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Abstract: The low critical thinking skills of learners are triggered by less supportive
learning. The learning process has not emphasized the development of critical thinking
skills, it is because in learning learners tend to memorize concepts so that critical thinking
skills are not trained, making learners less active in the learning process and not achieving
minimum completion criteria, there needs to be efforts to overcome them. The formulation
of the problem in this study is: Is there a significant difference in the improvement of
students' critical thinking skills with the implementation of STEM-based Experiential
Learning learning in class VII MTsN Aceh Besar? This research aims to find out the
significance of differences in improving learners' critical thinking skills with the
implementation of STEM-based Experiential Learning learning. The method used in this
study is an experimental method with the design of One Group Pretest-Postets design. The
population of this study is all students of class VII MTsN Aceh Besar which amounted to
120 learners. The instrument used to measure critical thinking skills using multiple choice
questions is 10 questions. Data analysis using the One Simple t-Test test at a significant
level of 0.05. The results of the One Simple t-Test test of the students' critical thinking skills
were obtained by Sig. (0.00) < (0.05), showed that learners' critical thinking skills were
better and there was a significant improvement with the implementation of STEM-based
Experiental Learning.
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Introduction and good judgment in seeking clarity and authenticity

(Khoiriyah, 2018).

Critical thinking is an intellectual process of
conceptualizes, applying, analyzing, synthesizing, or
evaluating information derived from observation,

Science learning is very fun learning that can be
taught with various models, methods, and media that
really interest learners in learning something in the

environment. Teachers can create an active, innovative,
effective, and fun learning atmosphere because learners
are required to be able to improve their thinking skills
better and critically. Based on the facts obtained during
the learning process, critical thinking is considered an
important educational goal that aims to develop
students who are interested in sound thinking, reason,

*Email: wartika@unsyiah.ac.id

experience, reflection, where the results of this process
are used as a basis when taking action (Syarif, 2010)
Critical thinking is the ability to reason and think
reflectively directed to decide things that are
convincing to do that are summarized in five groups,
namely providing simple explanation (elementary
clarification), building basic skills (basic support),
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concluding (interfence), making further explanations
(advance clarification), as well as strategies and tactics
or strategies or tactics (Ennis, 2011).

Critical thinking is a complex trait in learners
who are certainly different from each other where
learners are able to think and create spontaneously just
by reviewing their experience based on the facts
experienced, but for others, the teacher must be given a
stimulus in order to be able to repeat the memory of
acidification with three characteristics, namely (1)
Spontane, (2) high curiosity, (3) interested in new
things that can be studied (Khoiriyah, 2018).

There are several benefits of critical thinking: (1)
Critical thinking is able to solve problems, (2) Critical
thinking can help in decision making, (3) Critical
thinking can distinguish between facts and opinions,
(4) Critical thinking helps us to stay calm even in
difficult problems (Khoiriyah, 2018).

Low critical thinking skills occur because
learning is focused on the emphasis of concepts and not
on the application of concepts. Learners only use
mathematical calculations and do not apply their
learning in engineering processes. This is evidenced by
the inability of learners to respond to the answers to
every question asked during learning. Students are less
actively involved in learning and not much practice
thinking, thus giving rise to the assumption that
science does not feel its benefits in everyday life,
especially facing challenges in the 21st century (Daud,
2013).

The measured critical thinking skills refer to the
indicators of Ennis's critical thinking learning
achievement in Mahfahroyin (2009), which is to
provide simple explanations, build basic skills,
conclude and provide further explanations. Indicators
of Critical thinking skills consist of several Aspects.
First, the Focus aspect, wherein this aspect learners are
able to focus questions and provide simple
explanations, taking a decision from the existing
problems. Second, the aspect of reason, where learners
are able to provide basic skills building by providing
rational reasons for decisions taken. Third, the
inference aspect, where learners are able to make
conclusions based on convincing evidence by
identifying. Fourth, the aspect of a situation where
learners understand the key to the problem that causes
a situation or situation and provide further
explanations.

In the learning process, there needs to be
improved so that learners are actively involved and
gain hands-on experience to be able to improve
problem-solving skills and thinking skills in IPA
subjects. One learning model that can involve learners
being active in learning and making the experience as a

basis is an experiential learning model called
Experiential Learning (Cahyo, 2013).

