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ARTICLE INFO ABSTRAK
. . Pembelajaran IPS membosankan dan antusias mahasiswa kurang yang berakibat
ggzﬁl‘z;'szt&r% 2022 pada penurunan kemampuan berpikir kritis pada mahasiswa. Tujuan penelitian ini
Accepted Octobery 14, 2022 yaitu menganalisis penerapan model PBL dan PJBL terhadap kemampuan berpikir
Available online November 25, 2022 kritis dalam blended learning. Penelitian ini merupakan jenis penelitian kuantitatif
dengan metode eksperimen. Desain penelitian yang digunakan adalah Matching
Kata Kunci: Pretest Posttest Control Grub Design. Populasi penelitian ini berjumlah 320 , dan

Problem based learning, Project
Based Learning, Kemampuan
berpikir kritis

sampel adalah 76. Teknik pengambilan sampel menggunakan teknik random
sampling. Metode yang digunakan untuk mengumpulkan data yaitu dengan
observasi dan tes. Instrumen yang digunakan untuk mengumpulkan data yaitu
Keywords: ) ) lembar soal. Teknik analisis data dilakukan dengan uji t-test dan test anova dengan
grObLeLm based lecar_n_mgl’,l?}f_o]]i?t menggunakan aplikasi SPSS 25. Hasil analisis yaitu model problem based learning
Sliislfs earning, tritical Thinking memiliki kenaikan rerata sebelum dan sesudah diberi perlakuan. Penerapan project

based learning memiliki kenaikan rerata sebelum dan sesudah diberi perlakuan.
@ @@ Komparasi antara model problem based learning dan project based learning

terhadap kemampuan berpikir kritis menunjukkan bahwa penggunaan model
problem based learning lebih unggul dibandingkan penggunaan model project

This is an open access article under the CC

BY-SA license. based learning. Kesimpulan penelitian ini adalah kedua model memiliki pengaruh
Copyright © 2022 by Author. Published by terhadap kemampuan berpikir kritis dan penggunaan model problem based
Universitas Pendidikan Ganesha. learning lebih unggul dalam peningkatan kemampuan berpikir kritis dibandingkan

dengan penggunaan model project based learning.

ABSTRACT

IPS learning is boring, and students lack enthusiasm which results in a decrease in students’ critical thinking skills.
This study aims to analyze the application of the PBL and PJBL models to necessary thinking skills in blended learning.
This research is a type of quantitative research with experimental methods. The research design used was the
Matching Pretest Posttest Control Grub Design. The population of this study was 320, and the sample was 76. The
sampling technique used a random sampling technique. The method used to collect data is observation and tests. The
instrument used to collect information is the question sheet. The data analysis technique was carried out using the t-
test and ANOVA test using the SPSS 25 application. The result of the analysis showed that the problem-based learning
model increased the mean before and after treatment. The application of project-based learning has an average rise
before and after being given treatment. Comparing problem-based learning and project-based learning models on
critical thinking skills shows that the use of problem-based learning models is superior to the use of project-based
learning models. This study concludes that both models influence crucial thinking skills and that using problem-based
learning models is superior in increasing necessary thinking skills compared to using project-based learning models.

1. INTRODUCTION

Education, which is planned as an effort to improve human resources, is hampered, especially in
the ability to think critically due to the Covid-19 pandemic crisis(Sani et al., 2020; Seftiani et al., 2021;
Yuliana, 2020). The ability to think critically is one of the skills of students in analysis-based learning. The
transition from a pandemic to a new normal is expected to slowly restore the hampered learning
process(Lim & Richardson, 2021; Selvaraj et al., 2021). The hope is that during the new normal era during
the Covid-19 pandemic, critical thinking skills must still be integrated into learning(Bao, 2020; Dewi &
Fatkhiyani, 2021; Siripongdee et al., 2020). Critical thinking ability is one of the 21st-century competencies
that must be integrated into learning(Firmansyah & Rizal, 2019; Prafitasari et al.,, 2021). The purpose of
integrating critical thinking skills into learning is for students to understand and maximize their learning
activities with 21st-century skills.(Saputra, 2020; Yu & Wan Mohammad, 2019).
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The use of learning models must be the focus of the teacher so that critical thinking skills can be
achieved. The selection of learning methods that are suitable for Social Sciences material is by learning to
analyze and direct involvement(Carroll & Conboy, 2020; Mustikaningrum et al,, 2021). This learning is
divided into two, namely analyzing problems and making projects to stimulate direct involvement.
Learning by applying problem-solving is designed so that blended learning can include processes and
investigations by observing, concluding, concocting hypotheses based on information, predicting, and
communicating(Antika & Nawawi, 2017; Khromchenko & Shutilo, 2021). While learning by using a
learning model by making a project will be more able to construct students’ understanding
independently(Antika & Nawawi, 2017; Azizah et al,, 2018). Problem-based learning or project-based
learning models are more efficient. The efficiency of selecting learning methods is one way to improve
student’s critical thinking skills(Dywan & Airlanda, 2020; Huang et al., 2020).

