
 
 

 

 

 

 

 

 

Development of Circulation System E-Dioclass to Foster 
Critical Reasoning and Cognitive Learning Outcomes  
 
Farida Nuraini1, Mimien Henie Irawati Al Muhdhar1, Zainudin Hassan2, Murni Sapta Sari1, 
Deny Setiawan1, Cicilia Novi Primiani3, Wachidatul Linda Yuhanna3, Feni Tin Faizah4  

1 Universitas Negeri Malang, Indonesia; mimien_henie@yahoo.co.id  
2  Universiti Teknologi Malaysia, Malaysia; p-zainudin@utm.my  
3  Universitas PGRI Madiun, Indonesia; primiani@unipma.ac.id  
4 SMAN 2 Batu, Indonesia; fenitinfaizah@gmail.com  

 

  Abstract  

Keywords: 
Critical Reasoning 
Dimensions; 
Cognitive Learning 
Outcomes; Google 
Classroom; 
Circulation System 

 Critical reasoning skills are still relatively low among students and have a significant 
impact on cognitive learning outcomes. This study aims to produce E-Dioclass 
learning media on the PBLPOE model of circulatory system material integrated with 
SDGs number 3 to develop critical reasoning dimensions and cognitive learning 
outcomes of phase F students that are valid and practical. The research model used is 
the Lee & Owens development model with five stages, namely analysis, design, 
development, implementation, and evaluation. The analysis stage aims to identify the 
needs of teachers and students. The design stage aims to design E-Dioclass media. The 
development stage is to realize the design in the form of a storyboard to become a 
prototype. The implementation stage is to apply the media in four meetings. The 
evaluation stage is to determine the effectiveness of the media. E-Dioclass media is a 
Google Classroom-assisted media that can be accessed online through electronic 
devices. The results of E-Dioclass media validation by media experts, material experts, 
and biology education practitioners obtained an average score of 95.7%. The results of 
the practicality test obtained a score of 81.6%. Therefore, E-Dioclass media is declared 
valid, practical. 

  

   
Abstrak  

Kata kunci:  
Dimensi Bernalar 
Kritis; Hasil Belajar 
Kognitif; Google 
Classroom; Sistem 
Sirkulasi  

 Kemampuan bernalar kritis masih tergolong rendah di kalangan siswa dan 
berdampak signifikan terhadap hasil belajar kognitif. Penelitian ini bertujuan 
untuk menghasilkan media pembelajaran E-Dioclass pada model PBLPOE 
materi sistem sirkulasi terintegrasi SDGs nomor 3 untuk 
menumbuhkembangkan dimensi bernalar kritis dan hasil belajar kognitif 
siswa fase F yang valid dan praktis. Model penelitian yang digunakan adalah 
model pengembangan Lee & Owens dengan lima tahap, yaitu analisis, 
desain, pengembangan, implementasi, dan evaluasi. Tahap analisis bertujuan 
mengidentifikasi kebutuhan guru dan siswa. Tahap desain bertujuan 
merancang media E-Dioclass. Tahap pengembangan untuk merealisasikan 
desain dalam bentuk storyboard hingga menjadi prototipe. Tahap 
implementasi untuk menerapkan media dalam empat kali pertemuan. Tahap 
evaluasi untuk mengetahui keefektifan media. Media E-Dioclass merupakan 
media berbantuan Google Classroom yang dapat diakses secara online 
melalui perangkat elektronik. Hasil validasi media E-Dioclass oleh ahli 
media, ahli materi, dan praktisi pendidikan biologi memperoleh nilai rata-
rata sebesar 95,7%. Hasil uji praktikalitas memperoleh skor 81,6%. Oleh 
karena itu, media E-Dioclass dinyatakan valid, praktis.  
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PENDAHULUAN 

A strategy that emphasizes the need to integrate sustainable ideas into the educational 

process to equip students with knowledge, skills, attitudes, and principles to support 

sustainable development is the definition ofEducation for Sustainable Development(ESD) (Ekantini 

& Wilujeng, 2018). The success of ESD implementation depends on the curriculum and the role 

of teachers, but this is not optimal if it only focuses on cognitive aspects without training skills 

and attitudes (Vioreza et al., 2023). The Independent Curriculum prioritizes a learning approach 

that places students at the center of the learning process to develop quality human resources by 

integrating the Pancasila Student Profile as a basis for character formation (Rosmana et al., 

2022). One of the main dimensions of the Pancasila student profile is critical reasoning skills, 

namely the ability to analyze, evaluate, and draw conclusions objectively (Kemendikbudristek, 

2022). 

