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This research aims to explain the effectiveness of the Predict-
Observe-Explain (POE) learning model on elementary students' 
science process skills on temperature and heat material. This 
research was conducted on fifth-grade students at SDN Kalirungkut 
I/264. This research method is a quasi-experiment with a non-
equivalent control group research design. The data was collected 
through test and non-test (observation) techniques. Based on the N-
Gains score test, the score in the experimental group was 58.12697%, 
which is quite effective. Based on the analysis using effect size on 
experimental and control class students, it is known that the effect 
size value is 1.131611, which means that learning with the POE 
model on temperature and heat material has a high influence on 
students' science process skills. Based on the results of the research 
conducted, it can be concluded that the POE learning model is more 
effective than conventional learning of scientific process skills. This 
research will help students improve their fundamental scientific 
process skills using the POE model. In prior research, no one has 
tried to examine the topic of temperature and heat and no one has 
calculated the effectiveness of the POE model on science process 
skills using effect size. 
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INTRODUCTION 
Education is one of the important processes in human life that cannot be separated (Fatmawati & 
Mariana, 2022). Education allows for a learning process that can improve the quality and quality 
of a person. The learning process allows educators, students, and learning resources to interact 
in a learning environment (Government of the Republic of Indonesia, 2015). The learning process 
is not only about improving students' cognitive, but the learning process also plays a role in 
changing behavior and thinking skills for the better. The learning process makes students good 
at dealing with and solving a problem that is being faced by students. 

The purpose of learning is that humans can obtain information and knowledge from 
experiences that have been obtained so that students can have new things and succeed in the 
learning process (Cindikia et al., 2020). In a learning process, there is interaction between 
educators, students, and learning resources to obtain information that can achieve learning goals. 
Students are directed to develop critical, creative, innovative attitudes and behaviors, and the 
desire to advance Science and Technology (IPTEK) in order to improve quality in line with 
national education goals (Anggraini et al., 2018). These educational goals must be supported by 
a good learning process in order to compete competitively and have good quality. 

Elementary schools in Indonesia implement the 2013 curriculum which emphasizes three 
domains, namely attitudes, knowledge, and skills that are achieved through scientific, thematic, 
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inquiry, and discovery approaches, by producing a work (Minister of Education and Culture, 
2016). The scientific approach is designed so that students take an active role in constructing a 
concept, principle, or law. The process of construction is through the phases of observation, 
problem formulation, hypothesizing, collecting data, analysis, concluding, then communicating 
(Hosnan, 2014). In the application of the scientific approach, learning is no longer based on what 
the teacher should teach, but what students do (Furqani et al., 2018). The learning process changes 
from teacher-centered to student-centered through active interaction during learning. 

Science learning is a content contained in the 2013 curriculum in elementary schools. 
Teaching by linking material with students' lives is good to do. Students have an awareness that 
science learning is close to life and important to learn. In science learning, students can be given 
the opportunity to make a hypothesis, observe, and conclude which is useful for building the 
necessary skills, so that students feel the need to learn it. Based on interviews with teachers at 
SDN Kalirungkut I/264, science topics such as temperature and heat are considered difficult 
subjects for students. This can be seen from the average student score on the material is only 
53.75. Similar to other science topics, temperature and heat require not only a basic understanding 
of what temperature and heat are but also complex thinking to understand what they affect and 
how they change. In learning activities, teachers do not maximize the active participation of 
students, so their role and involvement tend to be passive in the classroom (Lolotandung et al., 
2017). In essence, teachers are authorized to develop learning activities that are relevant to 
student needs, real school conditions, and connect students to the environment (Suprapto et al., 
2021). 

The learning process can be done well if students can experience themselves directly because 
through this method, students get real experience and complete knowledge (Azizah et al., 2016). 
Science is a subject that requires direct application of the process, but teachers still minimize the 
involvement of students. A teaching approach that allows students to undergo the process of 
discovering a concept as a science process skill is called process skills (Yulianti et al., 2018). 
Science process skills are used in order to develop science teaching competencies. Optimizing the 
teaching and learning process through the application of scientific methods can develop the 
ability to understand, develop, and discover science (Nuraini et al., 2014). 

