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INTRODUCTION

Learning is changing one's behaviour to acquire new knowledge, skills,
and abilities. Learning is also the process of doing something through various
experiences, such as seeing, observing, and understanding something. Cadets
must actively learn and practice their thinking abilities through Learning.
Thinking is the process of combining perceptions and elements in the mind, as
well as the activity of mental manipulation caused by external stimulation that
shapes thinking and reasoning. The thinking ability aligns with discourse and
improves educational quality through a learning process that adheres to
Learning objectives or outcome demands. (Anderson, 2020)(Mayer,
2014)(Mayer, 2005)

Since the industry continues to move very quickly, the trend shows that
the industrial revolution has reached a new phase known as the 4.0 era. The
Industrial Revolution was first marked by the mechanisation of manufacturing,
second by the standardisation of qualities that accompany mass production,
and third by the introduction of automation and robots. The skills of the 21st
century have attracted interest in recent years and become one of the most
important skills to use during the learning process. The capacity for original
thought and its application to problem-solving is known as creative thinking.
Fluency, adaptability, and originality are qualities of creative thinking. Cadets
who can think creatively will show great curiosity, actively ask questions, try
things, increase self-confidence, and try to do new experiences. Creative
thinking will make cadets accustomed to critical thinking with their intuition
and imagination, revealing uniquely fresh ideas that can solve problems.
(Sasmoko et al., 2020)(Ana et al., 2020)(Kamble et al., 2018)(Gonzalez-pérez &
Ramirez-montoya, 2022)(Chang et al., 2015)(Lee et al., 2021)(Yang et al., 2016)

The educational model must overcome various problems the cadets face
during the learning process. Problem-based Learning, or PBL, is a style that
focuses on everything cadets do to acquire knowledge. The PBL model is
expected to address real problems if used in the cadet learning process.
Problems can inspire students' creative thinking. In other words, we let them
discover and solve problems and convey ideas in new and appropriate ways.
There are still some obstacles to learning in vocational schools related to
learning limitations, namely the lack of scientific knowledge of cadets in
analytical and inventive thought and abilities. The solution to this problem is
general scientific skills, particularly skills each cadet has and can do to grow
and develop (Savery, 2006)(Mustaffa et al., 2016) the Learning of Physics. (Fidan
& Tuncel, 2019)(Raine & Symons, 2012)(Argaw et al., 2017)

PBL (Problem-Based Learning) has gained popularity in physics lectures.
However, in physics education journals, the use of the PBL model in civil
aviation school schools is still limited. In Indonesia, research articles on PBL in
physics are few, even challenging to find. PBL is regarded as an effective
teaching strategy to help students enhance their critical and creative thinking
abilities and activate student participation in the learning process. With PBL,
Students will perform better when trained to solve problems independently
and collaborate with team members to complete assigned tasks. In aviation,
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solving problems becomes an essential skill that must be possessed. Therefore,
efforts are needed to integrate the PBL model in physics Learning in flight
schools in Indonesia. Increasing PBL research and development in physics will
help teachers and students develop the skills needed in aviation. They can make
a positive contribution to the development of education in Indonesia.

Learning methods have been developed to teach PBL concepts,
particularly in physics subjects, to recognise the potential for problem-based
Learning in which cadets perform a variety of practical exercises while
studying. This study provides an overview of what the PBL method looks like.
Placed and had a part to play in this period of the Fourth Industrial Revolution.
Therefore, it is anticipated that the PBL approach will considerably aid in
developing outstanding human resources capable of critical and creative
thought and problem-solving.

