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Abstrak

Penelitian ini bertujuan untuk menganalisis perbedaan dan pengaruh Penelitian ini bertujuan
untuk mengetahui perbedaan dan pengaruh penerapan model pembelajaran Problem Based
Learning (PBL), Project Based Learning (PjBL), dan pembelajaran konvensional terhadap
kemampuan berpikir kritis dan kemampuan kolaborasi siswa kelas XII SMAN 1 Seluma.
Penelitian ini menggunakan pendekatan kuantitatif dengan metode eksperimen semu (quasi
experiment) dan desain posttest-only control group design. Sampel penelitian terdiri atas tiga
kelas, yaitu kelas PBL, kelas PjBL, dan kelas pembelajaran konvensional. Instrumen penelitian
berupa tes kemampuan berpikir kritis dan angket kemampuan kolaborasi. Analisis data
dilakukan menggunakan uji One Way ANOVA dan dilanjutkan dengan uji Least Significant
Difference (LSD) pada taraf signifikansi 0,05. Hasil uji One Way ANOVA menunjukkan bahwa
terdapat pengaruh yang signifikan model pembelajaran terhadap kemampuan berpikir kritis
siswa dengan nilai F = 54,204 dan Sig. = 0,000, serta terhadap kemampuan kolaborasi siswa
dengan nilai F = 129,753 dan Sig. = 0,000. Hasil uji lanjut LSD menunjukkan bahwa terdapat
perbedaan yang signifikan antara kelas PBL dan PjBL, PBL dan pembelajaran konvensional,
serta PJBL dan pembelajaran konvensional baik pada kemampuan berpikir kritis maupun
kemampuan kolaborasi. Model Project Based Learning (PjBL) menunjukkan nilai rata-rata
tertinggi dan memberikan pengaruh paling besar terhadap peningkatan kemampuan berpikir
kritis dan kolaborasi siswa. Berdasarkan hasil penelitian tersebut, dapat disimpulkan bahwa
model Project Based Learning (PjBL) merupakan model pembelajaran yang paling efektif
dalam meningkatkan kemampuan berpikir kritis dan kemampuan kolaborasi siswa kelas Xl
SMAN 1 Seluma

Kata kunci: Problem Based Learning, Project Based Learning, kemampuan berpikir Kritis,
kemampuan kolaborasi.

Abstract
This study aims to analyze the differences and effects of the implementation of Problem-Based
Learning (PBL), Project-Based Learning (PjBL), and conventional learning models on the
critical thinking and collaboration skills of grade XII students at SMAN 1 Seluma. This study
used a quantitative approach with a quasi-experimental method and a posttest-only control
group design. The study sample consisted of three classes: the PBL class, the PjBL class, and
the conventional learning class. The research instruments were a critical thinking ability test
and a collaboration ability questionnaire. Data analysis was performed using a One-Way
ANOVA test followed by a Least Significant Difference (LSD) test at a significance level of
0.05. The results of the One-Way ANOVA test showed a significant effect of the learning model
on students' critical thinking skills (F = 54.204 and Sig. = 0.000), and on students' collaboration
skills (F = 129.753 and Sig. = 0.000). Further LSD test results showed significant differences
between the PBL and PjBL classes, PBL and conventional learning, and PjBL and conventional
learning in both critical thinking and collaboration skills. The Project-Based Learning (PjBL)
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model demonstrated the highest average score and had the greatest impact on improving
students’ critical thinking and collaboration skills. Based on these results, it can be concluded
that the Project-Based Learning (PjBL) model is the most effective learning model in improving
critical thinking and collaboration skills in grade XII students at SMAN 1 Seluma.

Keywords: Problem-Based Learning, Project-Based Learning, critical thinking skills,

collaboration skills.

Introduction

21st century education requires students to
have high-level thinking skills known as the four
main competencies or 4Cs, namely critical
thinking,  creativity,  collaboration, and
communication, which are the foundation of
learning in the global and digital era. These four
competencies are interrelated and play an
important role in shaping the profile of graduates
who are adaptive to technological developments,
social changes, and the challenges of modern
century life. In this context, education is no
longer oriented to the mastery of knowledge
alone, but to the development of the capacity to
think and act reflexively and collaboratively
Among these four competencies, the ability to
think critically and collaboratively occupies a
very essential position because it is a prerequisite
for the birth of creativity and meaningful
communication. In the face of rapid social change
and advances in digital technology, students are
required not only to be able to understand
information, but also to analyze, evaluate, and
collaborate effectively in solving problems in real
life. Critical thinking skills allow students to
analyze, evaluate, and make rational decisions in
the face of the complexity of social problems
Meanwhile, collaborative skills serve as a means
of social learning that encourages teamwork,
empathy, and collective responsibility skills in
diverse learning environments (Abidin &
Sulaiman, 2024) (Li, 2023) (Thornhill-Miller

et al., 2023).  (Praetorius & Charalambous,
2023) (Ruiz-Rojas etal, 2024). (Han&
Ellis, 2021).

