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A B S T R A C T   A R T I C L E   I N F O 
 
Learning models that can develop critical thinking skills 
include the PBL and POE learning models. The purpose of this 
study was to analyze the effect of using the PBL and POE 
learning models on critical thinking skills in SMA Negeri 1 
Bandung. This study used an experimental research method 
with a quasi-experimental design (none equivalent groups 
pretest-posttest design). Data collection was carried out by 
tests, assignments, and observation sheets. The subjects in 
this study were students of XI IPS class at SMA Negeri 1 
Bandung. The results showed that 1) there were differences 
in the critical thinking abilities of students in experimental 
class 1 before and after using the PBL learning model, 2) 
there were differences in the critical thinking abilities of 
students in experimental class 2 before and after using the 
POE learning model, 3) there were differences students' 
critical thinking skills between experimental class 1 using the 
PBL learning model and experimental class 2 using the POE 
learning model, 4) there is an effect of using the PBL learning 
model on students' critical thinking skills in experiment 1, 5) 
there is an effect of using the POE learning model on 
students' critical thinking skills in experimental class 2. 
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1. INTRODUCTION 

In a competitive world that is increasingly fast, of course a country requires superior 
quality human resources. The better and superior the quality of human resources in a 
country, the more advanced and stronger civilization in that country will be. Educators in 
this case have an important role to form good and superior human resources in a country 
(Lee, A. S., & Jacobs, R. L., 2021; Cheng, H., Fan, Y., & Lau, H., 2023). Therefore, it is 
undeniable that there is competition between countries in the field of education. In this 
era of globalization, many countries are improving the quality and level of education to 
produce good and superior human resources. Through education is expected to create 
human resources that have good quality. However, the education needed to produce good 
quality human resources requires good quality education. So that improving the quality of 
education in a country becomes a very important thing to do (Sudarmo, S., et al., 2021; Tri, 
N. M., et al., 2021) 

The 21st century is known as the period of growth of modern knowledge (knowledge 
age). This is based on the fact that every aspect of human life in all countries is inseparable 
from knowledge that is implemented in all fields such as the economy, industry, health, 
and education. In the 21st century the ability to think critically is one of the important 
abilities that must be possessed. Therefore from an early age this ability must be 
introduced to children or students in the school environment. The goal is that students can 
prepare as early as possible to face challenges in their lives later. Solving problems in the 
school environment is a way of practicing students in improving critical thinking skills.  

Critical thinking skills can be improved by carrying out several activities that are carried 
out routinely or habitually. (Hassobuh, 2008 ; Paul, 1993) argues that being able to improve 
students' critical thinking skills can be done by habituation in several activities including: a) 
increasing intensity in reading activities; b) increase the ability to practice analysis of 
problems that occur in the surrounding environment and find appropriate solutions to 
problems that are carried out in discussion forums or independent activities; c) carry out 
observation/observation activities on a matter until one can find out the advantages and 
disadvantages of the observed thing; d) increase high curiosity by being more concerned 
or sensitive to the surrounding circumstances as well as skills in asking and reflecting.  

Before carrying out learning, a teacher must first prepare a learning plan that will be 
carried out. This learning plan is carried out so that learning can be carried out smoothly 
and the goals that have been set are achieved.  In planning the lesson one that must be 
prepared by the teacher is the learning model. The learning model used by the teacher 
must be in accordance with the learning material and learning objectives. When a teacher 
is right in determining the learning model to be used, of course it will make the learning 
atmosphere fun. This pleasant learning atmosphere will make it easier for students to 
accept learning material. Based on (Hayati et al., 2016; Supriyatno et al., 2020; 
Mandernach, 2006) learning geography is one of the materials in which it is necessary to 
develop critical thinking processes so that students can solve existing environmental 
problems.  

