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Abstract: The development of SSIBL-based E-modules is motivated by the importance of critical thinking skills 

and learning motivation in science learning that must be possessed by students. It was found that the limited 

teaching materials used as well as critical thinking skills and student learning motivation were still in the low 

category in science learning. This study aims to test the effectiveness and feasibility of SSIBL-based E-modules 

on ecology and biodiversity material for Indonesian junior high school students, especially at SMPN 23 

Pekanbaru. The type of research used is development research with the ADDIE method. The results of the 

validation of the SSIBL-based E-module assessment by material experts obtained an average score of 3.72 with 

a very feasible category. The results of the assessment validation by pedagogical experts amounted to 3.97 with 

a very feasible category. The results of the assessment validation by media experts amounted to 3.95 with a 

very feasible category. The effectiveness of the E-module with the MANOVA test obtained a sig value of 0.000. 

This means that there are differences in critical thinking skills and learning motivation between the 

experimental class using the SSIBL-based E-module and the control class that does not use the SSIBL-based E-

module. Based on the results of this SSIBL-based E-module research, it is recommended that it can be used to 

improve students' critical thinking skills and learning motivation. 
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1. Introduction 

Education has a very important contribution in creating intelligent individuals 

and having quality human resources. The 21st century is characterized by the rapid 

development of information technology (Indarta et al., 2021). The industrial revolution 

4.0 in education is referred to as 21st century learning (Sidi, 2020). The use of 

technology to date has covered all lines of life including education. This situation 

implies that education is faced with a formidable challenge (Amahoroe et al., 2020). 

Among these challenges are critical thinking skills (Supeno et al., 2019; Supeno et al., 

2020). 

In fact, students' critical thinking skills are still low and intermediate 

(Noerfatimah et al, 2022). Currently, the quality of science education in Indonesia is not 

optimal, so improvements are needed. According to the results of PISA (Program For 

International Student Assessment) in 2015 Indonesia was ranked 74th out of 70 

countries. In 2018 Indonesia ranked 73rd out of 78 countries. This shows that there is a 

decline in science skills and the average science skills in Indonesia are still in the low 

category. The need to improve learning that requires students to think critically and 

innovatively in the learning process so that in the future they can face educational 

problems.  Emphasize the importance of competencies to improve quality to face the 

challenges of the 21st century (Schleicher, 2019). Critical thinking skills are essential in 

the age of information and technology. Critical thinking skills are considered a vital 

skill for the 21st century, so it is an educational outcome desired by educators 

(Tosuncuoglu, 2018).  

Critical thinking skills are thinking skills on a problem that conditions students 

to think reflectively by involving cognitive processes (Juliyantika & Batubara, 2022; 
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Wijayanti et al., 2023). Students are said to have critical thinking if they have the ability 

to answer a problem and the answer is productive, evaluative, and reflective. (Haryanti, 

2017; Nasihah & Lesmono, 2019).   

Although it has very urgent benefits, the facts about students' critical thinking 

skills are still in the unsatisfactory category. Research results Meryastiti et al., (2022) 

shows that in science learning, students' critical thinking skills are generally in the 

medium and low categories. Firdaus and Wilujeng, (2018) in his preliminary research 

stated that the cause of students' low critical thinking skills in understanding concepts 

is because students are accustomed to receiving explanations of concepts, theories, and 

facts directly by educators without familiarizing with the science process. Students are 

not accustomed to doing the process in constructing a concept based on facts so that 

learning is more teacher-centered.   

Based on the results of the needs analysis, students' critical thinking skills are still 

not maximally trained, 56.5% of students are still unable to measure the data given by 

the teacher during science learning, 71.4% of students are still unable to distinguish true 

and false data given by the teacher during science learning and 51% of students are still 

unable to determine the conclusion of a statement given by the teacher during the 

science learning process. Science teachers have not fully trained students' critical 

thinking skills, where 66.7% of science teachers rarely train the ability to measure data, 

77.8% of science teachers rarely train students' skills in formulating conclusions and 

66.7% of science teachers rarely train students' skills in realizing unwritten conjectures 

or prejudices during science learning. 66.7% of teachers still use printed books and 55.6% 

of teachers have not integrated science and technology during science learning. 

