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A B S T R A K 

Rendahnya kemampuan berpikir kritis disebabkan oleh pelaksanaan 
pembelajaran yang masih berpusat pada guru. Hal ini menjadikan siswa 
memiliki pemahaman yang masih rendah sehingga menyulitkan dalam 
mengerjakan soal evaluasi. Tujuan penelitian ini adalah mengukur efektivitas 
penggunaan model Problem-based learning berbantuan media quizizz paper 
mode terhadap kemampuan berpikir kritis siswa. Jenis penelitian ini adalah 
penelitian eksperimen semu. Populasi dari penelitian ini adalah siswa kelas IV 
Sekolah Dasar. Sampel dari penelitian dipilih menggunakan random sampling 
dengan jumlah 33 siswa. Metode pengumpulan data yaitu tes. Instrumen yang 
digunakan dalam mengumpulkan data yaitu soal tes. Teknik analisis data yaitu 
analisis statistik inferensial. Hasil dari penelitian yaitu terdapat perbedaan yang 
signifikan kemampuan berpikir kritis yang termuat dari hasil belajar antara 
kelas kontrol dan kelas eksperimen. Hasil belajar siswa dengan model 
Problem-based learning berbantuan media quizizz paper mode lebih tinggi 
dibandingkan dengan hasil belajar siswa dengan model pembelajaran 
konvensional. Disimpulkan bahwa model Problem-based learning berbantuan 
media quizizz paper mode dapat meningkatkan berpikir kritis. Implikasi 
penelitian yaitu penerapan model Problem-based learning berbantuan media 
quizizz paper mode efektif digunakan untuk meningkatkan kemampuan 
berpikir kritis siswa. 

 
 
A B S T R A C T 

The low critical thinking ability is caused by the implementation of learning, which is still teacher-centered. This 
causes students to have a low level of understanding, making it challenging to work on evaluation questions. This 
research aims to measure the effectiveness of using the problem-based learning model assisted by Quizizz paper 
mode on students' critical thinking abilities. This type of research is quasi-experimental research. The population of 
this study was fourth-grade elementary school students. The research sample was selected using random sampling 
with 33 students. The data collection method is a test. The instrument used to collect data is test questions. The 
data analysis technique is inferential statistical analysis. The results of the research show that there are significant 
differences in critical thinking abilities in the learning outcomes between the control class and the experimental 
class. Student learning outcomes using the Problem-based learning model assisted by Quizzizz paper mode media 
are higher than those using the conventional learning model. It was concluded that the problem-based learning 
model assisted by Quizizz paper mode media could improve critical thinking. The research implies that applying the 
Problem-based learning model assisted by Quizzizz Paper mode effectively improves students' critical thinking 
abilities.. 
 

 
1. INTRODUCTION 

The learning process can help teachers provide information so that students can learn well and 
increase knowledge. Teachers must create an effective and enjoyable learning atmosphere so that teachers 
are required to have the ability to manage a class (Putri & Prihatnani, 2020; Rahmatika et al., 2020). Class 
management is an effort made in learning activities to achieve optimal conditions so that the expected 
learning activities can be carried out (Faidar et al., 2023; Kurniasih et al., 2020). Learning is an individual 
activity to gain knowledge, behavior, and skills by processing learning materials.  The purpose of learning 
is to increase knowledge in various fields of study, improve skills, develop and improve thinking skills. 
Learning objectives can be in the form of knowledge, attitudes and skills compiled by the teacher in 
accordance with the material taught or often referred to as learning outcomes (Mertasari & Ganing, 2021; 
Trevallion & Nischang, 2021). Learning outcomes are patterns of actions, values, understanding, attitudes, 
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appreciation, and skills (Dariyah, 2020; Mertasari & Ganing, 2021). Learning outcomes are changes in 
knowledge, actions, attitudes, values, and skills. 

However, the problem that occurs today is that many learning objectives have not been achieved 
optimally. Previous research findings also reveal that there are still many students who have not 
understood the learning material due to boredom in participating in classroom learning (Anggreni et al., 
2021; Lesi & Nuraeni, 2021; Safithri et al., 2021). Other research also reveals that low learning outcomes in 
students are due to teachers not using appropriate media or learning models for students so that students 
have difficulty learning (Arianti et al., 2019; Prabaningrum & Putra, 2019). Other findings also reveal that 
critical thinking skills in Indonesia are still relatively low (Asta Jaya, 2021; Fitriani et al., 2021). The results 
of observations made in the elementary school of Gugus Dewi Sartika, Gabus District, Pati Regency in class 
IV SD found that students' critical thinking skills were low. In learning activities, students only listen to 
explanations from the teacher and tend to be passive when the three teachers ask questions. In addition, 
learning activities that occur in the classroom are less varied so that students feel bored in learning. In 
learning activities students only listen to the teacher so that it does not train critical thinking skills in 
students. In addition, the results of interviews with teachers also found that there are still many students 
who have low learning outcomes. 

