students' learning styles. 

PjBL4 
The teacher provides feedback that can help each group of students understand the progress of our 
project and provide the support they need. 

PjBL5 
Teachers assess projects according to learning objectives and provide students with opportunities to 
demonstrate their understanding in different ways. 

PjBL6 
The teacher evaluates the students' learning experiences during the project creation process, 
focusing on reflection on the learning process. 

Google Sites Multimedia Elements (Nasrullah et al., 2024) 

MGS1 
The multimedia design of Google Sites is quite attractive, easy to access, and has navigation that 
directs me to learn according to the learning style I want. 

MGS2 
The layout of this Google Sites multimedia has clear and easy-to-understand instructions, and the 
navigation buttons take me to the page I want. 

MGS3 
The learning content presented in this Google Sites multimedia is quite clear and varied, relevant to 
the way I want to learn, and directs me to learn according to my level of understanding. 

MGS4 
The appearance of Google Sites multimedia makes it easy for me to adjust how I should study and 
what material I should study. 

MGS5 
After carrying out this lesson using Google Sites multimedia, I have a better understanding of what 
national defense is and how I apply it in my daily life. 

Components of Critical Thinking Skills (Maksum et al., 2021; Pursitasari et al., 2020) 

CTS1 
Students are able to identify threats and challengestocountries and group them according to type 
andthe impact. 

CTS2 
Students are able to understand global issues relevant to national defense and break them down into 
more specific aspects. 

CTS3 
Students are able to formulate alternative solutions to overcome threats.country, make the right 
decisions, and be responsible. 

CTS4 
Students are able to explainimportancedefend the country and set an exampleconcretefrom the 
results of the analysis that has been carried outusesimple arguments that are easy to understand and 
convincing. 

CTS5 
Students are able to assess the validity of information and arguments related to national defense, 
and distinguish between true and false information. 

CTS6 
Students are able to learn independently and in groups about national defense and are able to 
evaluate personal contributions to national defense efforts. 
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2.4 Common Method Variance 
To ensure the validity of the measurement items of each variable used as an analysis of the findings of this study 
and to overcome potential problems related to common method variances (CMV), we use uone factor (Hair & 
Alamer, 2022). One factor test was conducted on all questionnaire items involving the implementation of 
exploratory factor analysis (EFA), as shown in Table 5. Construct validity test was conducted in this study using 
two methods, namely convergent validity and discriminant validity. The recommended discriminant validity 
threshold is <0.85 and the recommended convergent validity threshold is above 0.50 (Fornell & Larcker, 2016). 
Construct reliability testing was also carried out in this study as part of measuring the internal consistency of the 
variables, the threshold of 0.70 is acceptable (Hair et al., 2017), including the Composite Reliability and Cronbach's 
alpha measurements. 

 

3. RESULTS AND DISCUSSION 

This study uses Structural Equation Modeling (SEM) as a modeling method which is analyzed using Partial Least 
Squares (PLS) statistical techniques to test the research hypothesis. This is because PLS-SEM shows very good 
work in terms of statistics. (Hair et al., 2017), thus allowing researchers to obtain more accurate results. In addition, 
the technique used SEM-PLS is also a concern for researchers, because it can handle small sample sizes and 
non-normally distributed data (Cassel et al., 1999). In this section, the researcher details the results of the data 
analysis carried out using the SEM-PLS technique. The research framework and its results are as depicted in 
Figure 1. in this study consists of three constructs including, Multimedia Google Sites, Differentiated Learning and 
Project Based Learning (PjBL), and Critical Thinking Skills. 
 
3.1 External Model Validation and Scale 
The construct quality was evaluated using the outer model evaluation, comprising reliability, convergent validity, 
and discriminant validity tests. The loading factors exceeded the 0.70 threshold recommended by Hair et al. (2011), 
indicating acceptable indicators. Construct reliability was confirmed as all Composite Reliability and Cronbach's 
alpha values were above 0.70. Additionally, no multicollinearity issues were found since all Variance Inflation Factor 
(VIF) values remained below 3 (Hair et al., 2011). The complete results are presented in Table 5.  

For construct validity, convergent validity was satisfied with Average Variance Extracted (AVE) values 
exceeding the 0.50 threshold (Hair & Alamer, 2022), demonstrating a solid construct basis (Fornell & Larcker, 
2016). Discriminant validity was also established, as the square root of the AVE for each construct was greater 
than its correlations with other constructs (Fornell & Larcker, 2016). This was further supported by the heterotrait-
monotrait (HTMT) ratios, which safely fell below the < 0.85 benchmark (Hair & Alamer, 2022), as detailed in Table 
6.  
 
Table 5. Loading Factor, Construct Reliability, and Convergent Validity 

Item Loading Factor Cronbach Alpha Composite Reliability AVE VIF 

CTS1 0,830 

0,898 0,921 0,659 1,248 

CTS2 0,820 

CTS3 0,840 

CTS4 0,806 

CTS5 0,761 

CTS6 0,813 

MGS1 0,828 

0,852 0,895 0,630 1,000 

MGS2 0,818 

MGS3 0,767 

MGS4 0,825 

MGS5 0,724 

PjBL1 0,786 

0,882 0,910 0,629 1,248 

PjBL2 0,837 

PjBL3 0,705 

PjBL4 0,855 

PjBL5 0,708 

PjBL6 0,852 

Note 1 : CTS = Critical Thinking Skill; MGS = Multimedia Google Sites; PjBL = Differentiated Project Based 

Learning; 

Based on the results of the analysis conducted on the loading factor analysis, it shows that all items 
strongly measure their respective constructs. Furthermore, the reliability of the construct, first seen from the 
Composite Reliability value obtained by the CTS construct of 0.921, MGS of 0.895, and DPjBL of 0.910. 
Furthermore, it is also seen from the Cronbach's alpha value, obtained in the CTS construct of 0.898, MGS of 
0.852, and DPjBL of 0.882. This means that the indicators in each construct consistently measure the construct 
that should bemeasured. While the convergent validity seen from the AVE value, first in the CTS construct obtained 
0.659, MGS 0.630, and DPjBL 0.629, so it is said that all constructs are valid and reliable. The results of the 
examination of multicollinearity problems that were also carried out were indicated by the VIF value with the 
acquisition of the CTS construct of 1.248, MGS 1.000, and DPjBL 1.248. These results reveal that there is no 
multicollinearity problem among the variables in the model, so that it can support further testing. 
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Table 6. Discriminant Validity of HTMT, Forner, and Larcker 

 CTS MGS  PjBL  HTMT 

    CTS MGS PjBL 

CTS 0,812    - - - 

MGS  0,615  0,794   0,675   

PjBL  0,509  0,446  0,793  0,544 0,486 - 

Note 1 : CTS = Critical Thinking Skill; MGS = Multimedia Google Sites; PjBL = Differentiated Project Based 

Learning; 

Note 2 : The numbers in bold indicate the square root of AVE; 

Note 3 : The numbers at the bottom of the CTS, MGS and PjBL shows the HTMT ratio. 

The discriminant validity test confirms that each construct in the research model is distinct and does not 
overlap with others. As shown in Table 6, the square root of the AVE for each construct is greater than its 
correlations with the remaining variables. Furthermore, the HTMT ratios are entirely below the 0.85 threshold, 
indicating that discriminant validity requirements are fully met. 