Natural Science is a way of finding out and studying nature and everything in it. 

Science is not only mastery of a collection of knowledge in the form of concepts, facts, 

and principles, but is more systematic and scientific (Havina et al., 2021). Science 

concepts in junior high school are integrated according to the characteristics of science 

subjects which are a collection of chemistry, biology, physics, and earth and space 

science (Eka et al., 2022). Thus, science learning should be directed towards the 

acquisition of knowledge about science and the development of various critical 

thinking skills. 

Based on the results of interviews with one of the science teachers at State Junior 

High School 23 of Pekanbaru obtained information that the material Ecology and 

Biodiversity of Indonesia is classified as having many concepts that must be 

understood by students. This material is classified as difficult because it requires a lot of 

memorizations and the concepts contained in the material are interrelated. So that 

students must be able to know the difference from each characteristic of the given 

concept (Kamaruddin et al., 2021). Students' difficulties in understanding Indonesian 

Ecology and Biodiversity material are also evidenced by the low daily test scores of 

students in class VII State Junior High School 23 of Pekanbaru. 

The difficulty of students in understanding Indonesian Ecology and Biodiversity 

material is also due to the utilization of supporting learning media as a learning 

resource. This is in accordance with the needs analysis found 65.3% of teachers still use 

printed books. This is supported by the study of Dewi and Izzati, (2020) that teachers 

only use learning media in the form of thematic books provided by the government, so 

students easily feel bored and cause students to be inactive during learning activities. 

Based on the results of the analysis of student needs, 66.7% of students do not like the 

various problems given during science learning, 77.8% of students quickly despair 

when learning science, 55.1% of students prefer to depend on other friends during 

learning, 59.2% of students do not like to solve problems during science learning. This 

lack of student motivation also causes students' critical thinking skills to be low. 

To overcome these problems, teachers should be able to develop teaching 

materials that are active, innovative, and interactive in the learning process. Teaching 
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materials are one of the important elements in learning. The existence of teaching 

materials will help educators design learning and help students master learning 

competencies (Kamaruddin et al., 2021). Then the module development is needed. The 

module developed is an E-module based on the learning model. Based on the results of 

interviews at students at state junior high school 23 Pekanbaru may use Notebooks, 

laptops and computers during learning. The role of learning media can be explored in 

delivering learning messages to stimulate students' thoughts, feelings and emotions. By 

adjusting the messages and information presented in the learning media to suit the 

needs and abilities of students, they can be more involved in the learning proces 

(Yuliani & Setiawan, 2023; Rahma & Sami, 2022).  

E-modules process the parts contained in a typical printed module. The 

comparison is only in the physical delivery of the E-Module which uses a computer 

device (Laksmi et al., 2021; Sri et al., 2022). Model integration must be aligned with 

teaching materials.  

SSIBL learning model that accommodates the stages of engagement with 

scientific issues and the process of complex learning activities. SSIBL was first piloted in 

a European training program for 79 pre-service teachers in 2018 (Levinson, 2018; 

Knippels & Harskamp, 2018). There are 3 basic pillars of the SSIBL model namely: civic 

education, socioscience issues and inquiry learning. Socio Scientific Issues (SSI) aims to 

develop perspectives that enable students to critically reflect on science and technology 

through understanding and problem solving and grow into citizens with the capacity 

and character to respond thoughtfully to related issues (Sadler & Zeidler, 2022). Socio 

Scientific Issues (SSI) teaching contributes to improving students' understanding of the 

nature of science and technology, character and citizenship (Erna & Alimin, 2023). The 

importance of Biology teaching materials that include elements of the SSIBL approach 

can lead to scientific and moral thinking in completing every event that takes place in 

real life (Noerfatimah & Yusup, 2022). Teaching materials based on inquiry models 

with socioscientific issues are also able to improve critical thinking skills (Ilfiana et al., 

2021). Teaching with social issues can provide opportunities for students to understand 

the relevance of science to everyday personal and social problems and students' 

improvement in decision-making skills (Ratnawati, 2022).   