Efforts to improve critical thinking skills are by using problem-based learning models. Problem-
based learning is a suitable learning model used for analyzing problems critically(Anastasiades, 2012;
Thai et al,, 2017). This is because in social studies learning problem-solving has a significant impact on
honing students’ critical thinking skills(Bervell & Arkorful, 2020; Napsawati, 2020). The use of problem-
based learning methods can be taught explicitly to improve students’ critical thinking skills(Belecina,
2018; Prafitasari et al.,, 2021). This is supported by research conducted by previous studies which stated
that the use of problem-based learning methods can increase student learning activities in the form of
students’ critical thinking skills.(Seftiani et al,, 2021; Setiawan et al., 2020). The results of other studies
show that students’ thinking skills experience an increase when taught using problem-based learning
methods(Munawwarah et al., 2020).

Efforts to improve critical thinking skills can also use the Project-based learning model. The
learning model using project-based learning focuses on analysis by creating a project(Kanca et al., 2020;
Mustikaningrum et al., 2021; Siripongdee et al., 2020). Project-based learning is learning that can hone
students’ critical thinking skills. This is because this model acts as a stimulus to construct students’
understanding of the material being studied(Napsawati, 2020; Rimbarizki & Heryanto Susilo, 2017). As
the results of research conducted by previous studies show that there are significant changes when
students are taught material using the PjBL model characterized by a good category in critical thinking
skills(Pujaningtyas et al,, 2019). Research conducted by other studies shows the results that the PjBL
learning model is more effective in improving students’ critical thinking skills(Dywan & Airlanda, 2020).
Learning by using project-based learning affects the level of student knowledge as evidenced by the
results of other studies showing the results of the experimental class using this method are greater than
the control class so it can be concluded that the use of the project-based learning method has a significant
effect on the knowledge competence of students(Apsari & Wiarta, 2020).

Through the results of observations and interviews with lecturers in Elementary Social Studies
subject matter, the use of the lecture model did not increase student activity. Student activeness
influences critical analysis skills on the stimulus given by the lecturer. This can be seen from the document
search, it can be seen that the learning outcomes of student HOTS questions have not increased. Learning
outcomes in the form of repetition results and assignments given are done soberly without a critical
analysis process. Another result is by interviewing, through the results of interviews with several students
it was found that students often experience loss of concentration when answering the stimulus given so
that the answers and questions are out of sync. The results of observations and interviews conducted in
class show problems related to student interest in paying attention to lecturer explanations. Sometimes
students tend to be silent when appointed to answer the stimulus from the lecturer. Learning that attracts
students’ attention is needed to improve student’s critical thinking skills.

Based on the description of the things behind the ability to think critically, it appears that
interesting learning with the right models and techniques can improve critical thinking skills(Evi &
Indarini, 2021; Hodiyanto, 2017). Based on several previous studies, problem-based learning and project-
based learning models are equally appropriate for increasing critical thinking skills in face-to-face
learning because they were carried out before the pandemic hit(Hari Utomo et al.,, 2018; Seftiani et al,,
2021). However, problem-based learning and project-based learning methods have not been proven to
improve student’s critical thinking skills in blended learning(Diaz, 2020; Thai et al, 2017). So the
researcher is interested in carrying out research that is useful to find out the problem-based learning and
project-based learning models in blended learning to see the effect of the different learning models on
students' thinking skills with several objectives. The aims of this study were (1) to analyze the difference
in significance between critical thinking skills before and after receiving the influence of the problem-
based learning model, (2) to analyze the difference in significance between the ability to think critically
between before and after receiving the influence of the project-based learning model, (3) to analyze the
comparative effect of the use of problem-based learning models and project-based learning models.
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2. METHOD

This research is a type of quantitative research with experimental methods. This method was
chosen because this research is used to find the effect of certain treatments on research subjects under
controlled conditions. The research design used was the Matching Pretest Posttest Control Grub Design,
this was because two classes were selected directly, then they were given a pretest to find out their initial
abilities and given a posttest after treatment, after which it was compared whether there was a difference
between the experimental class and the control class in the pretest and posttest for each class(Sugiyono,
2016). This study uses two learning models, namely the Problem-based learning model and the Project-
based learning model. In each treatment in each method, an investigation will be carried out regarding the
level of critical thinking skills in students. Measurement of critical thinking skills was carried out using a
test before (pretest) being given treatment for both types of learning models and after (posttest) being
given treatment in each research class. The following is a research design chart with the Matching Pretest
Posttest Control Group Design shown in Table 1.

