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	Abstract: Natural Sciences (IPA) plays an important role since elementary school as a foundation in developing students' logical, critical, and creative thinking skills. This study aims to examine the learning outcomes of science and the types of research used with the Predict–Observe–Explain (POE) learning model at the Junior High School (SMP) level through the Systematic Literature Review (SLR) method. The SLR method was carried out by searching scientific articles published between 2020 and 2025 through the Crossref and Scopus databases related to science learning outcomes and the types of research used in the application of the POE model. Inclusion criteria included articles discussing the implementation of the POE model in science learning at the junior high school level. Based on the analysis of the 13 articles reviewed, it can be concluded that the POE model can be implemented in various types of research, such as experiments, Classroom Action Research (CAR), Research and Development (R&D), and quantitative descriptive research. The results of the study indicate that the POE model contributes to science learning at the junior high school level, especially in improving students' scientific literacy and critical thinking skills. In addition, the POE model has also been proven effective in improving science learning outcomes, developing creative and analytical thinking skills, increasing learning motivation and improving students' communication skills.
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Introduction 

Education is a crucial vehicle for shaping individual character and competence (Fernández Espinosa & Domingo, 2025). In this era of globalization, education serves not only as a means of transferring knowledge but also as a tool for developing social, emotional, and cognitive skills. Through education, individuals are taught to think critically, find creative solutions to problems, and adapt to rapid change (Durnali et al., 2023). Furthermore, education plays a role in preparing the younger generation to face the challenges of an increasingly complex workforce (Alwendi et al., 2025; Simbolon et al., 2025). Therefore, it is crucial for the education system to continuously innovate and improve its quality to meet societal needs and support sustainable development. Science is a crucial aspect of the educational curriculum, aiming to develop students' understanding of scientific concepts, as well as critical and analytical thinking skills (Barta et al., 2022). Science is a body of knowledge acquired through data collection through experimentation, observation, and deduction to produce an explanation of a phenomenon (Kraus, 2024). Having strong science skills enables one to analyze problems scientifically, develop evidence-based solutions, and connect scientific concepts to everyday life for wiser decision-making (Amala & Yushardi, 2022). Therefore, science learning from junior high school is crucial as a foundation for developing logical, critical, and creative thinking (De Los Santos et al., 2025; Grau et al., 2021). Through meaningful and contextual learning experiences, students not only gain knowledge but also foster curiosity, environmental awareness, and scientific thinking skills that will be useful throughout life. Furthermore, science learning plays a crucial role in shaping students' initial understanding of scientific concepts and developing critical thinking skills.
Based on the 2022 PISA results, Indonesia experienced a decline in its score from 396 to 383 in 2018. Indonesian students' scientific literacy scores ranked 67th out of 81 countries. These results indicate that Indonesian students' scientific abilities remain relatively low. Students' low scientific abilities are caused by several factors, one of which is the teaching methods used by teachers. Science learning is not merely about conveying information about concepts but also involves understanding the processes by which scientific phenomena occur through direct observation in demonstrations and experiments (Fix et al., 2022). Therefore, science learning must be designed in such a way that students can experience a meaningful and effective learning process (Morris, 2025;  Marie, 2021). The POE learning model is a learning model developed to improve students' conceptual understanding and scientific thinking skills. This model consists of three main stages: predict, observe, and explain (Jasdilla et al., 2019). In the prediction stage, students are asked to express their predictions about a phenomenon based on their initial understanding. Next, in the observation stage, students conduct experiments or observations to test their predictions. Finally, in the explanation stage, students reflect on the results of their observations and compare them with their initial predictions, thereby developing a deeper understanding of the concepts being learned (Dori et al., 2018).
The application of the POE model in learning not only helps students memorize scientific facts but also helps them understand scientific processes in depth and apply them to various real-life situations. The advantages of this model include increasing student engagement in the learning process and enhancing student motivation and understanding of science material. Research examining the effectiveness of the POE model was conducted by Purdhiyah et al. (2022), whose aim was to examine the application of the POE learning model in physics learning. The novelty of this study is its examination of science learning outcomes and the types of research used with the POE model specifically at the junior high school level. Given the importance of selecting an appropriate learning model, this systematic review was conducted to examine the effectiveness of the POE model in science learning at the junior high school level. Based on empirical findings from various previous studies, this review is expected to provide a comprehensive overview of the POE model's contribution to improving student learning outcomes, conceptual understanding, and scientific skills. Therefore, this research is expected to contribute to the development of better learning methods that are tailored to the needs of modern students. The research questions to be answered in this study are: What are the science learning outcomes using the POE model? What types of research are used in implementing the POE model?