The conventional learning model is not student-centered, so students are less active in 
learning activities. The use of conventional learning models is also not able to train students 
in developing problem solving in the surrounding environment. 
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Table 1 Results of Measuring Critical Thinking Ability of Class 11  
Students of SMA Negeri 1 Bandung 

Critical Thinking Ability Indicato 

Class 

XI IPS 1 
36 

Students 

XI IPS 2 
35 

Students 

XI IPS 3 
34 

Students 

XI IPS 4 
32 

Students 

Give a simple explanation 
(elementary clarification) 

58 55 53 48 

Build basic skills (basic support) 58 45 48 45 
Draw conclusions (inference) 46 53 54 41 
Provides further classification 

(advance clasification)  
40 41 43 40 

Plan strategy and tactics (strategy 
and tactics) 

40 43 45 45 

Amount 242 237 243 219 
Average 48,4 47,4 48,6 43,8 
Category Medium Medium Medium Medium 

Source: Pre Research processed by the authors (2022) and refers to indicators of critical thinking skills 
according to Ennis, Robert H (1990: 68) 

Based on the results of the pre-research above, the category of critical thinking skills 
(Karim, 2015 ; Zetruslita, 2016) can be said that students' critical thinking skills are still at a 
moderate level.  The selection of PBL (Problem Based Learning) and POE (Predict, Observe, 
Explain) learning models is based on several scientific reasons. The first reason is based on 
data from the Global Index of Cognitive Skills and Educational Attainment-overall  
(Sulistyanto, 2014 ; Knight et al., 2016) Indonesian education is ranked 40th out of a total 
of 40 countries surveyed.  Supported by the results of the TIMSS survey (The Trends in 
International Mathematics and Science Study) (Sulistyanto, 2014) explains that students in 
Indonesia have a very low level of ability to think critically by only being able to answer 
basic questions without linking thought processes critical.  

The second reason is because the two learning models are included in the student-
oriented learning model (student center). There are various advantages of using a student-
oriented learning model, one of which is that the learning material studied by students will 
be easier to understand so that it can develop the potential of the students themselves. 
PBL (Problem Based Learning) and POE (Predict, Observe, Explain) learning models are 
included in the scientific learning model. The scientific learning process is a learning process 
that improves students' training in solving problems in the environment around students. 
This problem-solving activity is a form of being able to improve students' intellectual 
abilities, especially critical thinking skills. PBL (Problem Based Learning) and POE (Predict, 
Observe, Explain) learning models are contextual. In learning activities, it will be able to 
attract more students' attention if there is relevance between the material and the 
situation in the surrounding environment. 

The two learning models focus on aspects of symptom analysis and problems that are 
felt by the community in the surrounding environment. So that this can foster students' 
critical thinking skills towards the surrounding environment. Both of these models have in 
common that is superior in honing students' critical thinking skills. Research on the PBL 
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(Problem Based Learning) and POE (Predict, Observe, Explain) learning models regarding 
critical thinking skills has been carried out by previous researchers. However, research on 
the comparison of PBL (Problem Based Learning) and POE (Predict, Observe, Explain) 
learning models on critical thinking skills in geography subjects on Population Dynamics 
Problems has not been carried out. Therefore, it is necessary to conduct research on "The 
Influence of the Use of PBL (Problem Based Learning) and POE (Predict, Observe, Explain) 
Learning Models on Critical Thinking Ability (Experimental Studies in Geography Lessons for 
Students at SMA Negeri 1 Bandung)". 
 

2. LITERATURE RESEARCH 

2.1. PBL Learning Model (Problem Based Learning) and POE Learning Model (Predict, 
Observe, Explain) 

The PBL (Problem Based Learning) learning model is a learning model that is 
implemented based on factual problems in everyday life. (woods, 2014 and Weiss, 2017) 
problem-oriented learning is a learning method that incorporates problem topics in 
everyday life around the student's environment. These problems can be given directly by 
the teacher or can also be identified together between the teacher and students. In the 
learning process, students are required to be able to solve these problems. In line with the 
opinion of (Dignath, C., & Veenman, M. V. 2021) PBL (Problem Based Learning) is a series 
of learning activities that prioritize solving problems in everyday life using a scientific 
approach. 

One of the innovative learning models is the PBL (Problem Based Learning) learning 
model. Agree with (Nisa, 2015) the PBL (Problem Based Learning) learning model is an 
innovative learning model so that it can create active learning conditions for students. The 
PBL (Problem Based Learning) learning model is said to be innovative because in the 
learning process students are directed to real problems. Supported by the opinion of 
(Djonomiarjo, 2020 ; Mayasari, 2022 ; Rerung et al., 2017)  learning with the PBL (Problem 
Based Learning) learning model directs students to real problems to collect and integrate 
new knowledge. 