THEORETICAL REVIEW
Problem-Based Learning

Problem-based Learning is a method that begins with formulating a
problem and continues with problem-solving. PBL (problem-based Learning)
enables students to choose and carry out surveys both within and outside of the
classroom as necessary to address issues, starting with meaningful real-life
problems. The PBL aims to acquire concepts and long-term Learning that leads
to behaviour change. (Savery, 2006)(Kirschner et al., 2006)(Aslan, 2021a)

In PBL, students actively participate in the search for solutions to their
problems. Participation and cooperation are based on the improvement of
problem-solving and critical-thinking abilities. The focus is on an unstructured
curriculum based on practical problem-solving and realistic stimulus materials.
In other words, PBL is not a simple educational strategy. It relies on various
educational activities and methods, including learning with problems, research,
projects, and Case-based Education. It is definable as providing a problem-
solving-based environment for learning through specific volunteer team
learning activities. PBL is a convenient way to promote higher cognitive and
academic performance, such as ingenuity and problem-solving capabilities.
(Ioannou et al., 2016)(Sumirattana et al., 2017)(Miterianifa et al., 2019)

In its application, the PBL model has several advantages. Implementing
PBL provides at least three benefits: (1) It aids students in developing their
logical thinking and cognition; (2) it can encourage students to learn
collaboratively; and (3) it can create students to foster practice reasoning skills
based on valid evidence. The benefits of implementing PBL include (1) helping
students to foster leadership skills, teamwork, communication, and problem-
solving; (2) helping students to focus on the information learned; (3) Helping
students to take responsibility in Learning; (4) encouraging students to have a
more profound method of instruction by forcing them to discover and
manipulate different levels of information, and (5) improving students'
learning motivation by focusing on real-life supportive Learning across a
variety of learning media (Abdullah et al., 2019)(Liu & Pasztor, 2022)(Suparji et
al., 2018)(Mulyanto et al., 2018). The definition of learning through problems is
explained by the following research (Fitriani et al., 2020)(Mahmood & Jacobo,
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2019)(Odell et al., 2019)(Caswell, 2019)(Nor Fadzilah Binti Wan Husin et al.,
2016)(Masek & Yamin, 2011)

Critical Thinking

Critical thinking skills are a part of higher-order cognitive abilities that
require students to develop a process of analysing or evaluating the
information on a problem using logical reasoning in making decisions, making
fresh efforts, and providing a new understanding of existing concepts. The
ability to think critically involves analysing or evaluating the information on a
problem by applying logical reasoning before making decisions. As Fisher
stated in 2009, there were six critical thinking indicators: (1) identifying
problems, (2) gathering relevant information, (3) developing several alternative
solutions to problems, (4) drawing conclusions, (5) expressing opinions, and (6)
evaluating arguments. Meanwhile, FRISCO separated the six components of
critical thinking (six) basic elements (Focus, Reason, Inference, Situation,
Clarity, and Overview). The first component concerns comprehending the
topic, key points, problems, and what to ask or say when Learning occurs. The
second element, reason, emphasises the student's ability to provide rational
reasoning before evaluating an argument. The third component is inference,
which highlights the student's ability to evaluate a conclusion. The fourth
element is a situation that emphasises the student's decision-making ability. The
tifth factor is clarity, emphasising students' ability to explain group discussions.
The sixth and final component is an overview that highlights the student's
ability to verify his thinking.(Ennis, 2018)(Chan, 2013)(Lovegreen,
2020)(Haghparast et al., 2014)(Fisher, 2009)

The ability to think critically needs to be fostered, including (1)
introducing students to the search for information independently according to
the needs or demands of the times, (2) providing provisions to students in the
face of a problem, (3) introducing students to how to see a problem from
various points of view; (4) Possessing critical thinking abilities which can
compete and work together to solve challenges. Students' ability to think
critically is seen during discussions and arguments. Based on valid evidence,
the process of disputes and ideas indicates that students have demonstrated
and activated their capacity for critical thought. The criteria for critical thinking
align with the findings of research by (Hursen, 2021)(Thaiposri &
Wannapiroon, 2015)(Ulger, 2018)(Sukartiningsih & Jacky, 2019)(Abrami et al.,
2014)(Prayogi et al., 2018)(Larsson, 2017)