Method

This study employed the SLR method, or systematic literature review, using the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) approach. The PRISMA procedure involves several stages: Identification, which involves identifying the literature to be sampled; Screening, which involves filtering the literature based on aspects relevant to the research topic; Initial data filtering based on correlation variables and parameters to be analyzed; Eligibility, which involves evaluating the quality of the selected literature; and Inclusion, which involves compiling meta-analysis data and reviewing the literature from selected articles (Snyder, 2019).
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Figure 1. PRISMA diagram

Articles analyzed were selected based on criteria that discuss the POE learning model. Article selection was carried out through an identification and screening process according to the PRISMA method. Data used were sourced from research journals published between 2020 and 2025, obtained through searches in Crossref and Scopus using the keywords "POE Model," "Science Learning," and "Junior High School Level." The search results with the keyword “Predict Observe Explain (POE) model” on Crossref obtained 278 articles and Scopus obtained 70 articles. Then, filtering was carried out in the context of “science learning” obtained 70 articles, then selected for full-text articles and at the educational level, namely junior high school, then the articles obtained went through the stages of identification, screening, and eligibility, until 13 relevant articles were selected for analysis (included) as in Figure 1.
Result and Discussion

Based on the analysis of journal articles, 13 articles were obtained that were in accordance with the variables studied as in Table 1. Results of the Journal Article Review. 

Table 1. Results of the Journal Article Review
	Author Name, Year
	Title
	Research methods
	Research purposes
	Research findings/results

	(Amelia et al., 2021)
	Application of the Predict Observe Explain (POE) Model to Students' Critical Thinking Skills in Environmental Pollution Material for Class VII
	Quantitative descriptive
	Describe the applicability of the POE model to environmental pollution and measure the critical thinking skills of seventh-grade students at Waladun Sholeh Pelaihari Middle School on environmental pollution.
	The implementation of the POE learning model on environmental pollution material for class VII of SMPS Waladun Sholeh Pelaihari is classified as good (84.09%), in line with the critical thinking skills of students which are in the good criteria.

	(Abdurahim, 2023)
	Implementation of the Predict, Observe, Explain (POE) Learning Model to Improve Student Learning Outcomes on Vibrations and Waves in Grade VIII of SMP Negeri 9 Tidore Kepulauan
	CAR
	The aim of this study is to improve students' learning outcomes on vibration and wave material in class VIII of SMP Negeri 9 Tidore Kepulauan through the POE learning model.
	The POE model has been proven to improve students' learning outcomes


	(Sahara 
& Arif, 2022)
	Development of Student Worksheets Based on POE (Predict, Observe, and Explain) with Science Literature Approach
	R&D
	Improve students' communication skills
	The results of the study showed that the POE-based student worksheet product with a scientific literacy approach was feasible to be applied in science learning, practical, and effective in improving students' communication skills (N-Gain = 66.67; α = 0.05).

	(Nissa et al., 2023)
	Development of a POE-Based Science E-Module (Predict, Observe, Explain) to Improve Students' Critical Thinking Skills on Simple Machines for Class VIII Junior High School 
	R&D
	Developing a science e-module based on the POE learning model to improve students' critical thinking skills on simple plane material in class VIII of junior high school.
	The assessment results from two science teachers showed a practicality level of the POE model-based science e-module on simple machines of 93%, while the assessment from 15 students reached 90.13%. The results of this study indicate that the developed e-module is classified as very feasible and practical for use and is able to improve students' critical thinking skills.