The POE (Predict, Observe, Explain) learning model is a type of instructional method 
rooted in constructivist learning theory (Çingil Baris, Ç., 2021; Lee, L. H., & Yeung, Y. Y. 
2021). This is because the POE learning model considers that students already possess prior 
knowledge, which serves as the foundation for developing critical thinking skills. The 
purpose of the POE learning model is to assess students' abilities to predict a problem, 
conduct observations related to their predictions, and provide explanations for the 
predictions they make. Referring to the acronym POE, it is clear that this learning model 
guides students to make predictions about an issue or phenomenon in their surroundings. 
The predictions made by students should then be observed from several relevant and 
reliable sources. Following this, students are expected to explain or communicate their 
predictions and compare them with the results of their observations. 

2.2 Critital Thingking Ability in Learning 

Critical thinking ability is a thinking process that is carried out comprehensively or 
more specifically towards an event. The thought process carried out by individuals must be 
carried out in a structured manner and continue to be evaluated so that the results of their 
thoughts become more detailed. Students can also think critically, the goal is that they are 
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more confident with their opinions. (Abidin, 2020) believes that students' critical thinking 
skills are a structured thinking process carried out by students by formulating and assessing 
the opinions they believe. In formulating and assessing his opinion, other additional 
sources of information are needed. Learners can use learning references as support for 
their opinions to increase their confidence. The analytical thinking process an evaluation is 
needed which can be done through observation, interaction, and searching for other 
relevant sources of information (Alsaleh, N. J., 2020; Wolcott, M. D., et al., 2021). Students 
can also ask questions to strengthen their arguments. The more often asked, students' 
critical thinking skills will increase. 

Based on his understanding, critical thinking is very useful for educated participants 
in solving problems daily and as a preparation for the future. According to (Nasutuion, 
2008) intelligence thinks critical can be a tool to achieve the educational goal, namely that 
educated participants can overcome complex problems in everyday life. Oleh karena itu, 
keahlian dalam berpikir kritis analitis menjadi sangat signifikan untuk ditingkatkan 
dilingkungan pendidikan. McMurarry et al. Active participation of educated participants in 
learning activities can help enhance their critical thinking capabilities. (Wahyuni and 
Kurniawati, 2014) teachers have a responsibility to motivate educated participants in order 
to enhance their critical thinking capabilities that are very useful in solving problems in 
everyday life. Therefore, teachers should be able to design a learning involving active 
participation of educated participants or focusing on educated participants to ensure that 
the ability to think critically educated participants can develop well. 

Critical thinking skills are strongly influenced by several factors, factors that 
influence critical thinking skills include having an open-minded nature, healthy skepticism, 
intellectual, humble, and having high motivation. With the existence of these factors in 
students, it will make it easier for students to express opinions. Expressing opinions and 
being able to accept suggestions from others is one way to practice critical thinking skills. 
 
3. METHOD 

Pseudo-experimentation or Quasi-Experiment is the research method used in this study 
because it has an experimental group that is not randomly selected. In the implementation 
of quasi-experimental research, the sample groups correspond to the actual conditions. In 
accordance with the statement (Erwan and Dyah, 2011; Nind, M., & Katramadou, A. 2023) 
that in a quasi-research there are groups with real conditions or non-random groups. 

Research using quasi-experimental methods aims to determine the effect of a treatment 
on research subjects. In this study, the aim was to determine the effect of the PBL (Problem 
Based Learning) and POE (Predict, Observe, Explain) learning models on students' critical 
thinking skills. Based on the opinion of (Santosa., 2017) quasi research uses a causal 
hypothesis where this research is used to directly test a variable how much it influences 
other variables. In addition, (Bracio, K., & Szarucki, M., 2020; Guerrero, V. S. M., et al., 2024) 
reveals that pseudo research puts forward the principle of experiment where this research 
wants to see a result of the relationship between the variables being analyzed. So that in 
experimental research carrying out several activities, namely the researcher at least 
manipulates at least one variable, controls the relevant variables, and makes observations 
regarding the impact or influence on one or more dependent variables.  