Creative Thinking

Innovative thinking skills result from interaction among students,
teachers, and their environment. Creative thinking is the same as expressing
new ideas and solving unique learning problems. This idea is expressed mainly
in common sense and logical thinking. It does not offend or blame the ideas of
others. The ability to think creatively, according to (Ayyildiz & Yilmaz,
2021)(Yang et al., 2016), is formulated as an ability that reflects the following
aspects: (1) the ability to think fluently, which allows somebody to do many
things, ideas, answers and solutions to problems or questions, (2) the flexibility
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in thought or thinking abilities that allows somebody to create different ideas,
answers or questions, (3) an authentic way of thinking that leads to the fact that
one can generate original ideas and find innovative ways to combine parts that
are commonly used. (4) Mature thinking ability enriches people with broader
thoughts and ideas.(Chiang et al., 2016)(Gu et al., 2019)

One of the most crucial skills for learners is the ability to think creatively,
especially in teaching and learning physics. Using one's capacity for original
thought is necessary for students to understand, master, and solve the issues
they face. Through creativity in physics learning, it is hoped that students will
be brave to solve mathematical problems in their own way. (Miller et al., 2013)

(Pahlevi, 2018), Level 1 is poor creative thinking because it only
expresses students' awareness of the need to complete their tasks. Level 2
indicates a better level of originality from students who must demonstrate how
they observe the implications of their choices, such as the deployment and
processing of signals or networks connected using wired systems. Level 3 is the
next greater level because learners must make strategies and coordinate
between different explanations in their tasks. The student must decide on the
desired level of detail and how to present the sequence of actions or the logical
state of the action system. Concluding the construction process's achievements
and challenges and giving suggestions for improving the planning and
constructing the process, his level does not pay attention to the novelty,
flexibility, and fluency of individual creative thinking products, making it
difficult to identify them in the learning process (Barak & Doppelt, 2000). The
definition of creative thinking is in line with the studies conducted by (Diluzio &
Congdon, 2015)(Wachira & Absaloms, 2017)(Hu et al., 2016)(Syahrin et al.,
2019)(Cristofori et al., 2018)(Rosen et al., 2020)(Gu et al., 2019)(Chen et al., 2019).

Problem Solving

Problem-solving is a way to overcome problems by applying the
knowledge that has already been gained to new and previously unknown
situations. Problem-solving is a process of overcoming difficulties to achieve the
expected objectives. Problem-solving is a learning approach that provides a
problem and then seeks its solution through data searching until the
conclusion. (Tania & Jumadi, 2021)(Singh & Dutt, 2022)(Maskur et al,
2020)(Aslan, 2021b)(Choi et al., 2014)

A problem is a situation in which an individual or group does not have a
straightforward solution to find an answer. Problem-solving is the effort of
individuals or groups to search for answers based on previous insights to meet
the needs of unusual situations. (Lin et al., 2022)

According to (Yayuk & Husamah, 2020), there are Four indicators of
problem-solving skills: (1) Recognising the issue, which includes what is known
and what is requested; (2) Preparing a settlement plan, which can be realised by
writing down what is learned; (3) Making a settlement; (4) Revisiting, which
includes the truth answer and conclude it.

Problem-solving is an approach that exposes a situation faced by
students that requires a solution using different strategies and problem-solving
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steps. Problem-solving activities begin with confrontation and end, particularly
when an answer is obtained, followed by the conditions of a given problem.
The definition of problem-solving is in line with the results of the research.
(Choi et al., 2014)(Sarathy, 2018)(Ahdhianto et al., 2020)(Wiltshire et al.,
2018)(Winkler et al., 2021)(Cahyono et al, 2019)(Araiza-Alba et al,
2021)(Suarsana et al., 2019)

METHODOLOGY

The research design was conducted using a quasi-experimental paradigm.
Sugiyono (2017) asserts, "The quasi-experimental approach has a control group;
therefore, it cannot wholly control outside factors that influence the
experiment's results. This approach was developed to overcome the difficulties
of finding a research control group. In this investigation, two groups are used:
the experimental and control groups. The experiment group had a sort of
treatment, Problem-based Learning. In contrast, the control group did not have
any treatment at all.

