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Abstract. This research aims to improve literacy using a guided inquiry learning model assisted 

by interactive modules on elasticity materials. The study was carried out for three learning 

sessions, each carrying out a comprehensive cycle consisting of observation, reflection, design, 

and treatment. Data collection was carried out using evaluation instruments in the form of tests 

and questionnaires at the end of each cycle before the next cycle was carried out. The test 

instruments used contain indicators of aspects of science content, aspects of science context, and 

aspects of science processes. The results of the study were obtained in the third cycle with the 

highest increase in each science literacy indicator with a science content indicator of 69.7%, a 

science context indicator of 68.7%, and a science process indicator of 74.3%. Therefore, it can 

be concluded that the improvement of science literacy using a guided inquiry learning model 

assisted by interactive modules on elasticity materials results in an increase in a good category. 
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1. Introduction 

The development of Science and Technology has contributed to the world of education, especially 

physics education as part of education, in general, has a role in improving the quality of education, 

especially in producing quality Indonesia people [1]. Science literacy skills include the field of Natural 

Sciences (IPA), one of which is physics, which has an important role in the development of science and 

technology. The development of student's abilities in the field of physics is one of the keys to the success 

of improving their ability to adapt to the world of technology [2]. The guided inquiry learning model 

provides opportunities for students to actively participate in the learning process by carrying out 

investigations and solving problems independently, but teachers guide students to make it easier to 

master lesson concepts [3].   

Based on PISA 2018 using reading as the main subject in the assessment, Indonesia gave 

unsatisfactory results in the PISA Assessment of Reading Ability ranked from the bottom with 79 

participating countries [4]. Science literacy is the ability to engage with issues related to science and 

with scientific ideas, as a picture of society [5]. Science literacy can be defined as the ability to use 

scientific knowledge, identify questions, and draw conclusions based on evidence, to understand and 

make decisions about nature and changes made to nature through an activity [6]. There are three aspects 

of science literacy competencies carried out by PISA 2015 as shown in Figure 1 [5]. 
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Figure 1. Science Literacy Competencies 

Based on the low science literacy ability in Indonesia, some further research is needed related to 

changes in learning models, assessment instruments, and more advanced learning innovations. This 

situation is caused by the lack of student exposure to science questions such as PISA, the lack of 

development of science literacy teaching materials that utilize technology, and the low interest of 

students in reading [7]. Another cause of the low science literacy ability in Indonesia is the conventional 

learning model, so students are often asked to listen and work, as well as collect their work within the 

specified time [8]. 

Therefore, to fulfill several competencies of science literacy, one of which is in the aspect of context 

and knowledge, a learning model with high-level thinking skills is needed that requires reasoning, 

argumentation, and creativity of students in solving it [9]. 

 Several types of learning models can be adjusted based on the needs, characteristics of students, and 

school conditions, as well as other supporting factors. One of the appropriate learning models to 

overcome the challenges that occur today is the guided inquiry learning model [10]. Guided inquiry-

based physics learning models can provide problem-based learning models and train students in 

problem-solving [11]. The guided inquiry-based learning model has seven main components, namely, 

constructivism, inquiry, questioning, learning society, modeling, reflection, and actual assessment [12]. 

Based on previous research, the Inquiry learning model, various approaches can be used to help students 

understand the subject matter. This approach can be in the form of discussions in small groups to 

integrated learning. This method is more effective than just asking students to memorize material and 

facts. With this approach, learners can build their knowledge through the exploration of ideas, 

discussions with friends, and hands-on experience [13]. 

Interactive learning media is one of the important media in learning, functioning as an intermediary used 

by teachers to obtain information and encourage communication between students in the learning 

process. This media can be heard with feedback so that it can arouse the spirit of independence and 

reduce differences in understanding [14]. The modification of the guided inquiry learning model assisted 

by interactive modules is also a newness in physics learning in schools. Interactive modules can be 

designed systematically and attractively to achieve competencies that are by learning objectives [15]. 

 Based on observations and interviews that have been conducted at SMAN 6 Tangerang Regency, 

science literacy in elasticity material in grade 11 is still in the poor category. According to observation 

data that has been carried out, the learning model used at SMAN 6 Tangerang Regency is still 

conservative, so the science literacy possessed by students is still insufficient. From some of the 

problems above, a study was conducted to improve literacy using a guided inquiry learning model 

assisted by interactive modules on elasticity materials. 