In this experimental study, the non-equivalent control group design was used in the form 
of pretest and posttest. In carrying out research using this design requires 2 experimental 
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groups. In this study there were 2 experimental groups, while the research design to be 
used can be seen in the following table. 

Table 2 Research Design 

Kelas 
Pre-
test 

Perlakuan Post-test 

Eksperimen 1 O1 X1 O2 
Eksperimen 2 O3 X2 O4 

Source: Arifin (2014: 77) and results of the compiler analysis (2023) 

4. RESULTS AND DISCUSSION 

4.1 Results of Students' Critical Thinking Ability 
1. Experimental Class 1 Using the PBL (Problem Based Learning) Model 

The results of students' critical thinking skills tests are in the form of pretest and posttest 
scores. The forms of pretest and posttest are in the form of essay questions totaling 20 
questions. Each item contains or has been adapted to indicators of critical thinking in 
geography subject matter about population dynamics in Indonesia. This is because, the 
purpose of carrying out the pretest and posttest is to determine the level of students' 
critical thinking skills. The results of the pretest and posttest of the experimental class 1 
can be seen in the following table. 

Table 3 The PBL (Problem Based Learning) Learning Model 
The PBL (Problem Based Learning) Learning Model 

Value 

Pretest Critical 
Thinking 
Ability Level 
Category 

Posttest Critical 
Thinking 
Ability Level 
Category 

 

Freq
uenc
y 

Percentag
e 

Frequenc
y 

Percentag
e 

 

80 < Score ≤ 
100 

0 0 Very high 35 100 Very high  

60 < Score ≤ 80 2 5,7 high 0 0 high  

40 < Score ≤ 60 32 91,4 medium 0 0 medium  

20 < Score ≤ 40 1 2,9 lowly 0 0 lowly  

0 < Score ≤ 20 0 0 Very low 0 0 Very low  

Amount 35 100  35 100   

Minimum 
Value 

41,6667 medium 88,3333 Very high  

Maximum 
Value 

61,6667 high 98,3333 Very high  

Average 52,2381 medium 93,381 Very high  

Source: Research Data Processing (2023) 

The critical thinking ability of students in experimental class 1 during the pretest 
obtained a minimum score of 41.6667 (moderate) and a maximum score of 61.6667 (high) 
resulting in an average score of 52.2381 (moderate). Meanwhile, students' critical thinking 
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skills, seen from the results of the posttest, obtained a minimum score of 88.3333 (very 
high) and a maximum of 98.3333 (very high) so that an average score of 93.381 (very high) 
was obtained. The increase in students' critical thinking skills is marked by the posttest 
scores which are above the pretest scores. 

Based on the results above, it can be seen that the posttest results of students in 
experimental class 1 are greater than the pretest results. This can be interpreted that the 
use of the PBL (Problem Based Learning) learning model can improve students' critical 
thinking skills. 

2. Experiment Class 2 Using the POE Model (Predict, Observe, Explain) 

The results of students' critical thinking skills tests are in the form of pretest and posttest 
scores. The forms of pretest and posttest are in the form of essay questions totaling 20 
questions. Each item contains or has been adapted to indicators of critical thinking in 
geography subject matter about population dynamics in Indonesia. This is because, the 
purpose of carrying out the pretest and posttest is to determine the level of students' 
critical thinking skills. 

The results of the pretest and posttest of students in the experimental class 2 used the 
POE (Predict, Observe, Explain) learning model. The results of the pretest and posttest of 
the experimental class 2 can be seen in the following table.  

Tabel 4 POE Learning Model (Predict, Observe, Explain) 

POE Learning Model (Predict, Observe, Explain) 

Value 

Pretest Critical 
Thinking 
Ability Level 
Category 

Posttest Critical 
Thinking 
Ability Level 
Category 

 

Freque
ncy 

Percenta
ge 

Freque
ncy 

Percen
tage 

 