A preliminary study in class XI Bio 2 of SMAN 2 Batu showed an average critical 

reasoning ability of 66.6 students, which has met the Learning Objectives Achievement Criteria 

(KKTP) but still needs to be improved. These abilities include three main indicators: obtaining 

and processing information, analyzing and evaluating reasoning, and reflecting on thoughts 

(Kemendikbudristek, 2022). These abilities are closely related to higher-level cognitive 

processes, especially analyzing (C4) and evaluating (C5), thus impacting students' cognitive 

learning outcomes (Raturoma & Laisnima, 2023). Cognitive learning outcomes reflect thinking 

abilities from the basic level (C1) to higher-level abilities (C6), so cognitive improvement is an 

indicator of the effectiveness of learning activities that require appropriate learning strategies 

and media (Pranyoto & Geli, 2020). 

Interactive learning media based on technology and animation have been proven to 

facilitate students' understanding of complex material in an engaging manner (Afrilia et al., 

2022). The use of learning media can provide assistance in conveying new concepts and solving 

problems in learning, especially in abstract material such as the human circulatory system, 

which requires visualization for easier understanding (Dewantara et al., 2020). In accordance 

with Ariesta, (2019), e-learning also contributes positively to student understanding and 

memory. In the context of biology learning, digital media such as Google Classroom is very 

effective because it is easy to use, free, and integrated with Google Drive, thus facilitating 

material distribution (Lestari & Marhamah, 2022). Digital media innovation is important to 

encourage active student participation, one of which is through the development of E-Dioclass, 

an interactive media based on Google Classroom for the cardiovascular system material with 

the addition of electronic Student Worksheets (LKPD) in it (Hilal et al., 2022). Electronic LKPD 

allows students to learn independently, complete assignments, and build understanding, 

making it effective in developing critical thinking skills and learning outcomes in the cognitive 

domain (Rahmadayanti et al., 2022). 

Selecting an appropriate learning model, tailored to student characteristics and teaching 

materials, plays a crucial role in improving students' cognitive achievement and critical 

reasoning skills (Rahmawati, 2022). One relevant learning model isProblem Based Learning 
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Predict-Observe-Explain(PBLPOE) by integrating real-life problem-solving skills with the stages 

of prediction, observation, and explanation, and encouraging independent construction of 

knowledge (Fitriani et al., 2020). The application of E-Dioclass media in the PBLPOE model is 

expected to support biology learning, especially on the human circulatory system, which is often 

considered difficult by 62.2% of students due to the use of scientific terms and the complexity 

of the concept. Therefore, the circulatory system material should be presented not only 

conceptually, but also linked to a global context, such as the Sustainable Development Goals 

(SDGs) that promote environmental awareness and well-being (Tareze et al., 2022). This 

integration aims to ensure students understand the biological relevance of the circulatory 

system to global issues, particularly SDG point 3 indicator 3.4 concerning reducing deaths from 

non-communicable diseases and improving mental health, as well as fostering awareness of 

their role in supporting sustainability. 

Based on the explanation, the purpose of this research is to develop visual learning media 

assisted by Google Classroom by utilizing technology in the PBLPOE model to develop critical 

reasoning dimensions and cognitive learning outcomes of students of SMAN 2 Batu Phase F on 

the integrated circulation system material of SDGs number 3 that is valid and practical. E-

Dioclass media already has a copyright registration letter or product rights of the Republic of 

Indonesia with certificate number EC002025043926. 

 

RESEARCH METHODS 

The type of research conducted is development research (Research and development) using 

the Lee & Owens (2004) model approach. This model was chosen because it has the specificity 

to develop educational tools in the form of multimedia-based learning media (Iriani et al., 2022). 

