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Abstract. This research aims to facilitate And help science learning at schoolForpracticeStudents can discover,
collect, test, and analyze various natural phenomena. Science learning by applying the guide inquiry method which
ix integrated with Islamic values aims to improve students' critical thinking skills. This research method uses a mired
method, namely combining qualitative and quantitative data collection techniques in one research activity, this aims
to obtain in-depth data that can be generalized more widely. Quantitative data to analyze students' critical thinking
skills and qualitative data to ntegrate Islamic values and science using gutded inguiry learning. Results of this
research show that students' critical thinking abilities with the inquiry model are greater than with conventional
leaming models. The results of ingquiry learning patterns that integrate Islamic values and science can improve
students' critical thinking skills in elementary schools. Students experience meaningful learning activities to thank
God for everyihing that has been created. Efforts to integrate Islamic values and science are important for developing
knowledge and character.
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@ 1. INTRODUCTION

Education is a continuous process of learning in social activities to acquire knowledge, skills, attitudes, and
thinfegle) abilities that are carried out by a person to develop individual skills that can later be useful in community
life. One form of thinking skill obtained through the educational process is critical thinking skills[1]. The goal of 21st-
century education is © inspire everyone to be able to think critically when selecting accurate and relevant knowledge,
discover imaginatively, work individually or in groups, and be able to overcome difficulties that arise in everyday
life.[2]. It is important to develop students' critical thinking skills because it impacts their ability to face challenges in
everyday life[3]. Critical thinking skills are very important in the current digital era so that students are ready to face
obstacles or changing situations in an ever-changing world[4]. The learning process must lead to critical thinking to
produce results(Kanzul &, Wachju Subchanl), 2022).

Studying science can help students strengthen critical thinking skills. Primary school science lessons need to be
integrated, with students receiving hands-on experience to expand their knowledge. A constructivist learning
environment provides opportunities for students to search for different information. process it from various
perspectives, build connections between the learning process and student experiences, support different learning
styles, and also cncourage reflection activitics during learning.[6]. In the science learning process in clementary
schools, teachers encourage students to learn on their own by conducting experiments to collect data, making
observations to arouse curiosity, and receiving critical thinking training so they can solve problems by providing clear
explanations (Brier & Lia Dwi Jayanti, 2020). One of the higher-level thinking skills that can be obtained through
science education is critical thinking[8]. One teaching and learning approach that can be used to improve critical
thinking skills is the inquiry learning model, where students are used as the topic of teaching and learning and cach
student is required to actively participate in teaching and learning activities [9]. Critical thinking skills are very
relevant if trained using an inquiry-based learning model so the appropriate learning model is the inquiry learning
model[10].

Based on the findings of observations that have been made, there are several problems with learning activities,
including learning that is still teacher-centered, the teacher's teaching style is monotonous according to students
because it does not use varied models in learning. Class I'V students generally have advanced cognitive abilities to the
concrete operational development stage. Students who are at the concrete operational stage can think rationally and
methodically to solve problems, but they still need help from the teacher to complete the task. Children over the age
of 10 usually try to complete tasks on their own and face them freely[l 1]. The tendency of students to be required to
hone their memory skills without being encouraged to think critically, and not training students to develop their
reasoning power in applying the concepts they have learned[12]. The low critical thinking abilitics of students arc duc
to the learning process not facilitating them to develop their critical thinking abilities[13]. Students have not been
trained to ask and answer questions, and they have not been accustomed to expressing their ideas or opinions. Students
who are less active and only listen to the teacher's explanation will result in students who do not dare to express ideas
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or opinions and tend to only carry out instructions. A key element in the success of the teaching and leaming process
is the development of student's critical thinking abilities.

Religion and science are interrelated and bind each other; they cannot be separated. The Koran also states that its
contents include everything related to religion and science which is beyond doubt[14]. Intcgrating Islamic values in
learning is considered important, especially for Muslims. Moreover, science learning directs students to increase their
sense of admiration and faith in the power of God Almighty|15]. Considering that both are identical in their scientific
mission, religion, and science must coexist(Nuriyati, nd). The dichotomy between religious knowledge and natural
science can be combined appropriately so that they do not stand alone. The integration of religious knowledge and
science is essential if science and religion are to enable readers to understand the greatness of God's understanding[17].
In this way, education becomes a forum for students to change themselves and their way of thinking for the betier.
This research analyzes the integration of Islamic values in the guided inquiry leamning model on students' critical
thinking skills.

