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General background: Critical thinking is an essential competency in 21st-century education,
requiring learning models that actively involve students. Specific background: Elementary
science education often remains teacher-centered, limiting opportunities for students to
develop reasoning skills. Knowledge gap: Few studies in Indonesia have investigated the
integration of Islamic values within inquiry-based science learning, particularly in fostering
students’ critical thinking. Aims: This study aims to examine the role of science-based
inquiry learning integrated with Islamic values in improving critical thinking among fourth-
grade students. Results: Using a mixed-method design, findings indicate that the
experimental class applying inquiry learning showed higher post-test scores and N-gain
compared to the control class with conventional learning. Students actively engaged in
investigations, discussions, and reflections while relating their learning to Qur’anic values.
Novelty: The study uniquely integrates Islamic teachings with scientific inquiry to cultivate
both cognitive and spiritual development. Implications: The findings suggest that inquiry-
based learning contextualized with Islamic values can foster meaningful science learning
while shaping students’ character and critical thinking abilities.

Highlights :

1. Integration of Islamic values with inquiry learning supports critical thinking.
2. Students show higher achievement in inquiry-based classes.

3. Inquiry learning provides meaningful cognitive and spiritual development.

Keywords : Inquiry Learning, Science Education, Islamic Values, Critical Thinking, Mixed
Methods

Pendahuluan

Education involves ongoing learning within social contexts aimed at acquiring knowledge, skills,
attitudes, and critical thinking abilities. This process is undertaken by individuals to cultivate
personal competencies that can contribute to community advancement. One form of thinking skill
obtained through the educational process is critical thinking skills [1]. The goal of 2ist-century
education is to 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 result

[5].
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Studying science can help students strengthen critical thinking skills. Primary school science
lessons must be integrated, with students receiving hands-on experience to expand their knowledge.
In a constructivist learning setting, students are given chances to explore diverse information, analyze
it from various angles, establish links between their learning and personal experiences, cater to
different learning preferences, and engage in reflective practices [6]. In elementary science education,
educators motivate students to take ownership of their learning through conducting experiments,
gathering data, fostering curiosity through observation, and honing problem-solving abilities through
clear explanations [7]. Critical thinking emerges as one of the advanced cognitive skills attainable
through science education [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 each 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 IV
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 independently and face them freely [11]. 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]. Students'
inadequate critical thinking skills stem from a learning process that fails to nurture their development
in this area [13]. They lack training in posing and addressing questions and are not accustomed to
articulating their thoughts or viewpoints. Passivity and mere receptivity to teacher-led explanations
lead to reticence in expressing ideas or opinions among students, who tend to conform to instructions
rather than engage actively. A key element in the success of the teaching and learning 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]. Incorporating Islamic principles into education holds significance, particularly for Muslim
individuals. Furthermore, science education aims to enhance students' reverence and belief in the
omnipotence of God [15]. Since both are identical in their scientific mission, religion, and science
must coexist [16]. 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]. Thus, education serves as a platform for students to transform themselves and
their thought processes positively. This study examines how incorporating Islamic values into the
guided inquiry learning model affects students' critical thinking abilities.

Emphasizing the fusion of science education with Islamic values underscores an evaluation that
extends beyond mere knowledge enhancement for students. It also encompasses skill development
and the cultivation of the religious attitudes anticipated by students [18]. By integrating Islamic
religious education with science and technology, it is hoped that the learning carried out will be more
meaningful and easier to wunderstand. Education endeavors to guide students towards
comprehending, valuing, embracing, having faith in, and embodying the teachings of Islam, as
derived from its primary sources, namely the sacred texts Al-Quran and Al-Hadith. This is
accomplished through instructional guidance, practical training, and experiential activities [16]. 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 provide instructions to
students in the form of methodically structured questions that lead to the discovery of ideas [21].
Inquiry-based instruction entails creating scenarios where students are prompted to observe and
interrogate phenomena, propose explanations for their observations, devise and conduct experiments
to gather supporting evidence, and analyze data to draw conclusions [22]. Information grounded in
facts and firsthand experience tends to be more readily embraced and retained in memory over time.
Students excel in learning when presented with challenges. Through inquiry-based approaches,
students engage in investigations to discover answers for themselves. 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 learning model have increased motivation and
drive to apply their skills in solving problems [23][24][25]. Multiple preceding research endeavors
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have explored inquiry-based learning models and their influence on science procedural abilities
[26][27][28][29][30], critical thinking skills [31][10][32][33][34], creative thinking skills
[351[361[37][38]1[39] and also problem-solving skills [40][41][42][43][44]. Nonetheless, there is a
paucity of research conducted in Indonesia investigating the correlation between inquiry-based
learning and critical thinking skills. Additionally, there remains an absence of integration of Islamic
values into inquiry-based learning within science subjects.

