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            Critical thinking skills are essential for solving problems in everyday life. However, these skills are still lacking in physics learning at school. Therefore, this study analyzes the feasibility of the magnitude and measurement module with the learning cycle 7E based on the local potential of sago plants to improve students’ critical thinking skills. This research is a development research with a 4D model. The subjects of the limited trial were 10 students, and the field trial was 16 students from one of the MAN’s in Barito Kuala Regency, South Kalimantan. The research data were obtained through module validation sheets, critical thinking tests, and learner response questionnaires. The results showed that the content and construct validation of modules and essential thinking tests were highly valid. In addition, students’ responses in terms of ease of use of the module, the attractiveness, and the benefits of the module in physics learning in the practical category. It is concluded that the module of magnitude and measurement with learning cycle 7E, based on the local potential of sago plants developed, is feasible to improve students’ critical thinking skills. 
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      INTRODUCTION
    

    
      The rapid development of science and technology characterizes life in the 21
      st
       century. Alongside advances in technology and information, educational practices must also undergo continuous improvement. The National Educational Association 
      
        (Thornhill-Miller et al., 2023)
      
       Emphasizes that 21
      st
       century learning must fully integrate classroom instruction with the “Four Cs” competencies, one of which is critical thinking skills. Critical thinking is a high-level cognitive skill crucial in learning, particularly science education. 
      
        (Utami & Aznam, 2020)
      
      . It is essential for preparing students to become effective problem solvers who can make thoughtful, academically sound, and responsible decisions and conclusions. 
      
        (Bangun & Pragholapati, 2021
      
      ; 
      
        Pnevmatikos et al., 2023)
      
      .
    

    
      Students in Indonesia demonstrate low critical thinking skills, primarily because learning activities remain teacher-centered, with students often limited to memorizing formulas and concepts. 
      
        (Irhasyuarna et al., 2022
      
      ; 
      
        Santosa et al., 2021
      
      ; 
      
        Solehudin et al., 2021
      
      ; 
      
        Suyitno et al., 2024)
      
      . Teachers have not widely adopted innovative media in the learning process. Many teachers rely solely on the limited textbooks available in the school library. This situation is due mainly to teachers’ lack of creativity and competence. 
      
        (Facer & Selwyn, 2021; Kamil Budiarto, 2021)
      
       Teachers’ inability to develop engaging learning media negatively affects students’ critical thinking skills and learning outcomes. 
      
        (Boari et al., 2021; Sulthon et al., 2021)
      
       These findings are supported by the results of the researchers’ preliminary study, which involved observing classroom learning activities. The observations revealed that the low level of students’ critical thinking skills can be attributed to several factors: learning remains teacher-centered, students are rarely engaged in investigative activities, and inquiry-based physics learning modules are absent. This is further confirmed by pre-test results, which show that students’ abilities in interpreting, explaining, evaluating, inferring, and self-regulation fall into the low category.
    

    
      Developing appropriate learning media can enhance students’ critical thinking skills 
      
        (Sulthon et al., 2021)
      
      . In this study, the learning media developed was a learning module. The module was designed to align with a specific learning model, namely the 7E learning cycle model, which consists of seven stages: Elicit, Engage, Explore, Explain, Elaborate, Evaluate, and Extend. 
      
        (Ilhami & Laksono, 2022
      
      ; 
      
        Musfiroh et al., 2024)
      
      . The primary goal of the 7E model is to emphasize the importance of eliciting students’ prior knowledge and extending the application of concepts across different contexts. 
      
        (Adam et al., 2022)
      
       This approach actively involves learners in discovering concepts and making sense of what they learn, making it more effective in developing their critical thinking skills. 
      
        (Nusantari et al., 2020
      
      ; 
      
        Rini & Aldila, 2023
      
      ; 
      
        Uliyandari et al., 2021)
      
      .
    

    
      The developed learning module is also based on local potential. Learners feel more engaged and comfortable with the material because it is connected to familiar concepts and contexts they encounter daily, drawing upon local potential and the unique characteristics of their community 
      
        (Boz et al., 2025)
      
      . Local potential offers an interesting theme for science learning, as it emphasizes direct experiences that enable students to explore and understand their natural surroundings (local potential) scientifically through inquiry, investigation, and hands-on interaction 
      
        (Dini & Rini, 2024
      
      
        ; 
      
      
        Rini & Aldila, 2023)
      
      .
    

    
      Learning media that integrate local potential can enhance students’ critical thinking skills and provide meaningful, authentic learning experiences. 
      
