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 This study aims to analyze the E-module validity and practicality of the human 

circulatory system through levels of inquiry based to improve the students' 

science literacy. It used Research and Development model with the stages of 

research, including needs analysis, product design, prototyping, validation, 

testing, and revision. Validation sheets, observation sheets of learning 

implementation, student response questionnaire, and the science literacy tests 

were used in data collection techniques. The validity test results showed that 

this e-module is included in the very valid criteria with an average presentation 

value of 96% validity. The practical test results show that this is the very 

practical criteria of e-module with an average presentation of teacher activity 

implementation of 83,3%, while the average presentation of student activity 

implementation of 79,17%, and the value of student response of 83,96%. The 

effectiveness test used one group pretest-posttest  design which obtained the 

average pretest value of 34,2 and the average post-test value of 70,83. There is 

an increase in the ability of students' science literacy with an n-gain of 0,56 

(medium category). Based on the results of the study, it is found that the e-

module of the human circulatory system based on levels of inquiry is valid, 
practical, and effective to be used in improving students ' science literacy.  
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INTRODUCTION 

Comprehension of science concepts by the scientific process is expected to improve students ' 

scientific literacy skills so that they can be used in solving problems in daily life. In fact, science learning at 

the junior high school level is still focused on knowledge competence only, while the efforts to familiarize the 

scientific process that affects the ability of students with science literacy are still rarely to be implemented. 

Science literacy is the knowledge of science concepts, understanding the science process behind science 

content, and the meaning of science concepts and processes in their implementation in various aspects of life 

(Rohmi, 2017). Good science literacy skills can be identified through three competencies according to the 

PISA recommendations, namely 1) explaining phenomena scientifically, 2) evaluating and designing 

scientific investigations, 3) interpreting data and evidence scientifically (Pantiwati, 2017).  

The problem of low ability of students’ science literacy is still experienced for a whole students at 

junior high school in Indonesia. Rohmi (2017) presented data on the PISA research results for three times in 

2006, 2009, and 2012  that Junior High School students in Indonesia were only able to obtain an average 

score of 382-395 which still under the average score of the PISA which is 500. Another study conducted by 

Mulbar and Bahri (2021) regarding the scientific literacy ability of Junior High School students in South 

Sulawesi, where a sample of 235 students from 4 schools showed that the ability of scientific literacy in biology 

learning was still in the low category. Nur'aini et al (2018) also presented the research result on the scientific 

literacy skills of students in Surakarta. The instrument they used was a package of scientific literacy questions 

referring to the PISA 2015. According to the results obtained, they found that the ability of science literacy 

students in Surakarta was still relatively low.  

The low ability of science literacy in Junior High School students, one of them is found in the material 

of the Human Circulatory System. Hasasiyah et al (2020) have conducted research on the analysis of the 

scientific literacy ability of Junior High School students on human blood circulation learning material. She 

took a sample in one of the schools located in Central Java. The results showed the average ability of students' 

science literacy for human blood circulation material in the low category. Not only harm in terms of 

competence of students, but the low students' scientific literacy related to the concept of the circulatory system 

also feared that it can affect their daily life. It is known that heart and blood vessel disease is very dangerous 

and it is the number one killer disease in Indonesia (Mandagi and Yani, 2019). Hanifah et al (2021) explained 

that coronary heart is a disease with a long development period so that it can be prevented by changing lifestyle 

early on. Therefore, it is important to strengthen the students' scientific literacy related to the efforts in 

maintaining the human circulatory system since junior high school level. Then, Mulbar and Bahri (2021) 

recommended that to train students ' scientific literacy skills, teachers should use constructivist learning 

methods, such as inquiry equipped with innovative media and learning resources.   