Table 1. Matching Chart Pre-test Post-test Control Grub Design.

Group Pretest Treatment (X) Posttest
Experiment Class Al X1 B1
Control Class A2 X2 B2

This research was conducted at Ahmad Dahlan University which consisted of 320 students who
were divided into 8 classes of elementary school teacher education students in the second semester of the
2021/2022 academic year as the population in this study. The sampling technique in this study was using
a random sampling technique. This was done because of the wide range of samples available and
heterogeneous. In selecting the research sample, the class was selected as it was formed at the outset
without the intervention of the researcher. This is done to prevent the possibility of students who are
research subjects knowing that they are involved in the research so that this research describes the effect
of the treatment given. To determine the control class and experimental class used in research, previously
tested the sample equivalence hypothesis. To find out the equality of the samples in this study, the
researcher observed the students’ activeness in answering logically and in-depth in the learning carried
out by the relevant lecturers at the time the observations were made. The sample was determined into
two classes, namely class G as the experimental class and class H as the control class. With the number of
each being 38 students so the total sample is 76 samples.

The method used to collect data is observation and tests. The instrument used to collect data is
the question sheet. The test technique used in this study aims to measure the level of students' critical
thinking skills after being given treatment using the Problem-based learning model in the experimental
class group and the PjBL learning model in the control class group. Regarding the ability to think critically
about social studies learning materials for students using the Anderson Taxonomy cognition level at C4,
C5, and C6 levels. Questions were made for each question by the researcher by the basic competencies in
each material. The grid in determining questions on testing critical thinking skills in students before being
validated is shown in Table 2.

Table 2. Problem Grid the Ability to Think Critically Before Being Validated by Experts

Cognitive  Question

About Aspect Number
Analyzing problems that arise related to the material presented (Science and ) 1267
Technology, Natural Appearance, Natural Resources) B
Identify problems that will arise related to the material presented (Science and

C4 3,813
Technology, Natural Appearance, Natural Resources)
Assessing the solutions offered by the text on the material being studied cs 45911
(Science and Technology, Natural Appearance, Natural Resources) e
Considering the solutions that will be given to the material being studied Cs5 1012
(Science and Technology, Natural Appearance, Natural Resources) ’
Construct solutions that will be given to the material being studied (Science 6 1415
and Technology, Natural Appearance, Natural Resources) ’
Determine solutions according to the solutions offered in the material studied ) 1617

(Science and Technology, Natural Appearance, Natural Resources)
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About Cognitive  Question

Aspect Number
Formulate solutions to problems resulting from discussions on the material cé 1819 20
studied (Science and Technology, Natural Appearance, Natural Resources) Y
Total 20

Before the grid is used to determine the level of critical thinking skills, validation is carried out.
Content validation was carried out by experts, namely lecturers in the Elementary Social Sciences course.
Expert validation shows results, there are 2 invalid question numbers with measurements of critical
thinking skills for students. Problem Grid The ability to think critically is demonstrated in Table 3.

Table 3. Question Grid the Ability to Think Critically After Being Validated by Experts

Cognitive  Question Valida

About Aspect Number tion
Analyzing problems that arise related to the material presented ca 1267 Valid
(Science and Technology, Natural Appearance, Natural Resources) R

Identify problems that will arise related to the material presented ca 3813 Valid
(Science and Technology, Natural Appearance, Natural Resources) "

Assessing the solutions offered by the text on the material being

studied (Science and Technology, Natural Appearance, Natural C5 4,59,11 Valid
Resources)

Considering the solutions that will be given to the material being

studied (Science and Technology, Natural Appearance, Natural C5 10,12 Valid
Resources)

Construct solutions that will be given to the material being studied c6 14,15 Valid

(Science and Technology, Natural Appearance, Natural Resources)

Determine solutions according to the solutions offered in the
material studied (Science and Technology, Natural Appearance, C4 16,17 Invalid
Natural Resources)

Formulate solutions to problems resulting from discussions on the

material studied (Science and Technology, Natural Appearance, cé 18,19, 20 Valid
Natural Resources)
Total 20 18

The data analysis method was carried out using the t-test and ANOVA test using the SPSS 25
application. The t-test was used to test the hypothesis. The use of T-test is used to compare or differentiate
whether the means of the two groups tested are significantly different or not. The use of T-test uses a
paired sample T-test analysis which is useful for comparing the means of two variables in one group. That
is, the use of paired sample T-test analysis is useful for testing one sample that gets a treatment which will
then compare the mean of the sample between using or not using the treatment. The ANOVA test is a form
of statistical hypothesis testing where researchers can draw conclusions based on inferential statistical
data or groups.