        (Setiyanika et al., 2023)
      
       Several studies, showing the effectiveness of the 7E learning cycle model when integrated with local contexts, such as Gumbaan, further support this
      .
       
      
        (Navisah et al., 2021)
      
      , mangrove ecosystems 
      
        (Raisa et al., 2022)
      
      , and Grobogan Regency 
      
        (Setiyanika et al., 2023)
      
       In developing students’ critical thinking skills. Learning that leverages the natural conditions of the local environment has also been shown to improve students’ cognitive outcomes. 
      
        (Asis et al., 2023; Hardiansyah et al., 2024
      
      ; 
      
        Topano et al., 2021)
      
      . One of the unique local potentials of South Kalimantan that can be incorporated into the learning process is the sago plant (
      rumbia
       tree), particularly in Barito Kuala Regency.
    

    
      Based on the above description, this study aims to analyze the feasibility of a 
      magnitude and measurement module
       designed with the 7E learning cycle model and incorporate sago plants’ local potential to enhance students’ critical thinking skills. The feasibility analysis focuses on three key aspects: the validity of the module, essential critical thinking assessments, and students’ responses to using the module in physics learning. The developed magnitude and measurement module is expected to improve students’ critical thinking skills in physics learning at school.
    

    
      
    

    
      METHOD
    

    
      This research and development (R&D) study adopts the 3D model, consisting of the stages Define, Design, Develop, and Disseminate. In the 
      Define
       stage, a needs analysis was carried out, including an analysis of student characteristics, learning tasks, and instructional content on quantities and units contextualized with the local potential of the sago plant. During the 
      Design
       stage, activities included developing research instruments, selecting appropriate media, and determining the format of the teaching module to be developed. In the 
      Develop
       stage, an initial draft of the quantities and units module based on the sago plant was produced. The module contains general information, core content, and an appendix section. Five expert validators reviewed it, and the validation results were analyzed using descriptive quantitative methods. The average validation scores were classified into five categories: 3.3 ≤ X ≤ 4.0 (very valid); 2.5 ≤ X ≤ 3.2 (valid); 1.7 ≤ X ≤ 2.4 (moderately valid); 0.9 ≤ X ≤ 1.6 (less valid); and 0.1 ≤ X ≤ 0.8 (invalid). The module was considered valid if the average validator score fell within the “valid” category. After incorporating revisions based on the validators’ feedback, the study proceeded to the 
      Dissemination
       stage.
    

    
      Dissemination was carried out on a limited basis through a practicality test involving 10 students in a small-group trial and 16 students in a field trial. These trials were conducted at an Islamic Senior High School (MAN) in Barito Kuala Regency, South Kalimantan. The learning process was implemented over three meetings, each incorporating the stages of the learning cycle and integrating the local context of the sago plant. At the end of the learning process, the module’s practicality was evaluated through a student response questionnaire, which assessed the module’s ease of use, attractiveness, and usefulness in supporting physics learning in the classroom. The data from student responses were analyzed using descriptive quantitative methods, with the following classification: 86 ≤ p ≤ 100 (very practical); 76 ≤ p ≤ 85 (practical); 66 ≤ p ≤ 75 (fairly practical); 56 ≤ p ≤ 65 (less practical); and 0 ≤ p ≤ 55 (not practical). The module was deemed feasible if it met the following three criteria: (1) validation results falling at least in the “valid” category, (2) student critical thinking test results reaching at least the “valid” category, and (3) student response results falling at least in the “practical” category.
    

    
      
    

    
      RESULT AND DISCUSSION
    

    
      Research Product
    

    
      This study resulted in developing a learning module on 
      magnitude and measurement
      , utilizing the 
      7E learning cycle model
       and integrating the 
      local potential of sago plants
       to enhance students’ critical thinking skills. The module includes several key components: a cover, preface, table of contents, general information, core content, and appendices. The 
      cover
       (Figure 
      
        1
      
      ) features visuals related to quantities and measurements, including illustrations of measurement activities using a meter. It also displays an image of sago flour to reflect the integration of local potential, as the module is contextualized around the use of sago plants. The 
      preface
       (Figure 
      
        1
      
      ) provides an introductory note from the author, outlining the purpose and significance of the module. The 
      table of contents
       lists the module’s sections and the corresponding page numbers for each title and subtitle. The 
      general information
       section (Figure 
      
        2
      
      ) presents the school identity, initial competencies to be achieved, alignment with the Pancasila Student Profile, required facilities and infrastructure, target learners, and the learning models and methods applied in the module.
    

    
      
    

    
      
        [Figure 1 about here.]
      