Science learning in elementary school is done by observing what happens, trying what is 
observed, using new knowledge to predict what will happen, and testing that these predictions 
are correct (Samatowa, 2006). This is in accordance with the syntax of the POE learning model, 
where students are asked to make predictions about what will be observed, test what is observed, 
then confirm predictions through trials that students have done. Science process skills play an 
important role in the progress of society because they contribute to the emergence of new 
knowledge and technology (Sholahuddin et al., 2020). Mastery of science process skills of 
students in Indonesia shows low results. Previous research examined as many as 43.48% of 
students in Jambi had low science process skills profiles, 30.43% were moderate, and 26.09 were 
classified as high (Sukarno et al., 2013). The overall science process skills of elementary school 
students in Sumedang Regency are still low because they have an average KPS score of 9.8 and 
as many as 49.7% of students in Sumedang are categorized as having low science process skills 
(Rahayu & Anggraeni, 2017). In order for students to construct their understanding, science 
process skills must be developed. This is the gap with the reality of the low science process skills 
of students so that students cannot construct their understanding. It is hoped that the science 
process skills of students will increase by the way students can be actively involved in learning 
activities so that they can construct their understanding and practice higher-level thinking skills. 

In the 2013 curriculum, mastery of science process skills is described in the basic skills of core 
competency 4, namely skills (Widayanti, 2016). Building understanding to improve students' 
science process skills can be done through an activity, namely practicum activities. Students are 
expected to build their knowledge through practical experience in learning through practicum 
activities (Yulianti et al., 2018). The knowledge that is built based on experience with the 
constructivism approach is expected to improve science process skills. The constructivism 
approach makes the cultivation of concepts in the learning carried out more meaningful. 
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Teachers can use learning models that embed concepts through the constructivism approach. 
One of the models that can be used to instill concepts in students is POE. White & Gunstone in 
1992 developed the POE model as a model that can bring up and explain students' ideas in 
learning (Kearney et al., 2001). In the POE learning model, students are asked to make predictions, 
make observations, and explain the results of observations by comparing predictions and 
observations made (Ozedmir et al., 2011). The POE model is constructivist, freedom is given to 
students to think about the problems posed, then asked to think, practice and look for 
explanations to build their own knowledge (Suparno, 2013). 

The POE model can be used to increase active student participation to construct their 
understanding. Students are asked to make predictions about a phenomenon to be studied whose 
material is close to students' lives. Furthermore, students are asked to make observations when 
conducting practicum or experiments through discussion and cooperation activities that are 
useful for collecting supporting data. At the explanation stage, students can conclude by linking 
the results of experiments and predictions made, besides that, they can also work on questions 
given by the teacher (Syamsiana et al., 2018). 

Previous studies have stated that the application of the POE learning model affects not only 
critical thinking skills and learning activities of Class X MIPA, but also critical thinking skills and 
learning activities (Astuti et al., 2023). There is an increase in the learning activity in 
environmental pollution material with the application of the POE model characterized by an 
increase in the average value of each indicator in the experimental class, students' higher-order 
thinking skills have also increased because the post-test value in the experimental class is higher 
than the control class, and through the application of the POE model students give a positive 
response in the learning process of environmental pollution material in class XI IPA (Alfarizi et 
al., 2023). Application of the POE learning model had a significant impact on the science learning 
outcomes of grade 4 students at MIS Al-Fitrah Kupang, with the mean score of the experimental 
class being 12.06 points higher than the mean score of the control class (Muhsam, 2023). 