The importance of integrating science learning and Islamic values provides an assessment not only of increasing
student knowledge but also of increasing skills and forming the religious attitudes that students expect(Fahyuni et al.,
2020). By integrating Islamic religious education with science and technology, it is hoped that the learning carried out
will be more meaningful and easier to understand. So education aims to direct students to know, understand,
appreciate, believe, be devout, and have a noble character in practicing the teachings of the Islamic religion from its
main sources, namely the holy books Al-Quran and Al-Hadith, through teaching guidance, training , and use activities.
experience can be implemented(Nuriyati, nd). By studying religion and science, scientists will bring themselves to
change for the better and be able to interpret knowledge that should be addressed to all who will study it. Peace in life
or region because many wise people have deep knowledge based on complete faith.[19].

In general, inquiry-based learning is a teaching and learning method in which the instructor facilitates the learning
process while students actively participate in it[20]. In the inquiry learning model, learning is centered on student
activity, and the teacher's task is to pm\m instructions to students in the form of methodically structured questions
that lead to the discovery of ideas.[21]. Inquiry-based teaching involves generating situations in which students are
asked to observe and question phenomena, sur:mt explanations for the observations they make, design and carry out
experiments that provide supporting evidence, and analyze data and draw conclusions from the data. [22]. Knowledge
that is built on facts and experience will be more easily accepted and will remain in the mind for relatively long.
Students learn best when faced with problems. In inquiry, students carry out investigations and find for themselves
what they are looking for. Students help each other in their groups to solve problems so they can improve learning.
Because of their involvement in the investigation, students who learn through the inquiry leaming model have
increased motivation and drive to apply their skills in solving problems[23][24][25]. Several previous studies have
examined inquiry learning models that have an impact on science process skills [26][27][28][29][30], critical thinking
skills[3T][10][32][33](PP Physics et al, 2020), creative thinking skills[35][36][37][3R](Princess, 2020)and also
problem-solving skills[40][41]{Innovation et al., 2021)(Student et al., 2022)(G. Physics, 2022). However, there is still
little rescarch in Indonesia that examines the relationship between inquiry learning and critical thinking skills. Apart
from that, there is still no integration of Islamic values in inquiry leaming in science subjects.

I1. METHOD

This research uses mixed research methods, namely research that integrates qualitative and quantitative data in
one study[45]. This research was conducted in one of the grade IV elementary schools in Sidoarjo which was divided
into 2 classes; control and experimental classes. In the control class. there are 20 students and in the experimental
class, there are also 20 students. The learning materials used are related to the topic of plant growth processes. The
instrument used to collect data was a test sheet given to determine students' critical thinking skills through pretest and
posttest. Qualitative methods through observation, interviews, and supporting documents for learning activities that
integrate Islamic values 428 science using science-based inquiry learning. The quantitative method used was quasi-
experimental with only a pretest-posttest control group design. The research design is in Table 1.

Tablel. Research design

Group Observations Treatment Obser vations
Experiment X1 01 Yl
Control X2 02 Y2
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The pretest-posttest control group design uses two groups, namely the treatment group using inquiry learning (O1)
and the control group using conventional learning (02) whose abilities are determined before and after studying the
growth process (X) and (Y). The learning process in the experimental class uses science-based inquiry learning which
follows the stages of observation, investigation, e xplanation, conclusion, and communication (Table 2).

Table 2. Syntax and Student Activities in Inquiry Learning

No Syntax Student Activities

1 Observation Students identify problems based on existing phenomena

2 Investigation Students carry out investigations based on the results of the problems identified
in groups

3 Explanation Students interpret and explain the results of the investigation in the form of
written ex planations

4 Conclusion Students make conclusions about the content of the material based on the
results of the investigation

5 Communication Students explain the results of the investigation classically

Students from other groups ask questions or provide responses

INQUIRT's five learning stages accommodate inquiry learning with a scientific approach to facilitate the
development of critical thinking skills. The relationship between learning stages and critical thinking skills is shown
in Table 3.