3.2 Inner Model 
Structural equation modeling, often known as internal modeling, evaluates the postulated relationships in verifying 
the proposed hypothesis. By using bootstrapping, the weight of each path coefficient can be determined. This 
technique is used in conducting hypothesis testing by determining the significance of the correlation between 
variables. Table 7. and Figure 6. present the results of the analysis of the hypotheses proposed in this study. 

Table 7. Summary of Hypothesis Test Results 

Hipotesis Path 
Standardized Path 

Coefficient 
t-value p-value Kesimpulan 

H1 MGS -> CTS 0,101*** 4,793 0,000 Supported 
H2 MGS -> PjBL 0,094*** 4,721 0,000 Supported 
H3 PjBL -> CTS 0,094** 3,114 0,002 Supported 

Note 1 : CTS = Critical Thinking Skill; MGS = Multimedia Google Sites; PjBL = Differentiated Project Based 

Learning; 

Note 2 : *** = p-value < 0.001; ** = p-value < 0.010; * = p-value < 0.50. 

Based on the results of hypothesis 1 testing, Multimedia Google Sites (MGS) has a significant influence 
on Critical Thinking Skills (CTS). This is indicated by a positive and significant standardized path coefficient value 
(β = 0.101, t value = 4.793, p value = 0.000). The path coefficient of β = 0.101 indicates that there is a positive 
relationship between MGS and CBT. Thus, hypothesis 1 is supported. Multimedia Google Sites (MGS) also has a 
significant influence on Differentiated Learning & PjBL (DPjBL), as seen from the positive and significant 
standardized path coefficient, (β = 0.094, t-value = 4.721, p-value = 0.000), indicates a positive relationship 
between MGS and DPjBL. Thus, hypothesis 2 is supported. Furthermore, hypothesis 3, Differentiated Learning 
and PjBL (DPjBL) have a significant influence on Critical Thinking Skills (CTS), seen from the positive and 
significant standardized path coefficient, (β = 0.094, t-value = 3.114, p-value = 0.002), The value of β = 0.094 
indicates a positive relationship between DPjBL and CTS. 

 

Fig. 5 – Path CoefficientStandardizedand the Significance of the Inner Model 

The evaluation of the internal model used in this study aims to estimate R2 and path coefficients. Based 
on Figure 5, the R2 value and the structural path coefficient value used in this study, which can show how much 
the independent variable can explain changes in the dependent variable. Based on this, the R2 value in this study 
was obtained for the differentiated learning and PjBL variables of 0.199, which means that 19.9% of the integrated 
Differentiated learning variables of the PjBL model are explained by the Multimedia Google Sites variable. While 
for the Critical Thinking Ability variable, the R2 value obtained was 0.447, which means that 44.7% of the Critical 

Google Sites 

Multimedia 

Differentiated Project-Based 

Learning Model 

Critical Thinking 

Skills 
0,000 

R2 = 0,447 

R2 = 0,199 
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Thinking Ability variable can be explained by the Multimedia Google Sites variable through the integrated 
Differentiated learning variables of the PjBL model. 

3.3 Mediation Test 
Mediation analysis as one of the hypotheses in this study was carried out to determine whether the model used in 
this study works well statistically. This mediation analysis allows for a path investigation process to see the causal 
relationship between variables through indirect effects (Rasoolimanesh et al., 2021).  

Table 8. Mediation Test Results 

Hypothesis Path 
Standardized Path 

Coefficient 
t-value p-value Conclusion 

H4 MGS -> PjBL -> CTS 0,062* 2,094 0,036 Supported 

Note 1 : CTS = Critical Thinking Skill; MGS = Multimedia Google Sites; PjBL = Differentiated Project Based 

Learning; 

Note 2 : *** = p-value < 0.001; ** = p-value < 0.010; * = p-value < 0.50. 

According to the analysis results in Table 8, which are included in hypothesis 4, it shows that Differentiated 
Integrated Learning (PjBL) has a significant mediation effect on the relationship between Multimedia Google Sites 
(MGS) and Critical Thinking Skills (CTS). This is indicated by the standardized beta value obtained (β = 0.062, t-
value = 2.094, p-value = 0.036), which means that PjBL contributes significantly as a mediator in the relationship 
between Multimedia Google Sites and Critical Thinking Skills. This path coefficient (β) indicates the strength and 
positive direction of the mediation effect. 

The success of the educational process in a school is part of achieving national education goals, of course 
through an effective and efficient teaching and learning process. Through effective and efficient learning, with the 
use of technology, and adjusting the learning process to the needs and learning styles of students, it will have a 
significant impact on the development of student knowledge and the success of the learning process according to 
educational goals. This discussion judges the research hypothesis based on the data collected and its wider 
implementation. 

This study confirms that Differentiated Project-Based Learning (PjBL) drives junior high school students' 
critical thinking skills (CTS). The integration of Google Sites multimedia (MGS) enables teachers to deliver diverse 
and challenging materials that support this model. Critical thinking is highly influenced by motivation and mental 
habits (Nieto & Valenzuela, 2012), meaning that structured environments focusing on active questioning, analysis, 
and argument evaluation effectively stimulate these skills (Darussyamsu et al., 2024; Tampubolon & Sipahutar, 
2024). Furthermore, effective inquiry-based learning devices can prompt critical development via challenging 
problem-solving activities (Sutiani et al., 2021) while accommodating students' individual preferences and needs 
(Nestiyarum & Widjajanti, 2023; Struyven et al., 2019).  

A robust learning medium ensures clear communication and effective goal achievement. Implementing 
media or modules that engage students directly in problem-solving yields a significant effect on their CTS 
(Tampubolon & Sipahutar, 2024), a trend mirrored by the positive impact of MGS found in this study (Hidayati et 
al., 2024). Using digital media creates meaningful learning experiences that cultivate higher-order capabilities 
(Gesy et al., 2023). Conversely, relying solely on technology without an integrated pedagogical model restricts 
critical growth, as these skills require complex, challenging problems to properly develop (Ananda et al., 2022; 
Fadhilah et al., 2021).  

Combining differentiated learning with PjBL alongside MGS establishes a comprehensive framework for 
activating student competencies. Differentiated instruction guarantees that contents align with unique learning 
styles (Grecu, 2023; Qorib, 2024), while PjBL bridges knowledge application with practical problem-solving 
(Zulyusri et al., 2023). Concurrently, MGS serves as a flexible, interactive platform to deliver material, foster 
collaboration, and provide feedback (Devya et al., 2022; Febrian & Nasution, 2024; Nalasari et al., 2021; Putri & 
Pratiwi, 2022; Sevtia et al., 2022). This alignment reflects Vygotsky’s scaffolding theory, where structured digital 
intervention regulates information flow to minimize working memory cognitive load (Nooijen et al., 2024). Ultimately, 
utilizing technology alongside innovative pedagogy nurtures the independent, critical, and creative capabilities 
crucial for addressing 21st-century educational challenges.  