	(Jamaludin & Sriyansyah, 2023)
	An Experimental Comparison of a Problem-Based Learning and a POE-Assisted Project-Based Learning Model of Teaching Scientific Literacy 
	Quasi Experiment
	Investigating the scientific literacy of 46 secondary school students through a comparison of problem-based learning and project-based learning assisted by using the prediction-observation-explanation strategy
	The results showed that the normalized average change score was 69±7 for the experimental group (high category) and 39±8 for the comparison group (medium category). There was a significant difference between the two groups (F=8.356; p<0.006; Cohen's d=0.83), so that project-based learning assisted by POE was more effective in improving scientific literacy than problem-based learning.

	(Rosidah & Kurino, 2021)
	The Influence of the Predict-Observe-Explain Learning Model on Students' Creative Thinking Skills in Science Subjects
	Quasi Experiment
	The aim of this study was to determine the effectiveness of the POE learning model on students' creative thinking abilities.
	The results of the study showed that the application of the POE model was proven to be effective in improving students' creative thinking abilities in science learning on the topic of light and its properties.

	(Eka Novita et al., 2025)
	The Effect of The Poe (Predict-Observe-Explain) Model On Learning Outcomes Of Junior High School Students
	Quasi Experiment
	Analyzing the influence of the POE learning model on the science learning outcomes of junior high school students
	The POE model has been proven to improve students' conceptual understanding of the material on substances and their changes, with the results of t_calculated > t_table showing a significant influence.

	[bookmark: _Hlk194747040](Fatimatuzzohrah et al, 2020)
	The Effectiveness of Implementing the POE (Predict-Observe-Explain) Learning Model to Improve Mastery of Science Concepts
	Quasi Experiment
	To determine the effectiveness of implementing the POE learning model in improving the mastery of science concepts of class VII students at SMPN 2 Kayangan.
	The results of the study showed that both the POE and conventional learning models were effective in improving the mastery of science concepts in seventh-grade students at SMPN 2 Kayangan. However, the class using the POE model experienced higher improvement compared to the control class using the conventional learning model.

	(Amelia et al., 2021b)
	Analysis of Student Learning Motivation through the Implementation of the POE Learning Model Assisted by Educational Games Based on the Educandy Application at SMPN 25 Pekanbaru
	Quantitative descriptive
	The purpose of this study was to analyze students' learning motivation through the application of the POE learning model assisted by educational games based on the Educandy application on temperature and heat material at SMPN 25.
	The results of the study showed that students' learning motivation by applying the POE learning model assisted by educational games based on the educandy application was 70.63% with a good learning motivation category.

	(Mirabueno & Basilio, 2023)
	A Mental Model of Predict-observe-explain (POE) Strategy as Thinking Skill to Promote Scientific Literacy
	Descriptive method
	
	The POE mental model was developed as a guide for students' thinking in science experiments and as a teacher's reference, as well as helping with conceptual understanding, as well as the development of scientific literacy.

	(Prasetyaningsih, 2020)
	Improving Junior High School Students' Analytical and Activity Skills through the Application of the Prediction, Observation, and Explanation (POE) Learning Model
	CAR
	The aim of this research is to improve students' analytical and activity skills with the POE model.
	The results of the study show that the application of the POE model can create diverse and supportive learning, improve students' analytical thinking skills and strengthen positive interactions between students and teachers.

	(Fauziah et al., 2023)
	Modified POE Learning Model: Its Effect on Students' Science Learning Motivation and Critical Thinking Skills

	Experimental method
	The aim of this study was to determine the effect of the POE learning model approach on students' critical thinking skills.
	The results of the study showed that there was a significant influence of the use of the POE learning model approach on students' critical thinking abilities.

	[bookmark: _Hlk194745840] (Sarah et al., 2021)
	The Effectiveness of POE (Predict-Observe-Explain) Learning Model for Improving Student Analytical Skills
	Experimental method
	The purpose of this study was to determine the effect of using the POE learning model on student learning outcomes.
	The results of the study showed that the use of the POE learning model was able to improve the learning outcomes.



Science Learning Outcomes Using the POE Model
Based on an analysis of 13 journal articles that align with the research objectives, it was found that the POE model contributes to junior high school students' science learning outcomes, as shown in Table 2.