Metode Penelitian

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. 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 methodologies involving observations, interviews, and supplementary documentation are
employed to examine learning activities that integrate Islamic values and science through inquiry-
based learning approaches. The quantitative method used was quasi-experimental with only a pretest-
posttest control group design. The research design is in Table 1.

Table 1. Research Design
Treatmen Observation

Group  Observations

t S
Expeilmen X1 o1 Y1
Control X2 02 Y2

The pretest-posttest group design uses two groups, namely the experiment group using inquiry learning (O1)
and the control group using conventional learning (O2) whose abilities are determined before and after studying the
growth process (X) and (Y). The learning process in the experimental class uses science context-based inquiry
learning which follows the stages of observation, investigation, explanation, conclusion, and communication (Table
2).

Table 2: Syntax and Student Activities in Inquiry Learning

No. Syntax Student Activities

1 Observation Students recognize issues
arising from observable
phenomena.

2 Investigation Students conduct group
investigations based on the

identified problems'
outcomes
3  Explanation Students  interpret and

elucidate the findings of the
investigation through written
explanations
4  Conclusion Based on the investigation's
findings, students draw
conclusions regarding the
material's content
5  Communicatio Students traditionally
n present explanations of the
investigation results
The five stages of inquiry support inquiry-based learning with a scientific approach, aiming to foster the
advancement of critical thinking abilities. Table 3 illustrates the correlation between the stages of learning and
critical thinking skills.
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Table 3: The Relationship between Inquiry Learning and Critical Thinking Skills

No. Syntax Student Activities
1 Observation Gather basic information
Investigation Perform basic clarification of
the problem
3 Explanation Carry out strategies and
tactics to make the best
conclusions
4  Conclution Make conclusions
5  Communicatio Provide further explanation
n

The data collection method employed in this study involves administering tests and observing both the
learning process and student engagements. The instrument utilized is a critical thinking assessment comprising five
indicators: analyzing arguments, drawing conclusions, observing and evaluating observational results, making
decisions on courses of action, and formulating focused inquiries [6]. The test is administered both prior to and
following the learning phase. Throughout the learning process, two observers oversee the inquiry-based learning
process and group activities. The gathered data is subsequently subjected to both descriptive and inferential analyses.
Qualitative data is initially supplemented by quantitative descriptive techniques, involving the calculation of
percentages for each measured aspect.

Hasil dan Pembahasan

Inquiry-based learning within a scientific framework entails utilizing a scientific context as a
platform to cultivate and enhance students' critical thinking skills. Guided by the teacher, students
progress through inquiry stages, considering their elementary school level (fourth grade), involving
observation, 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. Moreover,
students are encouraged to inquire and address problems by progressing through the following
inquiry stages: identifying issues, conducting scientific experiments, gathering, processing, and
analyzing data, presenting findings, and drawing conclusions while explaining the outcomes reached.

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 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 meant by growth? (8) What influences the plant growth
process? Based on this question, it shows that class IV students have enough critical thinking when
facing a certain phenomenon. Asking questions can initiate students' thinking skills process. The
capacity of students to pose critical inquiries is also considered one of the skills they aspire to develop
in the 21st century [46].

