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ABSTRACT 

 

This study focuses on developing scientific literacy-based learning media using Google Sites for 

energy source material of energy sources assisted by Google Sites focuses on the feasibility of 

the media and improving students' scientific literacy skills. The research and development design 

used in this study is 4D (Define, Design, Develop, and Disseminate) and is limited to the Develop 

stage. Based on the media expert validation test, an average value of 4.31 was obtained with a 

very good category. The results of improving students' scientific literacy have an N-gain score of 

0.3 (moderate category), as well as positive responses from students after using the learning 

media. Thus, it can be seen that the learning media based on scientific literacy assisted by Google 

Sites that have been developed are feasible and have received positive responses from students. 

The development of this media provides a practical contribution by providing alternative media 

that can be used by teachers to train students' scientific literacy skills. 
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Pengembangan Media Pembelajaran Berbasis Literasi Sains 

Berbantuan Google Sites pada Materi Sumber Energi 

 
ABSTRAK 

 

Penelitian pengembangan media pembelajaran berbasis literasi sains pada materi sumber energi 

berbantuan Google Sites berfokus pada kelayakan media dan peningkatan kemampuan literasi 

sains peserta didik. Desain penelitian dan pengembangan yang digunakan pada penelitian ini 

adalah 4D (Define, Design, Develop, dan Disseminate) dan dibatasi hanya sampai tahap Develop. 

Berdasarkan uji validasi ahli media meperoleh nilai rata-rata 4,31 dengan kategori sangat baik. 

Hasil peningkatan literasi sains peserta didik memiliki skor N-gain sebesar 0,3 dengan kategori 

sedang, serta respon positif peserta didik setelah menggunakan media pembelajaran. Dengan 

demikian, dapat diketahui bahwa media pembelajaran berbasis literasi sains berbantuan google 

sites yang telah dikembangkan layak dan mendapat respon positif dari peserta didik. 

Pengembangan media ini memberikan kontribusi praktis dengan menyediakan alternatif media 

yang dapat digunakan oleh guru untuk melatihkan kemampuan literasi sains peserta didik.  

 

Kata kunci: google sites, literasi sains, media pembelajaran, sumber energi 
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INTRODUCTION 

Science literacy is one of the aspects that must be mastered by 21st century learners which 

includes identifying scientific questions and drawing conclusions based on scientific evidence 

related to nature and its changes (OECD, 2019). Science literacy skills can influence students' 

learning experience so that it can improve students' understanding and quality of learning 

(Ardianto & Rubini, 2016; Ke et al., 2021) . With the involvement of learners when exploring an 

issue, it provides the application of scientific knowledge in a broader scope (Suryani et al., 2017). 

The topic of energy sources is one of the topics in physics learning that is closely related to 

everyday life. Therefore, learning about energy sources can be used to train students' scientific 

literacy skills, especially in learning activities that connect scientific concepts with real contexts. 

Energy literacy involves understanding how energy works in the universe on earth and in social 

and personal contexts Ramachandran et al. (2024). 

Based on the results of measuring science literacy skills in the Program for International Student 

Assessment (PISA) study, it shows that the results of science literacy in Indonesia are still 

relatively low with a score of 383 points (OECD, 2023) . The low science literacy skills are due 

to the learning media used that is not effective enough, and students have low interest in reading 

and repeating learning (Fuadi et al., 2020; Suparya et al., 2022) . This has an impact on the ability 

of students to relate existing science knowledge to everyday life (Yusmar & Fadilah, 2023) . 

Many technologies have been developed as learning media such as the use of computer-based 

learning media, for example interactive multimedia, e-books, e-modules, virtual labs, animated 

videos and android-based media. In general, the use of computer-based media has a positive effect 

on increasing students' scientific literacy, but the effectiveness and practicality of the media has 

not been maximized (Azaly & Fitrihidajati, 2021; Latip & Faisal, 2021) . In accordance with 

research conducted by Nurhayati & Langlang Handayani, (2020) which states that the use of 

Flipbook media also has access limitations. So, learning media is needed that has easy access, is 

effective and practical when used, such as the use of google sites. 