3.4 Implications of the results 
The results of this study provide quite significant implications for learning theory, especially in the context of 
technology integration with innovative learning in implementing learning activities. Based on the research findings 
that reveal the application of differentiated learning integrated with the PjBL model and assisted by Google Sites 
multimedia has a good impact on improving students' critical thinking skills, strengthening the concept of 
scaffolding(Karimi & Nazari, 2021; Nooijen et al., 2024). Based on this, the findings of this study reveal that Google 
Sites multimedia has an effective function as a digital scaffolding that provides various supports in implementing 
structured and gradual learning, thus enabling students to achieve a higher level of understanding. 

In addition, the findings of this study support that a learning environment that is challenging and relevant to 
students' needs, then implemented through real practices, triggered by real questions and problems, is able to 
stimulate students' critical thinking skills.(Alsaleh, 2020; Gesy et al., 2023; Kamila et al., 2024; Saad & Zainudin, 
2022). The findings of this study also underline the importance of considering the motivation and mental habits of 
students who are trained through the implementation of learning by facing challenges. Through the challenges 
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given, students become more trained and accustomed to facing challenges, so that they are able to train their 
mental habits and know how to respond to the challenges they are facing.(Nieto & Valenzuela, 2012). 

Based on this, the findings of this study can enrich the understanding of the importance of building active 
interactions in learning activities. Furthermore, the use of technology in the world of education cannot be avoided, 
because technology has become an integral part of everyday life that offers various opportunities to improve the 
quality and effectiveness of learning.(Asnidar & Junaid, 2024; Qorib, 2024). Thus, understanding how technology 
plays a crucial role in education, especially in the development of interactive multimedia is very important for 
teachers in carrying out their profession. Technology-based multimedia integrated with a learning model that 
emphasizes the learning process on problem solving, will certainly be very innovative and help students improve 
their critical thinking skills. 

The practical implications of this study are very relevant for teachers in implementing learning practices and 
curriculum development. Judging from the findings of this study, Google Sites multimedia is one of the alternative 
tools that is quite effective in supporting the implementation of differentiated learning integrated with PjBL. The 
results of this study also show that the integration of the three provides flexibility in delivering learning materials, 
because using Google Sites multimedia is able to facilitate student collaboration.(Febrian & Nasution, 2024; 
Nestiyarum & Widjajanti, 2023; Qorib, 2024). Therefore, teachers are encouraged to utilize this Google Sites 
multimedia platform in carrying out their profession as educators. The implementation of learning by creating a 
conducive and challenging learning environment for students also stimulates their critical thinking skills. This can 
be implemented through the application of the PjBL learning model which has elements of real practice in its 
implementation, and involves students in problem solving.(Sari & Prasetyo, 2021; Tampubolon & Sipahutar, 2024). 
Furthermore, this study emphasizes the importance of differentiated learning, by paying attention to student 
diversity.(Graham et al., 2020; Haelermans, 2022). 

Through differentiated learning, teachers can ensure that each student gains a complex understanding of 
the material. In addition, teachers also ensure that each student receives support that suits their needs and learning 
styles. This certainly has an impact on students' mastery of the material, which triggers the growth and development 
of their critical thinking skills.  (Arisoy & Aybek, 2021; Herlita et al., 2023). Thus, it can be said that teachers as 
facilitators and motivators must be able to provide constructive feedback.(Blyznyuk & Kachak, 2024), thus creating 
a meaningful learning experience for students. In addition, continuous evaluation and reflection are essential in the 
implementation of learning, to ensure that the learning process is carried out effectively and is relevant to students' 
needs. 

Based on this, this study provides practical guidance for teachers in implementing learning activities that can 
accommodate student diversity. Through the application of differentiated learning integrated with the PjBL model 
and assisted by multimedia-based technology media Google Sites, it provides a complex learning experience for 
students.(Asnidar & Junaid, 2024; Febrian & Nasution, 2024; Zulyusri et al., 2023). This is certainly the basis for 
the growth and development of students' critical thinking skills.(Arisoy & Aybek, 2021; Hidayati et al., 2024; Saad 
& Zainudin, 2022), because the learning process is carried out according to the individual needs of students using 
Google Sites multimedia and field practice through the application of problem-based learning. This kind of learning 
practice is certainly very collaborative and innovative, so that its implementation can have a significant impact on 
students' critical thinking skills. 

 

 
4. CONCLUSION 
Learning that involves students in various practices and problem-solving allows them to gain a deep and complex 
understanding of the material, build collaboration and communication skills, which triggers the development of their 
critical thinking skills. This study focuses on the development of Google Sites multimedia that supports the 
implementation of integrated differentiation learning using the PjBL model through experiments to test the 
effectiveness of the developed Google Sites multimedia which further supports integrated differentiation learning 
using the PjBL model in growing and developing students' critical thinking skills. This finding offers the use of 
technology media, especially Google Sites multimedia, as an alternative effective learning medium and the 
application of an integrated differentiation learning model using PjBL that can help students develop their critical 
thinking skills, thus becoming provisions for students in facing the challenges of the 21st century, and students also 
gain meaningful learning experiences. However, this study has limitations because it focuses on model analysis 
using PLS-SEM that highlights the relationships between constructs (Multimedia Google Sites, Differentiated 
Learning and PjBL, and Critical Thinking Skills), and may not fully capture the in-depth qualitative aspects of 
classroom implementation. Theoretical implications suggest that this integration strengthens the concept of 
scaffolding as a digital scaffold and supports the theory that challenging and relevant learning environments can 
stimulate critical thinking skills. Practically, this study suggests that teachers utilize Google Sites as a flexible 
medium to facilitate differentiated learning and PjBL, emphasizing the role of teachers as facilitators and the 
importance of continuous evaluation and reflection to ensure the relevance and effectiveness of the learning 
process. 

 
5. ACKNOWLEDGEMENT 
We would like to express our deepest gratitude to the media experts who have contributed their time and expertise 
to provide validation of the case method-based interactive learning media Articulate Storyline. Constructive 
feedback and suggestions from experts have been very helpful in improving the quality and effectiveness of this 
learning media. We also thank all parties who have supported and contributed to this research. 

 

https://doi.org/10.17509/ije.v19i1.82770


Makmun, Zubair, Alqadri, Lestari, & Nur 
Differentiated project-based learning using interactive multimedia to improve students' critical thinking skills 

| 34 

DOI: https://doi.org/10.17509/ije.v19i1.82770  

p- ISSN 1978-1342 e- ISSN 2442-4730 

6. REFERENCES 
Afdillah, Izzati, N., & Febrian. (2024). Implementation of Differentiated Learning Using a Project-Based Learning 

Model to Improve Students’ Mathematical Problem-Solving Ability. Edu Sains: Jurnal Pendidikan Sains Dan 
Matematika, 12(2), 182–192. https://doi.org/10.23971/eds.v12i2.7801 

Alsaleh, N. J. (2020). Teaching critical thinking skills: Literature Review. TOJET: The Turkish Online Journal of 
Educational Technology, 19(1), 21–39. 