Post-tests were administered to both groups to check for any differences
between the experimental and control groups. Suppose the experimental
group's score differs noticeably from the control group's. In that case, the post-
test results will be categorised as successful if the experiment group scores
significantly better than the control group prior to the research. A homogeneity
test was applied to check whether the control class and the experiment were
homogeneous. (Sugiyono, 2017)

The population of this study is the cadets of the Surabaya Aviation
Polytechnic, consisting of 3 study programs and the cadets from the second
semester of the academic year 2021-2022. In this study, the independent
variable was the application of PBL in Learning and control by direct Learning
(DL). The samples in this study were three classes selected using random
sampling: 2 (two) classes from Airport Electrical Engineering (AEE), consisting
of 48 cadets, 24 cadets of Aircraft Engineering (A.E.) and 24 cadets of Airport
Civil Engineering (ACE). Through the sample selection technique, there are two
experimental and one control class. The total of all four classes was 144 cadets.

The research data were collected through questionnaires on the cadets'
critical thinking, creative thinking, problem-solving skills, student responses,
and test results for physics subjects based on differences between the control
group and the experiment. Questionnaires on critical thinking, creative
thinking, and problem-solving skills were measured using Likert scale
measurements. The questionnaire must first be validated by an expert or
validator, which is calculated using SPPS software. The result obtained from the
number of question items of critical thinking ability is (the number of reliable),
the result obtained from the number of question items of creative thinking
ability is (the total reliability number), and the result obtained from the number
of question items of problem-solving ability is (total reliability)

Critical thinking Questionnaires are applied to find out cadets' critical
thinking ability. There are 6 (six) indicator items adapted from Ennis's (Chan,
2013): (1) Focus, (2) Reason, (3) Inference, (4) Situation, (5) Clarity, and (6)
Overview. Cadets' creative thinking ability can be measured by using a creative
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thinking ability questionnaire. The creative thinking ability questionnaire is
built on proposed indicators (Runco et al., 2010), which are expressed as
abilities that reflect the following aspects: (1) Fluency in thinking, which allows
one to do many things, ideas, answers, solutions to problems or questions; (2)
Flexibility in thinking, which allows one to create different ideas, answers, or
questions; and (3) an authentic way of thinking, which leads to the generation
of new and unique expressions and the discovery of unusual combinations of
common elements. (4) The ability to think strategically provides people with
broader perspectives and ideas. Polya's indicators are used to compile the
problem-solving ability questionnaire. There are four indicators of problem-
solving ability: (1) problem comprehension, (2) preparation of a settlement plan,
(3) settlement, and (4) revisiting. The ability to think strategically provides
people with broader perspectives and ideas.(Yayuk & Husamah, 2020)

This research analysed the data inferentially and descriptively; inferential
data processing was calculated using multivariate statistical analysis or
MANOVA. The descriptive analysis consists of the frequency, average, average
value, standard deviation, and most significant and lowest data values obtained
from the ability to critically, creatively, and solve problems. MANOVA is used
to test hypotheses. Several conditions must be initially conducted before the
hypothesis is tested, namely (1) the homogeneity test using Levene's Test and
(2) the data distribution normality test using the Kolmogorov-Smirnov test to
see whether the data is normal or not.

RESULTS AND DISCUSSION

Developing Skills through Learning Method

1. Developing Critical Thinking Skills through Problem-Based Learning
(PBL) and Direct Learning (DL)

Table 1 shows statistical data on how critical thinking skills developed in

the experimental class (R) and control class (K). We can find some information in
the table, including the total number of respondents in both classes, the average
critical thinking score, standard deviation, minimum and maximum scores, and a
comparison of the experimental and control classes.
The analysis results show that the number of respondents in both classes is the
same, which is 72 people. This shows that both classes have the same number of
students, so critical thinking skills can be compared between the experimental
and control classes. Furthermore, it can be seen that the experimental class had a
higher average critical thinking score than the control group, which is 18.6111
and 16.6667, respectively.

Table 1. Statistical Data on the Development of Critical Thinking Skills
in the Experimental Class (R) and Control Class (K

Statistics Critical Thinking Ability
R K

N 72 72

Mean 18.6111 | 16.6667

Dev. Standard 1.10058 | 0.97223

Minimum 17.00 13.00

1237



Harianto, Suprianto, Wardhono

| Maximum 12000 | 18.00 |

The following data were obtained from the distribution of the critical
thinking ability questionnaire, as many as 10 item questions: The existing
instruments explain the cadets' critical thinking skills. By seeing the mean score
in the two classes shown in Table 1, the mean score in the experimental class is
18.6111, and the control class is 16.6667. From the mean value, the cadets' critical
thinking ability in the experimental class is higher than the cadets' critical
thinking ability in the experimental class control.