Some relevant studies on the application of the (SSIBL) model only discuss the 

application of student worksheet  the SSIBL model to improve problem solving skills 

and science literacy (Noerfatimah & Yusup, 2022; Yiannis & Kyza, 2023). So that critical 

thinking skills are not the center of attention in previous relevant studies. Whereas 

critical thinking skills are very important to study, in order to analyze students' critical 

thinking skills directly on the E-module based on Socio Scientific Inquiry Based 

Learning. Therefore, the purpose of the research is to see the feasibility and 

effectiveness of E-modules based on Socio Scientific Inquiry Based Learning on 

Indonesian ecology and biodiversity material to improve critical thinking skills and 

learning motivation, especially at students at state junior high school 23 Pekanbaru, 

Riau. 

 

2. Materials and Methods 

The research approach used in this research is research and development (R&D) 

with the ADDIE method which consists of the stages of Analyze, Design, Develop, 

Implement, Evaluate. The type of data in this study consists of primary data and 

secondary data. The population in this study were all seventh-grade students of 

students at state junior high school 23 Pekanbaru in the 2024/2025 school year. The 

sampling technique uses Random Sampling Technique or simple random Simple 

Random Sampling is the taking of sample members from a population that is carried 

out randomly without regard to the strata in the population (Sugiyono, 2019). E-

module products developed with the ADDIE model with the Analyze stage, analyzing 
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student needs, curriculum and materials. The Design stage is carried out designing E-

modules. The Development stage is carried out E-module development and product 

validation by material, media, pedagogical experts. Then proceed with one-on-one 

testing, practicality and testing of evaluation instruments. At the Implementation stage, 

the E-module was implemented using the quasi-experimental method. The Evaluation 

stage is carried out product evaluation and revision to determine the success of the 

developed E-module. The data analysis techniques used are student and teacher needs 

analysis, SSIBL-based E-module validation data analysis, practicality test data analysis, 

SSIBL-based E-module effectiveness test data analysis. The type of scale used is the 

Likert Scale with a score of 1-4. Likert Scale assessment categories such as Table 1. The 

lattice of validation instruments by material, media and pedagogical experts is as 

follow Table 2. The grid of validation instruments by pedagogical experts follows in 

Table 3, and the grid of validation instruments by pedagogical experts in Table 4. 

 

Table 1. Likert Scale Rating Categories 

No 
Likert 

Scale 
Rating Category 

1. 4 Strongly Agree 

2. 3 Agree 

3. 2 Disagree 

4. 1 Strongly disagree 

Resource: (Sugiyono, 2019).   

 

Table 2. Grids of Validation Instruments by Material Experts 

No Assessment Aspect Total Assessment Items Item Number 

1 
Indicator of material 

suitability 

7 1,2,3,4,5,6,7 

2 
Indicator of material 

accuracy 

3 8,9,10, 

3 Language Indicator 2 11,12 

Adaptation: (Saraswati & Linda, 2019; Sukariasih & Salim, 2019) 

 

Table 3. Grid of Validation Instruments by Pedagogical Experts 

No Assessment Aspect Total Assessment Items Item Number 

1 Presentation indicators 7 1,2,3,4,5,6,7 

2 Indicator model SSIBL 5 8,9,10,11,12 

3 
Indicators of critical 

thinking 

5 13,14,15,16,17 

Adaptation: (Nasir, 2023;  Darmaji et al., 2019) 

 

Tabel 4. Grid of Validation Instruments by Pedagogical Experts 

No Assessment Aspect Total Assessment Items Item Number 

1 Design indicators 6 1,2,3,4,5,6 

2 Technique indicators 5 7,8,9,10,11 

 Adaptation:  (Nasir, 2023) 

The data analysis technique for validation results was carried out by finding the 

average score of the assessment results from the validator. The criteria for the validity 

of the SSIBL-based E-module as a whole as in Table 5.  
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Table 5. Criteria for Validation of SSIBL-based Science E-Modules 

No Average Score Interval                                                Criteria 

1 3.41-4.00 Very Valid 

2 2.81-3.40 Valid 

3 2.01-2.80 Less Valid 

4 1.00-2.00 Invalid 

Source: (Sugiyono, 2014) 

 

The student response questionnaire grid can be seen in Table 6 and the teacher 

response questionnaire can be seen in Table 7.    