80 < Skor ≤ 100 0 0 Very high 34 100 Very high  

60 < Skor ≤ 80 2 5,9 high 0 0 high  

40 < Skor ≤ 60 31 91,2 medium 0 0 medium  

20 < Skor ≤ 40 1 2,9 lowly 0 0 lowly  

0 < Skor ≤ 20 0 0 Very low 0 0 Very low  

Amount 34 100   34 100    

Minimum 
Value 

40 
low 

81,6667 
Very high  

Maximum 
Value 

65 
high 

95 
Very high  

Average 51,8627 medium 88,4314 Very high  

Source: Pretest-Posttest Results of Students' Critical Thinking Ability in Class 

The critical thinking skills of students in experimental class 2 during the pretest obtained 
a minimum score of 40 (low) and a maximum score of 65 (high) resulting in an average 
score of 51.8627 (moderate). Meanwhile, students' critical thinking skills, seen from the 
results of the posttest, obtained a minimum score of 81.6667 (very high) and a maximum 
of 95 (very high) so that an average score of 88.4314 (very high) was obtained. The increase 
in students' critical thinking skills is marked by the posttest scores which are above the 
pretest scores. 
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Based on the data above, it can be seen that the posttest results of students in 
experimental class 2 are greater than the pretest results. This shows that students' critical 
thinking skills before being given treatment have a moderate level of critical thinking skills. 
After the treatment was carried out there was an increase in students' critical thinking skills 
which were at a very high level. This can be interpreted that the use of the PBL (Problem 
Based Learning) learning model can improve students' critical thinking skills. 
 
3. Comparison of Students' Critical Thinking Ability Test Results in Experiment 1 and 
Experiment 2 Classes 

 
Based on data processing analysis in the form of pretest and posttest scores for students' 

critical thinking skills in experimental class 1 and experiment 2, it was found that students 
in experimental class 1 obtained higher posttest scores than experimental class 2. 
Therefore, the PBL (Problem Based Learning) learning model can improve students' critical 
thinking skills higher than the POE (Predict, Observe, Explain) learning model. The 
comparison of the posttest results of the two classes can be seen in the following diagram.  

The results of the critical thinking skills test (posttest) can also be compared based on 
critical thinking indicators. This comparison shows the ability to think critically based on 
indicators in experimental class 1 and experiment 2. It aims to know the advantages and 
disadvantages of experimental class 1 and experiment 2 based on indicators of critical 
thinking so that recommendations can be given to overcome the deficiencies that exist in 
experimental class 1 and experiment 2. The results of the critical thinking test (posttest) 
based on the indicators can be seen in the following diagram. 

Diagram 1 Comparison of Posttest Scores for Class Experiment 1 and Experiment 2

 
Source: Research Data Processing (2023) 
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Diagram 2 Comparison of Posttest Class Experiment 1 and Experiment 2 scores based on 
Critical Thinking Indicators

 
Source: Research Data Processing (2023) 

 
The Effect of Learning Models on Students' Critical Thinking Ability 

1. Experimental Class 1 Using the PBL (Problem Based Learning) Model 

LKPD assessment in the form of an assessment of the knowledge, skills, presentation 
and attitudes of students. In the experimental class 1, the form of LKPD was in the form of 
essay questions totaling 13 items which included all assessments and were adjusted to 
improve critical thinking skills. The purpose of giving LKPD to students is to hone students' 
critical thinking skills during the learning process. The results of student worksheet and 
posttest assessments in experimental class 1 can be seen in the following table. 

Table 5 LKPD and Posttest Class Experiment 1 scores 

  

Average Value 
LKPD 

Posttest 
Knowledge Attitude Skills Presentation 

Gain Score 3433,33333 3420 3419,047619 3425 
Average Score 98,0952381 97,71428571 97,68707483 97,85714286 
Amount 391,3537415 3268,33 
Average 97,83843537 93,381 

Source: Research Data Processing (2023) 

 
2. Experiment Class 2 Using the POE Model (Predict, Observe, Explain) 

LKPD assessment in the form of an assessment of the knowledge, skills, presentation 
and attitudes of students. In the experimental class 2, the form of LKPD was in the form of 
essay questions totaling 15 items which included all assessments and were adjusted to 
improve critical thinking skills. The purpose of giving LKPD to students is to hone students' 
critical thinking skills during the learning process. The results of the LKPD and posttest 
assessments of students in the experimental class 2 can be seen in the following table. 
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Table 6 LKPD and Posttest Class Experiment 2 scores 

  

Average Value 
LKPD 

Posttest 
Knowledge Attitude Skills Presentation 

Gain Score 2827,777778 2760 2722,222222 2641,666667 
Average 
Score 83,16993464 81,17647059 80,06535948 77,69607843 
Amount 322,1078431 3006,666667 
Average 80,52696078 88,43137255 

Source: Research Data Processing (2023) 
 
Normality Test Results 
1.Pretest and Posttest Normality Test 

The normality test for this was carried out using data in the form of pretest and posttest 
scores for students' critical thinking skills in experimental class 1 and experiment 2. This 
normality test was carried out as a condition for the Paired T-Test. The results of the 
calculation of the normality test in this study can be seen in the following table. 