Various studies confirm that critical
thinking skills play an important role in shaping
reflective and socially responsible individuals. At
the same time, collaboration skills are a key
competency in preparing students to face the
world of work and community life that demands
teamwork across backgrounds These two
abilities strengthen each other and are indicators
of students' readiness to face future challenges. In
the context of Sociology learning, critical
thinking and collaboration skills have very high
relevance because these subjects are oriented

towards understanding social phenomena and the
dynamics of people's lives. Sociology learning
not only emphasizes mastery of concepts, but
also demands social sensitivity and the ability to
analyze social realities in depth. Therefore, the
Sociology learning process ideally encourages
students' active involvement through discussion,
reflection, and group work (Editor, 2024)
(Willison, 2020).  (Allen, 2022) (Rasyid &
Khoirunnisa, 2021) (Khakim etal., 2022)
(Syllable) etal., 2022).

The implementation of the Independent
Curriculum normatively places the dimensions of
Critical Reasoning and Mutual Cooperation as
the main part of the Pancasila Student Profile
These two dimensions should be integrated in all
subjects, including  Sociology, through
participatory and contextual learning strategies.
However, the integration of values and
competencies still faces various challenges in
classroom learning practices The ideals of
developing  critical thinking  skills and
collaboration as required in the curriculum have
not been fully implemented optimally at the
educational unit level Various studies show that
learning in secondary schools is still dominated
by conventional teacher-centered approaches.
This condition causes high-level thinking skills
and student cooperation to not develop
systematically (Ministry of Education and
Culture, 2021) (Belawati, 2024) (Asmara &
Septiana, 2023). (Komariah) etal., 2023).
(Yusnaldi etal., 2023) (Dekrista, 2024)

This gap is also seen in the practice of
Sociology learning at SMAN 1 Seluma. Based on
initial observations and reflections carried out by
researchers as educators, the learning process at
SMAN 1 Seluma still tends to use lecture
methods and individual assignments. This
learning pattern limits the space for students'
active participation in social discussion and
problem-solving. As a result, students are more
often in the role of receivers of information than
active and reflective learning subjects This
condition shows that there is a gap between the
demands of the curriculum that emphasizes the
development of critical thinking and
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collaboration with the reality of learning in the
classroom If this situation continues, then the
goal of learning Sociology as a vehicle for the
formation of social awareness and students'
analytical abilities is difficult to achieve
optimally. Therefore, Pedagogical innovations
are needed that are able to bridge the gap between

educational policies and learning practices
(Sidig etal, 2021) (Hamidah etal,
2020). (Hardani MSi et al., 2020).
(Ristiadi, 2021). (Ahyar etal.,, 2021).

The Problem Based Learning (PBL) and
Project Based Learning (PjBL) models are seen
as potential learning approaches to develop
students' critical thinking and collaboration skills
Both models are rooted in constructivist theories
that emphasize learning through real experience
and social interaction Through PBL and PjBL,
students are encouraged to analyze contextual
problems and work together to formulate
meaningful solutions In Sociology learning, the
application of PBL and PjBL becomes relevant
because the learning material is directly related to
social realities that are close to students' lives.
Problem- and project-based learning allows
students to relate sociological concepts to the
social phenomena they encounter on a daily
basis. In addition, the use of digital technology in
PBL and PjBL opens up a wider space for
collaboration and reflection  (Akcay & Benek,

2024). (Zhang & Ma, 2023). (Del Valle &
Guhao Jr., 2024).  (The Prophet Muhammad
(peace etal., 2024) (Golden,2025).

Based on this explanation, it can be
concluded that there is a gap between the ideal
conditions of Sociology learning and the reality
of learning practices at SMAN 1 Seluma. This
gap is the basis for the need for researchers to
conduct empirical research on the effectiveness
of the application of PBL and PjBL in improving
students' critical thinking and collaboration
skills. This research is expected to provide
theoretical contributions as well as practical
recommendations for teachers in designing
Sociology learning that is relevant to the
demands of 21st century education.

Method
Types of Research
This study uses a quantitative approach with a

quasi-experimental design in the form of a
pretest-posttest control group design. This
design was chosen because the research subjects
came from classes that had been formed (intact
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classes) without full randomization, so that the
natural conditions of learning were maintained.
The study aims to compare the influence of the
Problem Based Learning (PBL) and Project
Based Learning (PjBL) models on students'
critical thinking and collaboration skills. Place
and Time The research was carried out at SMAN
1 Seluma, Seluma Regency, Bengkulu Province,
in January-February 2026.

Population and Sample
The research population is all grade XII students

for the 2025/2026 school year as many as 268

students. The sample totaled 86 students who

were selected through the purposive random

sampling technique, namely classes XII F (29

students), X1l G (29 students), and XII H (28

students). The determination of the experimental

and control classes was done randomly.

Data Collection

Data is collected through:

1. A pretest—posttest test to measure critical
thinking skills.

2. Observations to assess collaboration ability
using a scale of 1-4.

3. Documentation in the form of teaching tools
and student project products.

Research Variables

Independent variables: PBL (X1) and PjBL (Xz)

models. Bound variables: critical thinking ability

(Y1) and collaboration ability (Y2).