 

Table 6. Student Response Questionnaire Grid 

No Assessment Aspect Total Assessment Items Item Number 

1. Attractiveness 6 1,2,3,4,5,6 

2. Ease of Use 4 7,8,9,10 

    3. Benefits 6 11,12,13,14,15,16 

Adaptation: (Agustia, 2022)   

 

Table 7. Teacher Response Questionnaire Grid 

No Assessment Aspect Total Assessment Items Item Number 

1. Practicality 5 1,2,3,4,5 

2. Presentation 5 6,7,8,9,10 

3. Benefits 5 11,12,13,14,15 

Adaptation: (Putri et al., 2023)  

 

The data analysis technique for student and teacher practicality tests was carried 

out by calculating the percentage of the average score of practicality for each indicator, 

based on the results of student and teacher responses. The percentage of the average 

score of practicality obtained is then interpreted based on the criteria as in Table 8.   

 

Table 8. Criteria for Practicality of SSIBL-based Science E-Modules for Students and  

           Teachers 

No Practicality Percentage (%) Category 

1 P ≤ 20 Not Practical 

2 20 < P ≤ 40 Less Practical 

3 40 < P ≤ 60 Practical enough 

4 60 < P ≤ 80 Practical 

5 80 < P ≤ 100 Very Practical 

Adaptation: (Riduwan, 2007) 

 

The data analysis technique for testing the effectiveness of SSIBL-based E-

modules to improve students' critical thinking skills was carried out by finding the 

average score of each student's critical thinking skills posttest and calculating the 

percentage of the average score for each critical thinking indicator studied presented in 

Table 9.     
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Table 9. Intervals and Categories of Critical Thinking Ability 

 

   

 

 

 

 

 

                          Source: (Sugiyono, 2014) 

 

Data collection on student learning motivation was carried out using a student 

learning motivation questionnaire. Furthermore, the percentage score of the student 

motivation questionnaire results was analyzed according to the following criteria in 

Table 10. 

 

Table 10. Categories of Student Learning Motivation 

Percentage Score (%) Category 

85 ≤ p < 100 Very High 

71 ≤ p < 85 High 

56 ≤ p < 70 Medium 

41 ≤ p < 55 Low 

0 ≤ p <40 Very Low 

              Source: (Sunarto, 2017) 

 

The inferential data analysis technique was conducted to see the effectiveness of 

the SSIBL-based E-module to significantly improve students' critical thinking skills. 

Inferential statistical analysis in this study used the help of the SPSS 24 for Windows 

program with a confidence level of 95%. First, the prerequisite test was carried out which 

included normality test and homogeneity test. After the prerequisite test is carried out, it 

will be continued with hypothesis testing.   
 

3. Results 

Research and development of E-modules based on Socio-Scientific Inquiry Based 

Learning (SSIBL) on Ecology and Biodiversity of Indonesia class VII SMP is carried out 

through the stages of validity testing, practicality testing, and E-module effectiveness 

testing to improve students' critical thinking. The stages of developing an E-module 

SSIBL on Indonesian Ecology and Biodiversity Material using the ADDIE development 

model which consists of the stages of Analyze, Design, Development, Implementation, 

Evaluation. 

 

3.1 Analyze  

The results of the needs analysis are that there are various basic problems faced by 

teachers and students in carrying out science learning.  It was found that the material of 

Indonesian ecology and biodiversity is a material that is difficult for students to 

understand. Students' critical thinking skills at state junior high school 23 Pekanbaru 

have not been maximally trained. Students' motivation in learning science is low. 

Learning media that are often used by teachers in learning science are students 

worksheet and printed books. The dominant learning method applied by teachers is the 

lecture and question and answer method. E-modules based on Socio-Scientific Inquiry 

Based Learning are needed in science learning to improve critical thinking skills and 

student motivation. 

 

 

Percentage Score (%) Category 

85 < X ≤ 100 Very Critical 

76 < X ≤ 85 Critical 

60 < X ≤ 76 Critical Enough 

55 < X ≤ 60 Less Critical 

≤ 54 Not Critical 
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3.2 Design  

The design stage consists of several activities, namely designing the format, 

designing learning in SSIBL-based E-modules, designing SSIBL-based E-modules and 

research instruments consisting of student and teacher needs analysis questionnaires, 

validation sheets, one-on-one trial interview sheets, student and teacher practicality 

sheets, and critical thinking skills tests on Indonesian ecology and biodiversity material.  