 

2. Method 

The research method used is Classroom Action Research (PTK). PTK is a research that aims to solve 

problems found by teachers in the classroom to improve the quality of learning. This research was 

carried out at SMAN 6 Tangerang Regency with 39 research subjects for grade XI Science 3 students 

for the 2023/2024 school year. The number of students in the class is 39 people, 22 women and 17 boys. 

Data collection occurred in the fifth week of May 2024 to the first week of June 2024.  
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 This study uses classroom action research and is divided into three cycles, namely: (a) A pilot study 

using interviews and observations with students and teachers to identify problems that need to be 

addressed with action research, (b) using innovative action planning techniques to influence the teaching 

and learning process of students and (c) Supporting teaching with collaborative clinical supervision, 

making classroom teachers and students innovative [16]. The research design was designed with the 

approach of the classroom action research model by Kurt Lewin in Figure 2 [17]. 

 

 
Figure 2. Classroom Action Research Cycle 

 The research was carried out for three learning sessions with each learning carried out a 

comprehensive cycle consisting of observation, reflection, design, and treatment. In this study, the 

independent variable is the application of the interactive module-assisted guided inquiry learning model 

and the bound variable is science literacy on elasticity materials. The development of a guided inquiry 

learning model assisted by interactive modules on elasticity materials is designed using teaching 

material development steps through the ADDIE (Analyze, Design, Development, Implement, and 

Evaluate) approach [18]. At the analysis stage, data was collected to analyze the needs needed by SMAN 

6 Tangerang students regarding learning with what kind of model is liked and needed by students. At 

the design stage, interactive modules are designed based on the steps of the guided inquiry learning 

model, namely providing questions, making hypotheses, designing experiments, learning more 

experiments from various other references, analyzing relevant data, making conclusions, and 

implementation [19]. At the development stage, the interactive module that has been designed is tested 

for media validation by media experts. At the implementation stage, the interactive modules that have 

been validated are applied by the implementation of the PTK (Classroom Action Research) cycle at 

SMAN 6 Tangerang. The evaluation stages are carried out according to the results obtained through 

evaluation instruments in the form of tests using questionnaires. 
 Data collection is carried out at the end of each cycle before the next cycle is carried out. The final 

test instrument carried out at the end of each cycle is also used as data to see the improvement of students' 

science literacy. The data collection instruments in this study are questionnaires and science literacy 

questionnaires. The questionnaire was used to measure the quality of interactive modules based on the 

guided inquiry learning model on the subject of elasticity developed, while the student literacy 

improvement test was used to measure the improvement of student literacy before and after using the 



 

334 JP2F, Volume 15 Issue 3 July 2024 

interactive module based on guided inquiry in learning. The test instruments used contain indicators of 

aspects of science content, aspects of science context, and aspects of science processes. The percentage 

data obtained is divided into four categories in Table 1 based on previous research procedures [20]. 

 
Table 1. Science literacy criteria. 

Score Criterion 

21% - 40% Less 

41% - 60% Enough 

61% - 80% Good 

81% - 100% Excellent 

 The test instruments used for data collection are also carried out for the validity and reliability of 

the instrument. The validity of the test instrument was carried out by conducting a validity test 

consisting of content validity, criterion-related validity, and construct validity and tested on media 

experts [21].  

 

3. Results and Discussion 

Each cycle carried out contains 4 important stages, namely, observation, reflection, design, and 

treatment. In Cycle I, the observation stage was carried out by interviewing physics teachers related to 

student backgrounds, classroom conditions and models and teaching methods carried out in teaching 

and learning activities. At this observation stage, the researcher also saw the process of teaching and 

learning activities directly. The next stage of reflection is carried out to see the shortcomings and 

problems that arise in the teaching and learning activities that have been carried out. In the design stage, 

the researcher designed an interactive module with syntax on the guided inquiry learning model. The 

interactive module that has been designed has the following syntax of the guided inquiry learning model: 

1) problem orientation, 2) formulating a problem, 3) proposing a hypothesis, 4) collecting information, 

5) testing a hypothesis and 6) concluding. The use of the guided inquiry learning model aims to improve 

science literacy skills in students.  