Data Analysis
The data were analyzed using descriptive

statistics and a one-way ANOVA test after
meeting the prerequisites for normality and
homogeneity. If there is a significant difference,
a further test (post hoc) is carried out.

Procedure
The stages of research include the preparation of

learning instruments and tools, the
implementation of pretests, the provision of
treatment according to the model, posttest, data
processing, statistical analysis, as well as drawing
conclusions and reporting research results.

Discussion
A. Description of Research Results
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1 Description of Critical Thinking Ability

Data

Table 4.1 Statistical Description of PreTest

and Post-Test Critical Thinking Ability

Descriptions

Std.
StatisticError
Pretest of Red 54.32 1.456
Conventional 95% Lower51.33
Critical Confidence Bound
Thinking Skills  Interval for Upper57.31
Mean Bound
5% Trimmed Red 54.25
Median 53.50
Variance 59.337
Std. Deviation 7.703
Minimum 42
Maximum 68
Range 26
Interquartile Range 13
Skewness .189 441
Kurtosis -1.053 .858
Posttest of Red 64.68 1.107
Conventional  95% Confidence Lower62.41
Critical Interval for Mean Bound
Thinking Skills Upper 66.95
Bound
5% Trimmed Red 64.66
Median 64.50
Variance 34.300
Std. Deviation 5.857
Minimum 55
Maximum 75
Range 20
Interquartile Range 10
Skewness .022 441
Kurtosis -1.002 .858
PBL Critical Red 55.96 1.475
Thinking Ability 95% Confidence Lower52.94
Pretest Interval for Mean Bound
Upper 58.99
Bound
5% Trimmed Red 55.92
Median 55.50
Variance 60.925
Std. Deviation 7.805
Minimum 43
Maximum 70
Range 27
Interquartile Range 14
Skewness .096 441
Kurtosis -1.085 .858
PBL Critical Red 74.93 1.275
Thinking Ability 95% Confidence Lower72.31
Posttest Interval for Mean Bound
Upper 77.55
Bound
5% Trimmed Red 74.94
Median 74.50
Variance 45.550
Std. Deviation 6.749
Minimum 63
Maximum 87
Range 24
Interquartile Range 12
Skewness -.022 441
Kurtosis -.983 .858
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PjBL Critical  Red 55.93 1.487
Thinking Ability 95% Confidence Lower52.88
Pretest Interval for Mean Bound
Upper 58.98
Bound
5% Trimmed Red 55.92
Median 55.50
Variance 61.921
Std. Deviation 7.869
Minimum 42
Maximum 70
Range 28
Interquartile Range 14
Skewness .064 441
Kurtosis -1.038 .858
Posttest of PjBL Red 83.29 1.349
Critical 95% Confidence Lower80.52
Thinking Ability Interval for Mean Bound
Upper 86.05
Bound
5% Trimmed Red 83.36
Median 83.00
Variance 50.952
Std. Deviation 7.138
Minimum 70
Maximum 95
Range 25
Interquartile Range 13
Skewness -.075 441
Kurtosis -1.042 .858

Based on the results of descriptive statistical
analysis in Table 4.1, the critical thinking skills
of students in the three learning groups showed
an improvement after being given learning
treatment. In the conventional class, the average
pre-test score is 54.32 with a standard deviation
of 7.703, a minimum score of 42, and a maximum
of 68. After learning, the average post-test
increased to 64.68 with a standard deviation of
5.857, a minimum score of 55, and a maximum
of 75. The decrease in standard deviation in the
post-test shows that students' abilities become
more homogeneous after the learning process
takes place. In the Problem Based Learning
(PBL) class, the average pre-test score was 55.96
with a standard deviation of 7.805, a minimum
score of 43, and a maximum of 70. After the
application of the PBL model, the average post-
test score increased to 74.93 with a standard
deviation of 6.749, a minimum score of 63, and a
maximum of 87. A considerable average increase
shows that there is a development of students'
critical thinking skills that are more optimal than
conventional classes.

Meanwhile, in the Project Based Learning
(PjBL) class, the average pre-test was 55.93 with
a standard deviation of 7.869, a minimum score
of 42, and a maximum of 70. After project-based
learning was implemented, the average post-test
increased significantly to 83.29 with a standard
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deviation of 7.138, a minimum score of 70, and a
maximum of 95. These results show that the PjBL
model has the highest impact on improving
critical thinking skills among the three groups.
Overall, descriptive data showed that all groups
experienced an increase in critical thinking skills,
with consecutive increases from the highest to the
lowest, namely PjBL, PBL, and conventional
learning. In addition, the decrease in standard
deviation in post-test results indicates that
students' abilities become more even after
learning treatment is given.