Ambawani, C. S. L., Harsono, Suyatmini, S., & Haryanto, S. (2024). Strategy to Improve Student’s Creativity 
Through Differentiated Learning Products for High School Students in Surakarta. JMKSP (Jurnal 
Manajemen, Kepemimpinan, Dan Supervisi Pendidikan), 9(1), 528–542. 
https://doi.org/10.31851/jmksp.v9i1.14760 

Ananda, L. R., Rahmawati, Y., & Khairi, F. (2022). Critical Thinking Skills of Chemistry Students By Integrating 
Design Thinking With Steam-PjBL. Journal of Technology and Science Education, 13(1), 352–367. 
https://doi.org/10.3926/jotse.1938 

Andriyani, Z. D., Wijayanti, D., Ubaidah, N., Lutfi, A., & Meng, D. (2024). Does the Use of Differentiated Instruction 
Through Project-Based Learning in Mathematics Classroom Settings Facilitate the Students ’ Collaborative 
Skills? Jurnal Elemen, 10(3), 460–478. https://doi.org/10.29408/jel.v10i3.24381 

Anvarovna, B. M. (2025). Content of Experimental Work on Developing Critical Thinking in Students Through 
International Assessment Programs. International Conference on Interdisiplinary Science, 02(02), 89–97. 

Aprilia, N., Susanti, Y., & Nurhajati, D. (2023). Differentiated Learning Products Viewed From Students’ Learning 
Styles: Its Impact On Students’ Speaking Ability. Jurnal Indopedia: Inovasi Pembelajaran Dan Pendidikan, 
1(4), 1177–1187. 

Arisoy, B., & Aybek, B. (2021). The effects of subject-based critical thinking education in mathematics on students’ 
critical thinking skills and virtues*. Eurasian Journal of Educational Research, 92, 99–120. 
https://doi.org/10.14689/ejer.2021.92.6 

Arni, Y., Utami, W. W., Khoirunnisak, L., & Amelia, F. (2024). The Effect of Visual, Auditory, Kinestic Learning 
Styles on Student Learning Outcomes in Science Subjects. Journal Of Education And Teaching Learning 
(JETL), 6(1), 119–129. https://doi.org/10.51178/jetl.v6i1.1794 

Asnidar, A., & Junaid. (2024). Pengembangan Bahan Ajar Semantik Berbasis Multimedia dengan Google Sites. 
Jurnal Onoma: Pendidikan, Bahasa, Dan Sastra, 10(3), 3467–3474. 
https://doi.org/10.30605/onoma.v10i3.3915 

Astriawati, F., Siburian, J., & Mardiyanti, L. (2024). The impact of Differentiated Learning in Team-Based Project 
on Undergraduate Students’ Design Thinking Mindset. JPBIO (Jurnal Pendidikan Biologi), 9(2), 303–312. 
https://doi.org/10.31932/jpbio.v9i2.3948 

Atmojo, I. R. W., Ardiansyah, R., Pramesthi, A. D., Adi, F. P., & Rukayah. (2020). The effect of project-based 
learning model based on differentiation learning on creative thinking skills in science learning. Jurnal 
Bioedukatika, 7(11), 1–14. https://doi.org/10.31893/multiscience.2025151 

Auliana, N., Prihatiningtyas, S., & Wulandari, K. (2023). Inovasi Media Pembelajaran Berbasis Google Sites 
Dengan Pendekatan Problem Based Learning Pada Materi Momentum & Impuls. Proceedings of Life and 
Applied Sciences, 8, 376–383. 

Aybek, E. C., & Toraman, C. (2022). How Many Response Categories are Sufficient for Likert Type Scales? An 
Empirical Study Based on the Item Response Theory. International Journal of Assessment Tools in 
Education, 9(2), 534–547. https://doi.org/10.21449/ijate.1132931 

Blaz, D. (2024). Diff erentiated Instruction: A Guide for World Language Teachers. Routledge: New York. 
https://doi.org/10.4324/9781003293293 

Blyznyuk, T., & Kachak, T. (2024). Benefits of Interactive Learning for Students’ Critical Thinking Skills 
Improvement. Journal of Vasyl Stefanyk Precarpathian National University, 11(1), 94–102. 
https://doi.org/10.15330/jpnu.11.1.94-102 

Cassel, C., Hackl, P., & Westlund, A. H. (1999). Robustness of Partial Least-Squares Method for Estimating Latent 
Variable Quality Structures. Journal of Applied Statistics, 26(4), 435–446. 
https://doi.org/10.1080/02664769922322 

Chen, Y.-C., Lu, Y.-L., & Lien, C.-J. (2021). Learning Environments With Different Levels of Technological 
Engagement: A Comparison of Game-Based, Video-Based, and Traditional Instruction on Students’ 
Learning. Interactive Learning Environments, 29(8), 1363–1379. 
https://doi.org/10.1080/10494820.2019.1628781 

Chuang, S. (2021). The Applications of Constructivist Learning Theory and Social Learning Theory on Adult 
Continuous Development. Performance Improvement, 60(3), 6–14. https://doi.org/10.1002/pfi.21963 

Creswell, J. W. (2009). Research Design: Qualitative, Quantitative, and Mixed-Methods Research Approaches. 
SAGE Publications India Pvt. Ltd. 

Creswell, J. W. (2018). Research Design Qualitative, Quantitative, and Mixed Methods Approaches. In SAGE 
Publications, Inc. 

Darussyamsu, R., Lufri, L., Ahda, Y., Alberida, H., Ambiyar, A., & Samsudin, S. (2024). The Effectiveness of 
Project-Based Learning Model With Rahma Syntax To Improve Prospective Biology Teachers’ Critical 
Thinking Skills. Jurnal Pendidikan IPA Indonesia, 13(4), 688–699. https://doi.org/10.15294/xy8mr440 

Daryanes, F., Darmadi, D., Fikri, K., Sayuti, I., Rusandi, M. A., & Situmorang, D. D. B. (2023). The Development of 
Articulate Storyline Interactive Learning Media Based on Case Methods to Train Student’s Problem-Solving 
Ability. Heliyon, 9(4), e15082. https://doi.org/10.1016/j.heliyon.2023.e15082 

Dean, C. G. P., Grossman, P., Enumah, L., Herrmann, Z., & Kavanagh, S. S. (2023). Core Practices for Project-

https://doi.org/10.17509/ije.v19i1.82770


35 | International Journal of Education, Volume 19 Issue 1, February 2026, pp. 23-38 

 

DOI: https://doi.org/10.17509/ije.v19i1.82770  

p- ISSN 1978-1342 e- ISSN 2442-4730 

Based learning: Learning From Experienced Practitioners in the United States. Teaching and Teacher 
Education, 133(October), 1–6. https://doi.org/10.1016/j.tate.2023.104275 

Devya, L. M., Siswono, T. Y. E., & Wiryanto. (2022). Penggunaan Google Sites Materi Pecahan untuk 
Meningkatkan Aktivitas dan Kemampuan Numerasi Siswa Sekolah Dasar. Jurnal Basicedu, 6(4), 7518–
7525. https://doi.org/10.31004/basicedu.v6i4.3550 

Eikeland, I., & Ohna, S. E. (2022). Differentiation in Education: A Configurative Review. Nordic Journal of Studies 
in Educational Policy, 8(3), 157–170. https://doi.org/10.1080/20020317.2022.2039351 

Fadhilah, F. D., Harahap, F. H., Sofia, N. Z., Prayoga, S., & Ihsan, M. T. (2021). The Utilization of Information 
Technology As the Utilization of Information Technology As Learning Media. Jurnal Riset Dan Inovasi 
Pembelajaran, 1(1), 164–173. https://doi.org/10.51574/jrip.v1i2.48 

