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ABSTRACT 

This research aims to understand the differences of critical 

thinking skill in learning physics using predict observe 

explain (POE). It was experimental research with pretest 

posttest control group. It was conducted in class XI IPA of 

SMAN 3 Banda Aceh on the topic of thermodynamic law. 

This research used two parallel classes, which is the first 

class stands for control and another is used as experiment. 

Conventional model is applied in control class, whereas 

class of experiment had predict observe explain model. 

Instrument of this research was objective test with five 

multiple choice. Then, data were collected through pretest 

and posttest. Data analysis is carried out by comparing 

initial and final skills of students and then tested for 

significance using two different means through 

independent simple t-test. The results showed that there 

were differences in critical thinking skills between students 

using POE model and students using non-POE model. 

Therefore, it can be concluded that application of learning 

model predict observe explain in improving students 

critical thinking skills. 
 

 

 

INTRODUCTION 
 

Science learning has huge potency and strategy to prepare the good quality of human resource among 

globalization. The potencies will exist when science learning can produce students who are capable in 

their fields and succeed in developing thinking skills, problem-solving skills, and scientific behavior 

[1]. One of the science learning which underlies advanced technology development and the concept of 

living in harmony with nature is physics [2]. 

 

Physics learning must be studied by students at school, known as the difficult and less preferred 

subject because of its relation to experiments, formulas, calculation, graphics, and concept explanation 

at the same time [3]. To learn physics, students are required to develop higher-order thinking skills 

[4]]. 

 

Problems that occur at this time, in the process of learning physics often the teacher becomes the 

center of learning (teacher-centered) and students only become the object of the recipient. In addition, 
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with the use of the current learning system students are only given knowledge through lectures in an 

abstract manner without experiencing it themselves, even though physics subjects are closely related 

to the concept and the environment. In fact at this time, physics learning still tends to be based on 

memorizing theory and is not based on the direct experience of students, so that the ability of students 

to relate concepts to events is still very low [5]. Such a learning process is difficult to develop critical 

thinking skills.  

 

Critical thinking skills are needed in analyzing a problem [6]. Critical thinking skills must be 

developed in students according to the development of their thinking [7]. The habit of critical thinking 

has not been traditionalized in schools. Few schools teach students to think critically, teachers 

encourage students to give correct answers rather than encourage students to come up with their ideas 

[8]. The critical thinking process requires students to be able to observe problems that exist in physics 

[9], be able to solve all physics problems appropriately and be able to apply them in everyday life. By 

developing critical thinking skills, it is hoped that students will take part in learning activities so that it 

has a positive impact and can change the paradigm that physics is difficult to become fun physics. 

 

Several possible causes of the difficulty of developing students' critical thinking skills in physics 

subjects resulting in low-class average scores include (1) the topic of the law of thermodynamics is a 

learning topic containing many difficult physics concepts; (2) the learning model used is still not 

sufficient to facilitate the development of students' critical thinking skills. 

 

According to data interviews and observation with physics teachers at SMAN 3 Banda Aceh, it found 

that students had not been able to apply critical thinking skills regarding their problems, therefore they 

did not solve the problems easily. Students are still less active in the learning process, so they do not 

succeed in developing critical thinking skills, thus affecting low outcomes in the learning of physics. 

Students’ learning outcome is evaluated using a daily test. Data obtained from that evaluation showed 

that 9 out of 32 students reached the minimum score of completeness criteria. Based on this, there 

needs to be a change in the delivery of learning material in schools. The process of delivering learning 

material to students can be selected from various appropriate learning models. One alternative learning 

model that can be used is the Predict Observe Explain (POE) model.  

 

POE model can be used to either discover student ideas or thinking skills to explore concept 

knowledge. Besides that, it is used to trigger students for investigation [10]. In addition, they can test 

and complete the explanation, or doing a modification [11]. This effective POE model has three steps 

to improve student's critical thinking skills, namely predicting things that will happen, proving the 

prediction through observation and explaining what has been predicted and observed [12].  

 

The POE model is known to improve student analytical skills [13], creative thinking skills [14], 

science process skills [15], and comprehension of concepts [16] [17] [18] [19] [20], and can reduce 

student misconception [21].  Learning by applied POE model is more effective to increase student 

learning outcomes [22] [23] and student learning achievements [24] [25]. Several previous research 

using POE model were conducted in chemistry subject, meanwhile in physics learning is still very 

limited. Therefore, this research was conducted to find out whether the application of the learning 

model predict observe explain is effective in improving students’ critical thinking skills on the topic of 

thermodynamic law.  

 

 

METHOD 

 
The research used experimental method with a pretest posttest control group design. It was conducted 

in class XI IPA SMAN 3 Banda Aceh on the topic of thermodynamic law. The sample was elected 

using random sampling technique. The sample in this research consisted of 64 students who were 

divided into two classes, each has 32 students. The instrument used was reasoning multiple choice test 

with 10 questions consisted of alternative answers. The critical thinking skills test is prepared based on 

the eight functions of critical thinking skills. Data collection was done through pretest and posttest. 
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Data analysis was carried out by comparing the scores of students’ pretest and posttest and tested for 

significance by means of two different tests using independent simple t-test. 