This research model has five research stages, namely analysis (analysis) which contains the needs 

analysis stage (need assessment) and early-late analysis (front-end analysis), design (design), 

development (development), implementation (implementation), and evaluation (evaluation) (Lee & 

Owens, 2004).   

Analysis 

The analysis phase aims to identify the causes of gaps in the field, which can then serve 

as a reference for needs. This phase involves data collection using questionnaires to analyze 

teacher and student needs, along with a preliminary research test to identify students' initial 

critical reasoning abilities and cognitive learning outcomes. 

Design 

The design phase aims to plan the concept based on the analysis results and then design 

the media to be developed. The design phase includes scheduling, project team determination, 

media specifications, material structure, and configuration control and review cycles. 

Development 

The development stage consists of pre-production activities to organizestoryboard media, 

production to develop media to produceprototype E-Dioclass media, while post-production 

activities include testing the validity of the material and media as well as testing the practicality 

of the developed media. The validity of the media and material is assessed using a scaleLiked1-

5, which was conducted twice with material experts, media experts, and biology education 

practitioners. Media that had been proven to be suitable and valid then entered the practicality 
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testing stage, which referred to Branch, 2009, including individual trials (one-to-one trial), small 

group trials (small group), and field trials (field trial). 

Implementation 

This research article is limited to practicality testing. 

Evaluation 

The final stage is evaluation, which is carried out to assess the quality and effectiveness of 

the media that has been developed. 

Validity tests and practicality tests are analyzed using the following formulas 

  

V/P= 
𝑇𝑠𝑒

𝑇𝑠ℎ
× 100% 

Information: 

V/P : validity/practicality 

These : total score obtained 

TSh   : expected total score 

The results of the calculations obtained were then analyzed using the criteria according to 

(Aka et al., 2018) as shown in Table 1. 

 

Table 1. 

Validity and Practicality Criteria 

No Validity/Practicality Criteria 

(Competency Test Data) 

Validity/Practicality 

Category 

Level of Validity/Practicality 

1 X=100 Very valid/practical Very valid/practical, can be used 

without revision 

2 80 ≤ X < 100 Valid/practical Valid/practical, can be used with 

revision 

3 60 ≤ X < 80 Less valid/practical Less valid/practical, not 

recommended for use 

4 40 ≤ X < 60 Not valid/practical Invalid/practical major revision, 

not recommended for use 

 5 20 ≤ X < 40 Very 

invalid/impractical 

Very invalid/impractical, not used 

Source: Adapted from (Aka et al., 2018). 

 

 

RESEARCH RESULTS AND DISCUSSION 

Results 

Level of Analysis 

The results of preliminary research on October 7, 2024 regarding the needs of biology teachers 

at SMAN 2 Batu, Mrs. Feni Tin Faizah S.Pd. obtained several pieces of information, namely: (1) 

teachers have taught critical reasoning dimension competencies and characters, but students' 

critical reasoning abilities need to be improved, (2) learning models that are often used include 

PBL, PJBL, andcooperative, (3) teachers never integrate the SDGs of healthy and prosperous 
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living into learning materials, (4) learning resources during the learning process in the 

classroom still use textbooks from the school. 

The results of the questionnaire on the needs analysis of class XI Bio 2 students at SMAN 2 Batu 

obtained several pieces of information, namely: (1) students at SMAN 2 Batu with a visual 

learning style have a percentage of 64.9, (2) students are already familiar with the terms critical 

reasoning dimensions and SDGs but are still rarely integrated into biology learning materials, 

(3) each class at SMAN 2 Batu is facilitated with adequate infrastructure and equipment ranging 

from LCDs, projectors, speakers, and school wifi, (4) the school allows students to bring cell 

phones, laptops, and tablets to school but with teacher supervision, meaning that cell phones 

may not be operated during class hours without the teacher's permission. 