Febrian, M. A., & Nasution, M. I. P. (2024). Efektivitas Penggunaan Google Sites Sebagai Media Pembelajaran 
Kolaboratif : Perspektif Teoritis dan Praktis. Al I’tibar: Jurnal Pendidikan, 11(2), 152–159. 
https://doi.org/10.30599/jpia.v11i2.3590 

Fikriyati, A., Agustini, R., & Sutoyo, S. (2022). Critical Thinking Cycle Model to Promote Critical Thinking Disposition 
and Critical Thinking Skills of Pre-Service Science Teacher. Cypriot Journal of Educational Sciences, 17(1), 
120–133. https://doi.org/10.18844/cjes.v17i1.6690 

Fiteriani, I., Diani, R., Hamidah, A., & Anwar, C. (2021). Project-Based Learning Through STEM Approach: Is it 
Effective to Improve Students’ Creative Problem-Solving Ability and Metacognitive Skills in Physics 
Learning? Journal of Physics: Conference Series, 1796(1), 1–13. https://doi.org/10.1088/1742-
6596/1796/1/012058 

Fitri, R., Lufri, L., Alberida, H., Amran, A., & Fachry, R. (2024). The Project-Based Learning Model and its 
Contribution to Student Creativity: A Review. JPBI (Jurnal Pendidikan Biologi Indonesia), 10(1), 223–233. 
https://doi.org/10.22219/jpbi.v10i1.31499 

Fornell, C., & Larcker, D. F. (2016). Evaluating Structural Equation Models with Unobservable Variables and 
Measurement Error. Journal of Marketing Research This, 18(1), 39–50. 
https://doi.org/10.1177/002224378101800104 

Gesy, S. S., Basuki, A., Churiyah, M., & Agustina, Y. (2023). Meningkatkan Berpikir Kritis Melalui Media 
Pembelajaran Google Site Model Case Based Learning. Jurnal Ekonomi, Bisnis Dan Pendidikan, 8(1), 38–
53. https://doi.org/10.17977/um066v2i22022p188-201 

Ghaleb, B. D. S. (2024). Effect of Exam-Focused and Teacher-Centered Education Systems on Students’ Cognitive 
and Psychological Competencies. International Journal of Multidisciplinary Approach Research and Science, 
2(02), 611–631. https://doi.org/10.59653/ijmars.v2i02.648 

Gheyssens, E., Coubergs, C., Griful-Freixenet, J., Engels, N., & Struyven, K. (2022). Differentiated Instruction: The 
Diversity of Teachers’ Philosophy and Praxis to Adapt Teaching to Students’ Interests, Readiness and 
Learning Profiles. International Journal of Inclusive Education, 26(14), 1383–1400. 
https://doi.org/10.1080/13603116.2020.1812739 

Ghozali, M. I. Al, Mustoip, S., & Sulkhah. (2024). The Role of Gamification Methods in Increasing Creativity and 
Innovation of Elementary School Students in the Digital Era. Journal of Primary School, 1(2), 21–27. 

Graham, L. J., Bruin, K. de, Lassig, C., & Spandagou, I. (2020). A Scoping Review of 20 Years of Research on 
Differentiation: Investigating Conceptualisation, Characteristics, and Methods Used. Review of Education, 
9(1), 161–198. https://doi.org/10.1002/rev3.3238 

Grecu, Y. V. (2023). Differentiated Instruction: Curriculum and Resources Provide a Roadmap to Help English 
Teachers Meet Students’ Needs. Teaching and Teacher Education, 125(April), 1–7. 
https://doi.org/10.1016/j.tate.2023.104064 

Guo, Y., & Lee, D. (2023). Leveraging ChatGPT for Enhancing Critical Thinking Skills. Journal of Chemical 
Education, 100(12), 4876–4883. https://doi.org/10.1021/acs.jchemed.3c00505 

Haelermans, C. (2022). The Effects of Group Differentiation By Students’ Learning Strategies. Instructional 
Science, 50(2), 223–250. https://doi.org/10.1007/s11251-021-09575-0 

Hair, J. F., & Alamer, A. (2022). Partial Least Squares Structural Equation Modeling (PLS-SEM) in Second 
Language and Education Research: Guidelines Using an Applied Example. Research Methods in Applied 
Linguistics, 1, 1–16. https://doi.org/10.1016/j.rmal.2022.100027 

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: Indeed a Silver Bullet. Journal of Marketing Theory and 
Practice, 19(2), 139–152. https://doi.org/10.2753/MTP1069-6679190202 

Hair, J. F., Hult, G. T. M., Ringle, C. M., Sarstedt, M., & Thiele, K. O. (2017). Mirror, Mirror on the Wall: A 
Comparative Evaluation of Composite-Based Structural Equation modeling Methods. Journal of the 
Academy of Marketing Science, 45(5), 616–632. https://doi.org/10.1007/s11747-017-0517-x 

Hakim, A., & Wahyuni, S. (2024). A Critical Review: Technology as Learning Media in Teaching Reading. J-
SHMIC : Journal of English for Academic, 11(1), 77–83. https://doi.org/10.25299/jshmic.2024.vol11(1).15830 

Haryani, E., Cobern, W. W., Pleasants, B. A. S., & Fetters, M. K. (2021). Analysis of Teachers’ Resources for 
Integrating the Skills of Creativity and Innovation, Critical Thinking and Problem Solving, Collaboration, and 
Communication in Science Classroom. Jurnal Pendidikan IPA Indonesia, 10(1), 92–102. 
https://doi.org/10.15294/jpii.v10i1.27084 

Hasanah, E., Suyatno, S., Maryani, I., Badar, M. I. Al, Fitria, Y., & Patmasari, L. (2022). Conceptual Model of 
Differentiated-Instruction (DI) Based on Teachers’ Experiences in Indonesia. Education Sciences, 12(10), 1–
17. https://doi.org/10.3390/educsci12100650 

Herlita, F., Yamtinah, S., & Wati, I. K. (2023). The Effect of the PjBL-STEM Model on Students’ Critical Thinking 
Ability in Science Learning. Jurnal Inovasi Pendidikan IPA, 9(2), 192–202. 

https://doi.org/10.17509/ije.v19i1.82770


Makmun, Zubair, Alqadri, Lestari, & Nur 
Differentiated project-based learning using interactive multimedia to improve students' critical thinking skills 

| 36 

DOI: https://doi.org/10.17509/ije.v19i1.82770  

p- ISSN 1978-1342 e- ISSN 2442-4730 

https://doi.org/10.21831/jipi.v9i2.57963 
Hidayati, K., Rahmawati, A., & Wijayanto, D. S. (2024). Efektivitas Penggunaan Media Pembelajaran Berbasis 

Google Sites Untuk Meningkatkan Kemampuan Berpikir Kritis dan Kreatif Siswa SMK. Social, Humanities, 
and Educational Studies, 7(3), 2422–2429. https://doi.org/10.20961/shes.v7i3.92918 