Table 3. The Relationship between Inquiry Learning and Critical Thinking Skills

No Syntax Student Activities

I Observation Gather basic information

2 Investigation Perform basic clarification of the problem

3 Explanation Carry out strategies and tactics to make the best conclusions
4 Conclusion Make conclusions

5 Communication Provide further explanation

The data collection technique used inthis research is by giving tests and observing the learning process and student
activities. The instrument used is a critical thinking ability test which consists of the following five indicators:
analyzing arguments; concluding; observing and considering the results of observations; deciding on a course of
action, and focusing questions[6]. This test is given before and after the leaming process. During the learning process,
two observers observed the inquiry learning process and group activities. The collected data was then analyzed
descriptively and inferentially. Qualitative data is then preceded by quantitative descriptive methods by calculating
the percentage of each aspect measured.

RESULTS AND DISCUSSION

Inquiry learning with a science context is learning that is developed using a science context as a medium to build
and improve students' critical thinking abilities. Students carry out inquiry stages guided by the teacher because
students are still in fourth grade at elementary school. Learning consists of obhservation, investigation, explanation,
conclusion, and communication (Table 2). This inquiry learning stage provides students with the opportunity to carry
out investigative activities under teacher supervision (Table 2). The inquiry learning stage is carried out by presenting
phenomena, which are wrapped in the context of science in a personal, social, or global context. Furthermore, students
are allowed to ask questions and solve problems through the following stages of inquiry: identifying problems,
conducting scientific experiments, collecting, processing, and analyzing data, presenting data, and concluding and
explaining the results that have been concluded.

Implementation of science-based inquiry learning integrated with Islamic values

The application of inquiry learning begins with students identifying problems based on existing phenomena by
playing videos about the plant growth process. The students were seen paying serious attention to the video shown by
the teacher. After watching the video, the teacher distributes a piece of paper to all students and the students ask a
question related to the video they have watched. They ask questions by writing them on the paper provided by the
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teacher. Fifteen questions from 15 students. There are eight different questions, including: (1) What are the parts of a
plant?(2) What is the process of plant growth? (3) Why is sunlight important for plant growth? (4) What is the function
of each part of the plant? (5) What happens if plants don't get sunlight? (6) What is meant by the process of
photosynthesis (7) What is mcant by growth? (8) What influences the plant growth process? Based on this question,
it shows that class I'V students have enough critical thinking when facing a certain phenomenon. Asking questions can
initiate students' thinking skills process. Students' ability to ask critical questions is also one of the skills they hope to
acquire in the 2 1st century[46].

Based on the students' questions above, students are then asked to investigate the process of plant growth. Students
in groups plan procedures, carry out experiments enthusiastically, and are actively involved. They also wrote down
the results of their observations, presented them in a table, and then concluded. After that, they presented the results
of their ex periment to another group by providing an explanation by two students and asking questions given to another
group by two other students in that group. Using this method, plant lessons consist of 3 different meetings with the
following topics: discussion of plant body parts and their functions, the process of photosynthesis and relating the
importance of this process to living things, and plant growth.

Learning activity I, discussion of plant body parts and their functions. Students are divided into groups to engage,
explore, explain, elaborate, and evaluate what they learn. In study groups, students observe the parts of the plants that
have been provided. After that, students write down the results of their investigations and observations in their groups.
Students learn that each part of the body has its function which aims to fulfill the plant's needs for survival. Students
are encouraged to search for and collect various supporting information from the internet or other sources. Students
prove it dircctly through simple experiments. From the various procedures carricd out, students can communicate
learning results to teachers and classmates. Students learn scientific stories based on the values of the Koran. The
Qur'an also explains the greatness of Allah's creation in al-A'Raf verse 58

G835 Sl Gl BISETINGE V) 2550 W &L G355 a0 o0l AU & 540 Ll 3130

“And good land, the plants grow abundantly with Allah's permission, and the soil is not fertile, the plants only grow
miscrable. Thus We repeat the signs of (Our) greatness for those who are grateful.”