2. Analysis Prerequisites Test

a. Data Normality Test

Table 4. 2 Normality Test of Critical Thinking
Ability Pretest Tests of Normality

Kolmogor

ov-

Smirnova Shapiro-Wilk

Stati Si

stic df g. Statistic df Sig.
Pretest Ability .083 28 .200.962 28 .397
Conventional Critical Thinking i
Pretest Ability .087 28 .200 .967 28 497
PBL Critical Thinking i
Pretest Ability .084 28 .200.972 28 .625

Critical Thinking PjBL
This is a lower bound of the true significance.

a. Lilliefors Significance Correction

The data normality test is carried
out to find out whether the data on critical
thinking ability at the pre-test stage is distributed
normally or not. The normality test in this study
used the Kolmogorov-Smirnov and Shapiro-Wilk
tests with the help of the SPSS program. The
criterion for decision-making is that if the
significance value (Sig.) > 0.05, the data is
declared to be normally distributed. Based on
Table 4.2, the results of the normality test show
that the significance value of the Kolmogorov-
Smirnov test in the conventional class is 0.200,
the PBL class is 0.200, and the PjBL class is
0.200, all of which are greater than 0.05. The
same results were also shown by the Shapiro-
Wilk test, where the significance value of the
conventional class was 0.397, the PBL class was
0.497, and the PjBL class was 0.625. Because the
total significance values in the two tests were
greater than the significance level of 0.05, it can
be concluded that the pre-test data on critical
thinking ability in the three groups was normally
distributed.
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Table 4. 3 Normality Test of Critical
Thinking Ability Posttest

Tests of Normality
Kolmogorov-
Smirnova

Statistic df Sig. Statistic df

Shapiro-Wilk

Posttest of Conventional .091 28 .200" .967 28 513
Critical Thinking Skills

PBL Critical Thinking Ability
Posttest

.068 28 200" 973 28

Posttest of PjBL Critical Thinking  .091 28 .200" .968 28

Ability

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Based on Table 4.3, the data normality test
of critical thinking ability post-test was carried
out using the Kolmogorov-Smirnov and Shapiro-
Wilk tests with a significance level of 0.05. The
data is declared to be normally distributed if the
significance value (Sig.) is greater than 0.05. The
results of the Kolmogorov—-Smirnov test showed
that the significance value in the conventional
class was 0.200, the PBL class was 0.200, and the
PjBL class was 0.200, all of which were greater
than 0.05. Furthermore, the results of the
Shapiro-Wilk test showed the significance value
of the conventional class of 0.513, the PBL class
0f 0.668, and the PjBL class of 0.524. All of these
significance values are also greater than 0.05.
Thus, it can be concluded that the post-test data
on critical thinking ability in the three learning
groups is normally distributed.
b. Variance Homogeneity Test

Table 4.4 Homogeneity Test of Critical
Thinking Ability Pretest
Test of Homogeneity of Variance

Living
Statistic dfl df2 Sig.
Pretest of Critical Based on Mean .029 2 83 971
Thinking Skills  Based on Median 028 2 83 972
Based on Median and with .028 2 82984 .972
adjusted df
Based on trimmed mean .029 2 83 971

The variance homogeneity test was carried
out to find out whether the variance of critical
thinking ability data in the three research groups
had similarities (homogeneous) or not. The test
was carried out using the Levene's Test with a
significance level of 0.05. The data is declared
homogeneous if the significance value (Sig.) >
0.05. Based on Table 4.4, the results of the
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variance homogeneity test before the critical
thinking ability test showed a significance value
of 0.971 based on the mean, 0.972 based on the
median, 0.972 on the median with adjusted df,
and 0.971 based on the trimmed mean. All of
these significance values are greater than 0.05.
Thus, it can be concluded that the variance of the
pre-test data on critical thinking ability in
conventional classes, PBL, and PjBL is
homogeneous. These results show that the initial
ability of students in all three groups has a
relatively similar level of diversity, thus meeting
one of the requirements for using parame
statistical analysis
Table 4. 5 Homogeneity Test of Critical
Thinking Ability Posttest
Test of Homogeneity of Variance
Is_gtlir;%ic dfl df2 Sig.
Posttest of  Based on Mean 768 2 83 467

Critical Based on Median .733 2 83 483
Thinking  Based on Median .733 2 80.972 .484
Ability and with adjusted df

Based on trimmed .775 2 83 464
mean

Based on Table 4.5, the homogeneity test
of data variance after the critical thinking ability
test was carried out using the Levene's Test with
a significance level of 0.05. The data is declared
homogeneous if the significance value (Sig.) is
greater than 0.05. The results of the homogeneity
test showed that the significance value was 0.467
based on the mean, 0.483 based on the median,
0.484 on the median with adjusted df, and 0.464
based on the trimmed mean. All of these
significance values are greater than 0.05. Thus, it
can be concluded that the variance of post-test
data on critical thinking ability in conventional
classes, PBL, and PjBL is homogeneous.

2. Research Hypothesis Testing
1. Differences in Critical Thinking Skills of
PBL and PjBL Learning Models
Table 4.6 Leas Significant Difference (LSD)
Test for PBL and PjBL Classes
Multiple Comparisons
Dependent Variable: Posttest of Critical
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*. The mean difference is significant at the 0.05
level.