Science process skills with heat and its transfer material can be improved through the POE 
model (Rozana et al., 2018). Using heat material, the POE model can be used to train science 
process skills (Sinulingga et al., 2015). The science process's coordination system material skills 
are positively impacted by the POE model (Yulianti et al., 2018). Students taught using the POE 
model have a positive difference in process skills compared to those using conventional models 
(Utama, 2019). In prior research, no one has tried to examine the topic of temperature and heat 
and no one has calculated the effectiveness of the POE model on science process skills using effect 
size. Many previous studies used class action research without calculating the effectiveness of the 
POE model. 

Learning using the POE model is suitable for application in science subjects, such as 
temperature and heat material. Temperature and heat material are one of the materials that 
students encounter very often in everyday life. Students can learn to predict, observe and draw 
conclusions using the concepts of temperature and heat. Students can also use the POE model for 
first-hand learning experience as they develop their skills in the scientific process. The purpose 
of this study is to illustrate the effectiveness of the POE learning model for elementary school 
students' scientific process competencies related to temperature and heat materials, building on 
existing research. Researchers try to see the effect of the POE model on science process skills, 
whether it is effective if applied to temperature and heat material, especially for fifth grade 
elementary school students. 

RESEARCH METHOD  
This research method is a quasi-experiment with a non-equivalent control group research design. 
Both class groups were given the same learning (learning objectives, materials, time, evaluation). 
The difference lies in the application of the learning model used. The conventional model was 
used as a treatment in the control class to be used as a comparison with the POE model. 

At the beginning of the meeting, they were given a pretest to determine the initial condition 
of science process skills. After the results were known, researchers gave treatment in the form of 
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applying the POE learning model and conventional model. To find out the final condition after 
the treatment, a posttest was conducted. 

Figure 1. Frame of mind 

120 fifth-grade students from SDN Kalirungkut I/264 Surabaya City in the even semester of 
the 2022/2023 school year made up the sample for this study. 60 students from the fifth grade 
were placed in the experimental group and 60 students in the control group. Purposive sampling 
was chosen as the sampling technique in the study. This sampling technique is based on the 
consideration of the average score of science subjects that are not much different. 

In the initial phase, syllabuses, lesson plans, student worksheets, observation sheets, and 
questions on scientific process skills were developed in multiple-choice question format. The 
research instruments were validated by 3 material experts. Furthermore, the science process skills 
questions were validated for grade VI students who had received temperature and heat material. 
If the significance value is less than 0.05, we can conclude that each question item is declared 
valid. Furthermore, questions that have been valid are tested for instrument reliability using the 
SPSS for windows programs with the split half formula. 

Furthermore, it is tested for differential power, to determine the magnitude of the differential 
power index, it must be separated between upper group students (highest score) and lower group 
students (lowest score). A question has been considered to meet the requirements if it has a 
differentiating index of at least 0.20 (Masyhud, 2018). The question was then tested for question 
difficulty. A test item is considered to meet the requirements, if it has a difficulty index between 
10% - 90%. 

When determining the type of statistical data analysis to be used, t normality and 
homogeneity tests were first performed as prerequisites. After the prerequisite test is completed, 
hypothesis testing is then carried out. A normality test is performed to determine if the obtained 
data are normally distributed. Researchers use his SPSS program for Windows, namely Shapiro 
Wilk. If the Shapiro-Wilk significance is greater than α (sig > 0.05), we accept Ho and conclude 
that the data are normally distributed. Homogeneity test is used to determine whether the two 
groups of data have the same variety. The SPSS for windows program, Levene's with α = 0.05, 

Experiment Class: POE 
(Predict, Observe, 

Explain) Learning Model. 
Learning Process 

Control Class: 
Conventional 

Learning Model 

Effectiveness of Science Process Skills 

Test of Difference 

Science learning in primary school 
1. Direct experience is used in science learning to learn 

facts, concepts, develop curiosity, ways of thinking, and 
problem solving. 