Table 7 Data Normality Test Results Pretest-Posttest Students' Critical Thinking Ability 
in Experiment 1 and Experiment 2 Classes 

  

 
Source: Research Data Processing with SPSS 25 (2023) 

Based on the table above, it shows that the pretest significance value obtained for 
experimental class 1 is 0.138 and the posttest is 0.166. In the experimental class 2, the 
pretest significance value was 0.200 and 0.200 posttest. It can be concluded from the 
results of these calculations that the numbers obtained are numbers that all have a 
calculated value higher than the rtable value at the Sig level. >0.05. That way, the two 
classes in this study came from normally distributed populations. 
 
2.Test for Normality of Variables X and Y 

This normality test was carried out using the data variable X (learning model) and 
variable Y (critical thinking-posttest) of students in experimental class 1 and experiment 2. 
This normality test was carried out as a condition for the regression test. 
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Source: Research Data Processing with SPSS 25 (2023) 

Based on the table above, it shows that the significance value of the normality test for 
variables X and Y in experimental class 1 is 0.195. It can be concluded from the results of 
these calculations that the numbers obtained are numbers that have a higher calculated 
value than the rtable value at the Sig. >0.05. That way, the X and Y variables in the 
experimental class 1 in this study come from populations that are normally distributed. 
 

Table 9 Results of the Normality Test of Variables X and Y of Experimental Class 2 
Students 

 

 
Source: Research Data Processing with SPSS 25 (2023) 

Based on the table above, it shows that the significance value of the normality test for 
variables X and Y in experimental class 2 is 0.200. It can be concluded from the results of 
these calculations that the numbers obtained are numbers that have a higher calculated 
value than the rtable value at the Sig. >0.05. That way, the X and Y variables in the 
experimental class 1 in this study come from populations that are normally distributed. 
 
Homogeneity Test Results 

The homogeneity test in this study used data from the posttest results of students' 
critical thinking skills in the experimental class 1 and experiment 2. The homogeneity test 
was carried out to ensure that the two classes in this study had a homogeneous variance. 
The results of homogeneity calculations in this study can be seen in the following table. 
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Table 10 Homogeneity Test Results for Students' Critical Thinking Ability in Experiment 
1 and Experiment 2 Classes 

 
Source: Research Data Processing with SPSS 25 (2023) 

Based on the table above shows the value of Sig. 0.774 > 0.05 so that it can be said that 
the two classes in this study have a homogeneous variance. 
 
Hypothesis Test Results 

After carrying out the analysis of normality and homogeneity tests which show that the 
data is normally distributed and homogeneous. The next step is to test hypotheses 1, 2, 3, 
4 and 5 using the parametric statistics of the Paired Samples T-Test, the Independent T-
Test, and the Simple Linear Regression test using SPSS version 25 software. The test results 
are as follows. 
 
1. Hypothesis 1 

Table 11 Hypothesis Test Results 1 
Paired Samples Test 
Paired Differences   

Mean Std. 
Deviati
on 

Std. 
Error 
Mea
n 

95% Confidence 
Interval of the 
Difference 

t d
f 

Sig. 
(2-
taile
d) 

 

Lower Upper 
 

Pair
1 

Pretes
t-
Postte
st 

-
41,142
86 

4,9304
2 

,833
39 

-
42,836
52 

-
39,449
20 

-
49,3
68 

3
4 

,000 
 

 
The test criterion is that if the value of Sig. <0.05 then H0 is rejected and H1 is accepted, if 
the Sig value is > 0.05 then H0 is accepted and H1 is rejected. Based on table 4.12, Sig. (2-
tailed) 0.000 <0.05, it can be concluded that H0 is rejected and H1 is accepted, which means 
that there are differences in the critical thinking abilities of students in experimental class 
1 before and after treatment using the PBL (Problem Based Learning) learning model. 
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2. Hypothesis 2 