 In the treatment stage, learning will be carried out using a guided inquiry learning model assisted by 

interactive modules. So, at the end of learning in cycle I, a final test will be carried out to see the 

improvement in science literacy. After obtaining the results of the first cycle, the stage enters the 

observation for the second cycle by asking the teaching teacher regarding the learning used using the 

guided inquiry learning model with several interactive modules that have been created previously. In 

the reflection stage of cycle II, some difficulties or shortcomings in the module are noted. Furthermore, 

re-planning was carried out in cycle II by correcting several parts of the module that were not by the 

learning syntax. At the implementation stage of cycle II, learning was carried out again with several 

parts of the guided inquiry learning model assisted by interactive modules that had been improved, and 

a final test was carried out again in cycle II to see the improvement of science literacy. This process is 

repeated until the final test is obtained in cycle III. So that the data on the final test results in each cycle 

is obtained as shown in Table 2. 

 

Table 2. Results of science literacy indicators. 

No. Science Literacy Indicators 
Results of 

Cycle I 

Results of 

Cycle II 

Results of 

Cycle III 

1. Science Content 49.7% 55.3% 69.7% 

2. Science Context 55.3% 55.3% 68.7% 

3. Process Science 49.2% 65.1% 74.3% 

 



 

335 Improving Science Literacy Using…. 

Based on the results in Table 2, it can be seen in the first indicator, namely science content, showing 

an improvement in each cycle carried out. The highest result was obtained in cycle III of 69.7% in the 

good category. Science content indicators refer to the key concepts necessary to understand natural 

phenomena and the changes made to nature through human activity on elastic matter. The second 

indicator, namely the context of science, shows that the third cycle experienced the highest increase of 

68.7% in the good category. Science context indicators are needed to understand situations in daily life 

that are grounds for the application of processes and understanding of science concepts. Meanwhile, the 

last indicator, namely the science process, shows a more significant increase compared to the other two 

indicators. In the third cycle, 74.3% was obtained in the good category. 

The results of science literacy obtained in cycle I and cycle II for all indicators are still in sufficient 

intervals and the increase is not significant judging from the results obtained. This can be caused by the 

adaptations made by students regarding the learning model used. Previously, students used a 

conventional learning model, so when given a guided inquiry-based learning model assisted by 

interactive modules, students still had to adapt and adjust to learning based on the syntax of the learning 

model given, especially in the part of formulating problems. Students still have difficulty connecting 

events in daily life with science content, especially in elasticity materials. In the results of science 

literacy, the science context indicators in Cycle I and Cycle II did not change in terms of categories and 

magnitude. This happens because the interactive modules provided are still lacking in terms of depiction 

or procurement of objects. So that students still have difficulties if they only see virtually. In another 

study, a solution to this problem is given, namely, teachers can present these objects in real life both in 

the classroom and in structured assignments outside the classroom so that later students can apply the 

knowledge gained through real objects in daily life [22].   

However, the final results of science literacy in cycle III provided an increase in results that were 

categorized as good for each science literacy indicator. This is because, with the guided inquiry learning 

model assisted by interactive modules, students can better understand and interpret experiences in 

personal, social, and global contexts. As in previous research, learning with a guided inquiry model 

leads to contextual learning. Contextual objects can make it easier to understand concepts and make 

learning more meaningful [23]. In addition, the interactive module-assisted guided inquiry learning 

model can also help students solve problems through the use of authentic problems and relate to the 

evaluation of students' experiences in the learning process to build understanding [24]. The use of an 

interactive module-assisted guided inquiry learning model that uses a combination of colors attracts 

students' attention, uses images that can motivate students, and also animations that can focus students' 

attention on the material to be learned [25]. The interactive module-assisted guided inquiry learning 

model makes it easier for students to learn without being limited by space and time so that students can 

also relearn anytime and anywhere [26]. 

Based on the explanation above, the improvement of science literacy including science content, 

science context, and science processes can be done by using a guided inquiry learning model assisted 

by interactive modules on physics materials.  

  

4. Conclusion 

Based on the three cycles that have been carried out, and the final test in each cycle to see the 

improvement of science literacy. Cycle III was obtained with the highest increase in each science literacy 

indicator with a science content indicator of 69.7%, a science context indicator of 68.7%, and a science 

process indicator of 74.3%. Therefore, it can be concluded that this research can be used by educators 

and policymakers as teaching materials to improve science literacy skills using a guided inquiry learning 

model assisted by interactive modules on elasticity materials. Based on the limitations of the research 

that has been carried out, this research still needs continuous research to see improvements in other 

student ability categories as well as in other physics materials. 
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