The Least Significant Difference (LSD)
test is carried out to determine the difference in
students' critical thinking skills between learning
groups based on the results of the post-test after
significant differences in the previous test were
obtained. This test aims to identify group pairs
that have significant differences in the mean.
Based on Table 4.6, the LSD test results show
that there is a significant difference between the
PBL class and the PjBL class in the students'
critical thinking ability. The mean difference
between PBL and PjBL classes was -7.975 with
a significance value of 0.000 (p < 0.05). This
score shows that the average critical thinking
ability of students in the PjBL class is
significantly higher than that of the PBL class. In
addition, PBL classes are also significantly
different from conventional classes with an
average difference of 10.379 and a significance
value of 0.000, which shows that the PBL model
is more effective than conventional learning.
Meanwhile, the PjBL class has an average
difference of 18.355 compared to the
conventional class with a significance value of
0.000, which indicates that the PjBL model
provides the highest increase in critical thinking
skills. The 95% Confidence Interval range across
the entire comparison did not go past zero, thus
reinforcing that the differences between groups
were statistically significant. Thus, it can be
concluded that there is a difference in students'
critical thinking skills between the PBL and PjBL
learning models, where the Project Based
Learning (PjBL) model shows superior results
compared to Problem Based Learning (PBL) and
conventional learning.

1. Differences in Critical Thinking Skills of
PBL and Conventional Learning Model
Table 4.7 Leas Significant Difference (LSD)
Test for PBL and Conventional Classes
Multiple Comparisons

Thinking Ability Dependent Variable: Posttest of Critical Thinking Ability

LSD LSD
95% Mean 95% Confidence Interval
" Difference Std. Lower
Red IC;(t)QI\I/(;fnce (1) Class (J) Class (1-J) Error  Sig. Bound Upper Bound
Difference Std Lower Upper Conventional PBL -10,379" 1.754 .000 -13.87 -6.89
' . PjBL -18,355" 1.769 .000 -21.87 -14.84
(1) Class ()Class (1)) _ [Error Sig. Bound Bound  5am Conventional 10379° 1,754 .0006.89 13.87
PBL C_onventlonal 10,379* 1.754 .0006.89 13.87 PiBL 7975 1769 .000-11.49 -4.46
Pl Ol T dhlas A4 *. The mean difference is significant at the 0.05 level.

PBL 7.975 1.769 .0004.46  11.49
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The Least Significant Difference (LSD)
test was conducted to determine the difference in
students' critical thinking skills between classes
using the Problem Based Learning (PBL) model
and classes with conventional learning based on
post-test results. Based on Table 4.7, the LSD test
results show that there is a significant difference
between the PBL class and the conventional
class. The mean difference between PBL and
conventional classes was 10.379 with a
significance value of 0.000 (p < 0.05). These
results show that the average critical thinking
ability of students who learn using the PBL
model is significantly higher than that of students
who learn with conventional learning. In
addition, the 95% confidence interval was in the
range of 6.89 to 13.87 and did not cross the zero
mark, so the difference between the two groups
could be statistically significant. These findings
indicate that the application of the PBL model has
a positive influence on improving students'
critical thinking skills compared to conventional
learning approaches. Thus, it can be concluded
that there is a significant difference in critical
thinking skills between students who are taught
using the Problem Based Learning (PBL) model
and students who are taught using conventional
learning, where the PBL model has been shown
to be more effective in improving students'
critical thinking skills.

2. Differences in Critical Thinking Skills of
PjBL and Conventional Learning Models
Table 4.8 Leas Significant Difference (LSD)
Test for PjBL and Conventional Classes
Multiple Comparisons
Dependent Variable: Posttest of Critical
Thinking Ability
LSD
95%
Confidenc
e Interval
Low Upp
Mean Std. er er
Differe Err SigBou Bou
() Class (J) Class nce (I-))or . nd nd

ConventioPBL - 1.75.00 - -6.89
nal 10,379"4 0 1338
7
PjBL - 1.76.00- -
18,355"9 0 218 148
7 4
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PjBL Conventio18.355" 1.76.00 14.8 21.8

nal 9 0 4 7
PBL 7.975" 1.76.004.46 11.4
9 0 9

*. The mean difference is significant at the 0.05
level.

The Least Significant Difference (LSD)
test was conducted to determine the difference in
students' critical thinking skills between classes
using the Project Based Learning (PjBL) model
and classes with conventional learning based on
post-test results. Based on Table 4.8, the LSD test
results show that there is a significant difference
between the PjBL class and the conventional
class. The mean difference between the PjBL and
conventional classes was 18.355 with a
significance value of 0.000 (p < 0.05). These
results show that the average critical thinking
ability of students who participate in learning
with the PjBL model is significantly higher than
that of students who learn using conventional
learning. The 95% Confidence Interval range is
in the interval of 14.84 to 21.87 and does not go
past zero, so the difference between the two
groups can be statistically significant. This shows
that the application of the PjBL model has a very
strong influence on improving students' critical
thinking skills. Thus, it can be concluded that
there is a significant difference in critical
thinking skills between project-based learning
and conventional learning, where the Project
Based Learning (PjBL) model has been proven to
be more effective in improving students' critical
thinking skills.