Early-late analysis stage (front-end analysis) was conducted to determine the initial critical 

reasoning competencies of phase F students of SMAN 2 Batu through a critical reasoning 

dimension test that refers to the critical reasoning dimension indicators. The results of the 

preliminary research conducted on October 7, 2024, obtained an average score of 66.6. The 

initial-final analysis stage (front-end analysis) was also conducted to determine the initial abilities 

of students' cognitive learning outcomes through a multiple-choice test. The test refers to 

cognitive learning outcome indicators, of the six cognitive learning outcome indicators, only 

two indicators were used, namely indicators C4 (analyzing) and C5 (evaluating) because both 

are classified as high-level cognitive learning outcome indicators. Both indicators need to be 

practiced because they indirectly train students' critical reasoning skills. Indicator C4 received 

an average score of 64.0, which is in the low category. Indicator C5 received an average score of 

69.2, which is in the low category. 

Design Stage 

The E-Dioclass media development activity began in August-December 2024. The project team 

consisted of Farida Nuraini as a researcher, Prof. Dr. Hj. Mimien Henie Irawati Al-Muhdhar, 

M.S. as a supervisor, and involved material expert validators, media experts, and biology 

education practitioners. The E-Dioclass media developed contains material on the human 

circulatory system phase F in effective and communicative Indonesian. The E-Dioclass media 

can be used by students after joining or entering the code shared by the teacher. The menu in E-

Dioclass contains learning outcomes, teaching materials, and for each topic there will be 

attendance, learning objectives, LKPD and games. The teaching materials are arranged using 

Google Sites which are equipped with attractive and informative illustrations so that they can 

help facilitate student understanding. The learning structure used in the E-Dioclass media on 

the circulatory system material is adjusted to the learning outcomes of phase F to compile 

learning objectives in 4 meetings. The learning tools created include teaching modules and 

LKPD with the PBLPOE learning model. The configuration control stage and review cycle refer 

to the Ministry of Education, Culture, Research and Technology (2017) starting from the type of 

format used in the E-Dioclass media in the form ofwebsite, format selectionwebsitebecause it 

doesn't require a lot of money,websiteOne of the options used is Google Sites because it provides 

a free domain and users don't need to download additional applications, so it doesn't require 

additional storage and can be accessed on all mobile devices with an internet connection. Google 

Classroom was chosen because it providesplatformIt's free and integrated with Google, so you 

don't need to download additional apps if you're using it on a laptop. However, if you're using 
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it on a phone or tablet, you can download the Google Classroom app for maximum usability. 

Canva was chosen to create the LKPD because it providesplatformFree and easy-to-use editing 

software. Word Wall is used to create interactive games that allow students to practice problems 

through play. 

Development Stage 

The pre-production stage producesstoryboardas shown in Table 2. 

 

Table 2. 

Storyboard Media E-Dioclass 

No  Layout Keterangan  

1.  

 

Initial view of Google Classroom after joining 

the E-Dioclass class 

 

2. 

 

E-Dioclass display on the “Class 

Assignments” menu 

 

3. 

 

When you select the "Learning Objectives" 

menu, a PDF will appear containing the 

learning objectives. 

 

4. 

 

When you select the "LKPD" menu, several 

displays will appear.linkwhich can be accessed 

to the applicationCanva 

 

5.  

 

The display when selecting the “Quiz” menu 

will then go towebsite Word Wall 

 

Source: Processed by Researchers 

 

The Production Stage producesprototype which can be accessed by scanningbarcodewhich is 

shown in Figure 1. 
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Gambar 1. Barcode Media E-Dioclass 

  Sumber: Diolah peneliti 

 

The post-production stage obtained the results of the validity and practicality of the E-

Dioclass media. The material validity assessment process was carried out by Dr.drh. Cicilia 

Novi Primiani, M.Pd. In the first material validation stage, the percentage obtained was 92.0 

with a valid category but there were several inputs and comments. Based on these results, 

improvements were made referring to the input submitted by the validator and then the second 

stage of validation was carried out and obtained a percentage of 100.0 with a valid category. 

The detailed validation results by material experts are listed in Table 3.  

Table 3. 