3. RESULT AND DISCUSSION

Result

This research was conducted using a parametric comparison test using dependent comparisons
and independent comparisons between the two models, namely problem-based learning and project-
based learning models. Before deciding to use parametric or non-parametric techniques, a prerequisite
test is carried out, namely by using the normality test and homogeneity test as prerequisite tests in the t-
test. Normality and homogeneity tests were carried out using the SPSS 25 program.

The results of the normality test on the data were divided into two, namely the normality between
the results of the pretest of the two models and the results of the post-test of the two models. In the
Kolmogorov-Smirnov normality test on the pre-test score, it appears that the Asymp. Sig. (2-tailed) of
0.101 is greater than the alpha value of 0.05 so that the data is said to be normal. Furthermore, the
normality test on the posttest score of the normality value of 0.101 is greater than the alpha value of 0.05,

Nunung Lusiana / PBL and PJBL Comparative Study on Critical Thinking Ability in Blended Learning



International Journal of Elementary Education, Vol. 6, No. 4, 2022, pp. 682-690 686

so it can be said that the post-test scores of both models have a normal value. The results of the
homogeneity test were divided into two tests, namely the pretest homogeneity test and the posttest
homogeneity test. In the pretest homogeneity test, it appears in the table of homogeneity of variance that
it has a significance exceeding the value of 0.05 of 0.872. This provides information that the pre-test of
both models has a homogeneous score.

The dependent comparison test was carried out to find out whether the model used had shown
significant results between before and after being given treatment. Comparative tests were carried out in
the experimental class using the problem-based learning model and in the control, class using the project-
based learning model, the average student test results increased. The Paired Samples Test shows Sig. (2-
tailed) of 0.000 is smaller than the alpha value of 0.05. So it can be concluded that the results of the pre-
test and post-test scores have a significant difference. Social studies material learning uses a problem-
based learning model and uses project-based learning as informed in the paired samples table shown in
Table 4.

Table 4.Paired Samples Problem-Based Learning and Project-Based Learning

Model Pretest Postest Ascension Sig. N
Problem-based learning 70.63 83.84 13.21 0.000 38
Project- based learning 70.94 78.89 7.94 0.001 38

Total

The improvements that occurred to both models in Table 4 show that by using problem-based
learning and project-based learning models. Both have a level of influence on scores before and after being
given treatment. However, it turns out that the problem-based learning model has a more significant
influence on students’ critical thinking skills. This is based on the SPSS output on the independent t-test, it
can be seen that the mean posttest critical thinking ability score using the problem-based learning model
is greater than using the project-based learning model.

Simultaneously using the two learning models there is a significant difference in average. But it is
necessary to do an independent test. The independent test is a parametric test used to find out whether
there is a mean difference between the two groups in the experimental class and the control class. The
differences appear in the table below. In Table 5 It appears that the two models in each class have
different means.

Table 5. Independent Samples Test

Independent Samples Test Means N Sig (2-tailed)
Problem-based learning 83.84 38 -
Project-based learning 78.89 38 -
Equal variances assumed 38 0.001
Total 4.95 0.001

Based on Table 5 the sample test shows that the results of the post-test test for both models show
that the use of problem-based learning is proven to be better because it has an average post-test score of
83.84 compared to using the project-based learning model which only has an average score of 78.89
which is less than the average problem-based learning model. This is to the hypothesis that the use of
problem-based learning models is appropriate for students to use in social studies learning material.
Compared to using project-based learning, problem-based learning aims to improve students’ critical
thinking skills in social studies courses based on problem analysis. Even so, the use of project-based
learning models also has a positive influence on students’ critical thinking skills. Students do experience
an increase in scores. However, the increase in score is not as high as using the problem-based learning
model.

Discussion

The learning process in the learning process is carried out in blended learning using both models,
it turns out that in fact, blended learning does not affect the level of thinking skills in students. Because it
turns out that blended learning techniques can be combined with the use of appropriate learning models.
So that using both models, learning is still carried out well. This is because students can still discuss and
conclude the problems given for analysis. Blended learning that is applied to students makes students
more enthusiastic about learning(Bervell & Arkorful, 2020; Siripongdee et al, 2020). Using blended
learning when combined with the right learning model will help students learn optimally. This is because
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by doing problem-based learning, students are given the freedom to analyze a problem to find the right
solution(Murti, 2018; Nurhasanah et al., 2017; Rahmawati, 2013). Finding the right solution will have a
positive impact on students' social life. It can be seen in the picture below, online students are still
following the lesson carefully. Online students also answer every stimulus given by the teacher.