Table 12 Hypothesis Test Results 2 
Paired Samples Test 
Paired Differences   

Mean Std. 
Deviatio

n 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 

t df Sig. 
(2-

taile
d) 

 

Lower Upper 
 

Pair
1 

Pretes
t-

Postte
st 

-
36,5686

3 

4,95673 ,8500
7 

-
38,2981

1 

-
34,8391

4 

-
43,01

8 

3
3 

,000 
 

Source: Research Data Processing with SPSS 25 (2023) 

The test criterion is that if the value of Sig. <0.05 then H0 is rejected and H1 is accepted, if 
the Sig value is > 0.05 then H0 is accepted and H1 is rejected. Based on table 4.13, Sig. (2-
tailed) 0.000 <0.05, it can be concluded that H0 is rejected and H1 is accepted, which means 
that there are differences in the critical thinking abilities of students in experimental class 
1 before and after treatment using the POE (Predict Observe Explain) learning model. 

3. Hypothesis 3 

H1: There is a difference between using the PBL (Problem Based Learning) learning method 
and using the POE (Predict, Observe, Explain) learning model on students' critical thinking 
skills. H0 : There is no difference between using the PBL (Problem Based Learning) learning 
method and using the POE (Predict, Observe, Explain) learning model on students' critical 
thinking skills. 

 
Table 13 Hypothesis Test Results 3 

Independent Samples Test  
Levene’
s Test 

for 
Equality 

of 
Varianc

e 

t-test for Equality of Means 

F Sig. T df Sig. 
(2-

taile
d) 

Mean 
Differen

ce 

Std. 
Error 

Differen
ce 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Postt
est 

Equal 
variances 
assumed 

,0
8
3 

,77
4 

6,04
5 

67 ,000 4,94958 ,81875 3,3153
5 

6,5838
1 

Equal 
variances 

not 
assumed 

  
6,04

0 
66,45

5 
,000 4,94958 ,81949 3,3136

3 
6,5855

3 

Source: Research Data Processing with SPSS 25 (2023) 
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The test criterion is that if the value of Sig. <0.05 then H0 is rejected and H1 is accepted, 
if the Sig value is > 0.05 then H0 is accepted and H1 is rejected. Based on table 4.13, Sig. 
(2-tailed) 0.000 <0.05, it can be concluded that H0 is rejected and H1 is accepted, which 
means that there are differences in students' critical thinking abilities between using the 
PBL (Problem Based Learning) learning model in experimental class 1 and POE (Predict, 
Observe, Explain) in the experimental class 2. The test results show that the PBL (Problem 
Based Learning) learning model is more effective in improving students' critical thinking 
skills compared to the POE (Predict, Observe, Explain) learning model. 

 
4. Hypothesis 4 

Table 14 Hypothesis Test Results 4 

Source: Research Data Processing with SPSS 25 (2023) 
 

From the table above, it is known that the calculated F value: 5.031 with a significance level 
of 0.032 <0.05, so there is an influence of the PBL learning model variable (X) on the critical 
thinking ability variable (Y). In order to know the percentage of influence of the PBL 
learning model variable (X) on the critical thinking ability variable (Y) can be seen in the 
following table. 

Table 15 Hypothesis Summary Table 4 

 
Source: Research Data Processing with SPSS 25 (2023) 

 
The table above explains the magnitude of the correlation value or relationship (R), 

which is equal to 0.364. From the table it is obtained that the coefficient of determination 
(R-Square) is 0.132 which implies that the PBL learning model variable (X) has an influence 
on the critical thinking ability variable (Y) of 13.2%. Based on the results of the calculation 
of the coefficient of determination in this study, it is included in the very weak level. 
Therefore, the relationship between the variables of the PBL learning model (X) to the 
critical thinking ability variable (Y) is very weak. 
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5. Hypothesis 5 

Table 16 Hypothesis Test Results 5 

 
Source: Research Data Processing with SPSS 25 (2023) 

Table 17 Hypothesis Summary Table 5 

 
Source: Research Data Processing with SPSS 25 (2023) 

 The table above explains the magnitude of the correlation value or relationship (R) 
which is equal to 0.342. From the table it is obtained that the coefficient of determination 
(R-Square) is 0.117 which implies that the influence of the POE learning model variable (X) 
on the critical thinking ability variable (Y) is 11.7%. Based on the results of the calculation 
of the coefficient of determination in this study, it is included in the very weak level. 
Therefore, the relationship between the variables of the POE learning model (X) to the 
critical thinking ability variable (Y) is very weak. 