Learning activity II, the process of photosynthesis, and relating the importance of this process to living things.
Humans and animals will look for food if they feel hungry. Animals will move looking for prey. People will cook or
go to buy what they need. Then, what about plants? These living creatures do not move from place to place like us.
Neither has a mouth. However, just like all other living creatures, plants also need food. This is done through the
process of photosynthesis. Students are divided into groups to engage, explore, explain, elaborate | and evaluate what
they learn. In study groups, students observe the process of plant photosynthesis. After that, students write down the
results of their investigations and observations with their groups. Students are encouraged to search for and collect
various supporting information from the intemet or other sources. From the various procedures carried out, students
can communicate exam results to teachers and classmates.

Students learn scientific stories based on Al-Qur'an values from the teacher's presentation regarding Al-Qur'an
verses about plant growth. Allah is the one who sends down rain from the sky, which causes the growth of various
types of plants consisting of various shapes, Kinds, and flavors. The Qur'an also explains the greatness of Allah's
creation in Surah Al-An'am verse 99.

Surah Al-An'am (6:99):

A 2 YA A LR AD o R G a A DAL sl oL G I3 G301 585 God willing SA3 5 &0 el ba il A
Gl 38 28 S5 B 17 8 5 51 19 02 0\ S i
It means:

"And He is the One who sends down rain from the sky, then We make all kinds of plants grow with that water. So
‘We bring out from it plants in layers. And from a date palm tree that has thick bunches, it grows from its base, bunches
that bend down because of its weight, and vineyards, and olives, and pomegranates, all like and not like. Look at the
fruit when it bears fruit, and look when itis ripe. Verily in that are signs (of the greatness of Allah) for the people who
believe."

Learning activity I, plant growth. Students are asked to investigate the process of plant growth. Students are
divided into groups to engage, explore, explain, elaborate, and evaluate what they learn. Students prepare tools and
materials, the teacher prepares student activity sheets. Students investigated the growth process of green bean plants
planted in two places with different treatments. The first green bean seeds were treated with murottal verses from the
Koran and the second green bean seeds were not treated with murottal verses from the Koran. Students observe the
growth process of the green bean seeds and water them every day. Students are encouraged to search for and collect
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various supporting information from the internet or other sources. Students learn scientific stories based on Al-Qur'an
values from the teacher's presentation regarding m_‘]ur'em verses about plant growth. The Qur'an also explains the
greatness of Allah's creation in Surah Yasin verse 33,

(30 A U e Uz 5305 T 3 391 i &4
It means:
“And a sign (of Allah's great power) for them is the dead earth. We revived the earth and brought out grain from it. so
they ate from it.”

Table 4. Observation Results of the Application of Inquiry Learning

Average Learning Process Assessment (%)

Activity Stages Activity Description First Second Third

Introduction The teacher greets, conducts 90 100 100
apperception, conveys the
lcarning objectives

Core activities Observation 90 90 100
Investigation 100 100 100
Representative 100 100 100
Conclusion 100 100 100
Communication 100 100 100

Closing Conclusion and reflection 90 100 100

Average 97.1 98.6 100

The investigation, representation, conclusion, and communication stages were overall carried out well. This
happens because, since the first lesson, the teacher has guided students to carry out investigations in solving problems,
present the results obtained in an appropriate presentation form. draw conclusions from the results of the investigation,
and communicate them to other groups. The inquiry went well because the teacher and students were active and had
good observation, communication, and cooperation. The observation and communication stages in the learning
process can facilitate students to think critically to gain knowledge[46]Jand encourage students' critical thinking
disposition|47]. Student activities in collaborative group work also provide them with the opportunity to work together
in planning, implementing, negotiating, and evaluating when solving tasks or problems. This investigative activity
can make students become independent learners and encourage them to be responsible for their learning, learning
effectiveness, and thinking critically[48][49][50]. In this case, students become individuals who feel grateful to God
for the blessings and gifts that God gives in everyday life.