The different average scores suggest that by using specific methods or
approaches in Learning. It can improve the critical thinking abilities of students.
In this case, the experimental class may have been given a certain treatment or
method in its Learning that is different from the regulated class. The capacity for
critical thought in question includes the student's ability to collect information,
analyse, evaluate, and make critical and rational conclusions.

Furthermore, the deviation standard on the experiment and control class
shows that the experiment class, 1.10058, is higher than the control class, 0.97223.
This means there is a wider variety of critical thinking skills in the experimental
class compared to the control class. Additionally, the maximum and minimum
skills on thinking skills were provided. It shows that the minimum score of
critical thinking ability in the experimental class is 17, while in the control class, it
is 13. The maximum score of critical thinking ability in the experimental class is
20, while in the control class, it is 18. From the comprehensive information
provided in Table 1, it can be concluded that using specific methods or
approaches to Learning can improve students' critical thinking skills. It can be
seen that the average critical thinking score is higher when compared to the
control group. However, educators still have some proper strategies to be given
in the classroom, especially to those with lower scores. This treatment can be
done by providing unique guidance or exercises to improve students' critical
thinking skills.

In addition, the results of data analysis in Table 1 also show a significant
difference between the experimental and control classes in terms of critical
thinking ability. This indicates that the approach or method used in the
experimental class is more effective in improving students' critical thinking skills.
In the context of Learning, thinking critically is one of the essential abilities
students should possess. Critical thinking skills can help students make decisions
and produce more qualified thinking. Thinking critically can also help students
solve problems more systematically and effectively.

Therefore, it is pivotal for teachers or educators to develop students'
critical thinking skills in the learning process. One way to do this is to use
methods or approaches to improve students' critical thinking skills. In this case,
the teacher can use an active and collaborative approach, encourage students to
think critically and find ways to solve issues. Hence, it should be noted that there
are still variations in abilities in the classroom, and appropriate treatments are
needed for students with lower abilities.
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2. Developing cadet's creative thinking skills through Problem-Based
Learning (PBL) in experimental classes and Direct Learning control classes
(DL)

Data in Table 2 is statistical data which shows how the experimental class
(R) and control class fared in terms of developing their critical thinking abilities
(K). The number of respondents, average value, standard deviation, lowest and
maximum scores for both groups, as well as the number of respondents were all
included in the data. Based on the findings of the data analysis in Table 2, there
are 72 respondents in both the experimental class and the control class. Hence,
the experimental class's average creative thinking ability score was found to be
more significant than the control classes, coming in at 14.4861 and 12.5694,
respectively.

Furthermore, information is obtained regarding the standard deviation in
both classes. The standard deviation of the experimental class is 0.91917, and the
standard deviation of the control class is 0.81925. This means that the variation in
the creative thinking ability score in both classes is relatively low and less evenly
distributed. The data provided shows that the minimum score of creative
thinking ability in the experimental class is 12, while in the control class, it is 11.
The maximum score of creative thinking ability in the experimental class is 16,
while in the control class, it is 14.

Table 2. Statistics on the Development of Creative Thinking Ability with
Experimental Class (R) and Control Class (C)

Statistics Creative Thinking Ability
R K

N 72 72

Mean 14.4861 12.5694

Dev. Standard | 0.91917 0.81925

Minimum 12.00 11.00

Maximum 16.00 14.00

Based on the data provided in Table 2, it can be concluded that using
specific methods or approaches in Learning can improve students' creative
thinking skills. This is evident from the average scores of creative thinking ability
in the experimental class, which is higher than the control class. The ability to
think creatively is essential for students because it can aid learners in discovering
new ideas, developing innovations, and solving complex problems. Therefore,
special attention must be given to developing students' creative thinking abilities
in the learning process.