Table 2. Percentage of Science Learning Outcomes Using the POE Model
	Science Learning Outcomes
	Percentage (%)

	Critical thinking skills
	23.08

	Scientific literacy
	15.39

	Mastery of science concepts
	7.69

	Science learning outcomes
	23.08

	Increased learning motivation
	7.69

	Analytical thinking skills
	7.69

	Creative thinking skills
	7.69

	Communication skills
	7.69



If presented in graphical form, the percentage of science learning achievement with the POE model looks like Figure 2.
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Figure 2. Percentage of science learning outcomes with the POE model
Based on Table 2, the POE model shows a variety of outcomes in science learning. Eight key learning outcomes were identified, with varying frequencies. The highest percentage was achieved for critical thinking skills and learning outcomes, at 23.08%. The POE model has been proven effective in improving students' critical thinking skills on environmental pollution (Safitri et al., 2024; Aisyah et al., 2024). Research has shown an increase in students' critical thinking skill scores after implementing the POE model, reflecting the model's effectiveness in stimulating higher-order thinking processes. Furthermore, the use of the POE model in teaching modules has also been shown to be effective in improving students' critical thinking skills, particularly on simple machines (Wang & Wang, 2023). The stages in this model can train students to identify problems, analyze cause-and-effect relationships, and develop evidence-based arguments, which are important indicators of critical thinking. Implementing the POE learning model not only encourages students to think critically and actively in the learning process but has also been shown to improve their retention of the science material presented. By directly involving students in the process of prediction, observation, and explanation, this model helps strengthen conceptual understanding in a deeper and more meaningful way (Hussein & Csíkos, 2023; Grau et al., 2021).
Improved science learning outcomes in junior high school students are reflected in various analyzed research findings. Several studies have shown an increase in science learning outcomes after implementing the POE model (Rahmawati et al., 2025). Based on Wang et al. (2025) research, the implementation of the POE model has been proven to improve student learning outcomes in eighth-grade physics at SMP N 9 Tidore Kepulauan. This improvement demonstrates that active student involvement in each POE stage plays a crucial role in helping them understand abstract physics concepts. Through the process of prediction, observation, and explanation, students not only passively receive information but actively construct conceptual understanding, thus positively impacting learning outcomes. In line with these findings, research conducted by Kuo et al. (2024), demonstrated a significant effect of implementing the POE model on student learning outcomes in the topic of matter and its changes. These results confirm that the POE model is effective in science learning because it encourages students to connect prior knowledge with empirical observations. In addition to improving learning outcomes, implementing the POE model also contributes to strengthening conceptual understanding and reducing common misconceptions in the topic of changes in matter. Students will more easily remember and understand the material presented. Furthermore, active student involvement during the learning process contributes to achieving learning outcomes in the classroom (Kuhlmann et al., 2024; Masruddin et al., 2024).
In addition to being proven to improve critical thinking skills and learning outcomes, the POE model implemented in project-based learning contributes significantly to improving students' scientific literacy (Hsiao et al., 2017; Nestiyarum & Widjajanti, 2023). The POE stages encourage students to develop their ability to predict based on prior knowledge, conduct observations through experiments or projects, and explain scientific phenomena logically and evidence-based. The process is in line with the components of scientific literacy that emphasize the scientific process with indicators explaining phenomena scientifically, designing and evaluating designs for scientific investigations and interpreting scientific data and evidence critically, researching, evaluating and using scientific information for decision making and action. Project-based learning provides space for students to be actively involved in investigating real problems, so that scientific concepts are not only understood theoretically, but also applied in everyday life situations. The integration of the POE model in project-based learning makes students more reflective, analytical, and able to relate science to social and environmental contexts, which ultimately strengthens the mastery of scientific literacy as a whole.
Based on the analyzed research results, it was found that the POE model has been proven to improve students' conceptual understanding (Sari et al., 2020; Suryamiati et al., 2019). The POE model has been proven to improve students' understanding of basic science concepts. This is because the POE model allows students to connect theoretical concepts with their empirical experiences, thereby deepening their understanding of the material being studied. The POE learning model increases students' active involvement in experimental activities, allowing them to deepen concepts by connecting various pieces of information that were initially separate into a complete and in-depth understanding (Xu et al., 2025). This is evident from the results of the conceptual understanding test, which showed a significant increase in POE classes compared to classes using conventional learning (Balukovic et al., 2025). The final stage of the POE model is the explanation stage, which provides an explanation based on the results of observations made, then draws conclusions. By drawing conclusions from the results of the practice and comparing them with the initial hypothesis, students can more easily understand the material's concepts. Furthermore, POE learning assisted by educational games based on the Educandy application at SMPN 25 Pekanbaru has proven effective in increasing student learning motivation, as it fosters active engagement, curiosity, and conceptual understanding through structured prediction, observation, and explanation activities (Chookaew et al., 2024; Chen et al., 2025). Furthermore, the review results indicate that students responded positively to the application of the POE model in science learning. In addition to impacting cognitive and affective aspects, the POE model also contributes to improving students' communication skills. The stages of prediction, observation, and explanation encourage students to express ideas, convey observations, and discuss findings verbally and in writing, thus optimally developing scientific communication skills (Patriot et al., 2018). Furthermore, the POE model is not only effective in building conceptual understanding but also plays a significant role in improving analytical thinking skills and encouraging active interaction during the learning process (Mahdian et al., 2024; Kwangmuang et al., 2024).
In addition to directly contributing to improved scientific literacy and critical thinking skills, the results of this systematic review indicate that the implementation of the POE model also has a positive impact on various other learning outcomes. The learning process, which requires students to connect prior knowledge with empirical observations, has been shown to improve conceptual understanding and overall science learning outcomes. Furthermore, student engagement in analyzing phenomena, comparing predictions with observations, and evaluating findings fosters the development of analytical thinking skills. From an affective and social perspective, the interactive structure of POE plays a role in enhancing students' learning motivation and scientific communication skills through discussions, presentations, and the delivery of evidence-based arguments. Thus, the POE model is not only effective in improving scientific literacy and critical thinking skills but also contributes comprehensively to the quality of science learning processes and outcomes at the junior high school level (Pujiastuti & Fausan, 2024).

