
 

 

SEMESTA  
Jurnal Ilmu Pendidikan dan Pengajaran 
https://ejournal.ahs-edu.org/index.php/semesta/about  

November 2025 

Volume 3 Nomor 3 

e-ISSN: 2986-8874 

 

 

 

 SEMESTA: Jurnal Ilmu Pendidikan dan Pengajaran, Vol. 3 No. 3, November 2025 | |93 

 

 

The Effect Of The Poe (Predict-Observe-Explain) Model On Learning 

Outcomes Of Junior High School Students 
 

1Fenny Eka Novita*, 1Khairil Arif, 1Oktavia R,  1Az-Zahra F, 2Lewak Karma 
1 Department of Science Education, Universitas Negeri Padang, Indonesia 

2 Kementerian Agama Kabupaten Buleleng, Bali, Indonesia 

 

DOI: https://doi.org/10.70115/semesta.v3i3.305  

Article Info Abstract 

Article History  

Received: August 7, 2025 

Accepted: November 22, 2025 

Published: November 26, 2025 

This study investigates the effect of the Predict-Observe-Explain (POE) 

learning model on junior high school students’ science learning 

outcomes amid the suboptimal implementation of the independent 

curriculum, which remains teacher-centered and limits student 

engagement. Using a Quasi-Experimental Nonequivalent Control Group 

Design, the sample consisted of Grade VII students of SMP Negeri 26 

Padang selected through purposive sampling. Class VII.1 received POE-

based learning, while VII.2 experienced conventional instruction. Data 

were collected through pretest–posttest multiple-choice assessments, 

implementation observation sheets, and student response questionnaires. 

Descriptive and inferential analyses, including normality, homogeneity, 

and t-tests, revealed that t_count > t_table, indicating a significant effect 

of the POE model on students’ science learning outcomes regarding 

substances and their changes. Implications highlight the POE model’s 

potential to enhance conceptual understanding and student 

participation. Recommendations include integrating POE routinely into 

science instruction and training teachers to apply inquiry-based models 

effectively. 
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Informasi Artikel Abstrak 

Kata kunci 

model POE, pembelajaran IPA, hasil 

belajar, quasi eksperimen 

Penelitian ini menganalisis pengaruh model pembelajaran Predict-

Observe-Explain (POE) terhadap hasil belajar IPA siswa SMP pada 

konteks implementasi Kurikulum Merdeka yang masih belum optimal 

karena pembelajaran berpusat pada guru dan partisipasi siswa rendah. 

Penelitian menggunakan metode Quasi Experiment dengan desain 

Nonequivalent Control Group. Sampel ditentukan secara purposive, 

yaitu kelas VII.1 sebagai kelas eksperimen dengan model POE dan VII.2 

sebagai kelas kontrol dengan pembelajaran konvensional. Data diperoleh 

melalui tes pilihan ganda pretest–posttest, lembar observasi penerapan 

model, dan angket respons siswa. Analisis menggunakan statistik 

deskriptif dan inferensial mencakup uji normalitas, homogenitas, dan uji 

t. Hasil menunjukkan t_hitung > t_tabel sehingga terdapat pengaruh 

signifikan model POE terhadap hasil belajar materi zat dan 

perubahannya. Implikasi penelitian menegaskan efektivitas POE dalam 

meningkatkan pemahaman konsep. Rekomendasi diberikan agar guru 

mengintegrasikan POE secara konsisten dalam pembelajaran IPA. 
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INTRODUCTION 

Education is a key component in every country's social development efforts. The 

importance of education demands improvements and reforms to the education system to ensure 

the quality of human resources (Gulo, 2021, Mastun et al, 2025, Zaini, M et al, 2025). The 

evolution of the global education system in the 21st century has been referred to as 21st-century 

learning, due to the increasing importance of education in developing the skills students need 

to work and survive, use technology, be media literate, and develop life skills (Pratiwi, et al., 

2019). 21st-century learning focuses on meaningful and student-oriented learning processes. 

With mastery of technology as a means of learning, it is directed at activating and building the 

independence of students (Innayati, 2022; Aini et al, 2023).  

The Indonesian government has implemented an independent curriculum to meet the 

demands of 21st-century learning. The independent curriculum can be understood as a learning 

system with a pedagogical approach that uses a variety of intracurricular activities and tailored 

content so that students have the opportunity to explore concepts and hone their learning skills. 