In conclusion learning activities, students appear active and responsible in presenting step-by-step the results of
their discussions with the group. In this stage of learning activities, students will become responsible individuals and
dare to express the results of their discussions with their group. An active student learning atmosphere to develop
religious spiritual potential, self-control, personality, intelligence, noble morals, and critical thinking skills. Students
lcarn scientific storics based on the values of the Koran and Hadith. From the various procedures carried out, students
can communicate exam results to teachers and classmates(Fahyuni et al., 2020). Apart from that, in communicating
their learning results, students look happy and enthusiastic in participating in each stage of learning, exploration, and
group activities, and show courage and politeness in expressing opinions. This is in line with the conclusion put
forward by Ramos who stated that students' active involvement in learning can activate their critical thinking[51]. At
the end of the lesson, the teacher and students conclude the lesson and provide reinforcement.

Students' Critical Thinking Skills Through Inquiry learning-based

Apart from increasing scientific literacy achievement, implementing science-based inquiry leaming can improve
students' critical thinking abilities (Table 5). The average critical thinking ability of students before taking part in an
inquiry is higher than conventional learning. Table 4 shows the average increase in students' critical thinking abilities
both through inquiry and conventional learning with an average N-gain of 51.9 and 18.04 respectively.
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Table 5. Descriptive Data on Students' Critical Thinking Skills

Group Inquiry . Conventional

Pre-Test Post-Test Pre-Test Post-Test
Mean 53.8 77.6 560 65.0
Standard of Deviation 126 04 119 83
Variance 1599 89.2 143.7 69.4
Maximum 730 91.0 720 82.0
Minimum 330 58.0 330 50.0
Range 40.0 34.0 390 32.0
Mean of N-gain 51.9 {medium) 18.04 (low)

To determine the significance of the increase in critical thinking skills, a statistical test was carried out on the two
average increases in students' eritical thinking skills with inquiry and conventional learning. Before inferential testing
is carried out, a prerequisite test is first carried out, namely normality and homogeneity testing, followed by the t-test.

Table 6. Results of Normality, Homogeneity, and Critical Thinking Skills t-test

Group Normality test Homogeneity Test T-test
INQUIRY P=0238 e .-
Conventional P=0383 P=0.4 P=00

The test results are in Table 6. The 1esults of the normality test and homogeneity test show p>0.05 so it can be
concluded that the two data are normally distributed and homogeneous. The t-test results show the value of t >t and
p < 0.05. This means that there is a significant difference between the average increase in students' critical thinking
skills with inquiry and conventional learning. This increase was hecause students seemed to be seriously paying
attention to the learning process, observing phenomena containing a science context while writing down the questions
they would ask. Additionally, the students appeared enthusiastic and collaborative during the investigation. Students
appear confident when asking and explaining to other students. Activities and discussions carried out by students
sharpen students' criticality which can ultimately improve their critical thinking skills. The activity of answering and
asking questions contributes positively to the development of critical thinking levels. Discussions can also increase
students' level of critical thinking and help students improve their ability to connect claims and evidence[52].
Observation results also show that almost all students arc actively involved in solving contextual problems through
investigative activities. Students criticize the problems they face, develop plans, and carry out problem-solving, This
supports the results of Rusilowati & and Khanafiyah's research that open inquiry can improve students' critical thinking
abilities[53].

Aspects of critical thinking skills in this research include carrying out basic clarification of problems. gathering
basic information, making conclusions, providing further clarification, and implementing strategies and tactics to
produce the best conclusions. Student skill attainment in each aspect of critical thinking skills is demonstrated in
Figure 1.

N-Gain Critical Thinking Skill

Making inferences

Providing further clarifications
Carrying out strategies and tactics
Gathering basicinformation

i

conducting basic clarification

o
=
(35}
W
B
w
o,

B Control M Experiment

Figure 1. Improving Students' Critical Thinking Skills in Every Aspect
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Figure | shows that the achievement of students' ¢ritical thinking skills in each aspect in the experimental class is
greater than the achievement in the contiol class. The most significant difference in improving critical thinking skills
is in the implementation strate gy aspect and the tactical aspect to produce the best conclusions, This happens because
inquiry learning provides students with the opportunity to make further plans. Before the experiment, such as
determining the purpose of the experiment, preparing tools and materials, searching the literature. determining stages,
and collecting and analyzing data. This activity requires strategies and techniques to solve problems well. Open-ended
laboratory activities facilitate the learning process in creating a more authentic learning environment. why and how
we investigate natural phenomena[54]. On the other hand, in the control class, students did not carry cut experiments
like those in the experimental class. Thus, when leamning in the control class, the teacher actively explains and
explores, and the students seem to behave passively in class.