4. The Influence of PBL, PjBL, and
Conventional Learning Models on Critical
Thinking Skills

Table 4.9

One Way ANOVA Test Critical Thinking
Ability Pretest

ANOVA

Sum of Mean

Squares df SquareF  Sig.

Pretest of Between47.778 2 23.889.383.683

Critical Groups
Thinking Within 5173.4438362.331
Skills  Groups

Total 5221.22185

The One Way ANOVA test on pre-test
data was carried out to find out whether there
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were differences in students' initial critical
thinking skills in PBL, PjBL, and conventional
classes before being given learning treatment.
This test aims to ensure that all three groups have
equal initial capabilities. Based on Table 4.9, the
results of the ANOVA test showed an F value of
0.383 with a significance value (Sig.) of 0.683.
Because the significance value was greater than
0.05 (0.683 > 0.05), there was no significant
difference in students' critical thinking skills at
the pre-test stage between the three learning
groups. These results show that the initial critical
thinking ability of students in PBL, PjBL, and
conventional classes is in relatively the same or
equivalent condition before treatment is given.
Thus, the differences in results that appear at the
post-test stage can later be interpreted as the
influence of the application of the learning model
used.
Table 4.10
One Way ANOVA Critical Thinking Ability
Test Posttest

ANOVA
Sum of Mean
Squares df SquareF  Sig.

Posttest of Between 4834.973 2 2417.486 54.204.000
Critical ~ Groups
Thinking  Within
Ability  Groups

Total 8536.756 85

3701.783 83 44.600

The One Way ANOVA test on post-test
data was carried out to find out whether there was
a difference in students' critical thinking skills
after the application of PBL, PjBL, and
conventional learning models. Based on Table
4.10, the results of the ANOVA test showed an F
value of 54.204 with a significance value (Sig.)
of 0.000. Because the significance value is less
than 0.05 (0.000 < 0.05), there is a significant
difference in students' critical thinking skills
between classes that use the PBL, PjBL, and
conventional learning models. The Between
Groups score of 4834,973 which is greater than
the variation in groups (Within Groups) shows
that the difference in learning outcomes is more
influenced by the difference in learning treatment
given. This indicates that the learning model has
an influence on improving students' critical
thinking skills. Thus, it can be concluded that the
application of Problem Based Learning (PBL),
Project Based Learning (PjBL), and conventional
learning models has a significantly different
influence on students' critical thinking skills.
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B. Description of Collaboration Capability
Data
Table 4.11 Descriptive Statistics of
Collaboration Ability

Descriptions
Std.
Statistic __Error

Conventional Classroom Red 64.50 .764
Collaboration Capability 95% Confidence Lower62.54
Data Interval for Mean Bound
Upper 66.46
Bound
5% Trimmed Red 64.50
Median 64.50
Variance 3.500
Std. Deviation 1.871
Minimum 62
Maximum 67
Range 5
Interquartile Range 4
Skewness .000 .845
Kurtosis -1.200 1.741
PBL Class Collaboration Red 72.67 .882
Ability Data 95% Confidence Lower70.40
Interval for Mean Bound
Upper 74.93
Bound
5% Trimmed Red 72.63
Median 72.50
Variance 4.667
Std. Deviation 2.160
Minimum 70
Maximum 76
Range 6
Interquartile Range 4
Skewness 463 .845
Kurtosis -.300 1.741
PjBL Class Collaboration Red 83.67 .882
Ability Data 95% Confidence Lower81.40
Interval for Mean Bound
Upper 85.93
Bound
5% Trimmed Red 83.63
Median 83.50
Variance 4.667
Std. Deviation 2.160
Minimum 81
Maximum 87
Range 6
Interquartile Range 4
Skewness .463 .845
Kurtosis -.300 1.741

Based on Table 4.11, descriptive statistics
on students' collaboration skills were reviewed
from three learning groups, namely conventional
classes, Problem Based Learning (PBL) classes,
and Project Based Learning (PjBL) classes. In the
conventional class, the average score of
collaboration ability was 64.50 with a standard
deviation of 1.871, a minimum score of 62, and a
maximum of 67. The relatively small standard
deviation value indicates that the students'
collaboration ability in this class tends to be
homogeneous or does not have too large
differences between students. In the PBL class,
the average score of collaboration ability
increased to 72.67 with a standard deviation of
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2.160, a minimum score of 70, and a maximum
of 76. These results show that problem-based
learning is able to improve students' collaboration
skills compared to conventional learning, with
the rate of data dissemination still relatively
stable.