 

3.3 Develop 

The activities carried out at the develop stage consisted of several activities, 

namely making a complete E-module, can be seen in Figure 1, Fugure 2, and Figure 3. 

The complete SSIBL-based E-module was completed, then tested for feasibility with an 

expert validity test, and tested the practicality of the E-module which consisted of a one-

on-one trial, and a practicality test based on the responses of students and science 

teachers. In addition, at this stage the posttest questions were also tested on Indonesian 

ecology and biodiversity material by conducting item validity tests and instrument 

reliability tests. 

1) Complete SSIBL-based E-module Creation 

Based on the design of the initial draft of the SSIBL-based E-module at the design 

stage, at this development stage the researcher continued to make the complete E-

module for 6 meetings. Thus, producing SSIBL-based E-modules that are ready to be 

tested for validity and practicality. 

2) SSIBL SSIBL-Based E-module Validity Test Results 

The results of the SSIBL-based E-module validation on the material aspect are 

shown in the following Table 11, Table 12, and Table 13. 

 

Table 11. SSIBL-based E-module Validation Results on Material Aspects  

No Assessment Aspect 
Validation Result Score 

Average Criteria 

1 Material Suitability 3.92 Very Valid 

2 Accuracy of Material 4.00 Very Valid 

3 Language 3.25 Very Valid 

Average Validation Score 3.72 Very Valid 

 

Table 12. Results of SSIBL-Based E-module Validation on Pedagogical Aspects 

No Assessment Aspect 
Validation Result Score 

Average Criteria 

1 Presentation 3.92 Very Valid 

2 SSIBL Model 4.0 Very Valid 

3 Critical Thinking 4.0 Very Valid 

Average Validation Score 3.97 Very Valid 

 

 Table 13. Results of SSIBL-Based E-module Validation on Media Aspects 

No Assessment Aspect 
Validation Result Score 

Average Criteria 

1 Design 4.0 Very Valid 

2 Use Technique 3.90 Very Valid 

Average Validation Score 3.95 Very Valid 
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Figure 1. SSIBL E-module design 

 

   
 

 

 

        Figure 1. Cover SSIBL E-module 
 

 

Figure 2. Learning Outcomes 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

          Figure 2. Contents SSIBL E-module 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               Figure 3. Project in SSIBL E-module 
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3) One-on-One Test 

The difficulty of students using the E-module is that the sound contained in the 

video is less clear so a speaker is needed, students who are not yet proficient in 

using the E-module with professional pdf must be guided by the teacher.  

4) Student Practicality Test Results 

Practicality Test Results of SSIBL-Based E-module by Students follow in Table 14. 

 

Table 14. Practicality Test Results of SSIBL-Based E-module by Students 

No Assessment Aspect 
Validation Result Score 

Average Criteria 

1 Attractiveness 91.25 Very Practical 

2 Ease of Use 91.25 Very Practical 

3 Benefits 93.54 Very Practical 

Average Practicality Score (%) 92.01 Very Practical 

 

5) Teacher Practicality Test Results 

Practicality Test Results of SSIBL-Based E-module by Teachers follow Table 15. 

 

Table 15. Practicality Test Results of SSIBL-Based E-module by Teachers 

No Assessment Aspect 
Validation Result Score 

Average Criteria 

1 Practicality 93.33 Very Practical 

2 Presentation 88.32 Very Practical 

3 Benefits 93.99 Very Practical 

Average Practicality Score (%) 91.66 Very Practical 

 

6) Critical Thinking Ability Test Instrument Results 

Reliability Test Results of Critical Thinking Ability Test Instrument presented in 

Table 16. 

 

Table 16. Reliability Test Results of Critical Thinking Ability Test Instrument 

Variables Cronbach’s Alpha Conclusion Category 

Critical Thinking 0.751 Reliabel High 

 

3.4 Implement  

The activities carried out at the implement stage are field trials of the use of SSIBL-

based E-modules that are already valid and practical in science learning.    