Based on this, one way that can improve critical thinking skills in students is through the use of the 
right learning model. One of the learning models that can be used is the Problem Based Learning model. The 
learning approach using the Problem-based learning model will develop problem-solving and critical 
thinking skills and at the same time build new knowledge (Amerstorfer & Freiin von Münster-Kistner, 2021; 
Suryawati et al., 2020). Learners critically identify informal and relevant strategies and conduct 
investigations to solve the problem. By solving these problems, learners acquire or build certain knowledge 
and at the same time develop critical thinking skills and problem-solving skills (Masitoh & Prasetyawan, 
2020; Munir, 2020). Problem-based learning model is learning that uses real (authentic) problems that 
areill-structured and open-ended as a context for learners (Mertasari & Ganing, 2021; Nisaa & Heynoek, 
2021). Problem-based learning model is a learning concept that helps a teacher to create a learning 
environment based on problems that are important and relevant to students, and allows students to gain 
more real learning experiences (Pinandhita & Nurjannah, 2023; Pramana et al., 2020).  

The application of a learning model can also be assisted by the use of a learning media, so the use 
of this Problem-based learning model can be collaborated with the use of electronic-based learning media 
in order to attract more students' interest in learning with groups. Learning media is one of the important 
aspects that serves as a tool in teaching which is expected to improve student learning outcomes (Kurniati 
et al., 2022; Mashuri & Budiyono, 2020; Pinatih et al., 2021). The use of technology in learning to increase 
interactivity, engagement, and learning effectiveness emphasizes the importance of technology integration 
in the learning process to create a more interesting, interactive, and effective learning environment 
(Kurniati et al., 2022; Megantari et al., 2021; Wijaya et al., 2020). One of the learning media that can be used 
is Quizizz. Quizizz is a web tool for creating interactive quiz games that can be used as learning media (Lider, 
2022; Wibawa et al., 2019). Quizizz is an e-learning-based evaluation tool that is very suitable for evaluating 
quickly and learning results directly to the teacher. Quizizz provides interesting features that can be used 
as a tool in learning, one of which is paper mode which is a new feature of this web application (Fauziah & 
Hadi, 2023; Pavita & Nirmala, 2021). A new feature in quizizz called "Paper Mode" allows students to answer 
the quiz manually using paper and pencil. This allows teacher and learner interaction through a question 
and answer displayed on the screen and filled manually by learners on the paper provided. This feature 
attracts the attention of educators because it is effectively used in improving student interaction and 
engagement in the learning process (Ully & Dewi, 2022; Yunus & Hua, 2021). 

Previous research findings also revealed that the Problem-based learning model is a problem-
centered learning model that can improve students' critical thinking skills (Seibert, 2021; Sugiharti et al., 
2020). Other studies have also revealed that quizizz media can help increase student enthusiasm in learning 
so that it can motivate students in learning (Islami & Soekamto, 2022; Setiyani et al., 2020; Sitorus & 
Santoso, 2022). It is concluded that the Problem-Based Learning Model assisted by Quizizz Papermode can 
help improve critical thinking skills in students. However, there is no study on the Problem-Based Learning 
Model Assisted by Quizizz Papermode can help improve critical thinking skills in grade IV elementary school 
students, especially in mathematics learning. The novelty of previous research and this research is in the 
learning model used by collaborating with quizizz media with paper mode features to improve students' 
critical thinking skills through fun activities. In previous studies only used learning models and or only the 
effect of quizizz media without specifying what features were used. Based on this, the purpose of this study 
is to analyze the Problem-Based Learning Model Assisted by Quizizz Papermode on critical thinking skills 
in grade IV elementary school students, especially in learning mathematics fraction material. 
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2. METHODS 

This type of research is quantitative using an inferential approach to draw statistical conclusions 
from empirical data obtained through measurement. The type of quantitative research applied is quasi 
experimental research (pseudo experiment). Quasi experiment research has a control group but does not 
function fully to control outside variables that affect the results of the study. The research design used in 
this study is a form of nonequivalent control group design. In this design, the experimental group and control 
group are compared, with random sample selection. Both groups will be given different treatments. The 
experimental group applied the problem-based learning model accompanied by quizizz paper mode media, 
while the control group did not apply the problem-based learning model, where both groups were given a 
pre-test to determine the initial conditions. 