Experiential learning is a learning model that
uses the experience as a medium of learning, reviewing
experiences, inferring, and transforming experiences
through actions by making observations and
experiments (Cahyani, 2012). Experiential learning
consists of four stages, namely concrete experience,
reflective observation, abstract conceptualization, and
active experiments with the implementation of learning
that is expected to train the competence of learners so
that the objectives of IPA subjects can be met and
learners can train critical thinking (Yardley, 2012).

The purpose of Experiential Learning is to
influence learners in three ways, namely (1) Changing
the cognitive structure of learners, (2) changing the
attitude of learners, (3) and expanding the skills of
learners they experience, namely: (1) knowledge
(concepts, facts, information), (2) activities (application
in activities), (3) reflection that is the analysis of the
impact of activities on individual development
(Kusuma, 2014).

According to experiential learning theory, there
are four steps of learners' abilities that can be observed
in figure 1.

Concrete
Experience

doing/having

5 an experience
Ay Active

( | | Experimentation

Reflective
Observation

planning/trying out

A reviewing/reflecting
.Kc\(‘ what you've learned A
i

on the experience
Abstract
Conceptualization

concluding/learning
from the experience

N

Figure 1. Exhibition Learning Model Step Scheme
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Based on the scheme above, there are four
abilities of learners according to experiential learning
theory, namely (1) Concrete Experience (CE) that
learners involve themselves fully in experience or
Feeling, (2) Reflection Observation (RO) is learners
observing and reflecting, thinking about experiences
from various aspects or Watching (observing), (3)
Abstract Conceptualization (AC) learners create
concepts that integrate their observations into theory.
Healthy or thinking (observing), (4) Active
Experimentation (AE) learners use theory to solve
problems and make decisions (Fathurrohman, 2015).

There are several advantages of Experiential
Learning individually are (1) Raising awareness of self-
confidence, (2) Improving communication, planning,
and problem-solving skills, (3) Cultivating and
improving the ability to deal with bad situations, (4)

753



Jurnal Penelitian Pendidikan IPA (JPPIPA)

October 2021, Volume 7, Issue 4, 752-757

Growing and  increasing  commitment and
responsibility (5) Developing dexterity, physical
abilities, and coordination (Fathurrohman, 2015).

During this learning process in class VII, MTsN
Aceh Besar is only done with a lecture learning model
only and tends to learn individually. Learners are less
able to cooperate in discussion groups and less
sensitive to problems. The impact on critical thinking
skills and learning outcomes of learners is still a low
achievement of learners' values at the end of learning or
not achieving KKM that has been set at 70. While the
average learner only obtained 45-60 with the number of
30 learners and the teacher stated that he did not know
what the STEM approach in learning, so it can be said
that teachers have never applied a STEM approach in
learning.

Science learning, especially in ecosystem
materials, can be taught using stem approaches, namely
science in finding its concepts. In terms of technology
can be taught by explaining various applications of
technology related to materials. Through techniques,
learners can be taught to make simple tools related to
material, and mathematics is used to formulate
mathematical equations related to material concepts. In
terms of calculations, it is necessary to use a useful
STEM approach to practice learners' critical thinking
skills (Marjan, 2014).

STEM (Science, Technology, Engineering, and
Mathematics) is an educational approach that
integrates four disciplines, namely natural sciences
(science), technology, engineering, and mathematics, by
focusing the educational process on solving real
problems and thinking critically in everyday life or
professional life (Khoiriyah et al., 2018).

All four aspects in STEM take part in each
implementation of learning steps. The steps of each of
these aspects are as follows; (1) Aspect science is to
discover the concept, (2) Aspect technology is the skill
of learners in knowing how new technology can be
developed, skills using technology and explaining
various applications of technology related to the
material, (3) Engineering aspects are taught to make
simple tools related to material and draft a plan to
achieve a goal such as the skill of stringing an
experimental design, and (4) Aspects of Mathematics
are skills used to analyze related material concepts,
provide reasons, solve problems and interpret solutions
based on data calculations (Aladé et al., 2016).

STEM aims to develop learners to (1) have the
knowledge, attitudes, and skills to identify questions
and problems in situations in their lives, explain
natural phenomena, design, and draw conclusions, (2)
Understand specific characteristics as a form of
knowledge (Bybee, 2013).

Stem steps in experiential learning are (1) the
teacher formulates what wants to be the final goal of
the learning process, (2) The Teacher can start the
material by introducing the discussion material by
providing stimulation in the form of real events to
provide an overview and direction of the student's
thinking, (3) Learners in carrying out the learning
process can be applied in groups or individuals, Most
importantly they have some basic experiences that can
be used to construct ideas, (4) Learners are taken to real
circumstances or events, (5) Learners are given
questions and answers with teachers related to the
experience they have in learning the themes presented,
(6) Learners make designs based on what has been
learned to produce an ecosystem miniature (7) Teachers
together with students provide conclusions and
understandings that are true for learners.