1) Normality Test 

Normality Test Results of Critical Thinking Ability and Learning Motivation of 

Experimental and Control Classes presented in Table 17. 

         

        Table 17. Normality Test Results of Critical Thinking Ability and Learning Motivation of  

          Experimental and Control Classes 

Variables Significance Value Conclusion 

Experiment Control 

Critical Thinking Ability 0.052 0.195 Normal 

Learning Motivation 

Questionnaire 

0.200 0.200 Normal 

 

2) MANOVA Test 

a. M Box Test.  

The results M Boxs Test presented in Table 18. 
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Table 18. Results M Boxs Test 

Test F Sig 

M boxs test 2.379 0.068 

 

b. Uji Test of Between Subjects Effect.  

The results of Between Subjects Effects presented in Table 19. 

 

Table 19.  Results of Between Subjects Effects 

Source Dependent Variable F Sig. 

SSIBL-based E-module Critical Thinking 21.815 0.000 

Learning Motivation 38.906 0.000 

 

c. MANOVA Test.  

The results Multivariate Test (MANOVA) presented in Table 20. 

 

Table 20.  Test Results Multivariate Test (MANOVA) 

Effect        F Sig 

Class Pillai’s Trace 0.450b .000 

Wilks’ Lambda 0.050b .000 

Hotelling’s Trace 0.819b .000 

Roys’s Largest Root 0.819b .000 

 

4. Discussion 

Research and development of E-modules based on Socio-Scientific Inquiry Based 

Learning (SSIBL) on Ecology and Biodiversity of Indonesia class VII SMP is carried out 

through the stages of validity testing, practicality testing, and E-module effectiveness 

testing to improve critical thinking and student motivation. The results of the needs 

analysis found that there are various basic problems faced by teachers and students in 

carrying out science learning. Indonesian ecology and biodiversity material is material 

that is difficult for students to understand, this is because the material is complicated 

which requires a clear understanding of the concept The next problem is that students' 

critical thinking skills have not been trained to the fullest. In accordance with the study 

Mulyani, (2023) students' critical thinking skills are still classified as less critical 57.43%. 

The lack of student involvement in learning causes students' critical thinking skills to be 

less trained. Without practice and habituation, critical thinking skills cannot be obtained 

in a short time (Ilfiana, 2021). 

In the learning process, educators can implement critical thinking skills as a trigger 

for students to develop critical thinking and problem solving skills (Firdaus, 2018). 

Learning with environmental issues is the development of critical thinking and 

environmental problem-solving skills. Critical thinking skills need to be known in 

relation to students' environmental knowledge (Mulyani, 2023). Teaching materials that 

incorporate the SSIBL model can bring out scientific and moral thinking in completing 

every event that takes place in real life, so that science learning becomes more 

meaningful. In addition, students can understand more in terms of context, increase 

argumentation skills, reasoning skills and increase empathy for others (Noerfatimah & 

Yusup, 2022).   

The results of the material expert validation indicate that the description of the 

material presented in the SSIBL-based E-module is appropriate, accurate, up-to-date, and 

the language used in the SSIBL-based E-module is appropriate and easy to understand. 

The indicator of material accuracy obtained the highest average score, this is because the 
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presentation of discourse in the SSIBL-based E-module is based on facts and phenomena 

that are relevant to students' daily lives. Phenomena or problems presented in the SSIBL-

based E-module encourage students to think of solutions that are relevant to everyday 

life (Noerfatimah & Yusup, 2022). SSIBL develops a perspective that allows students to 

critically reflect on science and technology through problem solving and grow into 

citizens of character (Baek et al., 2022). 

SSIBL model sharpens problem-solving skills in everyday life, interaction and 

understanding of concepts by discussing between students and teachers. The 

pedagogical expert validation results indicated that the presentation of pedagogical 

elements in the SSIBL-based E-module was appropriate. In addition, the stages and 

learning activities in the SSIBL-based E-module are in accordance with the syntax of the 

SSIBL model, and have met the indicators of critical thinking skills. This is in line with 

research (Utami et al., 2023). SSI learning activities by exploring information and 

criticizing issues will train students' critical thinking skills. SSI represents problems in 

social life related to natural science (Kurniasih, A. et al., 2020). 