Google Site is a simple website builder platform, and does not need special skills in making it 

(Afifah et al., 2021) . Not only has easy access to using  other google features, google sites can 

adjust the appearance of the site on the hardware being used (Kalyan, 2020) The use of google 

sites makes it easier for teachers to upload materials and help students get information uploaded 

by teachers (Azis, 2019) . Google sites can be utilized as a science literacy-based learning media 

on energy source material, because the material described is related to everyday life and can be 

added with illustrations, animated videos, virtual labs, and so on, which are structured on a site. 

This is in line with previous research which states that google sites are suitable for implementation 

in learning activities (Amarulloh, 2022; Ismawati et al., 2021; Yanto et al., 2023). Previous studies 

have revealed a number of potential google sites in physics learning, but few have specifically 

applied it to train scientific literacy in energy source material. In fact, students' scientific literacy 

skills, especially when practiced in the concept of energy sources, are very strategic and 

important. Learning energy sources increases students' awareness of the importance of energy 

conservation and its impact on the environment (Pradana et al., 2019) 

Therefore, the researcher is interested in developing learning media that train scientific literacy 

skills on the topic of energy sources using Google Sites. Thus, the problem in this research is how 
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the design, feasibility, and student responses are related to the science literacy-based learning 

media assisted by Google Sites. 

METHOD 

The research was conducted in one of the public high schools in South Tangerang City. The 

research included development research using the 4D development model which was limited to 

the defining, planning (design) and developing stages. The research was limited to the develop 

stage because the main focus of this research was to test the feasibility of the media developed 

before it could be implemented on a wider scale. At the define stage, an initial analysis of students' 

needs for learning media was carried out, an analysis of the material to be covered in the 

developed media related to its suitability to the curriculum, and an analysis of student 

characteristics were carried out. At the design stage, a storyboard of learning media was prepared, 

media was selected, content and format were prepared, and features that complement the media 

were selected. At the development stage, validation tests were carried out on 3 media experts, 

revisions based on validation results and trials on 40 class X students. Students involved in this 

study were selected using a purposive sampling technique, namely selecting one class X that was 

considered representative. Figure 1 explains the stages of development that were carried out. 

Figure 1. Stages in development 

The instruments used in this study include expert validation sheets for science literacy-based 

learning media, questionnaire instruments to determine student responses to the media developed 

and test instruments. The expert validation sheet used in this study is the Learning Object Review 

Instrument (LORI) instrument developed by Leacock & Nesbit (2007). The aspects assessed 

include content quality, alignment of learning objectives, feedback and adaptation, presentation 

design, accessibility, motivation and reuse. The expert validation questionnaire was analyzed by 

categorizing each item according to the level of suitability using data conversion in the form of 

numbers (Rohmad & Sarah, 2021) . 

Table 1. Quantitative Data Conversion Classification 

 

Formula Average Score Classification 

𝑥 > 𝒙𝒊 + 1,8 𝑥 sbi 𝑥 > 4,2 Very good 

𝒙𝒊 + 0,6 𝑥 sbi < x ≤ 𝒙𝒊 + 1,8 𝑥 sbi 3,4 < 𝑥 ≤ 4,2 Good 

𝒙𝒊 − 0,6 𝑥 sbi < x ≤ 𝒙𝒊 + 0,6 𝑥 sbi 2,6 < 𝑥 ≤ 3,4 Enough 

𝒙𝒊 − 1,8 𝑥 sbi < x ≤ 𝒙𝒊 − 0,6 𝑥 sbi 1,8 < 𝑥 ≤ 2,6 Less 

𝑥 ≤ 𝒙𝒊 − 1,8 𝑥 sbi 𝑥 ≤ 1,8 Very Less 
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The questionnaire validation sheet is used to evaluate responses to learning media used by 

students using the User Experience Questionnaire (UEQ) developed by Schrepp et al., (2017). In 

the UEQ questionnaire there are 26 question items divided into 6 scales, namely attractiveness, 

clarity, efficiency, reliability, stimulation and novelty. The response questionnaire is analyzed 

based on the average value obtained from each question which is grouped based on the value 

index. The UEQ level categories in the table are as follows (Schrepp et al., 2017) : 