In Learning, teachers or educators can use various strategies or methods to
improve students' creative thinking skills. For example, teachers can use an open
and interactive approach to learn and provide a variety of challenging tasks and
problems that require creative thinking from students.

1239



Harianto, Suprianto, Wardhono

Overall, from the data analysis in Table 2, it can be concluded that using
specific methods or approaches in Learning can improve students' creative
thinking skills. However, proper treatment is still needed to improve the creative
thinking skills of students who still have low scores. Therefore, continuous efforts
are required from teachers or educators to enhance students' creative thinking
skills effectively and efficiently.

Additionally, as shown by the analysis's findings in Table 2, utilising
particular teaching strategies can help students become more creative. In this
context, specific approaches and methods used in experiment classes can inspire
teachers or educators to improve students' creative thinking skills.

When selecting the best strategy to develop students' creative thinking
abilities, teachers and other educators may find inspiration or guidance from the
strategy or technique employed in the experimental class. In paying attention to
developing students' creative thinking skills, it is essential to remember that
creative thinking skills can be grown in every student. Although there are
variations in abilities in the classroom, each student has potential that can be
developed through proper Learning and effective strategies.

Overall, the results of the data analysis in Table 2 show that the
development of creative thinking skills in students can be done through specific
methods or approaches to Learning. Therefore, teachers or educators must pay
special attention to choosing and applying the correct methods to improve
students' creative thinking skills. In this case, it is also essential to pay attention to
conditions or environments that support the development of students' creative
thinking skills. All these efforts are expected to improve learning outcomes and
foster quality creative thinking skills in each student.

3. Developing problem-solving skills through Problem-Based Learning (PBL)
in experimental classes and Direct Learning in control (DL) classes

Table 3 shows statistical information outlining how the experimental and
control classes work in terms of their ability to build problem-solving skills. The
number of respondents, average score, standard deviation, minimum value, and
maximum score for both classes are all listed in this table.

The experimental and control classes contain exactly 72 respondents, as
shown by the results of the data analysis in Table 3. The average problem-solving
skill of the experimental class was also found to be higher than that of the control
class, measuring 14.7917 versus 12.5, respectively.

Table 3. Statistical Data on Problem-Solving Ability Development with
Experimental Class (R) and Control Class (K)

Statistic Problem-solving skills
R K

N 72 72

Mean 14.7917 | 12.5000

Dev. Standard 0.82116 | 0.88811

Minimum 14.00 11.00

Maximum 16.00 14.00
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Higher grade point averages in experimental classrooms may indicate that
students' problem-solving skills have improved due to using particular teaching
strategies. Additionally, the two classes' standard deviations are relatively low,
suggesting that students in both the experimental and control groups have
similar problem-solving skills. Both classes' minimum and maximum scores also
reveal variances in students' problem-solving skills. The required minimum score
for problem-solving ability in the experimental class is 14, whereas in the control
class, it is 11. The experimental class has a maximum score for problem-solving
abilities 16, whereas the control class has a maximum score of 14.

Regarding students' problem-solving abilities, it is essential to remember
that they can be developed for every student. Although there are variations in
abilities in the classroom, each student has potential that can be developed
through proper Learning and effective strategies. Students need problem-solving
skills since they can use them to solve issues and make wise judgments.
Therefore, focusing specifically on improving students' problem-solving abilities
throughout the educational process is crucial.

Overall, the data analysis findings in Table 3 demonstrate that specific
teaching strategies or pedagogical techniques can help students improve their
problem-solving abilities. Therefore, it requires great care for teachers or
educators to select and implement the appropriate techniques to enhance
students' problem-solving skills. In this situation, it is equally crucial to focus on
the circumstances or settings that encourage the growth of pupils' problem-
solving skills. These initiatives are anticipated to enhance student learning
outcomes and develop problem-solving abilities. This is in response to research
done by.