Hikmah, N., Febriya, D., Asrizal, A., & Mufit, F. (2023). The Impact of the Project-Based Learning Model on 
Students’ Critical and Creative Thinking Skills in Science and Physics Learning: A Meta-Analysis. Jurnal 
Penelitian Pendidikan IPA, 9(10), 892–902. https://doi.org/10.29303/jppipa.v9i10.4384 

Hussein, B. (2021). Addressing Collaboration Challenges in Project-Based Learning: The Student’s Perspective. 
Education Sciences, 11(8), 1–20. https://doi.org/10.3390/educsci11080434 

Ikawati, O. N., & Kowiyah. (2021). Visual, Auditory, and Kinesthetic Learning Model on the Mathematics Problem 
Solving Ability. Desimal: Jurnal Matematika, 4(1), 13–20. https://doi.org/10.24042/djm.v4i1.7362 

Indrašienė, V., Jegelevičienė, V., Merfeldaitė, O., Penkauskienė, D., Pivorienė, J., Railienė, A., Sadauskas, J., & 
Valavičienė, N. (2021). Linking Critical Thinking and Knowledge Management: A Conceptual Analysis. 
Sustainability, 13(3), 1–17. https://doi.org/10.3390/su13031476 

Ishartono, N., Faiziyah, N., Sutarni, S., Putri, A. B., Fatmasari, L. W. S., Sayuti, M., Rahmaniati, R., & Yunus, M. 
M. (2021). Visual, Auditory, and Kinesthetic Students: How They Solve PISA-Oriented Mathematics 
Problems? Journal of Physics: Conference Series, 1720(1), 1–7. https://doi.org/10.1088/1742-
6596/1720/1/012012 

Jendra, C., Rahayu, W. P., & Wardhana, E. T. D. R. W. (2024). Pengembangan Media Pembelajaran Berbasis 
Google Sites Untuk Meningkatkan Keaktifan dan Hasil Belajar Siswa (Pada Mata Pelajaran Administrasi 
Transaksi Kelas XI BDP SMK Islam Batu). Jurnal MIPA Dan Pembelajarannya, 4(3). 
https://doi.org/10.17977/um067.v4.i3.2024.2 

Jong, L. De, Meirink, J., & Admiraal, W. (2022). Teacher learning in the context of teacher collaboration: connecting 
teacher dialogue to teacher learning. Research Papers in Education, 37(6), 1165–1188. 
https://doi.org/10.1080/02671522.2021.1931950 

Kamila, K., Wilujeng, I., Jumadi, J., & Ungirwalu, S. Y. (2024). Analysis of Integrating Local Potentialin Science 
Learning and its Effect on 21stCentury Skillsand Student Cultural Awareness: Literature Review. Jurnal 
Penelitian Pendidikan IPA, 10(5), 223–233. https://doi.org/10.29303/jppipa.v10i5.6485 

Karan, E., & Brown, L. (2022). Enhancing Student’s Problem-Solving Skills Through Project-Based Learning. 
Journal of Problem Based Learning in Higher Education, 10(1), 74–87. 
https://doi.org/10.54337/ojs.jpblhe.v10i1.6887 

Karimi, M. N., & Nazari, M. (2021). Growth in language Teachers’ Understanding of Differentiated Instruction: A 
Sociocultural Theory Perspective. Journal of Education for Teaching, 47(3), 322–336. 
https://doi.org/10.1080/02607476.2021.1884973 

Kem, D. (2022). Personalised and Adaptive Learning: Emerging Learning Platforms in the Era of Digital and Smart 
Learning. International Journal of Social Science and Human Research, 5(2), 385–391. 
https://doi.org/10.47191/ijsshr/v5-i2-02 

Kwangmuang, P., Jarutkamolpong, S., Sangboonraung, W., & Daungtod, S. (2021). The development of learning 
innovation to enhance higher order thinking skills for students in Thailand junior high schools. Heliyon, 7(6), 
1–13. https://doi.org/10.1016/j.heliyon.2021.e07309 

Laghari, S. (2024). Impact of Traditional Teaching Methodologies on the Performance of Students at Primary Level 
in Government Schools of Hyderabad City. Annals of Human and Social Sciences (AHSS), 5(3), 53–59. 
https://doi.org/10.35484/ahss.2024(5-III)06 

Makmun, S., Ismail, M., Alqadri, B., & Herianto, E. (2023). Pengaruh Pembelajaran Berdiferensiasi Konten 
Berbantuan Media Teknologi Terhadap Hasil Belajar Siswa Kelas IX Pada Pelajaran PPKn di MTsN 4 
Lombok Tengah. Jurnal Ilmiah Profesi Pendidikan, 8(4), 2137–2145. https://doi.org/10.29303/jipp.v8i4.1678 

Maksum, A., Wayan Widiana, I., & Marini, A. (2021). Path analysis of Self-Regulation, Social Skills, Critical Thinking 
and Problem-Solving Ability on Social Studies Learning Outcomes. International Journal of Instruction, 14(3), 
613–628. https://doi.org/10.29333/iji.2021.14336a 

Maros, M., Korenkova, M., Fila, M., Levicky, M., & Schoberova, M. (2023). Project-Based Learning and its 
Effectiveness: Evidence From Slovakia. Interactive Learning Environments, 31(7), 4147–4155. 
https://doi.org/10.1080/10494820.2021.1954036 

Maulidah, R., Susanti, E., Mahmudah, I. R., & Makiyah, Y. S. (2023). How Preservice Teachers Perceive Their 
Collaboration Team Working Skills During PjBL. Jurnal Penelitian Pendidikan IPA, 9(6), 4237–4244. 
https://doi.org/10.29303/jppipa.v9i6.3592 

Mckibben, J. D., & Murphy, T. H. (2021). The Effect of Authenticity on Project-Based Learning: A Quasi-
Experimental Study of STEM Integration in Agriculture. Journal of Agricultural Education, 62(1), 144–155. 
https://doi.org/10.5032/jae.2021.01144 

Menggo, S., & Ndiung, S. (2024). Project-based learning: Does it Improve Students ’ ICT Literacy Skills and English 
Learning Autonomy? Englisia: Journal of Language, Education, and Humanities, 12(1), 164–183. 
https://doi.org/10.22373/ej.v12i1.23436 

Nalasari, K. A., Suarni, N. K., & Wibawa, I. M. C. (2021). Pengembangan Bahan Ajar Berbasis Web Google Sites 
Pada Tema 9 Subtema Pemanfaatan Kekayaan Alam Di Indonesia Untuk Siswa Kelas IV Sekolah Dasar. 
Jurnal Teknologi Pembelajaran Indonesia, 11(2), 135–146. https://doi.org/10.23887/jurnal_tp.v11i2.658 

Nasrullah, M. I., Eriyani, R. N., & Murtadho, F. (2024). Pengembangan Media Pembelajaran Membaca Teks 
Anekdot Berbasis Google Site Pada Siswa Kelas X. JBastrando: Urnal Bahasa Dan Sastra Indonesia, 4(1), 
22–33. https://doi.org/10.54895/bastrando.v4i1.2527 

https://doi.org/10.17509/ije.v19i1.82770


37 | International Journal of Education, Volume 19 Issue 1, February 2026, pp. 23-38 

 