The results of the media expert validation indicate that the design and technique of 

the SSIBL-based E-module are appropriate and attractive. The design indicator gets a 

slightly higher average score than the technique indicator. This is because the SSIBL-

based E-module has an attractive design, the colors and images are appropriate and 

equipped with consistent learning videos. An attractive and simple design according to 

student characteristics has an attraction that can attract students to learn independently 

(Laksmi & Suniasih, 2021). Consistent text colors provide user comfort in reading the 

contents of the E-module. SSI-based e-modules are easy to use by students because there 

are videos that can be accessed via laptop and android (Waste et al., 2023).  

The results of students' practicality assessment of SSIBL-based E-modules are 

classified as very practical criteria. This illustrates that the SSIBL-based E-module is 

interesting, easy to use and provides benefits to students during science learning. The 

benefit indicator obtained the highest percentage. This is because the SSIBL-based E-

module helps students in understanding the material of Indonesian ecology and 

biodiversity. SSIBL-based E-modules encourage students to be more active in science 

learning, discover the concept of Indonesian ecology and biodiversity for themselves, 

foster social attitudes to protect the environment, and learning activities in SSIBL-based 

E-modules train students' critical thinking skills. This is in accordance with the results of 

the study (Waste et al., 2023).  

SSI-based E-modules facilitate students in learning independently and are able to 

train critical thinking skills with learning activities that contain issues in everyday life 

that must be criticized by students. The results of the teacher's practicality assessment 

show that the results of the teacher's practicality assessment of the SSIBL-based E-

module are classified as very practical criteria. This is in line with research Erna et al 

(2023) The learning process by applying the SSI E-module makes it easier for teachers 

and students will receive the material presented easily independently. The critical 

thinking test instrument is reliable at 0.751 with a high category, the results of a high 

reliability value indicate that the instrument can be used stably and consistently 

(Sugiyono, 2019). So, it can be said that the question items as a whole are reliable and can 

be used to measure students' critical thinking skills. 

 Indicator of inference the experimental group was in the critical category and the 

control group was in the moderately critical category. the control group was in the 

moderately critical category. Through E-module based on SSIBL in the experimental class 

can already draw conclusions appropriately based on information provided through 

tables, graphs or statements contained in the problem or students are able to determine 

the truth or error of the conclusion. Determine the truth or error of the conclusion. 

Because through SSIBL syntax, namely issue introduction and elaboration discussion, 

students can obtain information from an environmental issue can obtain information 
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from environmental issues and students can answer the questions contained in the 

syntax of SSIBL, namely issue introduction and elaboration discussion. answer the 

questions contained in the discussion and elaboration syntax. Students are able to make 

conclusions related to the information provided (Dwi & Setianingsih, 2023; Mulyani, 

2023). In the control class students are still dominantly unable to assess the truth in a 

conclusion based on the information provided (Mulyani, 2023). 

Indicator of Recognition of Assumptions (Recognition of Assumptions) in the 

experimental group is in the category of critical and the control group was in the critical 

category. SSIBL-based e-modules students in the experimental class were able to identify 

the right conjecture based on the statements given in the problem in the syntax of 

discussion and elaboration. SSIBL-based e-modules students in the experimental class 

were able to identify the right conjecture based on the statements given in the problem in 

the syntax of discussion and elaboration. This is in line with the study of Mulyani (2023); 

Havina et al., (2021) the ability to identify assumptions can increase because students are 

in the process of finding the best solution can increase because students in the process of 

finding the best solution will receive information or views and try to understand the 

assumptions. will receive information or views and try to understand what is presented. 

In the control class, some students could not answer the question correctly, where they 

have not been able to identify assumptions implied in a statement and assess the 

conjecture given. 