2. Student learning is not just memorization, but happens 
by doing science (experiencing). 

3. Student involvement in learning in the classroom is still 
lacking so it is still centered on the teacher alone. 
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was used by researchers in testing homogeneity. If the significant value of F is greater than α 
(sig>0.05), it can be concluded that the respondent groups have similar variances (homogeneous). 

Hypothesis testing was carried out with an independent t-test using the SPSS for windows 
program. Quantitative data obtained is the test results of students' science process skills during 
pretest and posttest. The decision-making guidelines for hypothesis testing are as follows. 
Ha: There is a difference in science process skills in classes that use the POE learning model and 

classes that are taught with conventional models. 
Ho: there is no difference in students' science process skills in classes that use the POE learning 

model and classes that are taught with conventional models. 
After independent t-tests, N-gain tests were performed to further determine effect sizes. 

Effect sizes in research are used to determine the impact of using her POE model in learning on 
students' science process skills. The effect size in this study was calculated using Cohen's formula. 

RESULTS AND DISCUSSION 
Based on the validation of the syllabus, the average value of syllabus validation from the three 
validators is 90.3 (very valid). The validation of the lesson plan obtained the average value of the 
lesson plan validation from the three validators is 93.5 (very valid). In the validation of student 
worksheets, the average value of validation from the three validators is 94.6 (very valid). The 
average value of validation of science process skills questions from the three validators is 92.4 
(very valid). 

At the beginning of the validation test, there were 30 questions, then after testing the validity 
and reliability of the science process skills questions using SPSS 26, 22 valid and reliable questions 
were obtained for use in research. After that, the difference test and the test of the difficulty level 
of the question were carried out. Next, the research data in the form of pretest and posttest were 
tested for normality. 

Table 1. Test of normality 

Class Shapiro-Wilk 
Statistic Df Sig. 

Science process skills Experiment group .974 60 .234 
Control group .965 60 .081 

It is known that the normality test of multiple-choice tests (science process skills) obtained 
the significance value of the Shapiro Wilk test of normality in the pretest and posttest of the 
experimental group was 0.234, while in the pretest and posttest in the control group was 0.081 
with a significance level of 0.05. From this we can conclude that the data used are normally 
distributed as the significance value is greater than α (sig > 0.05). 

Table 2. Test of homogeneity of variance 
 Levene Statistic df1 df2 Sig. 

Science process skills 

Based on Mean 3.060 1 118 .083 
Based on Median 3.139 1 118 .079 
Based on Median and with adjusted df 3.139 1 114.496 .079 
Based on trimmed mean 3.100 1 118 .081 

It can be seen from Table 2 that the homogeneity test on the multiple-choice test (science 
process skills) using Levene statistics in the experimental and control classes yields a pre-test and 
post-test score of 0.83, which is significant. From this we can conclude that the sample variants 
used were homogeneous. From this we can conclude that the sample variants used were 
homogeneous. 

Based on the results of the parametric assumption test consisting of the normality test and 
homogeneity test, it can be concluded that the research data has met the requirements for 
hypothesis testing. Hypothesis testing is carried out using predetermined data analysis 
techniques. 
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Table 3. T-test results 
Group N Mean Std. Deviation Sig (2tailed) 

Experiment 60 26.63 12.430 0.000 
Control 60 17.18 9.802 0.000 

The sig. value = 0.000 is obtained, which means it is smaller than sig 0.05. So, it can be 
concluded that there is a difference in the gain score of students' science process skills in the 
experimental class and the control class. Furthermore, to find out which experimental group or 
control group has a significant influence on students' science process skills, descriptive analysis 
was carried out with the following SPSS 26 results. 

Table 4. Descriptive analysis results 
Group N Mean Std. Deviation Std. Error Mean 

Experiment 60 26.63 12.430 1.605 
Control 60 17.18 9.802 1.265 

The average value of student process skills gain score in the experimental group was 26.63 
and in the control group was 17.18. So, it can be concluded that there is a significant influence on 
the experimental class using the POE model on improving the science process skills of fifth-grade 
students of SDN Kalirungkut I/264.  