Inquiry is a learning model where students are facilitated to build science knowledge through 

investigation activities. The scientific process carried out by students during learning process supports the 

strengthening of process skills and scientific literacy. Fahmi et al (2018) presented the results of their research 

that inquiry learning is effective in improving the skills of science processes and learning outcomes for Junior 

High School students. Another research result by Wen et al (2020) stated that guided inquiry with simulation 

could support science achievement and science literacy of Junior High School students. Guided inquiry 

learning applied to students of SMAN 11 Tangerang had also effectively proven in improving the scientific 

literacy of students in the medium category (Pujiastuti, 2020).   

The inquiry learning model is divided into several levels by Wenning in Zulaichah et al (2019) based 

on the level of thinking that students experienced and the control center of learning activities. This distribution 

includes levels of inquiry (LOI) consisting of discovery learning, interactive demonstration, inquiry lesson, 

inquiry laboratory, real-word applications, and hypothetical inquiry. The inquiry level implementation in 

learning is still rarely done because it is constrained by the guidance of learning activities that can be used by 

teachers and students.  The existence of appropriate guidance and learning resources are expected to increase 

the effectiveness of the levels of inquiry implementation in learning activities. Muskita and Subali (2022) said 

that student worksheets which are based on levels of inquiry  the ones they develop are effective in improving 

critical and creative thinking skills. Related to efforts in improving science literacy, a complete guide in the 

form of modules can be a good choice, considering that the module elements at least contain material and 
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instructions for learning steps. Therefore, electronic modules (e-modules) can be the right choice, especially 

in the era of digital learning.  Maison and Wahyuni (2021) revealed that the development of e-module in 

Natural Science lesson based on guided inquiry has the potential to improve students ' science literacy.    

Based on the description of these ideas above, the authors conducted an e-learning research 

development module for the human circulatory system based on levels of inquiry to improve the ability of 

science literacy in Junior High School students. The difference between this study and previous research is 

that  the e-module development is carried out to support the application of inquiry levels that can have an 

impact on improving students ' scientific literacy on the human circulatory system material lesson. This study 

aims to analyze the validity, practicality, and effectiveness of the e-module of the human circulatory system 

based on levels of inquiry in improving students ' scientific literacy. 

 

RESEARCH METHOD 

This research was conducted at SMP Islam Cendekia, Bolaang Mongondow regency, the province of 

North Sulawesi. The research model used Research and Development which includes 6 stages, namely 

1)needs analysis, 2)product design, 3)prototyping and validation, 4) initial revision, 5)limited scale trials, and 

6)final revision.  The resulting product is an e-module of the human circulatory system based on levels of 

inquiry.  

The data collection were include the validity, practicality, and effectiveness of the product. Validity 

was measured using expert validation sheets. The product practicality was measured using teacher activity 

observation sheets, student activity observation sheets, and response questionnaires. The effectiveness of the 

module was measured using a science literacy-based test with a one-group pretest post-test design, then 

analyzed using the n-gain formula. 

 

 

RESULTS AND DISCUSSION 

Validity Analysis Of E-Module the Human Circulatory System Levels of Inquiry Based to Improve the 

Students' Scientific Literacy 

 Validation was carried out by three expert validators, consisting of material experts and media experts who 

were lecturers in the Department of Biology Education, Gorontalo State University. Validity test results can 

be seen in Figure 1 

 

Figure 1 Assessment results of e-module validity 

The Data in Figure 1 shows that the product validation results of all validators have a very good 

value. Validator 1, as a material expert, evaluates that the e-module content in terms of material have fulfilled 

the elements of feasibility of completeness, width, depth of material, concepts accuracy, images, diagrams 

and illustrations, clarity of terms and language use, suitability of content with learning levels of inquiry based, 
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the content of scientific literacy and accuracy of the items questions/evaluation. Improvement of the e-module 

contents based on expert advice material is in the evaluation section as shown in Table 1. 