Tabel 1. User Experience Questionnaire (UEQ) Categories 

 

  

 

 

The test instrument consists of 10 science literacy questions on energy source material, which 

have been valid based on the content validity ratio (CVR) and content validity index (CVI) 

validation tests. The test instrument is used to determine the improvement of students' science 

literacy based on the results of the pretest and posttest scores. The measurement results can be 

calculated using the normal gain test (N-gain test) (Arifah & Rosdiana, 2018) . The calculation of 

the N-gain test can use the following equation: 

𝑁 − 𝑔𝑎𝑖𝑛 =
𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 − 𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒

𝑚𝑎𝑥𝑖𝑚𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 − 𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
 × 100            … (1) 

The criteria for improving science literacy skills based on N-gain can be explained in the 

following table (Hake, 1999) : 

Tabel 3. N-gain Criteria 

 

  

 

 

RESULT AND DISCUSSION 

Expert Validation Results 

The media developed in this research are science literacy-based learning media on energy source 

material assisted by google sites. The feasibility of the media can be known by conducting expert 

validation tests conducted by three science learning media expert lecturers from the science 

education study program using the Learning Object Review Instrument (LORI) instrument. The 

results of expert validation and their classification are presented in the following table. 

 

Level Category 

> 0,8 Positive Evaluation 

- 0,8 to 0,8 Normal Evaluation 

< 0,8 Negative Evaluation 

Gain factor Criteria 

> 0,7 High 

0,3 > 0,7 Medium 

< 0,3 Low 
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Tabel 4. Expert Validation Results 

Indicator Score Description 

Presentation Design  4.03 Good 

Interaction Usability  4,10 Good 

Accessibility 4,67 Very good 

Reusability 4,33 Very good 

Content Quality 4,03 Good 

Learning Goal Alignment 4,83 Very good 

Feedback and Adaptation 4,50 Very good 

Motivation 4,00 Good 

In the table, each LORI indicator reaches an average score of 4.31, which means that each 

indicator of science literacy-based learning media on energy source material developed is in the 

excellent category. This shows that the media that develops the criteria so that it can be used in 

learning. 

User Response Results 

Based on the results of the learner response questionnaire, it can be seen that the results of four 

aspects are above the value of 0.8 with a positive category and one aspect is below 0.8 with a 

neutral category. This shows that the user experience is quite good when using the developed 

science literacy-based learning media. 

 

Figure 2. Graph of mean and variance for each aspect of UEQ 

Science Literacy Improvement Results 

The increase in science literacy is measured based on the results of the pretest and posttest 

conducted by students with the average N-gain value obtained is 0.3 with a moderate category. 

Based on the graph, it can be seen that the posttest results obtained have a higher value than each 

aspect of science literacy. This indicates an increase in science literacy skills in students. The 

results of the pretest and posttest scores for each aspect of science literacy per indicator can be 

seen from the following graph. 
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Figure 3. Graphs of pretest and post test results 

DISCUSSION 

Science literacy-based learning media assisted by google sites is made in accordance with the 

procedures of the 4D development model developed by Thiagarajan. In the defining stage, there 

are initial analysis steps, learner analysis, task analysis, concept analysis and specification of 

learning objectives. At this stage, researchers conducted interviews with one physics teacher and 

five students who had studied energy source material to find out the problems experienced during 

learning. Based on the results of the interview, information obtained that the teacher has utilized 

media in the form of power point in learning. However, based on research Guerid (2020) the use 

of power point in learning, has not been able to train science literacy skills, this affects the role of 

students who become passive and only listen to learning from the teacher. This affects the 

interaction of teachers and students in learning. So, the media developed is an interactive media 

that involves teachers and students in every learning process. Based on research Kristyowati & 

Purwanto (2019) states that interactive science literacy learning can increase students' activeness 

in learning. 