To determine the effectiveness of the use of learning models in experimental classes and 
control classes, the N-Gain test was then conducted. The results of the N-Gain Score of students 
of SDN Kalirungkut I/264 are shown in Table 5. 

Table 5. N-gain results 
Experiment Control 

Mean N-Gains 58.1269 Mean N-Gains 35.5342 
Maximum 90.91 Maximum 71.88 
Minimum 0,00 Minimum -27.78 
Std. Deviation 19.76852 Std. Deviation 20.15972 
Criteria Effective enough Criteria Ineffective 

The N-gains score of the experimental group is 58.12697% and is quite effective in improving 
students' science process skills. While the N-Gain score in the control group is 35.5342% and is 
included in the criteria for being ineffective in improving students' science process skills. 

Effect size can also be considered as a measure of the success rate of research. The effect size 
analysis using Cohen's d formula on experimental and control class students shown in the 
following table. 

Table 6. Effect size results 
Experiment Group Control Group 

Mean (M) 58.1269 Mean 35.5342 
Standard deviation 19.76852 Standard deviation 20.15972 
Sample size 60 Sample size 60 
Effect size 1.131611 (high) 

 
Based on the analysis using the effect size calculator for t-test on experimental and control 

class students, each of which amounted to 60 students, the effect size value was 1.131611. When 
viewed based on the effect size interpretation table, the value obtained shows that the treatment 
carried out by researchers has a high influence on the value of students' science process skills. 
This means that learning with the POE model on temperature and heat material has a high 
influence on the science process skills of fifth grade students of SDN Kalirungkut I/264. 

Both models have an influence on students' science process skills seen from the results of the 
average post-test scores in the experimental and control groups which both increased. However, 
after the effectiveness test, it was found that the POE model was quite effective in improving 
students' science process skills. While the conventional model is not effective in improving 
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students' science process skills, the POE model is proven to be effective in improving students' 
science process skills (Wibowo et al., 2022). The POE model can be used as a learning model so 
that students can carry out cognitive thinking activities through the scientific method so as to 
improve science process skills. This is in line with the statement that the POE learning model has 
an influence on students' science process skills (Rozana et al., 2018). 

In the posttest results in the experimental group, there was an increase in percentage in each 
aspect. The increase in percentage in the aspects of predicting, observing, and concluding is due 
to the implementation of the POE learning model in the learning process carried out. In the POE 
learning model students are actively involved in all forms of learning activities carried out so that 
students can carry out cognitive thinking activities and in the end, the value in each aspect of 
science process skills increases. This is in accordance with the opinion that the POE model can be 
used as a learning model so that students can carry out cognitive thinking activities through the 
scientific method to improve science process skills (Wibowo et al., 2022). 

The increase that occurs in each aspect of students' science process skills is due to the 
activities carried out in learning that led to the aspects of science process skills tested. In addition, 
students have also learned to connect the results of predictions and experiments that have been 
carried out. This is because students actively practice doing an experiment. This is in line with 
the opinion that the POE Strategy allows students to play an active role in the learning process 
through the process of predicting, observing, and explaining (Hilario, 2015). Figure 2 is the 
percentage of observation results regarding students' science process skills. 

 
Figure 2. Percentage of observation of science process skills 

The average percentage of science process skills from the first meeting to the fourth meeting 
has increased in each aspect of science process skills obtained from the observation results during 
the learning process. At the first meeting, students were still confused by the steps on the learner 
worksheet because students were less familiar with the POE learning model where students had 
to predict, observe, and conclude. From the second meeting to the fourth meeting, they were 
getting used to the POE model because students had the experience they had learned in the first 
meeting. Students became active from the first meeting to the fourth meeting because in the 
learning activities of the POE model, they could combine their prior knowledge and the new 
knowledge they gained through the activities in the learner worksheet. This is in line with 
Adebayo & Olufunke (2015), using the POE model makes students more participatory in learning 
because students get the opportunity to build and combine prior knowledge with new 
knowledge. 