This study focuses on the application of the Problem-based learning (PBL) Model with the support 
of Quizizz media. The focus is on evaluating its impact on mathematical critical thinking skills on fraction 
material in class IV of the State Elementary School in Gugus Dewi Sartika, Gabus District. Elementary school 
students in Gugus Dewi Sartika, Gabus District, Pati Regency who are in grade IV are the population of this 
study. The sample was determined using random sampling technique. From 6 schools, 2 schools were 
selected, 1 school as an experimental group including class IV B SD N Gabus 01 with a total of 21 students, 
and 1 school again as a control group including class IV SD N Tanjunganom 01 with a total of 12 students. 
The research instrument was tested outside the sample, which was tested in class IV A SD N Gabus 01 with 
25 students. Then the validity, reliability, differentiating power, and difficulty level of each tested question 
were analyzed. There were 25 questions that were valid and suitable for use in research. The critical 
thinking ability test was tested for reliability and had a reliability of 0.882 so it was used in this study. 

The method used in collecting data is a test. The methods used were pre-test and post-test given 
before and after treatment using the Problem-based learning model assisted by quizizz in the experimental 
group, as well as in the control group which was given a pre-test and post-test before and after learning with 
a conventional model. The problem-based learning model assisted by quizizz was applied in the 
experimental group schools and the conventional learning model was applied in the control group schools. 
The test consisted of 25 valid items with multiple choice type. The instrument lattice is the main guide in 
determining the questions or statements that will form the data collection instrument in the study. The 
critical thinking grid is presented in Table 1. 
 

Table 1. Critical Thinking Ability Test Grid 

Indicators Description Question Item Number 

Clafication 

• Learners can mention the known information in the 
problem correctly 

• Learners can state the information asked in the problem 
correctly 

1, 2, 3, 7, 8 

Assesment 
• Learners can sort out the information needed to solve the 

problem 
• Learners can state the reasons for selecting information 

4, 5, 6, 9, 10 

Inference 
• Learners can explain the relationship between the known 

or questioned information and the information selected 
to solve the problem 

11, 12, 13, 14, 15, 16 

Strategies 

• Learners can use the selected information to solve the 
problem 

• Learners can explain each step taken in the solution 
• Learners can conclude the final answer correctly 

17, 18, 19, 20, 21, 22, 23, 
24, 25 

 

Instrument trials were conducted on 25 students outside the experimental group and control group 
to determine the validity, reliability, differentiating power, and difficulty level of the items. Of the 30 
questions, there were 25 valid questions after being tested and tested for validity. Then, 25 valid questions 
are ready to be used to test the experimental and control classes. The technique used to analyze data is 
inferential statistical analysis. There are three steps of data analysis carried out in this study, namely data 
description, prerequisite analysis, and hypothesis testing. At the data description stage, a number of data 
were described, including mean, standard deviation, variance, minimum score, maximum score, and range. 
Furthermore, the prerequisite analysis stage includes data normality test using Kolmogorov-Smirnov, 
variance homogeneity test using Levene Statistics, and linearity test. If the data is normally distributed and 
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homogeneous, and the variables have a linear relationship, then proceed with hypothesis testing using 
paired sample t-test and one way anova test, and test the effectiveness of the treatment. 
 

3. RESULT AND DISCUSSION 

Results 
Based on the learning model and media used, students are categorized into 2 categories, namely 

students taught with problem-based learning model assisted by quizizz (A1), and students taught with 
conventional learning model (A2). Based on data analysis found that students in the experimental group 
taught using the problem-based learning model assisted by quizizz media have an average higher critical 
thinking result of 84.86 compared to the critical thinking results of students taught using the conventional 
learning model of 63.67, so that in achieving the results of critical thinking skills, students in the 
experimental group are superior to students in the control group. Before conducting hypothesis testing, it 
is necessary to test the prerequisites of data analysis which includes normality test, homogeneity test, and 
linearity test. This test was carried out using SPSS. The statistical test used for the normality test is the 
Kolmogorov-Smirnov test which has criteria if the significance value or probability is> 0.05 then the data 
distribution is said to be normal. Data normality produces a significance value of more than 0.05 as shown 
in Table 4. This means that the data on the results of critical thinking skills are normally distributed. The 
results of the Critical Thinking Data Normality Test are presented in Table 2. 
 