DOI: https://doi.org/10.17509/ije.v19i1.82770  

p- ISSN 1978-1342 e- ISSN 2442-4730 

Nestiyarum, Y., & Widjajanti, E. (2023). Differentiated Project Based Learning to Improve Collaboration Skills and 
Cognitive Learning Outcomes of High School Students on Colloidal System Material. Jurnal Penelitian 
Pendidikan IPA, 9(12), 11441–11447. https://doi.org/10.29303/jppipa.v9i12.4867 

Ng, D. T. K., Luo, W., Chan, H. M. Y., & Chu, S. K. W. (2022). Using Digital Story Writing as a Pedagogy to Develop 
AI Literacy Among Primary Students. Computers and Education: Artificial Intelligence, 3(February), 1–14. 
https://doi.org/10.1016/j.caeai.2022.100054 

Nieto, A. M., & Valenzuela, J. (2012). A Study of the Internal Structure of Critical Thinking Dispositions. Inquiry: 
Critical Thinking Across the Disciplines, 27(1), 31–38. https://doi.org/10.5840/inquiryct20122713 

Nooijen, C. C. A. van, Koning, B. B. de, Bramer, W. M., Isahakyan, A., Asoodar, M., Kok, E., Merrienboer, J. J. G. 
van, & Paas, F. (2024). A Cognitive Load Theory Approach to Understanding Expert Scaffolding of Visual 
Problem-Solving Tasks: A Scoping Review. In Educational Psychology Review (Vol. 36, Issue 1). Springer 
US. https://doi.org/10.1007/s10648-024-09848-3 

O’Reilly, C., Devitt, A., & Hayes, N. (2022). Critical thinking in the preschool classroom - A systematic literature 
review. Thinking Skills and Creativity, 46(August), 1–20. https://doi.org/10.1016/j.tsc.2022.101110 

Owens, A. D., & Hite, R. L. (2020). Enhancing student communication Competencies in STEM Using Virtual Global 
Collaboration Project Based Learning. Research in Science and Technological Education, 40(1), 76–102. 
https://doi.org/10.1080/02635143.2020.1778663 

Pangestu, U., & Karwan, D. H. (2021). The Role of the Principal To Increase Teacher Innovation and Creativity 
During the Pandemic. Nidhomul Haq: Jurnal Manajemen Pendidikan Islam, 6(2), 251–266. 
https://doi.org/10.31538/ndh.v6i2.1432 

Prihandini, R. M., Dafik, D., & Iskandar, D. N. U. (2023). Developing smart fractions as a learning media assisted 
by ispring suite 9 and geogebra for escalating students’ computational thinking skills. Alifmatika: Jurnal 
Pendidikan Dan Pembelajaran Matematika, 5(2), 188–206. 
https://doi.org/10.35316/alifmatika.2023.v5i2.188-206 

Pursitasari, I. D., Suhardi, E., Putra, A. P., & Rachman, I. (2020). Enhancement of Student’s Critical Thinking Skill 
Through Science Context-Based Inquiry Learning. Jurnal Pendidikan IPA Indonesia, 9(1), 97–105. 
https://doi.org/10.15294/jpii.v9i1.21884 

Putri, D. A., & Pratiwi, V. (2022). Pengembangan Multimedia Interaktif DIGITAX (Digital Tax Administration Media) 
Berbasis Web Menggunakan Google Sites pada Mata Pelajaran Administrasi Pajak Kelas XI SMK. Jurnal 
Pendidikan Akuntansi (JPAK), 10(2), 94–105. https://doi.org/10.26740/jpak.v10n2.p94-105 

Putri, Y. D. S., & Arifin, A. Z. (2023). The Effectiveness of Multimedia Powerpoint Based On iSpring Suit 9 On The 
Learning Outcomes of IPA Class IV Students MIS Al-Hidayah Kamarang Lebak. Syekh Nurjati International 
Conference on Elementary Education, 1, 346–353. https://doi.org/10.24235/sicee.v1i0.15001 

Qorib, M. (2024). Analysis Of Differentiated Instruction As A Learning Solution In Student Diversity In Inclusive And 
Moderate Education. IJRS: International Journal Reglement & Society, 5(1), 43–55. 
https://doi.org/10.55357/ijrs.v5i1.452 

Qorib, Muhammad. (2024). Analysis the Impact of Differentiated Instruction on Critical Diversity Literacy in Inclusive 
Education. Aksaqila International Humanities and Social Sciences [AIHSS], 3(1), 1–19. 
https://doi.org/10.30596/aihss.v3i1.502 

Ramadhanti, E., Nurhasanah, A., & Taufik, M. (2023). Implementation of the Discovery Learning Model-Based 
Critical Thinking Skills in Thematic Learning at SDIT Al-Khairiyah. EduBasic Journal: Jurnal Pendidikan 
Dasar, 5(1), 41–52. https://doi.org/10.17509/ebj.v5i1.51441 

Ramdani, A., Jufri, A. W., Gunawan, Fahrurrozi, M., & Yustiqvar, M. (2021). Analysis of students’ critical thinking 
skills in terms of gender using science teaching materials based on the 5e learning cycle integrated with local 
wisdom. Jurnal Pendidikan IPA Indonesia, 10(2), 187–199. https://doi.org/10.15294/jpii.v10i2.29956 

Rashov, O. (2024). Modern Methods of Teaching Foreign Languages. International Scientific and Current 
Research Conferences, 1(1), 158–164. 

Rasoolimanesh, S. M., Wang, M., Roldán, J. L., & Kunasekaran, P. (2021). Are We in Right Path for Mediation 
Analysis? Reviewing the Literature and Proposing Robust Guidelines. Journal of Hospitality and Tourism 
Management, 48(September), 395–405. https://doi.org/10.1016/j.jhtm.2021.07.013 

Sa’diyah, U., Suradji, M., Tamaji, S. T., & Fauziyah, N. R. (2024). The Effect of Implementing Project Based 
Learning Assisted by Manipulative Learning Media on Elementary School Students Understanding Ajer. Ajer: 
Advanced Journal of Education and Religion, 1(1), 53–61. https://doi.org/10.52166/ajer.v1i1.5548 

Saad, A., & Zainudin, S. (2022). A Review of Project-Based Learning (PjBL) and Computational Thinking (CT) in 
Teaching and Learning. Learning and Motivation, 78(May), 1–8. https://doi.org/10.1016/j.lmot.2022.101802 

Samawati, Z., Rachmadiarti, F., & Susananingsih, D. E. (2023). Implementation of PBL Model with Differentiated 
Learning to Improve Students’ Motivation and Cognitive Learning Outcomes on Evolution Material. Jurnal 
Eksakta Pendidikan (JEP), 7(2), 197–210. https://doi.org/10.24036/jep/vol7-iss2/771 

Sardana, N., Shekoohi, S., Cornett, E. M., & Kaye, A. D. (2023). Qualitative and Quantitative Research Methods. 
Substance Use and Addiction Research: Methodology, Mechanisms, and Therapeutics, 3, 65–69. 
https://doi.org/10.1016/B978-0-323-98814-8.00008-1 

Sari, D. M. M., & Prasetyo, Y. (2021). Project-based-learning on critical reading course to enhance critical thinking 
skills. Studies in English Language and Education, 8(2), 442–456. https://doi.org/10.24815/siele.v8i2.18407 