This curriculum is designed as a flexible programme that emphasises basic learning tools and 

helps students develop their personalities and skills (Muhammad, 2023). It emphasises 

individual development, adapts learning materials to students' needs, and allows them to apply 

concepts and information in line with their individual learning styles (Angga et al., 2022). 

The implementation of the independent curriculum is also applied in the scope of 

science subjects at the junior secondary level. Science is part of the scientific discipline that 

continues to undergo innovation in line with the rapid advancement of science and technology. 

Integrated science learning encourages students to apply their developing understanding of 

issues and events and to tackle problems encountered in everyday life (Yurnetti, 2017). In the 

independent curriculum, the study of natural sciences is an intellectual and applicative activity 

that structurally investigates the structure and dynamics of the universe through scientific 

processes. Through this experience, students learn to understand the working principles of 

nature empirically and are able to explain them logically (Marfilinda, 2022). In fact, many 

students complain and dislike science lessons. However, science is very important and closely 

related to nature and daily life. As a result, students' academic performance in science subjects 

is poor. According to (Indradinata et al., 2015), student academic achievement is one of the 

indicators of the quality of education in Indonesia. Therefore, student academic achievement 

is highly dependent on the learning process at school (Matturungan et al., 2023). 

Based on interviews with science teachers at SMP N 26 Padang, science learning has 

been implemented quite well and teachers have also tried to apply several models in line with 

the independent curriculum. However, the application of these models has not been optimal 

and teachers still often use conventional methods such as lectures and discussions. During the 

learning process, students are generally not focused and often cause disturbances in class. 

Based on an interview with a science teacher at SMP N 26 Padang, he stated that students have 

diverse characters that need to be considered in learning. Some students show perseverance 

and high enthusiasm in learning, but there are also those who still need encouragement to be 

more disciplined and obedient to teachers. These differences sometimes affect the creation of 

an optimal learning atmosphere in the classroom. 

Substances and their changes are one of the topics in science education in the fields of 

physics and chemistry. At SMPN 26 Padang, teachers say that students have a low interest in 

learning science. However, science originates from natural phenomena that students experience 

in their daily lives. The material on substances and their changes requires observation and is 

accompanied by interesting practical work so that changes in the form of substances will be 

better understood through a more contextual learning method using interesting and varied 

experiments. The POE approach to learning, which includes prediction, observation, and 
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explanation, is based on constructivism theory. This model is effective in increasing student 

activity because it encourages them to think, investigate, and conclude independently. Several 

relevant previous studies confirm that the application of the POE model supports the 

improvement of students' mastery of science concepts. The description of this problem, 

reinforced by the results of previous studies, led the researchers to investigate this topic with 

the title "The Effect of the POE (Predict-Observe-Explain) Model on Student Learning 

Outcomes in Science Education in Junior High School". 

METHOD 

This study utilised a quasi-experimental approach with a quantitative research design 

using a Nonequivalent Control Group Design. The research population consisted of Year 7 

students at SMPN 26 Padang for the 2025/2026 academic year, divided into eight classes. The 

sample was taken purposively, resulting in two experimental and control groups, namely 

classes VII.2 and VII.1. The study began with a pretest for both sample groups, followed by 

the treatment and ending with a posttest. The lecture and discussion methods were applied in 

the control class, while the experimental class applied the POE learning model. The researcher 

used instruments including a written pretest-posttest in the form of multiple choice questions, 

a questionnaire to determine the students' responses to learning, and an observation sheet to 

measure how the learning model being studied was implemented during the research. The data 

were then analysed descriptively and using inferential statistics. Data analysis was preceded by 

prerequisite tests, namely normality and homogeneity tests. After that, the hypothesis was 

tested using a parametric test (t-test) processed with Microsoft Excel software. 

Based on the hypothesis to be tested, there are two classes as research objects designed 

in this study. Both classes received treatment  using varying learning models on the same 

material, namely Matter and Its Changes. The conventional learning model was used in the 

control class as it is usually implemented by educators in related subjects, while in the 

experimental class, a different learning model was applied, namely the POE learning model. 

The following is the research design: 

Table 1. Research Design (Non Equivalent Control Group Design) (Sugiyono, 2023) 

Class Pre-test Expriment Post-test 

Expriment O1 X O2 

Control O3 - O4 

RESULTS AND DISCUSSION 

The POE learning model in this study was implemented over four cycles consisting of 

eight meetings on the subject of substances and their changes. The implementation of the POE 

learning model in this study was observed by two observers using observation sheets.  The 

following are the results of the analysis of the implementation of the POE learning model.  