Science literacy-based learning media assisted by google sites is made in accordance with the 

procedures of the 4D development model developed by Thiagarajan. In the defining stage, there 

are initial analysis steps, learner analysis, task analysis, concept analysis and specification of 

learning objectives. At this stage, researchers conducted interviews with one physics teacher and 

five students who had studied energy source material to find out the problems experienced during 

learning. Based on the results of the interview, information obtained that the teacher has utilized 

media in the form of power point in learning. However, based on research Guerid, (2020) the use 

of power point in learning, has not been able to train science literacy skills, this affects the role of 

students who become passive and only listen to learning from the teacher. This affects the 

interaction of teachers and students in learning. So, the media developed is an interactive media 

that involves teachers and students in every learning process. Based on research Kristyowati & 

Purwanto (2019) states that interactive science literacy learning can increase students' activeness 

in learning. 
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Figure 4. Virtual lab view on the site 

This is in accordance with research conducted by Ula & Mariyani (2021) that by developing 

teaching materials that provide opportunities for students to conduct experiments and find 

concepts independently, it can increase student activity in the learning process. Third, the aspect 

of interpreting data and evidence scientifically, participants are given stimulus in the form of a 

graph or table related to the results of the data that has been done, this aims to familiarize students 

to connect the data and evidence presented. Based on research conducted by Lestari & Setyarsih 

(2021) the ability to interpret data and evidence scientifically is still in the low category, this is 

because students are not used to solving problems related to the scientific process. In developing 

science literacy-based learning media, researchers use tools such as canva to make it easier to 

create attractive displays and content, google sites as learning media sites, google forms, 

spreadsheets, mentimeter, padlet, and YouTube as additional support on the site.  

After the define stage is conducted to identify learning needs and constraints, the research moves 

on to the develop stage that comprises the creation of a media prototype, validation by experts, 

and testing among students to determine if the media is viable and effective. The testing by experts 

was carried out by three media expert lecturers. Based on the validation results carried out on all 

Learning Object Review Instrument (LORI) indicators produced, it is known that the media 

developed is suitable for use in learning for students. This is also complemented by learning 

activities on media developed in accordance with learning goals. This is in line with earlier 

findings, which assert that learning media should be matched to the subject matter and learning 

goals in order to enhance the learning outcomes of students (Lubis et al., 2023). 

Learning media that has been declared feasible by experts, then tested limited to students who act 

as users. Limited trials were conducted using the User Experience Questionnaire (UEQ). 

According to Intanny et al (2018) User Experience Questionnaire (UEQ) is used to measure 

technical and non-technical aspects related to emotions or user satisfaction. This is in accordance 

with the statement Schrepp et al (2014) that measuring user responses helps determine clear goals 

regarding the expected user experience of science literacy media. The efficiency aspect has the 

highest score with a positive category. While the lowest aspect on the novelty indicator with a 

neutral category. Thus, science literacy-based learning media assisted by google sites received a 

positive response from students. 

From the measurement results of each competency and knowledge aspect, it can be seen that the 

highest n-gain score is in the competency to interpret data and evidence scientifically, and in the 
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knowledge aspect in the procedural aspect. Knowledge of appropriate procedural steps in data 

collection can affect the ability to interpret scientific data and evidence (OECD, 2019) . Supported 

by previous research conducted by Latip (2022) shows that the factor that influences the ability 

to interpret data and scientific evidence is a learning process that is oriented towards applying 

science concepts in the form of data in the form of tables, or graphs to real problems experienced 

daily. These results show that Google Sites-based media is able to train students' scientific 

thinking skills, especially in the aspect of data interpretation which is one of the main skills in 

scientific literacy. 

CONCLUSION 

The development of science literacy-based learning media on energy source material focuses on 

aspects of science literacy using the 4D development model. Based on the results of expert 

validation, the learning media is declared feasible to use. The learning media developed received 

positive responses from students who had conducted trials and obtained an increase in science 

literacy skills in students. This study has limitations, including only reaching the Develop stage 

so it has not been tested on a large scale, and the trial was limited to one class in one school, so 

the results may be different if applied to a wider group of students with diverse characteristics. 

Research can be followed up to the disseminate stage or dissemination to a larger number of 

participants and learning media can be developed on other materials. The media developed has 

great potential in facilitating students to develop their science literacy skills. 
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