  

 

RESULTS AND DISCUSSIONS 

 
Data of critical thinking skills obtained were the analyzed using statistical test. The test is used to 

indicate the improvement of students’ critical thinking skill regarding to the treatments given in 

learning process. The data analysis shows that pretest and N-gain were normally and homogenous 

distributed, thus it can be continued for hypothesis test using t-test. The result of data analysis is 

shown in Table 1. 

 

Table 1. Critical Thinking Skills Data Analysis 

 Score Classes Average Normality* Homogeneity** Significance*** 

Pretest 

Experiment 50.00 

X
2

count< X
2

table 

(2.97) < (7.81) 

(Normal) 
Fcount< Ftable 

(1.70) < (1.84) 

(Homogenous) 

tcount< ttable 

(-0.78) < (1.68) 

(Not 

significantly 

different) 
Control 53.05 

X
2

count< X
2

table 

(1.05) < (7.81)  

(Normal) 

N-Gain 

Experiment 79.55 

X
2

count< X
2

table 

(1.97) < (7.81) 

(Normal) 
Fcount< Ftable 

(1.23) < (1.84) 

(Homogenous) 

tcount> ttable 

(2,74) > (1,68) 

(Significantly 

different ) Control 71.18 

X
2

count< X
2

table 

(1.28) < (7.81) 

(Normal) 

Information: 
*
) = Chi square test (normal, if the values of X

2
count < X

2
table , α= 0,05) 

**) = F-test (homogenous, if the values of Fcount< Ftable , α= 0,05) 

***) = t-test (significant, if the values of thit< ttab, , α= 0,05) 

 

Table 1 confirmed that the normality test of pretest and N gain for both experiment and control have 

normal distribution. This normality test was analyzed using chi square test under the condition of 

normal distribution when X
2

count < X
2
table. After that, homogeneity test was analyzed using F-test with 

provision of Fcount< Ftable, so the data will be homogenous. Table 1 also informed that either experiment 

or control class have homogenous N-gain and pretest data. This test was carried out to understand the 

data of sample came from the same variant population.  

 

Data analysis for students obtained was normally and homogenous distributed, so the test was then 

continued by t-test using independent sample test. The test was conducted to indicate the difference of 

average pretest score and N-gain through POE model application on topic of thermodynamic law. 

Table 1 showed that means of two different test of pretest of class control and experiment was not 

significantly different. In other words, both class of experiment and control have the same skills. But, 

after treatment, there were an improvement average score N gain with significant difference. The 

results confirmed that student performance of experiment class is better than control class, so the 

hypothesis is accepted.  

 

Data analysis of student critical thinking skills was obtained through pretest and posttest. The results 

showed that the score had improved both for class of experiment and control. The comparison average 

scores of pretest, posttest, and N-gain between experiment and control class is shown in Figure 1. 
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Fig 1. Comparison average scores of pretest, posttest, and N-gain 

 

Based on Figure 1 that obtained from reasoning multiple choice questions test, initial abilities of 

students are relatively similar and low with average scores of class experiment and control are 50.00 

and 53.05, respectively. This result informed that students’ knowledge is still lack on topic of 

thermodynamic law.  The students' initial abilities are the starting point for further learning. The initial 

ability of students who are still lacking is certainly a separate obstacle in the subsequent learning 

process. Initial ability has a contribution to mastery of a material. The students said that their initial 

knowledge about learning physics was still lacking, especially in terms of the laws of 

thermodynamics.  

 

After class of experiment was taught using POE model, the average score has increased up to 86.02 

with N-gain score of 79.55 (high category), whereas control class which taught using non-POE model 

reached average score of 79.38 and N-gain of 71.18 (high category). It shown that learning with POE 

model is accepted students in experiment class regarding to better result compared to control class.  

 

The steps of POE model is better at improving student critical thinking skills, because of its 

complexity, students are required to be more active during learning process, so they will not be bored 

and comprehend the thermodynamic law easily. This topic is one of calculation and comprehension 

topics, thus this POE model can be used as one alternative for problem solving. In addition, this POE 

model is used as a proper option to improve student critical thinking skills [26].  

 

Despite the strength of POE model, this model also has the weakness, especially when students tried to 

understand the questions test, because they usually gain many information from teachers when taught 

using non-POE model. To reduce the problems, there are several guidelines completed by (1) giving 

the problems related to student daily life, (2) giving opportunity for students to prove their formulating 

hypothesis, so they have more spirit and active in learning process.  

 

The POE model has various strength, such as able to be used to indicate student ideas and opinions 

[27] [28], to raise student activity during discussion [13], to motivate students in conceptual learning 

[29], to ease teachers in understanding students’ thinking [30], to improve evaluation and analysis 

skills [6], to show students’ curiosity in investigating [28], to increase student understanding [17], and 

to improve activity and give chance for students in order to apply their knowledge [24]. 
 

 

CONCLUSION AND SUGGESTION 

 
According to result and data analysis, it confirmed that there is significant difference of pretest and N-

gain between class of experiment and control. Therefore, it can be concluded that predict observe 

explain model is effectively applied to improve student critical thinking skills. 
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