    

    
      
    

    
      
    

    
      
        [Figure 2 about here.]
      
    

    
      
    

    
      
    

    
      The core component (Figure 
      
        3
      
      ) contains learning outcomes, the flow of learning objectives, meaningful comprehension, triggering questions, learning preparation, learning activities, assessment, enrichment, and remediation. The module appendix contains reading or teaching materials, student worksheets, critical thinking skills tests, assessments, and a bibliography.
    

    
      
    

    
      
        [Figure 3 about here.]
      
    

    
      
    

    
      Learning activities are designed with a 7E learning cycle, namely in the introduction there are elicit and engagement phases, in the core activities there are explore, explain, elaborate, evaluate phases, and in the closing activities there is an extend phase as shown in Figure 
      
        3
      
      . The material contains the material to be studied, namely quantities and measurements, which consist of quantities, units, dimensions, measurements, significant figures, and scientific notation. The material presented is also associated with the local potential of sago plants. The teaching material also contains the phases of the learning cycle 7E, which can be seen in Figure 
      
        4
      
      .
    

    
      
    

    
      
        [Figure 4 about here.]
      
    

    
      
    

    
      The preparation of teaching materials is adjusted to the learning objectives, oriented to the 7E learning cycle, and the local potential of sago plants. The concept map contained in the teaching materials is also adjusted to the material studied. The teaching materials are arranged systematically according to the material taught, namely quantities, units, and dimensions (meeting I), measurement (meeting II), significant figures, and scientific notation (meeting III). They are relevant to the learning cycle 7E based on the local potential of sago plants. In addition, the teaching material is equipped with a summary of the material, examples, and evaluation questions to train students’ critical thinking skills. In the worksheet (Figure 
      
        5
      
      ), students are directly embroiled in the learning process by measuring the stems of sago plants in groups to be more active in learning.
    

    
      
    

    
      
        [Figure 5 about here.]
      
    

    
      
    

    
      In this module, three worksheets have been prepared: Worksheet I (Magnitude, units, and dimensions), Worksheet II (Measurement), and Worksheet III (significant figures and scientific notation). The worksheets are prepared based on the learning objectives. They are relevant to the 7E learning cycle based on the local potential of sago plants to train students’ critical thinking skills. They are designed with language easily understood by students and does not cause multiple interpretations. In addition, students can learn independently in the investigation, develop an attitude of cooperation in groups, and reason critically by answering questions in the worksheet. 
    

    
      Module Validity
    

    
      The validation test determines the expert’s assessment of the quality of the magnitude and measurement module with learning cycle 7e in content and construct. The module validation results are presented in Table 
      
        1
      
      .
    

    
      
    

    
      
        [Table 1 about here.]
      
    

    
      
    

    
      Based on Table 
      
        1
      
      , the teaching module’s overall validity value is 3.5, which is a very valid category. It has met the standards of a good module content component. The suitability of the module, designed with learning objectives and the material’s scope, supports the validity level of this highly valid material. In addition to conformity with curriculum demands, material based on learning outcomes and learning objectives certainly affects the feasibility of material content in valid modules. 
      
        (Firdaus & Pahlevi, 2022
      
      ; 
      
        Husnadi et al., 2024)
      
      . Good learning media convey the material studied in a way that will help students achieve the expected goals. 
      
        (Boari et al., 2023
      
      ; 
      
        Rahim et al., 2022
      
      ; 
      
        Wayan Kandia et al., 2023)
      
      . 
    

    
      In addition, the results of the critical thinking skills test validation (9 questions) on the indicators of interpretation, inference, evaluation, explanation, and self-regulation are valid, because all items have met the general construction, language, and critical thinking skills. The critical thinking skills test compiled has clear instructions for completing the questions. The mechanism for making good and correct questions must contain instructions for working on questions 
      
        (Rivas et al., 2022)
      
      . The question instructions contain several things, namely students must write their identity in the form of name and class, ask them to read the questions correctly and carefully, let them answer the questions that are considered the easiest first, answer the questions on the sheet provided and there is a time limit for working on the questions. The instructions for working on questions aim to enable students to answer questions carefully and thoroughly 
      
        (Hardiansyah et al., 2024
      
      ; 
      
        Shoufan, 2023)
      
      . The instructions for working on the problem show a working time of 135 minutes. It is intended that students pay more attention to time and develop strategies to work on easier issues first, so they do not run out of time. The students’ abilities will improve optimally when answering questions calmly and unhurriedly 
      
        (Faruga-Lewicka et al., 2024)
      