Table 2. Critical Thinking Data Normality Test Results 

 Data Category 
Kolmogorov-Smirnov Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 
Hasil 

Kemampuan 
Berpikir Kritis 

A1 0.155 21 0.200 0.965 21 0.627 

A2 0.198 12 0.200 0.917 12 0.260 

 
Then the statistical levene test was carried out to determine the results of the homogeneity of 

variance test resulting in a significance value of more than 0.05 as in Table 3. These results indicate that the 
results of critical thinking skills with the treatment applied are homogeneous. 
 
Table 3. Homogeneity Test Results 

  Levene Statistic df1 df2 Sig. 

Hasil 
Kemampuan 

Berpikir Kritis 

Based on Mean 3.801 1 31 0.060 
Based on Median 3.452 1 31 0.073 

Based on Median and with 
adjusted df 

3.452 1 26.800 0.074 

Based on trimmed mean 4.090 1 31 0.052 
 

Then the linearity test was conducted to test the relationship between variables. Two variables are 
said to have a linear relationship if the significance of deviation from linearity > 0.05. The linearity test 
results show a significance value of more than 0.05 as in Table 4. 
 
Table 4. Linearity Test Results 

 Data Category Sum of Squares df Mean Square F Sig. 
Deviation from 

linearity 
A1 67.024 8 8.378 0.655 0.720 
A2 93.254 5 18.651 1.590 0.312 

 
Based on the results of the normality, homogeneity, and linearity tests of students' critical thinking 

skills above, it can be said that the requirements for hypothesis testing with the paired sample t-test and 
one way anova test can be met. Thus, hypothesis testing is continued using the paired sample t-test and one 
way anova test whose results are presented in Table 5, and Table 6. 
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Table 5. Paired T-test Results 

  Mean 
Std. 

Deviation 
Std. Error 

Mean 
t df 

Sig. (2-
tailed) 

Paired 
Sample 

Test 

Pretest eksperimen-
Postest Eksperimen 

-14.190 9.506 2.074 -6.841 20 0.000 

Pretest Kontrol-
Postest Kontrol 

-7.333 5.069 1.463 -5.011 11 0.000 

 
Table 6. Anova Test Results 

 Sum of Squares df Mean Square F Sig. 
Between Groups 7255.368 3 2418.456 20.743 0.000 
Within Groups 7228.571 62 116.590   

Total 14483.939 65    
 

Based on the paired t-test test results, the significance value is less than 0.05 (0.00 <0.05) so that 
there is an influence between the independent variable and the dependent variable. Then, the anova test 
results have a significance value of less than 0.05 (0.00 <0.05), so it can be said that there is a significant 
difference for each variable. Thus, based on the results of hypothesis testing using the paired t-test and 
anova test that have been carried out, the results show that there is a significant difference in the results of 
critical thinking skills of students taught using the problem-based learning model assisted by quizizz with 
students taught using the conventional model. So, it can be concluded that H0 is rejected and H1 is accepted, 
that is, there is an effect of applying the Problem-based learning (PBL) model assisted by quizizz on the 
critical thinking skills of students in class IV elementary schools in Dewi Sartika Gugus Pati Regency. 

 
Discussion 

Based on the analysis that has been done, it is known that there is a significant difference in critical 
thinking skills between students who learn through the problem-based learning model assisted by quizizz 
than students who learn through conventional learning models. This is due to several factors, namely as 
follows. First, the problem-based learning model assisted by quizizz can improve critical thinking skills in 
students. Learning mathematics related to fraction material that focuses on contextual problems will 
improve students' critical thinking skills in the process of making decisions from discussions related to 
solutions to solve problems. Giving evaluation questions by involving the use of quizizz media with paper 
mode features can also stimulate and improve students' thinking skills (Sitorus & Santoso, 2022; 
Wahyuillahi et al., 2021). Penggunaan teknologi seperti quizizz paper mode yang memiliki fitur-fitur 
interaktif memungkinka The use of technology such as quizizz paper mode which has interactive features 
allows students to be actively involved in learning (Pavita & Nirmala, 2021; Yulianto et al., 2020). These 
interactive features such as engaging questions, instant responses, and interactive answer selection, so that 
learners can be directly involved in the learning process (Yulistiarawati et al., 2021; Zuhriyah & Pratolo, 
2020). In this way, learners can achieve better performance through fun, real-world activities and optimize 
their potential. 