The interrelationship of Experiental Learning
with STEM approaches and critical thinking skills is
due to STEM is an integrated learning approach that
encourages learners to think more broadly about real-
world problems based on learners' learning
experiences. Components and foundations in STEM
are problem solving through innovation, design,
manipulating, collaborative learning environment,
developing, utilizing technology, focusing on things
that happen in life, and lies in learning to produce
critical thinking skills and process-based that generate
curiosity and able to find solutions to a problem (Sriani,
2015).

Learning in a STEM context will be a relevant
education if the learning process has a positive impact
on the lives of learners. The positive impact can be in
the form of meeting needs according to learners'
interests and in terms of anticipation of future needs
that learners may not have realized. Teachers should
provide opportunities to learners so that learners can
develop creative ideas and develop their expertise in
applying STEM mindsets and acting in relevant
contexts (Daud 2012).

The skills and abilities trained through STEM
include in-depth knowledge of problem-solving and
are closely related to skills with a wide variety of jobs
that are constantly evolving and becoming very
important in the world of work in the future which
based on the educational point of view of learners are
required to have skills (Cahyani, 2012).

From a social point of view, STEM helps a person
develop various skills and mindsets to enable learners
to see and reach opportunities by being trained and
developed. The ability to think and solve problems
depends largely on how facts relate to each other based
on concepts, basic big ideas, schematics, broad
knowledge bases, and structure to easily understand
new information (Bower et al., 2014).
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Method

This research was conducted on ecosystem
material at Madrasah Tsnawiyah Negeri 4 Aceh Besar
in class VII, even during the 2019/2020 academic year.
The approach used in this study is a descriptive
quantitative approach, namely the research conducted
to determine the value of variables without making
comparisons or connecting with other variables. All
information is presented in numbers and analyzed
based on the statistical analysis used to obtain
descriptions and descriptions of the implementation of
the learning model based on STEM (Sugiyono, 2016).

The population in this study is all students of
class VII MTsN Aceh Besar, with a total of 120 learners.
The parameters measured in this study are critical
thinking skills. Instruments are used to measure
problem-solving skills using reasoned multiple-choice
questions (Fitriani et al., 20190). Test questions used to
get data on critical thinking skills are a matter of
multiple-choice reasoned numbering ten questions. The
data collection technique that researchers use is a test.
Written tests are conducted to determine learners'
critical thinking skills after following the teaching and
learning process on ecosystem materials and the
creation of miniature ecosystems using STEM-based
Experiential Learning learning.

The design of this study uses One Groups
Pretest-Posttest Design, namely a research design that
has a pretest before being given treatment and a
posttest after being treated so that it can be known
more accurately because it can be compared with being
held before being treated using an experimental class
not using a control class (Sugiyono, 2016).

The use of this design obtains data from the
results of treatment on the subject of the study on the
dependent variable, which is carried out in three ways,
namely 1) the implementation of the pretest to measure
the dependent variable, 2) the implementation of the
treatment (independent variable) for the subject under
study, and 3) the implementation of the posttest to
measure the dependent variable after treatment. The
experimental data was carried out by comparing the
scores of the pretest and posttest results.

The following research design, One Group
Pretest-Posttest Design, can be described in Table 1. as
follows.

Table 1. One group pretest and posttest design

X ¢ Model application  treatment  STEM-based
Experiential Learning
O, : Tests after the application of the STEM-based

Experiential Learning model

The percentage formula is used to find out the
results of the implementation of the STEM-based
Experiential Learning learning model on the critical
thinking skills of students in class VII MTsN 4 Aceh
Besar. To calculate the percentage by adding up and
comparing it with the expected number so that mastery
of critical thinking skills is obtained. The process of
converting from scores to percentages is used in the
following equation.

Skor jawaban siswa

Persentase hasil = X100% ....(1)

Skor total

The interpretation of the categorization of critical
thinking skills uses a percentage assessment as
presented in Table 1.