Table 2. Implementability, Syntax, Model, Learning, POE 

Sintaks 
Observer 

Skor 
Skor 

Ideal 
% 

Observer 1 Observer 2 

Predict 100% 100% 200 200 100 

Observe 91,6% 100% 191,6 200 95,80 

Explain 100% 100% 200 200 100 

% Total Keterlaksanaan 98,60% 
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Referring to the table above, it can be seen that this study has applied the POE learning 

model, which shows excellent performance, where the percentage of implementation of the 

POE learning model is 98.60% of the overall learning cycle. After the study was 

conducted,comparative data before and after treatment in both groupswas obtained. The data 

was analysed descriptively. The following are the descriptive results of the pretest-posttest of 

the two samples. 

Table 3. Descriptive Statistical Analysis 

Date 
Experiment Control 

Pretest Posttest Pretest Posttest 

N 32 32 32 32 

Total 1464 2356 1412 1940 

Nilai Max 64 96 60 76 

Nilai Min 28 52 24 48 

Mean 45.75 73.63 44.13 60.63 

Standar Deviasi 12.32 10.89 9.88 6.43 

Gain skor 27.88 16.50 

 

Table 3 illustrates that the average pretest score of students in the control group was 

44.13 andthe average pretest score of the experimental class was45.75. The data shows that the 

pretest scores of the two test groups are relatively comparable. After the treatment, the average 

posttest score of the control group was 60.63, while the experimental class recorded an average 

posttest score of 73.63. The data indicates an increase in scores before and after the treatment. 

The difference between the average score of the control class before and after the treatment 

was 16.50, while the increase in the experimental class before and after the treatment was 

27.88. It can be seen that the learning outcomes of the experimental class improved more than 

those of the control class. 

After the data was analysed using descriptive statistics, it was then analysed through 

hypothesis testing using inferential statistics with Microsoft Excel. Before conducting 

hypothesis testing, the learning outcome data had to be analysed through a prerequisite test as 

a preliminary step. This study used a prerequisite test consisting of a normality test and a 

homogeneity test. The significance level was set at 5% or 0.05, so that the value L𝑡𝑎𝑏𝑒𝑙 The 

normality test conducted was 0.16 from a sample of 32. The results of the normality test on the 

control class data showed a value of L𝑐𝑜𝑢𝑛𝑡 as large as 0.856 (smaller than L𝑡𝑎𝑏𝑒𝑙) so that it is 

known the results of the analysis explain that the distribution of data in the control class shows 

characteristics of a normal distribution. The normality test on the experimental class data 

produced a value ofL𝑐𝑜𝑢𝑛𝑡 as large as 0.834 (smaller than L𝑡𝑎𝑏𝑒𝑙). Based on this significance 

value, the experimental class data is categorised as having a normal distribution. 

Next, the prerequisite test is followed by a homogeneity test aimed at identifying 

similarities in variance between data groups. This study uses the Fisher test (F test) as a 

homogeneity test, which is analysed using Microsoft Excel. In this test, the values will be 

compared. F𝑐𝑜𝑢𝑛𝑡 with F𝑡𝑎𝑏𝑒𝑙 sample pretest and posttest data. If F𝑐𝑜𝑢𝑛𝑡≤ F𝑡𝑎𝑏𝑒𝑙, meaning that 

the data distribution in that group has homogeneous variance (Sundayana, 2020). The 

significance level used is 0.05 or 5%, resulting in F𝑡𝑎𝑏𝑒𝑙 as large as 1.82. The homogeneity test 

of the pretest data indicates F𝑐𝑜𝑢𝑛𝑡with a value of 1.56 (F𝑐𝑜𝑢𝑛𝑡 < F𝑡𝑎𝑏𝑒𝑙) so that it is known that 

the pre-test data represents a sample that is representative of the population with an equivalent 

level of variance. The homogeneity test of the post-test data shows that F𝑐𝑜𝑢𝑛𝑡 with a value of 
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0.35 (F𝑐𝑜𝑢𝑛𝑡 < F𝑡𝑎𝑏𝑒𝑙) so that it is known that the post-test data has a homogeneous inter-sample 

variance. 

Based on the results of the prerequisite test, the research data was found to be normally 

distributed in both the control and experimental groups. Therefore, the theoretical test was 

conducted using the t-test, also known as the parametric test. In this study, the t-test was used 

to compare the difference in learning achievement means between the two treatment groups. 