Meanwhile, in the PjBL class, the average
collaboration ability was obtained of 83.67 with
a standard deviation of 2.160, a minimum score
of 81, and a maximum of 87. The highest average
score in this group indicates that project-based
learning makes the most optimal contribution to
developing students' collaboration skills. Judging
from the skewness value, all groups have values
that are close to zero, so the distribution of data
can be said to be relatively symmetrical. Negative
kurtosis values indicate that the distribution of
data tends to be flat (platykurtic), which indicates
that the distribution of student scores is quite
even. Overall, the results of descriptive statistics
show that there is a difference in the level of
collaboration ability between learning groups,
where the highest collaboration ability is found in
the PjBL class, followed by the PBL class, and
the conventional class
1. Analysis Prerequisites Test
a. Normality Test

Table 4.12 Normality Test of Collaboration
Ability
Tests of Normality

Kolmogorov-

Smirnova Shapiro-Wilk
Statisti
Statisticdf Sig. ¢ df Sig.

6 .2007.982 6 .961

Conventional

Classroom

Collaboration

Capability Data

PBL Class 121
Collaboration Ability

Data

PjBL Class 121
Collaboration Ability

Data

*. This is a lower bound of the true

significance.

a. Lilliefors Significance

Correction The normality test was

carried out to determine whether the data on
collaboration ability in each learning group was
normally distributed as one of the conditions for
using parametric statistical analysis. The
normality test used the Kolmogorov-Smirnov
and Shapiro-Wilk tests with a significance level
of 0.05. The data is declared to be normally

6 .200°.983 6 .964

6 .200°.983 6 .964
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Tests of Homogeneity of Variances
Living
Statisticdf1df2 Sig.
Collaboration Ability Score Based .048 2 15 .953
on
Mean
Based .047 2 15 .954
on
Median
Based .047 2
on
Median
and
with
adjusted
df
Based .048 2 15 953
on
trimmed
mean

distributed if the significance value (Sig.) > 0.05.
Based on the results of the Tests of Normality, the
significance value of the Kolmogorov-Smirnov
test in the conventional class was 0.200, the PBL
class was 0.200, and the PjBL class was 0.200.
All of these values are greater than 0.05. The
results of the Shapiro-Wilk test also showed a
significance value of 0.961 in the conventional
class, 0.964 in the PBL class, and 0.964 in the
PjBL class. The significance value of the three
groups was also greater than 0.05. Thus, it can be
concluded that the data on collaboration ability in
conventional classes, PBL, and PjBL are
distributed normally. Therefore, the data has met
the assumption of normality and can be continued
in the next prerequisite test as well as the next
parametric statistical analysis.
a. Variance Homogeneity Test
Table 4.13 Homogeneity Test of Collaboration
Ability

The variance homogeneity test was
carried out to find out whether the data on
collaboration ability in the three learning groups
had the same variance (homogeneous). The test
was carried out using the Levene's Test with a
significance level of 0.05. The data is declared
homogeneous if the significance value (Sig.) is
greater than 0.05. Based on Table 4.13, the results
of the homogeneity test showed a significance
value of 0.953 based on the mean, 0.954 based on
the median, 0.954 on the median with adjusted df,
and 0.953 based on the trimmed mean. All of
these significance values are greater than 0.05.
Thus, it can be concluded that the variance of
collaboration ability data in conventional, PBL,

14.266 .954
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and PjBL classes is homogeneous. This shows
that the three groups have a relatively similar
level of data diversity, so that the homogeneity
assumption is met and parametric statistical
analysis can be continued at the next stage of
hypothesis testing.
1. Research Hypothesis Testing
Differences in Collaboration Capabilities of
PBL and PjBL Learning Models
Table 4.14 Significant Difference
(LSD) Tests for PBL and PjBL
Classes
Multiple Comparisons
Dependent Variable: Collaboration Ability Score

LSD
95%

Confidence
Mean Interval

) Difference Std. Lower Upper
(1) Class Class (1-J) Error Sig. Bound Bound
PBL Classes Conventional8.167" 1.194.0005.62 10.71

Classroom

PjBL Class -11,000" 1.194.000-13.55 -8.45
PjBL Class Conventional19,167° 1.194.00016.62 21.71

Classroom

PBL Classes 11,000° 1.194.0008.45 13.55
*. The mean difference is significant at the 0.05
level.

The Least Significant Difference (LSD)
test was conducted to determine the difference in
students' collaboration ability between learning
groups based on the results of measuring
collaboration ability scores. This test aims to
identify group pairs that have significant
differences in mean. Based on Table 4.14, the
LSD test results show that there is a significant
difference between the Problem Based Learning
(PBL) class and the Project Based Learning
(PjBL) class. The mean difference between PBL
and PjBL classes was -11,000 with a significance
value of 0.000 (p < 0.05). The negative score
shows that the average student collaboration
ability in the PjBL class is significantly higher
than that of the PBL class.