76,00% 78,00% 80,00% 82,00% 84,00% 86,00% 88,00%
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2nd Meeting
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The application of the POE learning model involves student experience in learning activities, 
this is because each step can train students' science process skills so that they increase from each 
meeting. This is in line with the constructivism theory underlying the POE learning model 
through the process of exploring students' prior knowledge and then interpreting it (Wu & Tsai, 
2005). Students' experience in learning by using the POE learning model will last longer because 
students experience and understand what they learn for themselves, this also makes students 
more confident in the results of their experiments. The POE learning model can also increase 
student activity, namely increasing students' ability in experimental activities, increasing the 
enthusiasm of students who ask and answer in discussions, and increasing students' ability to 
work on student worksheets. This is in accordance with the opinion that students gain knowledge 
through exploration with their senses such as seeing, hearing, touching, feeling, smelling, and so 
on (Widyaningrum et al., 2013). 

Based on the results of descriptive analysis, it is known that the average posttest value of 
students' science process skills in the experimental group and control group has a significant 
difference. In the experimental group, the average value of students' process skills was 82.58 
while in the control group was 70.0 so there was a significant difference between the two groups. 
One of the causes of students' process skills scores being lower than the experimental class is the 
lack of student participation in learning activities so that students only remember the material 
presented by the teacher. This is in accordance with the opinion that states the lack of student 
roles in learning using the lecture method so that here the role of students is only as passive 
observers (Asmani, 2011). As for the experimental class, students were actively involved in POE 
learning through predicting, observing, and explaining activities. This is what causes students' 
science process skills scores on the post-test to be better than the control class. This is in line with 
the opinion that prediction activities, observation, and explaining the results of observations will 
be able to form students' cognitive structures well (Warsono & Hariyanto, 2012). 

CONCLUSION 
The sig value = 0.000 is obtained, which means it is smaller than sig 0.05. Thus, Ho is rejected and 
Ha is accepted. So it can be concluded that there is a difference in the gain score value of students' 
science process skills in the experimental class and the control class. Furthermore, based on 
descriptive analysis, the average value of students' process skills gain score in the experimental 
group was 26.63 and in the control group was 17.18. So it can be concluded that there is a 
significant effect on the experimental class using the POE model on improving the science process 
skills of fifth-grade students of SDN Kalirungkut I/264. Based on the results of the research, data 
analysis, and discussion that has been done, it can be concluded that the POE learning model is 
more effective than conventional learning (lecture method) on the science process skills of fifth-
grade students of SDN Kalirungkut I/264 Surabaya City on the material of the effect of heat on 
changes in temperature and form of objects in everyday life. Based on the N-Gains score of the 
experimental group of 58.12697%, the criteria is quite effective in improving students' science 
process skills. Based on the analysis using the effect size calculator for the t-test on experimental 
and control class students, each of which amounted to 60 students, the effect size value was 
1.131611, which means that learning with the POE model on temperature and heat material has 
a high influence on science process skills in fifth-grade students of SDN Kalirungkut I/264. 

Based on the presentation of the research results, several suggestions can be made. Firstly, 
the POE learning model demonstrates a significant impact on students' science process skills. 
However, to ensure accurate and consistent analysis results, it is recommended to adjust the 
research instrument, adhering to the standards of a good instrument with a balanced mix of 
difficult, moderately easy, and easy questions. 

Secondly, elementary level teachers can consider adopting the POE learning model as an 
alternative to enhance their students' science process skills. However, it is essential for teachers 
to possess the necessary knowledge, abilities, skills, and competencies to effectively develop and 
integrate this model into their teaching methods. 
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Lastly, for future researchers interested in further studies, they can explore and develop 
research on other science concepts using the POE model. This will help expand our 
understanding of the model's effectiveness and its potential applications in various educational 
contexts. 
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