Validation Results by Material Experts 

No Rated aspect First Stage 
Validation 

Second Stage 
Validation 

1. Content Eligibility 90,0 100,0 
2. Presentation 86,7 100,0 
3. Linguistics 100,0 100,0 
4. Integration of Material with Critical Reasoning 

Dimensions 
100,0 100,0 

5. Integration of Material with Cognitive Learning 
Outcomes 

86,7 100,0 

Total 92,0 100,0 

Source: Processed by Researchers 

The E-Dioclass media, which had been deemed valid based on a review by material 

experts, was then validated by media experts on Dr. Wachidatul Linda Yuhanna. The results of 

the first stage of media validation obtained a percentage of 82.8 in the valid category but with 

several improvements. The results of the second stage of media validation showed a percentage 
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of 100.0 with a very valid assessment category. The detailed results of the validation by media 

experts are listed in Table 4.  

Table 4. 

Validation Results by Media Experts 

  

No Rated aspect First Stage 
Validation 

Second Stage 
Validation 

1. Technical Quality 86,0 100,0 
2. Appearance 80,0 100,0 
3. Visual Communication 80,0 100,0 
4. Effects of Media on Learning 

Strategies 
86,7 100,0 

5. Media Integration with Critical 
Reasoning Dimension 

84,0 100,0 

6. Media Integration with Students' 
Cognitive Learning Outcomes 

80,0 100,0 

Total 82,8 100,0 

Source: Processed by Researchers 

The third validation stage was conducted with biology education practitioners, namely Ms. Feni 

Tin Faizah, S.Pd. from SMAN 2 Batu, and obtained a percentage score of 86.0 with a valid 

category without any comments or suggestions so that it could be continued to the next stage 

without any improvements. The detailed validation results by biology education practitioners 

are listed in Table 5. 

 

Table 5. 

Validation Results by Biology Education Practitioners 

No Rated aspect Score Obtained Percentage 

1. Material 40 87,5 

2. Media Quality 25 84,0 

3. Linguistics 15 93,3 

4. Media Suitability 45 88,8 

5. Media Integration with Critical Reasoning Dimension 25 80,0 

6. Media Integration with Students' Cognitive Learning Outcomes 10 80,0 

Total 160 86,2 

Source: Processed by Researchers 

The media, which had been declared valid and suitable for use by the validator, then underwent 

a practicality test consisting of three stages: individual trials, small group trials, and field trials. 

The percentage of individual trials was 88.6, which was categorized as practical media and 

could be used with some improvements. The percentage of results from small group trials 

reached 83.4 and was declared valid but with some revisions. The results of the field trials 
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obtained a percentage of 80.5, categorized as practical. The detailed results of the practicality 

test are listed in Table 6. 

Table 6. 

Practicality Trial Results 

No Rated aspect Individual 
Trial 

Small Group 
Trial 

Field 
Trial 

1. Material 86,6 83,4 80,4 
2. Interest 90,6 83,1 85,7 
3. Presentation 93,3 83,8 79,4 
4. Media Integration with Critical Reasoning 

Dimension 
86,6 83,1 76,3 

5. Media Integration with Students' Cognitive 
Learning Outcomes 

86,6 83,7 80,5 

Total 88,6 83,4 80,5 

Source: Processed by Researchers 

Implementation Stage 

This research article is limited to practicality testing. 

 

Evaluation Stage 

The formative evaluation process resulted in material validity with a percentage of 100.0 

in the very valid category, the results of media validity obtained a percentage of 100.0 included 

in the very valid category, the results of the validity of biology education practitioners produced 

a percentage of 86.0 which was classified as valid criteria, while the results of the practicality 

test had a percentage of 81.6 practical criteria. The results of the formative evaluation indicate 

that the E-Dioclass media can support the biology learning process. The media can be said to be 

theoretically and practically valid in its application in learning activities to develop critical 

reasoning and students' cognitive learning achievements.  

 

Discussion 

The validation results of the E-Dioclass media indicate that the E-Dioclass media meets 

the valid and practical criteria for use in learning activities, especially to develop critical 

reasoning skills and students' cognitive learning outcomes. The innovative E-Dioclass media 

developed is characterized by containing circulatory system material integrated with SDGs 

number 3, namely a healthy and prosperous life. The material in the media is delivered using a 

website display equipped with supporting animations, interactive illustrations and thematic 

infographics, the presence of which supports students to achieve a deeper understanding of the 

circulatory system material. This is in accordance with research conducted by Assidiqi & 

Sumarni, (2020) that the website as a learning medium or material provider platform is a way 

that can support the success of interactive learning because it is able to present varied and easily 

accessible content. The material provided on the website can be accessed by students flexibly, 

both in terms of time and place, because it has been packaged electronically and is available 
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through an online learning platform (Habibi et al., 2013). This advantage allows personalization 

of learning according to the pace and learning preferences of each student. 