Table 1. Revision based on expert assessment of the material 

No. Material Expert Assesment 

1 The patient’s identity in the question stimulus is removed to maintain ethics and train the 
character of students 

Before assesment 

 

After Assesment 

 

The media expert assessment results (validators 2 and 3 in Figure 1) show that e-module is very good 

in terms of module size, letters and spaces, completeness of elements, layout, attractiveness, clarity of activity 

instructions and each inquiry level. Minor revision are carried out based on the media expert suggestion 

shown in Table 2.  
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Table 2. Revision based on media expert assessment 

No. Media Expert Assessment 

1 Added practice questions 

Before assesment 

 

After assesment 

 

 
 

The validation results show that e-module produced has fulfilled the characteristics of self-

instructional and adaptive. Self-instructional in the meaning of e-module can be used by the students to learn 

independently because it is supported by the completeness of the module elements. These elements include 

material based on the indicators of competence, including illustrations and supporting images, discussion 

questions, learning activity guides according to the level of inquiry, and practice questions and evaluation. E-

module adaptive has adapted to the development of science and technology. The e-module contents are 

equipped with a choice of supporting material links accompanied by QR-codes that make the students are 

easier to access them through mobile devices. In addition, each learning activity and questions in the e-module 

is started with a stimulus in the form of new pieces images or event data related to the human circulatory 

system that is being discussed today. It is considered that having good correlation with the level of inquiry 

and indicators of science literacy. 

The conclusion from the validation results of the material and media experts indicated that the e-

module developed is feasible to use with an average validity value percentage by the three expert validators is 
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96% with very valid criteria. This result is supported by Wahyuni's research (2021) that the development of 

natural science modules using a guided inquiry model has a positive impact on the ability of science literacy. 

Results of similar research were also presented by Auilia et al (2018) that inquiry-based natural science 

teaching materials are effective in improving students ' science literacy ability.  

E-Module Practicality Analysis Of the Human Circulatory System Levels of Inquiry Based to Improve 

Students' Science Literacy 

The practicality test was conducted through observation of the learning implementation calculated 

using observation sheets of student and teacher activities. It was done in the learning activities of the human 

circulatory system using an e-module based on levels of inquiry. The result is presented in Figure 2. 

 

Figure 2. Assessment Results of Activity Implementation by Teachers and Students 

 

The presented in Figure 2 shows at first meeting, the implementation of teacher activity is as much as 

70%, while the implementation of student activity is as much as 75 %. In this first meeting, the constraints 

that occur were the students' limitations in accessing e-modules. It was caused by external factors, such as the 

internet network and the mobile devices' availability. So, there was a group of students who were less than 

the maximum in accessing the learning video link in the module. By the observer, this activity obtained 

enough score. According to the teacher activity at the first meeting, there were still many parts that teachers 

dominated in explaining both the material and learning instructions because students were not yet familiar 

with e-modules utilization. In the second and third meetings, the presentation of the activities  implemented 

by teachers and students increased. Most students could carry out more independent learning activities with 

the e-modules assistance, and they could access links to learning materials and videos in e-modules. The 

students' and teachers' average activity from the first meeting to the third meeting was classified in the very 

good category.  

Besides the learning implementation, to measure the practicality of this e-module, students' response data 

were collected through questionnaires. This response questionnaire contains some questions related to the 

students' practicality in using e-learning module of the human circulatory system levels of inquiry based during 

the learning activities as well as the benefits for the learners themselves. The response questionnaire results of 

students in limited scale trials obtained an average of 83,96% which means that the students' response in using 

e-module is very good. 

This e-module developed showed the difference that the learning activity guide was prepared by referring 

to the inquiry strategy. So, in each learning activity, there were instructions for students to make a discovery 

process through investigation. Guide learning activities on this e-module facilitated the students to conduct 

experimental investigation of the effect of activity types on the heart rate frequency. It could be seen that 

they felt challenged and excited so that they were active in learning activities. Likewise with the teacher 
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activities that showed the good learning implementation because the e-module developed contains detailed 

instructions for each level of inquiry so making it easier for teachers to apply it in the classroom. Zainul and 

Cheva (2019) explained that the guided e-module based on inquiry which they developed showed 

practicality in improving the students' liveliness and understanding. Furthermore, the results research by 

Batong and Wilujeng (2018) explained that web-based inquiry training of LKPD was effective in improving 

science literacy. 