Sari, R. M., Sumarmi, Astina, I. K., Utomo, D. H., & Ridhwan. (2021). Increasing Students Critical Thinking Skills 
and Learning Motivation Using Inquiry Mind Map. International Journal of Emerging Technologies in Learning 
(IJET), 16(3), 4–19. https://doi.org/10.3991/ijet.v16i03.16515 

Septiany, L. D., Puspitawati, R. P., Susantini, E., Budiyanto, M., Purnomo, T., & Hariyono, E. (2024). Analysis of 

https://doi.org/10.17509/ije.v19i1.82770


Makmun, Zubair, Alqadri, Lestari, & Nur 
Differentiated project-based learning using interactive multimedia to improve students' critical thinking skills 

| 38 

DOI: https://doi.org/10.17509/ije.v19i1.82770  

p- ISSN 1978-1342 e- ISSN 2442-4730 

High School Students’ Critical Thinking Skills Profile According to Ennis Indicators. IJORER : International 
Journal of Recent Educational Research, 5(1), 157–167. https://doi.org/10.46245/ijorer.v5i1.544 

Setemen, K., Sudirtha, I. G., & Widiana, I. W. (2023). The Effectiveness of Study, Explore, Implement, Evaluate E-
Learning Model Based on Project-Based Learning on the Students Conceptual Understanding and Learning 
Agility. Journal of Technology and Science Education, 13(3), 583–596. https://doi.org/10.3926/jotse.1624 

Setiyawan, A., Manggalasari, L. C., Prasetya, T. A., Towip, T., & Noviansyah, W. (2021). Development of Hydraulic 
Cylinder Excavator Learning Media Based on Augmented Reality with Shapr 3D. Journal of Physics: 
Conference Series, 2111, 1–9. https://doi.org/10.1088/1742-6596/2111/1/012008 

Setyawati, R. D., Pramasdyahsari, A. S., Astutik, I. D., Nusuki, U., Aini, S. N., Arum, J. P., Widodo, W., Salamah, 
U., & Zuliah, N. (2022). Improving Mathematical Critical Thinking Skill through STEM-PjBL: A Systematic 
Literature Review. International Journal of Research in STEM Education (IJRSE), 4(21), 1–17. 
https://doi.org/10.31098/ijrse.v4i2.1141 

Sevtia, A. F., Taufik, M., & Doyan, A. (2022). Pengembangan Media Pembelajaran Fisika Berbasis Google Sites 
untuk Meningkatkan Kemampuan Penguasaan Konsep dan Berpikir Kritis Peserta Didik SMA. Jurnal Ilmiah 
Profesi Pendidikan, 7(3), 1167–1173. https://doi.org/10.29303/jipp.v7i3.743 

Sirait, J. V., & Amnie, E. (2023). Analysis of Students’ Collaboration Skills through Project-Based Learning Model. 
Gagasan Pendidikan Indonesia, 4(1), 43–50. https://doi.org/10.30870/gpi.v4i1.19836 

Smets, W., Neve, D. De, & Struyven, K. (2020). Responding to students’ learning needs: how secondary education 
teachers learn to implement differentiated instruction. Educational Action Research, 30(2), 243–260. 
https://doi.org/10.1080/09650792.2020.1848604 

Struyven, K., Gheyssens, E., & Griful-Freixenet, J. (2019). Differentiated Instruction in Teaching and Teacher 
Education, the DI-Quest Model. Encyclopedia of Teacher Education, 19(June), 1–7. 
https://doi.org/10.1007/978-981-13-1179-6_48-1 

Supratiknya, A. (2015). Metodologi Penelitian Kuantitatif & Kualitatif dalam Psikologi. In Sustainability (Switzerland) 
(Vol. 11, Issue 1). Yogyakarta: Universitas Sanata Dharma. 

Sutiani, A., Situmorang, M., & Silalahi, A. (2021). Implementation of an Inquiry Learning Model with Science 
Literacy to Improve Student Critical Thinking Skills. International Journal of Instruction, 14(2), 117–138. 
https://doi.org/10.29333/iji.2021.1428a 

Tampubolon, M. L. V., & Sipahutar, H. (2024). Development of Project-Based Modules to Improve Learning 
Outcomes, Sritical Thinking and Problem-Solving Skills. JPBI (Jurnal Pendidikan Biologi Indonesia), 10(2), 
531–541. https://doi.org/10.22219/jpbi.v10i2.32958 

Tamsah, H., Ilyas, J. B., & Yusriadi. (2021). Create Teaching Creativity through Training Management, 
Effectiveness Training, and Teacher Quality in the Covid-19 Pandemic. Journal of Ethnic and Cultural 
Studies, 8(4), 18–35. https://doi.org/10.29333/ejecs/800 

Ventista, O. M., & Brown, C. (2023). Teachers’ Professional Learning and its Impact on Students’ Learning 
Outcomes: Findings From a Systematic Review. Social Sciences and Humanities Open, 8, 1–19. 
https://doi.org/10.1016/j.ssaho.2023.100565 

Wormeli, R. (2023). Differentiation: From Planning to Practice, Grades 6-12. Routledge: New York. 
https://doi.org/10.4324/9781032681009 

Wu, Y. (2024). Critical Thinking Pedagogics Design in an Era of ChatGPT and Other AI Tools-Shifting From 
Teaching “What” to Teaching “Why” and “How.” Journal of Education and Development, 8(1), 1–10. 
https://doi.org/10.20849/jed.v8i1.1404 

Wulandari, A., Sulistyowati, R., & Hakim, L. (2022). Pengaruh Multimedia Interaktif Berbasis Google Sites Pada 
Materi Usaha dan Energi Untuk Peningkatan Hasil Belajar Siswa. Jurnal Luminous: Riset Ilmiah Pendidikan 
Fisika, 3(2), 83–88. https://doi.org/10.31851/luminous.v3i2.8860 

Yusnanto, R., & Rahayu, A. (2022). Application of Learning Video Based on Visual, Auditory, and Kinesthetic 
Learning Styles to Increase Thermodynamics Learning Motivation at Grade XI in High School. Proceedings 
of the 3rd Tarumanagara International Conference on the Applications of Social Sciences and Humanities 
(TICASH 2021), 655, 1715–1719. https://doi.org/10.2991/assehr.k.220404.278 

Zhang, L., & Ma, Y. (2023). A Study of the Impact of Project-Based Learning on Student Learning Effects: A Meta-
Analysis Study. Frontiers in Psychology, 14(July), 1–14. https://doi.org/10.3389/fpsyg.2023.1202728 

Zulfikar, Azis, Z., & Nasution, M. D. (2022). Students’ Critical Thinking Ability Through the Application of the 
Creative Problem Solving (CPS) Model assisted by Autograph. Journal of Mathematics Education and 
Application (JMEA), 1(3), 142–147. https://doi.org/10.30596%2Fjmea.v1i3.12099 

Zulyusri, Z., Elfira, I., Lufri, L., & Santosa, T. A. (2023). Literature Study: Utilization of the PjBL Model in Science 
Education to Improve Creativity and Critical Thinking Skills. Journal of Research in Science Education, 9(1), 
133–143. https://doi.org/10.29303/jppipa.v9i1.2555 

 

https://doi.org/10.17509/ije.v19i1.82770