Table 1. Critical Thinking Percentage Assessment

No Rating Level Critical Thinking
Criteria

1 80.10-100.00 Very high

2 60.10-80.00 Tall

3 40.10-60.00 Low

4 0.00-40.00 Very low

Group Pretes Treatment Posttest
Treatment Q1 X Q2

(Sugiono, 2016)
Information:

O1 : Test before applying the STEM-based Experiential
Learning model

After obtaining a critical thinking skill score, then the
one-sample t-test, which had previously been conducted
Kolmogorov-Smirnov normality test with criteria
p>0.05, then distributed normally

Result and Discussion

Based on the research that has been done, the
data obtained from the results of critical thinking skills
on ecosystem materials implemented in the
implementation of STEM-based Experiential Learning
at MTsN 4 Aceh Besar with a description of the results
presented as follows. The initial ability test of critical
thinking skills is used to see the initial abilities of
students before learning is carried out, and after
learning is carried out wusing critical thinking
instruments with reasoned multiple-choice questions.
The ability test used the One Simple t-test, which was
previously tested for normality with the Kolmogorov
Smirnov test. The analysis of the average ability of the
initial critical thinking skills (pretest) and the end
(posttest) obtained the results of the pretest, which is
50.29, while the posttest 79.41 can be seen in the table
below.
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Table 2. Average pretest-posttest critical thinking skills

No Treatment class Average critical thinking

1 Pretest 50.29
2 Posttest 79.41

Table 2 above shows that the average pretest
score is 50.29 indicating that the ability is still low.
While the posttest was 79.41, which showed the high
category, to see that both data were normal, the
Kolmogorov-Smirnov normality test was carried out,
which can be seen in Table 3.

Tabel 3. Kolmogorov-Smirnov test critical thinking
skills

No Treatmentclass Average critical =~ Normality*)
thinking
1 Pretest 50.29 ]
2 Posttest 79.41 Sig 0.112>0.05
Information:

*)= Kolmogorov-Smirnov Test (Normal, Sig > a 0.05)

Table 3 above shows that the significance level of the
Kolmogorov-Smirnov normality test is 0.112, which
shows that the data is normally distributed because the
significance value is 0.112 > 0.05. Furthermore, the One-
Sample t-Test was carried out, which can be seen in
Table 4.

Table 4. Results of t-test of critical thinking skills

Treatment Average
critical Normality*)  Significance**)
class .
thinking
Pretest 50.29 Sig 0.112>  0.00 or
Posttest 79.41 0.05 t-count > t-table, 111.31
>1.66, 170.57 >1.66,
really different
Information:

*)= Kolmogorov-Smirnov Test (Normal, Sig > a 0.05)
**)= One Sample t Test (Normal, Sig < a 0.05)According to

Table 4, the significance level of the t-test is 0.00,
smaller than 0.05 (0.00 < 0.05). The data is significant or
really different between pretest and posttest, meaning
that Ha is accepted and Ho is rejected, so it can be said
that there is a significant increase in the critical thinking
skills of learners using STEM-based Experiential
Learning.

So, the results of the study indicate that the
significant difference in increasing students' critical
thinking skills with the application of STEM-based
Experiential Learning is higher and has the idea that
learning is effective and achieved.

In the application of the STEM-based
Experiential Learning model, the learning process looks
more passionate in learning. Based on experience
through direct observation, students can see real

examples of ecosystems happening in the environment.
Direct experience makes them more interested and
fosters curiosity about their learning material (Savicki,
2008; Mardhiyana & Sejati, 2016).

In experiential learning, the teacher formulates
what wants to be the final goal of the learning process
(Aini & Azizah, 2019) and starts the material by
providing stimulation in the form of real events. By
providing stimulation through experiential learning,
learners can see reason, a thinking ability closely
related to reaching conclusions that can be improved
through direct, intensive, and repeated training
(Darling-Hammond et al., 2020). By having a reflective
way of thinking, students are expected to be able to
provide simple explanations by building basic skills to
make further explanations by concluding and having
strategies and tactics in solving a problem so that
learners become more skilled (Medina et al, 2017;
Yamazaki, 2004).

Conclusion

Based on the study results, there is a significant
difference in improving students' critical thinking skills
in ecosystem materials with the implementation of
STEM-based Experiential Learning learning. Deepening
influences learners' learning outcomes that can produce
critical thinking skills that are students' competence
after following the learning process for a period of time.
Learning is recommended to use experience-oriented
learning models and strategies, as a basic ability in
understanding science concepts then the experience can
affect critical thinking skills, but also influenced by
other factors such as reason so that it can be said that
experience and reasoning have a positive effect that
results in improvements in critical thinking skills and
provide cognitive development for learners.
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