3.2. Developing Skills Through Differences in Classroom

3.2.1. Development of Critical Thinking Skills in AEE, A.E., and A.C. Classes
The critical thinking ability of each cadet is different. Data on the critical

thinking ability of cadets are described in Table 4 below from the analyses

performed on three classes. Development of Creative Thinking Skills in Classes

AEE, AE., and ACE

Table 4. Statistical Data on Developing Critical Thinking Skills in AEE, A.E., and

ACE classes.
Statistics Critical Thinking Ability
AEE AE ACE
N 48 48 48
Mean 17.5417 | 17.6667 | 17.7083
Dev. Standard 1.52927 | 1.43413 | 1.32019
Minimum 13.00 15.00 15.00
Maximum 20.00 20.00 20.00

Based on data from Table 4, the average critical thinking score for cadets
in the AEE class is 17.5417, while A.E. gets a score of 17.6667. AEE received an
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average score of 17.7083, indicating that ACE class cadets have a more substantial
capacity for critical thought than AEE and A.E class cadets.

3.2.2. Developing Creative Thinking Skills in AEE, A.E., and A.C. Classes
Table 5 shows statistical data on cadets' creative thinking abilities in
classes AEE, A.E., and ACE.

Table 5. Statistical Data on Developing Creative Thinking Skills in AEE, A.E., and

ACE classes.

Statistics Creative Thinking Ability

AEE AE ACE
N 48 48 48
Mean 13.5000 | 13.5147 | 13.5147
Dev. Standard 1.28824 | 1.33621 | 1.28756
Minimum 11.00 11.00 11.00
Maximum 16.00 16.00 16.00

Based on the data from Table 5, the average score of creative thinking
ability of AEE class cadets is 13.5000, and A.E. gets an average score of 13.5147.
AEE got an average score of 13.5147, so it can be concluded that the creative
thinking ability of A.E. and ACE class cadets has the same or equivalent and
higher abilities compared to the skills of AEE class cadets.

3.2.3. Problem-Solving Skills Development in AEE, A.E., and A.C. Classes
Table 6 shows statistical data on the problem-solving capabilities of cadets

in classes AEE, A.E., and ACE.

Table 6. Statistical Data on Developing Creative Thinking Skills in AEE, A.E., and

ACE Classes
Statistics Problem-solving ability

AEE AE ACE
N 48 48 48
Mean 13.6458 | 13.6458 | 13.6458
Dev. Standard 1.50869 | 1.42156 | 1.39130
Minimum 11.00 11.00 11.00
Maximum 16.00 16.00 16.00

Based on Table 6, the average problem-solving ability score of cadets in
classes AEE, A.E., and ACE is 13.6458, so it can be concluded that the problem-
solving abilities of cadets in classes AEE, A. and ACE have the same or
equivalent skills.

3.3. The Influence of the Learning Method
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This study used one independent variable and three dependent variables,
with 144 cadets as research subjects. Learning methods have two categories:
Learning using PBL and Learning using DL. There were two methods used in
hypothesis testing in this study, the first using MANOVA and the second to see
the effects on dependent variables, namely (1) critical thinking ability, (2) creative
thinking ability, and (3) problem-solving ability.

3.3.1. Analyse with MANOVA

Before conducting a hypothesis test with MANOVA, several requirements
must be met: (1) a homogeneity test using the Levene test, (2) a normality test
using the Kolmogorov-Smirnov test to see whether the distributed data is
standard. All these tests use SPSS. The first test tests homogeneity. The Levene
test uses a significance level = 0.05. MANOVA says that the dependent variables
are the same in every class. Levene's test on the critical thinking ability of cadets
with a significance score of 0.387, creative thinking ability of 0.346, and problem-
solving ability of 0.578, the significance score of the three dependent variables
above = 0.05, so it can be concluded that the null hypothesis in this study is
accepted. So, we can continue this research because the whole variable is
homogeneous.

The second test tested the normality of the data using the Kolmogorov-
Smirnov test with a significance level = 0.05. Kolmogorov Smirnov's test on the
critical thinking ability of cadets has a significance score of 0.000, creative
thinking ability of 0.000, and problem-solving ability of 0.000, the significance
score of the three dependent variables is below = 0.05 so that the null hypothesis
is rejected, but different results are obtained at a calculated F score that shows
strong (strong) results so that this study can continue.