Deduction indicators in the experimental group were in the critical category and 

the control group was in the critical category. control group is in the critical category. In 

accordance with the study of Dwi & Setianingsih (2023) students can understand the 

given statement. Students solve the problem by collecting all the information that 

matches with the statement. Students have been able to interpret the information (Havina 

et al., 2021). Interpretation in the experimental group was in the critical category and the 

control group was in the moderately critical category. the control group was in the 

moderately critical category. E-modules students are able to assess the evidence or 

decide the the truth of a statement based on information or data given through questions 

on SSIBL syntax, namely discussion and elaboration. In accordance with the study of 

Mulyani (2023) students can answer correctly where they are able to assess evidence and 

make decisions whether the conclusions made are based on available data. In the control 

class, students have not been able to understand the meaning clearly, resulting in 

inappropriate conclusions (Danaryanti & Lestari, 2018).  

Argument evaluation indicators in the experimental group was in the critical 

category and the control group were in the moderately critical category. E-module 

students are able to evaluate the strength and weakness of an argument based on 

statements that have been given in the syntax of discussion and elaboration (Annisa et al., 

2024). This is indicated by the fact that most of the student groups have been able to 

provide correct reasons (Yiannis et al., 2023), indicating that students can distinguish 

between arguments that are directly related or not distinguish arguments that are 

directly related or not to the the content of the conclusion (Havina et al., 2021).  

Ability Students' learning motivation in the control group was in the moderate 

category. The description of each indicator can be explained as follows. Indicators of 

desire and desire success in the experimental group was in the high category and the 

control group is in the medium category. In accordance with the study of Santoso et al., 

(2020) the desire and desire to succeed because students are more active when 

participating in the learning process. active when participating in the learning process. 

High learning motivation (Ilfiana et al., 2021). 

Indicators of the existence of encouragement and needs in learning in the 

experimental group are in the high category and the control group is in the medium 

category. high and the control group is in the medium category. Increased learning 

motivation is also supported by quizzes and evaluations contained in the E-module. so 
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that feedback appears when students solve each problem given by the teacher. given by 

the teacher. This is in line with the research of (Alfiansyah et al., 2022). quizzes contained 

in interactive multimedia can foster student interest in following the learning process. 

students in following the learning process. 

Indicators of the existence of hopes and ideals the experimental group was in the 

high category and the control group was in the medium category. the control group is in 

the medium category. Increased learning motivation due to the presentation of the 

problem in the syntax of the introduction of the issues contained in the E-module so that 

students tend to relate science learning to real-life examples. with real examples in 

everyday life. In addition, students also in developing, analyzing and evaluating the 

results of problem solving (Kharomah et al., 2023). Learning with SSIBL encourages 

student participation and discussion throughout the learning activities from asking 

questions, conducting investigations, proposing solutions and taking action (Levinson, 

2018). 

Indicator of the existence of activities that are interesting activities in learning in 

the experimental group are in the high category and the control group is in the medium 

category. high category and the control group was in the medium category. Increased 

motivation. The increase in learning motivation is also supported by the attractive 

appearance of the E-module. This is in accordance with the study of (Rahmayanti & 

Andayani, 2023). E-modules are interactive easy to navigate, allows displaying or 

loading images, audio, video, and animation and is equipped with formative tests or 

quizzes that allow for automatic feedback.  

Indicators of a conducive learning environment the experimental group was in the 

high category and the control group was in the medium category. the control group was 

in the medium category. The increase in learning motivation is due to the use of 

interactive E-modules that students use in learning well. The use of E-Modules can 

support communication between teachers and students so that learning becomes more 

memorable and meaningful (Ilfiana et al., 2021). 

 

5. Conclusion 

SSIBL-based e-modules have been successfully developed using the ADDIE 

development model which consists of Analyze, Design, Develop, Implement, Evaluate. 

SSIBL-based E-modules have gone through expert validation stages which show that 

SSIBL-based E-modules are valid in material, pedagogical and media aspects. 

Furthermore, SSIBL-based E-modules have gone through the stages of one-on-one trials 

and student and teacher practicality tests which show that SSIBL-based E-modules are 

easy to use by students and teachers in learning Indonesian ecology and biodiversity 

materials. SSIBL-based e-modules have been implemented in learning ecology and 

biodiversity of Indonesia class VII junior high school and effectively used to improve 

students' critical thinking skills and learning motivation. Based on the results of the 

manova test, it is known that there are significant differences in critical thinking skills 

and motivation between the experimental and control groups.    
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