The website used to deliver the material not only contains images and text, but is also 

equipped with posters with the aim of making it easier for students to receive and implement 

the integrated SDGs material. According to Astuti, (2018) the use of posters as a medium for 

conveying information is considered more effective because the message is easy to understand 

with clear images, the use of concise phrases and sentences will make it easier for students to 

understand. The poster display in visual form will be able to influence and motivate everyone 

who sees it, especially because of the color, layout, and communicative visualization, so that it 

can stimulate the desire to implement the message of the poster (Simarmata et al., 2022). The 

circulatory system material integrated with the SDGs of a healthy and prosperous life has the 

hope that students are able to implement the related material in their daily lives, both in 

maintaining health, recognizing a healthy lifestyle, to the importance of blood donation and an 

active lifestyle. According to Tareze et al., (2022)  the policy of implementing SDGs in the lives 

of students aims to ensure that each individual gets a good quality of life and also emphasizes 

the importance of the relationship between humans and the natural environment to care for and 

protect each other. The SDGs are not solely the responsibility of the government but also involve 

the participation of all levels of society, including students. Therefore, teachers need to carefully 

prepare their learning, including by integrating educational habits into the school environment 

(Nasrullah et al., 2025). The goal of implementing SDG values in learning materials is to shape 

students' awareness and concern for global health and environmental issues. 

Learning activities utilizing E-Dioclass media can foster critical reasoning skills and 

improve students' cognitive achievement. E-Dioclass media, equipped with the Student 

Worksheet (LKPD) menu in the PBLPOE learning model, can train students' critical reasoning 

skills through the provided problems. The PBLPOE model was chosen because all phases within 

the model can accustom students to critical reasoning and develop problem-solving skills 

(Fitriani et al., 2020). These phases include problem orientation.(Orientation of the problem), 

organizing students(Organization of Students), prediction(Prediction), investigation or 

observation(investigation/observation), explanation or submission of reports(Explanation), 

analysis and evaluation(Analysis and Evaluation). The relationship between the PBLPOE model 

LKPD contained in E-Dioclass and students' critical reasoning abilities can be seen in the 

phaseorientation of the problem, which aims to foster students' curiosity and critical reasoning 

skills through problems in the E-Dioclass LKPD that are actual and in accordance with real-life 

problems (Wahyuni et al., 2015). The problem-based learning model can be used in this E-

Dioclass media, because it can empower students to work collaboratively, conduct research, 

integrate theory and practice, and develop solutions to the specified problems and their critical 

thinking skills (Şenel & Adilogullari, 2015). In addition, the problem-based approach provides 

space for students to construct their own meaning from the learning experiences they have had. 

The use of appropriate media in the learning process can significantly impact students' 

ability to effectively solve critical problems (Nurfadhillah et al., 2021). This is because effective 

media facilitates students' access to a wider and more diverse range of information sources, 

enabling the development of independent analytical thinking (Kusumaningtyas, 2022). 

According to Dewi & Nugroho (2020), Google Classroom-based learning media can effectively 
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improve students' analytical skills in learning, but the use of such media must be carefully 

prepared to achieve the desired learning objectives. Furthermore, according to Erlangga et al. 

(2021), the use of Google Classroom in problem-based teaching and learning significantly 

improves critical reasoning skills compared to conventional methods. Google Classroom can 

help optimize students' critical reasoning skills by enabling them to learn independently, 

explore additional learning resources, and enhance interaction through in-depth discussions 

and reflection (Aini et al., 2023). Features such as digital quizzes, automatic assignment 

submission, and direct feedback from teachers also accelerate the reflective learning cycle. These 

discussion and reflection activities can utilize E-Dioclass media by using the "communication 

forum" menu. Interactions between teachers and students, as well as students, can take place 

directly through this menu, more privately, as they won't be visible to the entire class, as the 

comments section is reserved for individual students (Rizkianti & Mustika, 2022). 