      . Also, the processing time must be adjusted to the number of questions so that students can answer with an appropriate and proportional time allocation. So that you know, the questions are based on the learning objectives. Formulating learning objectives is the first step to compiling and developing a good test 
      
        (Adri et al., 2022)
      
      . The principle of test preparation must be integrated, namely referring to learning objectives 
      
        (Hamzah et al., 2022
      
      ; 
      
        Harefa et al., 2021)
      
      . A valid question can measure whether or not the objectives have been formulated and achieved 
      
        (Arafah et al., 2021)
      
      . The tests are prepared using good and correct Indonesian language. The questions are easy to understand because they use simple language, and the question sentences are in PUEBI. The questions are made using simple language and are easy to understand 
      
        (Inganah et al., 2023)
      
      . This is in line with the principle that test preparation must use clear sentences so as not to cause multiple interpretations. In addition, the test is prepared by aspects of content, context, and indicators of critical thinking skills 
      
        (Ramdani et al., 2021
      
      ; 
      
        Sutiani et al., 2021)
      
      .
       
      The tests compiled are expected to cover the entire content or population of the material being taught.
    

    
      Tests are made by indicators of critical thinking skills so that teachers can measure the improvement of students’ critical thinking before and after the test. 
      
        (Chusni et al., 2020
      
      , 
      
        2022
      
      ; 
      
        Irhasyuarna et al., 2022
      
      ; 
      
        Saepuloh et al., 2021
      
      ; 
      
        Sutiani et al., 2021)
      
      . This shows that the essential skills of the thinking test prepared have met the standards of a good test. A good instrument can accurately measure data by its function, with good characteristics on a valid basis. 
      
        (Adri et al., 2022
      
      ; 
      
        Arafah et al., 2021
      
      ; 
      
        Supena et al., 2021)
      
      . 
    

    
      Module Practicality
    

    
      After using it in the limited and field trials, the module’s practicality was measured based on the students’ response questionnaire. Table 
      
        2
      
       recapitulates the module practicality results. 
    

    
      
    

    
      
        [Table 2 about here.]
      
    

    
      
    

    
      
    

    
      Based on Table 
      
        2
      
      , the module developed as a whole has a practical category with an average value of 76.17 (limited trial) and 81.20 (field trial). The ease of use aspect in the limited trial, 75.63, was categorised as reasonably practical, and in the field trial, 79.30, was classified as practical. This shows that the learning cycle 7E module that was developed is easy to use. Practicality refers to the ease of use and accessibility of media in teaching and learning. 
      
        (Boari et al., 2023
      
      ; 
      
        Yanto et al., 2024)
      
      . Practical media uses language or sentences that are easy for educators and students to understand and use. 
      
        (Boari et al., 2023
      
      ; 
      
        Darmayanti & Sugianto, 2022
      
      ; 
      
        Inganah et al., 2023)
      
      . The attractiveness aspect in the limited trial of 77.50 was categorised as practical, and in the field trial of 81.25, it was classified as practical. This shows that the developed module can attract students’ interest in learning through media design and applying the 7E learning cycle. 
    

    
      The visual media influences students’ motivation and interest in learning subjects. 
      
        (Agustin & Riyanti, 2021
      
      ; 
      
        Elsayed & Al-Najrani, 2021
      
      ; 
      
        Luh Andriyani & Wayan Suniasih, 2021
      
      ; 
      
        Ratri Mayarita et al., 2023)
      
      . The benefit aspect in the limited trial, 75.38, was categorised as reasonably practical, and in the field trial, 83.05, it was classified as practical. This shows that the developed module provides benefits for students. The benefits of learning media can also make it easier for teachers to convey the material to be studied. 
      
        (Dita et al., 2021
      
      ; 
      
        Puspitasari & Nugroho, 2020
      
      ; 
      
        Rachmatullah & Ha, 2018
      
      ; 
      
        Rahim et al., 2022)
      
      . Learning modules also make it easy for students to understand material about quantities and measurements. 
      
        (Ayado & Berame, 2022
      
      ; 
      
        Syahrial et al., 2021)
      
      . This is because the material in the learning module is explained and presented systematically. 
      
        (Yuliani et al., 2021)
      
      . 
    

    
      
    

    
      CONCLUSION
    

    
      Based on the local potential of sago plants, the magnitude and measurement module with learning cycle 7E is feasible for improving students’ critical thinking skills in physics at school. By integrating sago plants into the 7E learning cycle, students can develop critical thinking in building knowledge through scientific investigations and interacting with local potential around them. Further research recommendations are needed to test the effectiveness of the module in physics learning at school.
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