In addition, PBL classes also have
significant differences from conventional classes
with an average difference of 8.167 and a
significance value of 0.000, which shows that the
PBL model is better than conventional learning
in improving students' collaboration skills.
Meanwhile, the PjBL class showed an average
difference of 19.167 compared to the
conventional class with a significance value of
0.000, indicating that the PjBL model provided
the highest increase in collaboration ability. The
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95% Confidence Interval range in all
comparisons does not go beyond zero, so the
differences between groups can be statistically
significant. Thus, it can be concluded that there is
a difference in students' collaboration skills
between the PBL and PjBL learning models,
where the Project Based Learning (PjBL) model
shows higher effectiveness than Problem Based
Learning (PBL) and conventional learning in
improving students' collaboration skills.
1. Differences in Collaboration Capabilities of
PBL and Conventional Learning Models
Table 4.15 PBL and Conventional Class Leas
Significant Difference (LSD) Test

Multiple Comparisons
Dependent Variable: Collaboration Ability
Score

LSD
95%
Confidence
Mean Interval
Difference Std. Lower Upper
(1) Class (J) Class (1-J) Error Sig. Bound Bound
Conventional PBL Classes -8,167°  1.194.000-10.71 -5.62
Classroom PjBL Class -19,167" 1.194.000-21.71-16.62
PBL Classes Conventional8.167" 1.194.0005.62 10.71

Classroom
PjBL Class -11,000" 1.194.000-13.55 -8.45
*. The mean difference is significant at the 0.05 level.

Based on Table 4.15, the LSD test results
show that there is a significant difference
between the PBL class and the conventional
class. The mean difference value of 8.167 with a
significance value of 0.000 (p < 0.05) shows that
the average collaboration ability of students in
PBL classes is significantly higher than in
conventional classes. The 95% Confidence
Interval range is in the interval of 5.62 to 10.71
and does not go past zero, so the difference
between the two groups can be statistically
significant. These results show that the
application of the PBL model has a positive
influence on improving students' collaboration
skills compared to conventional learning. In
addition, the results of the comparison also
showed that the PBL class still had a lower
average collaboration ability than the PjBL class
with an average difference of -11,000, which
confirms that the PjBL model provides a more
optimal increase in collaboration ability.
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1. The Influence of PBL, PjBL, and students'  critical  thinking  skills
Conventional Learning Models on compared to the PBL model.

Collaboration Ability 2. There is a significant difference in

Table 4.17 ANOVA One Way Test critical thinking skills between students

of Collaboration Capability who are taught with the Problem Based

. - ANOVA Learning (PBL) model and students who
Collaboration Ability Score . . .

Sum of are taught with conventional learning.

Squares _df Mean SquareF Sig. The PBL model has been shown to be

Between Groups 1110.111 2 555.056  129.753.000 froctive in i : tudents'

Within Groups 64.167 154.278 more €trective in-1mproving  students

Total 1174.278 17 critical thinking skills compared to

The One Way ANOVA test was
conducted to find out whether there were
differences in students' collaboration abilities
based on the application of Problem Based
Learning (PBL), Project Based Learning (PjBL),
and conventional learning models. Based on
Table 4.17, the ANOVA test results show an F
value of 129.753 with a significance value (Sig.)
of 0.000. Because the significance value is
smaller than 0.05 (0.000 < 0.05), there is a
significant difference in student collaboration
ability between the three learning models
applied. The Sum of Squares Between Groups
value 0f 1110,111 which is much greater than that
of Within Groups of 64,167 indicates that the
variation in students' collaboration abilities is
more influenced by differences in learning
models than by individual variations in groups.
This indicates that the learning model has a
strong influence on students' collaborative
abilities. Thus, it can be concluded that PBL,
PjBL, and conventional learning models have a
significantly different influence on students'
collaboration skills.

Conclusion
Based on the results of the research and
discussion that has been described in Chapter
1V, it can be concluded that several things are
as follows:

1. There was a significant difference in
critical thinking skills between grade XII
students of SMA Negeri 1 Seluma who
were taught with the Problem Based
Learning (PBL) model and students who
were taught with the Project Based
Learning (PjBL) model. The results of
the study showed that the PjBL model
was more effective in improving

conventional learning.

There is a significant difference in
critical thinking skills between students
who are taught with the Project Based
Learning (PjBL) model and students
who are taught with conventional
learning. The PjBL model has the
greatest influence on improving students'
critical thinking skills.

There are differences in collaboration
skills between students who are taught
with the Problem Based Learning (PBL)
and Project Based Learning (PjBL)
models.  Although  both  models
encourage student cooperation, the PjBL
model shows higher results in
collaboration ability.

There is a difference in collaboration
skills between students who are taught
with the Problem Based Learning (PBL)
model and students who are taught with
conventional learning, where the PBL
model is more effective in improving
students' collaboration skills.

There was a significant difference in
collaboration skills between students
who were taught with the Project Based
Learning (PjBL) model and students
who were taught with conventional
learning. The PjBL model has the most
influence on students' collaboration
skills.

Simultaneously, there is an influence of
the Problem Based Learning (PBL),
Project Based Learning (PjBL), and
conventional learning models on the
critical thinking skills of grade XIlI
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students of SMA Negeri 1 Seluma, with
the PjBL model as the most effective
model.

8. Simultaneously, there is an influence of
the Problem Based Learning (PBL),
Project Based Learning (PjBL), and
conventional learning models on the
collaboration ability of grade XII
students of SMA Negeri 1 Seluma, with
the PjBL model showing the most
optimal results.
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