Effectiveness Analysis of the Human Circulatory System E-module Levels of Inquiry Based to Improve 

the Students' Science Literacy 

Effectiveness test was used to measure the extent to which of the effectiveness in e-learning module 

of the human circulatory system based on levels of inquiry to increase the students' science literacy. The 

measurement instrument used was a test instrument of multiple choice questions totalling 10 numbers with 

indicators used were indicators of science literacy based on the PISA recommendations in Pantiwati (2017), 

namely 1) explaining phenomena scientifically, 2) evaluating and designing scientific investigations, 3) 

interpreting data and evidence scientifically. Then, this science literacy indicator was adjusted into the 

indicator of basic competence achievement with a cognitive levels range at levels of C2 to C5 according to 

Anderson's revised Bloom taxonomy. Data on the pretest-postes results in limited scale trials are presented in 

Figure 3. 

 

Figure 3. Students' Pre-Test and Post-Test Results 

  The Data presented in Figure 3 shows that the average value of students ' science literacy skills before 

learning activities is 34,2. In the pretest, the students' score results have low on average for all indicators. Post-

test results in Table 3 shows an increase in the average score of students as much as 36,62 points. The 

calculating result of the n-gain as much 0,56. It was included in the medium category according to Meltzer 

(2002) in Fadlina et al (2021).  Thus, it means that the e-module of the human circulatory system levels of 

inquiry based is quite effective in improving the students' science literacy. This is in line with the research by 

Aulia et al (2018) that the guided inquiry-based of teaching materials they developed can improve students ' 

science literacy skills. 

The science literacy improvement that is included in the good category was found in the first 

indicator. It explained science phenomena and the third indicator which interpreted data and scientific 
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evidence. It was caused by the learning implementation using this e-module. Each level of inquiry and 

guidance on learning activities started with a stimulus by pieces of news or scientific data about abnormalities, 

diseases, or other phenomena related to the circulatory system that occurs in Indonesia. After that, there is a 

discussion question column. Then, the students' answers were recorded and proven through inquiry activities 

according to the e-module guidelines. This activity is proven to have a positive effect on the students ability 

to explain scientific phenomena and interpret data with scientific evidence.   

 

 

Figure 4. E-module stimulus and discussion questions 

The second indicator of science literacy, namely evaluating and designing scientific investigations, 

obtained an increase in the good enough category. In this case, it has a lower score rather than the other two 

science literacy indicators. This indicator was developed into 3 questions numbers, one of which is that 

students can determine the correct investigation hypothesis.  This question was the least answered correctly 

by students when in the post-test session. The author analyzed that this happened because students were not 

familiar to carry out science activities in previous learning.  

In this research, the e-module tested already contains a guideline to the students' activities in creating 

the correct hypothesis, particularly at the level of interactive demonstration, inquiry lesson, and inquiry 

laboratory, which the students were facilitated to make investigations regarding the effect of activity type on 

beginning heart rate frequency. The students facilitated to play the investigation variables in the form of 

different activity types. The observation results of students ' activities by the observer showed that most 

students are able to carry out this activity well. However, to train the ability in creating hypothesis and correct 

investigation steps, it is necessary to try getting used the process of science more often. Similar research results 

revealed by Mijaya et al (2019) regarding the profile of science literacy of students through the levels of inquiry 
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learning application. They found that after inquiry level learning implementation, the improvement of 

scientific literacy in the aspects of evaluating and designing scientific investigations obtained a low 

qualification (<g>=0.17). 

 

CONCLUSION   

The results obtained that the e-module of the human circulatory system levels of inquiry-based is valid, 

practical and effective to be used in improving students ' science literacy, with a very valid category, very 

practical, and increase science literacy in the medium category. 
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