Second, the problem-based learning model assisted by quizizz can facilitate students in learning. 
The use of problem-based learning models makes it easy for students to stimulate material in everyday life. 
This model features real problems that occur in everyday life that are integrated into the learning syntax 
(Mertasari & Ganing, 2021; Rahmat et al., 2020).The problem-based learning process can improve students' 
critical thinking skills because the presentation of problems is contextual so that student learning activities 
can be more meaningful (Yuni & Haninda Bharata, 2020; Yunita et al., 2020). Quizizz-based learning media 
used in the evaluation process of students is also able to improve critical thinking skills, because students 
are stimulated to answer questions spontaneously and can see evaluation results directly so as to further 
increase the spirit of competition in answering questions. Providing problems in a real context as the first 
step of the learning process will have an influence on improving learning outcomes for the better 
(Yulistiarawati et al., 2021; Zuhriyah & Pratolo, 2020). Learning that focuses on contextual problems like 
this will improve students' critical thinking skills (Mustofa & Hidayah, 2020; Pramitha & Wahjudi, 2020; 
Tamam & Subrata, 2022). With this learning process, each learner will exchange opinions and thoughts so 
that it will be easier to understand the material. Thus, learning objectives can be achieved properly, and will 
improve students' critical thinking skills. 

Third, the problem-based learning model assisted by quizizz can increase student learning 
motivation. During the learning process using the problem-based learning model , each student who is 
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divided into several groups will gradually try to solve the problem (Mertasari & Ganing, 2021; Nisaa & 
Heynoek, 2021). This is because each syntax in the problem-based learning model is interconnected and 
stimulates each student to discuss together to solve the given problem. The activity causes mutual exchange 
of ideas and with the facilitator by the teacher, each learner will better understand the material being taugh. 
Student activities in the Problem-based learning model can motivate students because they are trained to 
think critically, analyze, and improve higher-order thinking skills. The learning process with the PBL model 
begins with a problem raised by students or teachers (Pramana et al., 2020; Rahmawati et al., 2020). The 
teacher introduces the problem situation then guides to investigate the problem presented. Furthermore, 
learners actively think to solve problems. Learners also work with their groups to solve the problems 
presented. Furthermore, the learning stage ends with the presentation and analysis of the results of 
students' work. Thus learners learn to solve problems in a systematic and planned manner (Yuni & Haninda 
Bharata, 2020; Yunita et al., 2020). 

Previous research findings also reveal that through the Problem-based learning model, students not 
only listen, but actively think, communicate, search and process data, and conclude problem solving so that 
it can improve student learning outcomes (Desyawati et al., 2021; Ramli et al., 2021). Other research also 
explains that the main purpose of the Problem-based learning model is not the delivery of a large amount of 
knowledge to students, but rather the development of thinking skills and problem solving skills and 
developing students' ability to build their own knowledge (Davidsen et al., 2019; Primadewi & Agustika, 
2022). In addition, the use of quizizz media can increase student learning motivation (Setiyani et al., 2020; 
Ully & Dewi, 2022). By integrating math problems in this problem-based learning model, it will stimulate 
students to be more active and discuss together in solving the problems given. The use of quizizz media 
features paper mode can also improve learning outcomes from the student learning evaluation process that 
has been integrated into the critical thinking ability grid. The learning evaluation process with the help of 
quizizz can speed up the teacher in providing remedial, because every question that has been answered by 
students will be recorded by the system in the form of right and wrong and automatically calculate the final 
score. The paper mode feature will increase student interaction and engagement in the learning process. 
This makes the enthusiasm of students increase because they feel competitive with other friends and want 
to get the highest score. The implication of this research is that the application of problem-based learning 
models along with quizizz media can help and facilitate students in learning so that it can improve critical 
thinking skills in students. The problem-based learning model assisted by quizizz media features paper mode 
effectively used to improve students' critical thinking skills. 

 

4. CONCLUSION 

The results of data analysis show that there is a significant difference in the results of critical 
thinking skills of students taught using the problem-based learning model assisted by quizizz with students 
taught using conventional models. The results of the analysis revealed that there was an effect of applying 
the Problem-based learning (PBL) model assisted by quizizz on students critical thinking skills. It is 
concluded that the Problem-based learning (PBL) model assisted by quizizz can improve the critical thinking 
skills of students in class IV elementary schools in Dewi Sartika Gugus Pati Regency. 
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