Learning activities using LKPD available in E-Dioclass media are adapted to the PBLPOE 

learning model, so that it can be a practice for students to reason critically. According to 

Rikmasari et al., (2022), students' analytical and evaluation abilities improve after implementing 

a learning model integrated with POE, whether using media or not. However, to facilitate 

understanding during the learning process, it is very important to include concrete examples 

when delivering lesson materials and the use of learning media is highly recommended as a 

means to optimize learning. The implementation of the problem-based learning model, students 

are trained to analyze articles and dig up relevant information as a basis for examining the given 

problem, so this can foster C4 (analyzing) abilities and can provide significant improvements in 

cognitive learning achievement (Farhan & Arisona, 2022). According to Rostyanta et al., (2020) 

the use of Google Classroom-based learning media can accustom students to think and analyze 

independently. According to Zakaria & Ningsih (2024), Google Classroom facilitates the 

delivery of material and the exploration of ideas. Furthermore, students are given individual 

assignments to facilitate independent learning. With these capabilities, students not only master 

the content but also relate the material to real-world problems around them. 

Students' low critical reasoning skills can be caused by a lack of interest in reading due to 

learning resources or media that are less interactive, less motivating, or boring (Azizah & 

Alberida, 2021). Students' low interest in reading can affect their critical reasoning skills (Anisa 

et al., 2021). Teaching methods used by teachers, such as lectures and summarizing, can also 

impact students' low interest in reading and learning (Agustami et al., 2017). Furthermore, a 

lack of curiosity in students can also affect their critical reasoning skills. Teachers can foster this 

curiosity by helping students review the material they have learned and analyze images 

(Waridah & Selvia, 2024). Students' critical reasoning skills are essential for understanding 

complex biology material and are relevant to everyday life problems (Rahayuningsih, 2022). 

The use of efficient and relevant media has the potential to be a solution in efforts to improve 

students' critical reasoning skills. E-Dioclass media provides student worksheets (LKPD) that 

can train students to obtain and process information, as well as think critically to find solutions 

to problems they encounter. This is in accordance with Ai'syah et al. (2022), which shows that 

the use of interactive learning media can improve students' critical reasoning skills. The 

presence of interactive features in the media makes learning more enjoyable and meaningful. 

Thus, E-Dioclass media can be an effective tool in improving students' critical reasoning skills 
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and cognitive learning outcomes. 

 

CONCLUSION 

Through this research, it can be seen that the E-Dioclass learning media has been proven 

valid and practical to contribute to improving critical reasoning skills and cognitive 

achievements of phase F students. This finding shows that the integration of circulatory system 

material with SDGs number 3 presented through website-based Google Classroom and 

animation can significantly facilitate students' understanding of complex material. This success 

was only known after validation stages by experts and practical tests by students who had 

completed the material consisting of individual trials, small groups, and field trials. 

The results of this study confirm and strengthen previous findings that demonstrate the 

effectiveness of digital and problem-based learning media in encouraging the improvement of 

critical reasoning skills and cognitive achievement of students. In addition, this study also 

contributes a new approach in designing interactive learning media integrated with Google 

Classroom and an interactive website containing integrated material on SDGs number 3. The 

new perspective offered is the contextual integration of biology content, Pancasila student 

profiles, and global sustainability issues in one integrated media that can be accessed flexibly 

online. 

The sample size is one of the limitations of this study, which only covered one class at one 

school (SMAN 2 Batu) and one educational level (phase F), thus limiting the generalizability of 

the findings. The material variation also only covered the topic of the human circulatory system, 

without cross-topic testing or different grade levels. Furthermore, due to the focus on validation 

and practicality, the study did not include a broad effectiveness test. Therefore, further research 

is needed with a larger sample size, across educational levels, and implementation in the context 

of other biology materials. With a more in-depth and comprehensive approach, more 

appropriate and impactful learning policies can be formulated for the development of more 

adaptive and sustainable media. 
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