3.3.2. Hypothesis Testing

Based on the influence of learning methods, the significance scores in the
last column of Table 7 showed a comparison of the results of the significance
criteria = 0.05, which was calculated by using the Pillai's Trace, Wilks' Lambda,
Hotellings' Trace, and Roy's Largest Root tests. It shows that the data support the
hypothesis that the influence of learning methods affects dependent variables, or
it can be said that the influence of learning methods can improve critical thinking
ability, creative thinking skills, and problem-solving abilities whose score can be
seen as a whole in Table 8

Table 7. The effect of learning method

Factor | Test Value |F Sig.

Metod | Pillai's Trace 0.801 187.445> | 0.000
e Wilks' Lamda, 0.199 | 187.445> | 0.000
(strate | Hotelling's Trace 4.017 | 187.445°> | 0.000
gi) Roy's Largest Root 4.017 | 187.445> | 0.000

Mean Square | F

Sig.

136.111

126.234

0.000

Table 8. Influence among Dependent Variables Based on Learning Methods
Learning Ability df
Critical Thinking 1
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Creative Thinking |1 132.250 174.468 | 0.000
Problem-Solving 1 189.063 258.454 | 0.000

The first claim is that, with a significance score of 0.000 = 0.05, using the
Problem-Based Learning (PBL) learning technique is preferable to using the
Direct Learning (DL) learning method to develop critical thinking skills. The
tindings of the hypothesis are consistent with the research data in Table 1. It
shows that the average score of the experimental class is 18.6111, and the control
class is 16.6667. This means that the experimental class's cadets' critical thinking
abilities have a more significant influence than the control class's. According to
the results of this hypothesis, which had a significance level of 0.05, critical
thinking skills in PBL-using classrooms are superior to those in DL-using classes.
The second hypothesis, the development of creative thinking ability cadets, using
the Problem-Based Learning (PBL) learning method is better than using the
Direct Learning (DL) learning method with a significance score of 0.000 < = 0.05.
The research data in Table 2 shows the average score of the experimental class,
14.4861, and the control class, 12.5694. This means that the experimental class's
cadets' creative thinking ability score is greater than the control class's. The
results of this hypothesis with a significance level = 0.05 show that students who
use PBL have higher levels of creativity than students who utilise DL.

The third hypothesis, the development of cadet problem-solving abilities,
using the Problem-Based Learning (PBL) learning method is better than using the
Direct Learning (DL) learning method with a significance score of 0.000 < = 0.05.
The results of the hypothesis are supported by the research data in Table 3, which
explains why the control class's average score is 12.5000, and the experimental
class's average score is 14.7917. It suggests that the problem-solving abilities of
the cadets in the experimental class are more influential than those of the cadets
in the control class. Based on the findings of this hypothesis, with a significance
level of 0.05, it can be concluded that students are more able to solve problems in
PBL classes than in DL classes.

CONCLUSIONS AND RECOMMENDATIONS

Based on the data analysis from inferential and descriptive statistical tests of
the implementation of the Problem-Based Learning (PBL) learning method and
its impact on the ability of cadets, this study found that the ability of cadets using
the Problem-Based Learning (PBL) learning method is better than using the
Direct Learning (DL) method. The descriptive data supports this: the increase in
the cadet ability in the experimental class is higher than that in the control class.

In addition, the cadet's ability is also viewed using mean data from mean
data. It can be seen that the experimental class using PBL is better than the
average score in the control class using DL. The descriptive data of each class
showed different results, including the critical thinking ability of cadets in the
ACE class was higher than in the other classes, the creative thinking ability of the
A.E. and ACE classes was higher than that of the AEE class, and the problem-
solving ability of the third class had the same value.
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FURTHER STUDY

The proposed further study includes comparative studies across
academic programs within civil aviation schools, longitudinal studies to
observe the long-term effects of PBL on cadets, qualitative analysis of
perceptions towards PBL, research on technology integration within PBL, and
cross-cultural studies to understand cultural factors in PBL implementation. By
advancing these investigations, a deeper understanding of the potential and
limitations of PBL in enhancing critical thinking, creativity, and problem-
solving skills within the context of civil aviation education will be attained.
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