In this study there were 2 learning models including the PBL (Problem Based Learning) 
learning model and the POE (Predict, Observe, Explain) learning model. Both models have 
advantages in improving students' critical thinking skills. The PBL (Problem Based Learning) 
and POE (Predict, Observe, Explain) learning models are student-centered learning models, 
in the implementation of learning activities the teacher is only a facilitator. The PBL 
(Problem Based Learning) and POE (Predict, Observe, Explain) learning models are learning 
strategies that focus on students and train students' critical thinking skills through direct 
observation of learning objects (Arsy, 2020; Vilhena and Castellar, 2010). Based on the 
results of the study that there were differences in students' critical thinking skills in 
experimental class 1 before and after using the PBL (Problem Based Learning) learning 
model. The results of this study are in accordance with the results of Fitria's research 
(2019) there are differences in students' critical thinking skills before and after treatment 
using the PBL (Problem Based Learning) learning model. The results of this hypothesis test 
prove that the PBL (Problem Based Learning) learning model can improve students' critical 
thinking skills in geography subjects related to the subject matter of population dynamics 
problems. This is because students have received treatment using the PBL (Problem Based 
Learning) learning model. The advantage of the PBL (Problem Based Learning) learning 
model is that it is able to develop critical thinking skills because at each stage of learning 
(syntax) hones and directs students to be able to develop their critical thinking skills. In 
accordance with the opinion of Rodriguez, (J. M. G., et al., 2020) the advantages of the PBL 
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(Problem Based Learning) learning model through problem solving students are able to 
develop their critical thinking skills. 

Based on the results of the study, it shows that there are differences in the critical 
thinking abilities of students before and after being given treatment using the POE (Predict, 
Observe, Explain) learning model in experimental class 2. The results of this study are in 
accordance with the results of Afriyeni's research (2018) there are differences in thinking 
abilities students' critical thinking before and after treatment using the POE (Predict, 
Observe, Explain) learning model. This is because the POE (Predict, Observe, Explain) 
learning model has the advantage of developing critical thinking skills. According to (Díez, 
F., et al.m 2020) the advantages of the POE (Predict, Observe, Explain) learning model can 
encourage students to hone their critical thinking skills.  

The PBL (Problem Based Learning) learning model has a higher influence in improving 
students' critical thinking skills compared to the POE (Predict, Observe, Explain) learning 
model. In accordance with the opinion of Yeung (2010) learning geography using the PBL 
(Problem Based Learning) learning model is very efficient and effective in improving 
students' critical thinking skills. The PBL (Problem Based Learning) learning model can 
improve students' critical thinking skills by 13.2%. Meanwhile, the POE learning model 
(Predict, Observe, Explain) was only able to improve students' critical thinking skills by 
11.7%. From the test results obtained a difference of 1.5%. 
 

5. CONCLUSION 

Based on the formulation of the research problem, the results of data analysis on 
improving students' critical thinking skills, the results of hypothesis testing, discussion, and 
research findings, several conclusions can be made in this study including there are 
differences in students' critical thinking abilities before and after using the PBL (Problem 
Based Learning) learning model in experimental class 1. There are differences in students' 
critical thinking abilities before and after using the POE (Predict, Observe, Explain) learning 
model in the experimental class 2. There is a difference in students' critical thinking skills 
between the experimental class 1 which uses the PBL (Problem Based Learning) learning 
model and the experimental class 2 which uses the POE (Predict, Observe, Explain) learning 
model. The results of the critical thinking skills test showed that the experimental class 1 
obtained higher results than the experimental class 2. There is an effect of using the PBL 
(Problem Based Learning) learning model on students' critical thinking skills in experimental 
class 1. There is an effect of using the POE (Predict, Observe, Explain) learning model on 
students' critical thinking skills in experimental class 2. 
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