Types of Research Used in Implementing the POE Model
Based on the analysis of journal articles in accordance with the research objectives, it was found that the POE model can be implemented in various types of research, as shown in Table 3.

Table 3. Types of Research Using the POE Model
	Research Type
	Percentage (%)

	Experimental
	46.15

	CAR
	15.40

	R&D
	15.40

	Descriptive Quantitative Method
	23.05



Based on the analyzed research results, it was found that the most dominant method used was experimentation with a percentage of 46.15%, which indicates that the quantitative approach is still the main choice for testing the effectiveness of the implementation of the POE learning model. The dominance of this method indicates a strong focus of research on measuring the impact of POE on science learning outcomes, especially science literacy and critical thinking skills of students. Descriptive methods are in second place with a percentage of 23.05%, reflecting the researchers' interest in describing the process, response, and implementation of POE systematically without direct intervention. Meanwhile, the use of Classroom Action Research (CAR) and Research and Development (R&D) methods, each at 15.4%, indicates a continuous effort to not only test the effectiveness of POE, but also improve learning practices and develop POE-based learning tools or media that support the improvement of science learning outcomes comprehensively, including science literacy, critical thinking skills, and the quality of science learning contextually.

Conclusion 

Based on the analyzed research results, it was found that the most dominant method used was experimentation with a percentage of 46.15%, which indicates that the quantitative approach is still the main choice for testing the effectiveness of the implementation of the POE learning model. The dominance of this method indicates a strong focus of research on measuring the impact of POE on science learning outcomes, especially science literacy and critical thinking skills of students. Descriptive methods are in second place with a percentage of 23.05%, reflecting the researchers' interest in describing the process, response, and implementation of POE systematically without direct intervention. Meanwhile, the use of Classroom Action Research (CAR) and Research and Development (R&D) methods, each at 15.4%, indicates a continuous effort to not only test the effectiveness of POE, but also improve learning practices and develop POE-based learning tools or media that support the improvement of science learning outcomes comprehensively, including science literacy, critical thinking skills, and the quality of science learning contextually. Considering that this review is still limited to the Crossref and Scopus databases within the last five years, further researchers are advised to expand the scope of literature from other databases and conduct a more in-depth meta-analysis regarding the effectiveness of the POE model on more specific science materials.
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