EBed on the results obtained, implementation of inquiry can improve critical thinking skills (Table 5 and Table
6). Critical thinking is a key component of science education which aims to prepare students to think and be
responsible as citizens . Therefore, science learning must be able to facilitate students to build students' critical thinking
skills[55].

Integration of Science and Islamic Values

Understanding the integration of Islamic values in science learning is implied in the Koran. Many verses of the
Koran emphasize that hamans should always think about events in nature to strengthen their religious beliefs. Science
teaches humans how to manage nature, carry out various processes, and produce things for life's needs. Meanwhile,
gioﬂ teaches humans about the value sy:ilta}fdcvulion to the Creator and the value of Kindness lowards others.
Theintegration of Islamic values in learning 15 a process of guidance through educational 1ole models that are oriented
towards instilling life values which include religious, cultural, ethical, and aesthetic values towards the formation of
students who have religions spiritual intelligence, self-control, and a complete personality. , noble character, as well
as skills needed by himself, society, and the country[56].

The following is a flowchart intcgrating Islamic values and science. The integration of Islamic and scientific values
can be carried out scientifically by involving, exploring, explaining, describing. and evaluating. These findings were
carried out through scientific research and then integrated into the Islamic values presented in the Al-Qur'an by
utilizing Internet learning resources. In this way, students have a wide space for exploration without limits on the
learning outcomes obtained not only in terms of knowledge but more in learning to gain integrated skills, abilities,

A ST Strotsales * fﬁ\é # {9

Teachar
=~ Praviding Further
/)\r\ /6 Clarificabions

and knowledge.

e tharing Dask
Infarmetion

) Seldin
Figure 2 Integration of Islam and Science with Inquiry Learning

The learning activities in Figure 2 involve students in observing, investigating, representing, concluding, and
communicating in the learning process so that students can learn, think, act, and care about their environment. [57].
In the learning process, learning materials are connected to Islamic values based on the Koran and evidence of research
results that have been carried out to produce Muslims in schools which enable students to think critically in terms of
scientific knowledge and behavior. This is due to the characteristics of Generation Z, namely being more critical in
responding to new information. By comparing the information they know, they will be more critical [58].

Instilling Islamic values in students is a teacher of value and moral education not only when teaching them, but
whenever and wherever Islamic values must become an integral part of life. An event that shows the greatness of
God's creation is the process of plant growth. So far, students have not reflected on the knowledge they have by
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integrating Islamic values in the holy book Al-Quran and hadith. Students can learn and translate the meaning of this
verse through various discussions carried out in daily activities. Integration of Islamic values in learning helps students
to realize and experience values and place them integrally in their entire lives.

CONCLUSION

Science-based inquiry learning provides everyday context related to science. Syntax in science-based inquiry
learning includes observation, investigation, representation, conclusion, and communication. This syntax makes
students actively involved in learning so they can develop their knowledge and improve critical thinking skills in the
medium category. Critical thinking is a skill that students need to have in the future. Students' habituation in
developing their knowledge and critical thinking needs to be carried out continuously at various levels of education.
Critical thinking skills encourage students to solve the problems they face. Science context-based inquiry learning has
been proven to be effective in improving critical thinking skills which teaches students to carry out basic clarification
of problems and gather information. Not only that, students can also make conclusions at the end of learning activities.
Students can provide further clarification and execute strategies and tactics to produce the best conclusions.

The integration of science learning and Islamic values aims to facilitate and help students' learning process and an
active learning atmosphere to develop religious spiritual potential, self-control, personality, intelligence, noble morals,
and critical thinking skills. With the various stages that occur, these students compare and discuss the events that occur
in the Qur'an. By integrating Islamic knowledge and science, students have factual, cultural, and learning experiences
that correlate with the wonders of the Koran. The findings of this research are to produce Muslims in schools and
increase their faith and loyalty to whatever they have learned. Thus, the application of inquiry learning based on a
scientific context that is integrated with Islamic values provides an assessment not only of increasing students'
knowledge but also of improving critical thinking skills and the formation of students' religious attitudes.
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