According to Sundayana (2020), the criteria for decision-making in testing are as 

follows:F𝑡𝑎𝑏𝑒𝑙 ≤ F𝑐𝑜𝑢𝑛𝑡 ≤ F𝑡𝑎𝑏𝑒𝑙 maka H0 accepted and H1 rejected. The significance level used 

is 5% or 0.05, resulting in a value of T𝑡𝑎𝑏𝑒𝑙 is 2.00. The t-test on the pretest data of both sample 

classes shows T𝑐𝑜𝑢𝑛𝑡 has a value of -1.58 (T𝑐𝑜𝑢𝑛𝑡< T𝑡𝑎𝑏𝑒𝑙) so that H0 accepted and H1 rejected. 

This finding implies that the pretest results of students in the control and experimental classes 

were at a relatively similar level. A t-test was then conducted on the posttest data of the sample 

class, yielding a value of T𝑐𝑜𝑢𝑛𝑡 as much as 2.70 (T𝑐𝑜𝑢𝑛𝑡 >T𝑡𝑎𝑏𝑒𝑙) so that H0 rejected and H1 

accepted. H0 In this study, it was concluded that "there was no significant effect of the POE 

(Predict-Observe-Explain) learning model on the learning outcomes of junior high school 

students in the subject of substances and their changes". Meanwhile, H1 This study found that 

"there is a significant effect of the POE (Predict-Observe-Explain) learning model on the 

learning outcomes of junior high school students in the subject of substances and their 

changes".  

Based on the t-test results, the alternative hypothesis (H₁) was accepted. Thus, the use 

of the POE (Predict-Observe-Explain) learning model can have a significant impact on junior 

high school science learning outcomes in the subject of substances and their changes. The 

results of the study also show that the POE method is superior in improving student learning 

outcomes compared to the discussion or lecture methods. This is supported by the average 

increase in learning outcomes, where the experimental class experienced an increase of 27.88, 

while the control class only experienced an increase of 16.50.  

The POE learning model makes it easier for students to understand concepts compared 
to students taught using conventional methods. In addition, the POE learning model also 

encourages students to actively and directly reconstruct knowledge through prediction, 

observation, and explanation. Students discover concepts on their own through activities that 

involve comparing predictions with observations, which helps them to understand and 

remember concepts more easily (Safitri et al., 2019). 

The POE learning model contributes to developing students' mindsets, helping students 

explore their understanding, obtain information and learning skills (Amahoru et al., 2023). The 

findings of this study also reveal that the application of the POE model contributes more 

significantlyto improving learning outcomes. These findings are consistent with those of 

Marhento (2020), namely that the POE learning model increases the motivation and activity 

ofstudents in learning activities, which in turn leads to more optimal learning outcomes. The 

students' motivation is driven by teamwork and peer support. 

Furthermore, findings from several previous studies also reveal that the POE learning 

model has a positive impact on students' physics learning outcomes compared to conventional 

learning (Paoliana et al., 2020). These results are also supported by (Matturungan et al., 2023), 

whose study entitled 'The Effect of the POE (Predict-Observe-Explain) Learning Model on 

Student Learning Outcomes in Human Digestive System Material' explains how POE can 

improve learning outcomes and has a significant effect. Furthermore, a study (Amahoru et al., 

2023) also concluded the same thing. The application of the POE learning model is more 

effective in supporting learning outcomes. Together, these studies reinforce the conclusion of 

this research hypothesis, which concludes that learning with the POE approach has a significant 

effect in encouraging student learning outcomes. 
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CONCLUSION 

From observations of the implementation of the experimental class learning, it can be 

concluded that the POE learning model in this study was implemented very well with an overall 

percentage of 98.60%. Students responded to learning with enthusiasm and positivity towards 

the implementation of the POE model, with a percentage of 94.87% based on the analysis of 

the student response questionnaire tabulation. Descriptive data analysis shows that the average 

learning outcome score (after treatment) in the experimental class was higher than that of the 

control class, with a difference of 11.38. Based on the results of the hypothesis test, the value 

shows that 𝑇𝑐𝑜𝑢𝑛𝑡as much as 2.70 and 𝑇𝑡𝑎𝑏𝑒𝑙= 2,00 (𝑇𝑐𝑜𝑢𝑛𝑡> 𝑇𝑡𝑎𝑏𝑒𝑙) so that 𝐻 0 rejected and 𝐻1 

accepted. The final results of the analysis led to the conclusion that the use of the POE model 

had a significant positive effect on the learning outcomes of junior high school science students 

in the subject of substances and their changes. 
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