The use of problem-based learning models teaches students to analyze a problem through
discussion(Azizah et al, 2018; Erick, 2017; Wahyu Ariyani & Prasetyo, 2021). In solving problems,
students can use strategies such as understanding a problem, seeing clearly what is required,
understanding how several things can be related, seeing how things can be related, getting solutions to
solving problems, implementing plans and the last is solving problems and discuss what to do(Happy &
Widjajanti, 2016; Simamoraa, 2019). Learning by using the problem-based learning method is one of the
most appropriate methods of learning to see the cognitive level of students(Prafitasari et al, 2021;
Setiawan et al., 2020).

In line with the research that has been done, the success of using the problem-based learning
model can be seen from the results of the study that the average score of students’ critical thinking skills
has increased in score compared to using the project-based learning model. The average increase in the
score of critical thinking skills shows that the use of problem-based learning models is appropriate for use
in Elementary Social Studies courses(Rahayu et al., 2019; Rokhmah Wati et al.,, 2017). Critical thinking
skills have a significant impact when using the right learning model(Saminan et al.,, 2016; Saputra, 2020).
The problem-based learning model can activate prior knowledge. This can have a good impact on
cognitive development in students. The use of problem-based learning models is suitable for problem-
based learning. The problem-based learning process is carried out together with the group to exchange
opinions regarding the solutions offered to be agreed upon by the group.

Based on the results that have been described, the use of problem-based learning models can
improve critical thinking skills by research that has been done previously which states that problem-
based learning is effective on student learning outcomes. This can be seen from the learning outcomes
obtained from students with an increasing average(Siako, 2020). Other research also shows that the class
average results using the problem-based learning model are better than the problem-based learning
model(Sani et al,, 2020). Research related to the accuracy of problem-based learning was also found in
group research using problem-based learning models that have more critical thinking skills(Latifa, 2019).
The use of problem-based learning models has provided evidence that these models can improve
students’ critical thinking skills(Barutchu, 2017; Simanjuntak et al, 2021). Research on the use of
problem-based learning models is widely believed and maintained as a relevant and appropriate
pedagogical approach(Miner-Romanoff et al,, 2019; Savery, 2019). Research related to problem-based
learning explains that students can improve learning through the development and implementation of
instructional design theories and processes. Problem-based learning provides such innovation in
education through problem-based learning from complexity to simplicity. The purpose of problem-based
learning is to develop critical thinking and complex problem solving which can significantly contribute to
future education(Miner-Romanoff et al., 2019; Saleh et al., 2017).

The problem-based learning model provides students with learning abilities, especially by
increasing students’ critical thinking skills. Similar to previous research which stated that problem-based
learning applied to students was able to improve student’s critical thinking skills in management
information systems courses. (Kardoyo et al., 2020). Students are more enthusiastic about attending
lectures because they are faced with real problems and are involved in finding the right solution. This
thinking process trains the ability to think critically in students(Qondias et al., 2022; Yusri, 2018).
Supported by other research that compares the use of combined problem-based learning models and the
use of conventional models has a different impact on the results of critical thinking skills. For accounting
students, it can be seen that the average result is higher using the problem-based learning model
compared to the conventional model(Mardi et al.,, 2021). In line with the results of this study, the results of
increasing the mean in the problem-based learning model are superior to the project-based learning
model.

Research on the model of problem-based learning and project-based learning is done a lot, but a
little even difficult to find research that compares these two learning models. This study has the benefit to
find out what models are suitable for students in social studies courses in Elementary School. The right
Model will affect the resulting impact. This study provides benefits so that teachers can use the learning
model of problem-based learning in social studies learning based on problem analysis. However, on a
certain basis, especially in teaching projects, it is also necessary to use the project-based learning model in
elementary school social studies courses. Although this study has been able to compare the use of both
models, but due to the limitations of researchers, the study was only conducted in the scope of one
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university. It will be maximized if the research is conducted throughout the campus with the Elementary
School Teacher Education Study program

4. CONCLUSION

There is a significant difference in the form of increased scores between before and after using
problem-based learning. Significant differences in the form of increased scores before and after using
project-based learning. Problem-Based Learning models based on Problem-Based Learning based on
score assessment are superior to the use of Problem-Based Learning Models.
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