Based on the inquiries raised by students, they are then tasked with investigating the process of
plant growth. Working in groups, students devise procedures, enthusiastically conduct experiments,
and actively participate. They record their observations, organize them into a table, and subsequently
draw conclusions. Subsequently, they share their experiment results with another group, where two
students provide explanations, and two others ask questions. Through this approach, plant lessons
are structured across three distinct sessions covering discussions on plant anatomy and functions, the
process of photosynthesis, and its significance to living organisms, and the phenomenon of plant
growth.

Learning activity I, discussion of plant body parts and their functions. Students are grouped to
actively participate, explore, elucidate, elaborate, and assess their learning experiences. 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 motivated
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to seek and gather diverse supporting information from the internet or alternative sources. They
validate their findings through practical experimentation. Through various procedures undertaken,
students are able to communicate their learning outcomes to both teachers and peers. Additionally,
students delve into scientific narratives rooted in the teachings of the Qur'an, which elucidates the
magnificence of Allah's creations as expounded in verse 58 of Surah Al-A'raf.
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“And good land, the plants grow abundantly with Allah's permission, and the soil is not fertile, the
plants only grow miserable. 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 organized into groups to actively participate, investigate, elucidate, elaborate, and assess their
learning process. In study groups, students observe the process of plant photosynthesis. Following
this, students document the outcomes of their inquiries and observations within their respective
groups. They are prompted to seek and gather diverse supporting information from the internet or
alternative sources. Through the various procedures undertaken, students are able to convey
examination results to both 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. In
Surah Al-An'am verse 99, the Quran elaborates on the magnificence of Allah's creation.

}A}@.ﬂ\d)\u—e;w\;LAL\;);\AA_auLudS;wL\;PUA_\A\)AAC);JMAL\;L\S\)MLJAJM\UAL@’JLu\)ﬂ@\JuA}
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"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 it is
ripe. Verily in that are signs (of the greatness of Allah) for the people who believe."

Learning activity III, plant growth. Students are asked to investigate the process of plant growth.
Students are grouped to actively participate, explore, elucidate, elaborate, and assess their learning
process. 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 motivated to seek and gather
diverse supporting information from the internet or alternative sources. They acquire scientific
narratives rooted in the values of the Qur'an through the teacher's presentations on verses related to
plant growth. Additionally, the Qur'an elucidates on the magnificence of Allah's creation in Surah
Yasin verse 33.
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“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 apperception, 90 100 100
and conveys the learning objectives
Main 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 08.6 100
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The investigation, representation, conclusion, and communication stages were overall carried
out well. From the initial lesson onward, the teacher has been guiding students to conduct
investigations for problem-solving, present findings appropriately, draw conclusions based on
investigation results, and communicate these findings to other groups. The inquiry process
progressed smoothly due to active participation from both the teacher and students, who
demonstrated keen observation, effective communication, and cooperation. The observation and
communication phases within the learning process can enhance critical thinking among students,
facilitating knowledge acquisition [46] and encourage students' critical thinking disposition [47].
Engaging in collaborative group work offers students the chance to collaborate in planning, executing,
negotiating, and assessing tasks or challenges. This investigative practice fosters independence among
students, encouraging them to take responsibility for their learning, enhance learning efficacy, and
develop critical thinking skills [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. A
dynamic learning environment for students to cultivate their religious and spiritual capacities, self-
discipline, personality, intellect, virtuous ethics, and critical thinking abilities. Students delve into
scientific narratives grounded in the teachings of the Quran and Hadith. Through diverse procedures,
students are able to share examination outcomes with both teachers and peers [18]. Additionally,
when conveying their learning outcomes, students exhibit joy and eagerness during each phase of
learning, exploration, and group tasks, demonstrating bravery and courtesy in voicing their
perspectives. This corresponds with Ramos' assertion that students' active engagement in learning
can stimulate their critical thinking [51]. Towards the conclusion of the lesson, both the teacher and
students wrap up the session and offer reinforcement.

Students' Critical Thinking Skills Through science-based inquiry learning
In addition to enhancing scientific literacy achievement, the adoption of science-centered inquiry
learning methods can enhance students’ critical thinking skills, as indicated in Table 5.

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 56.0 65.0
Standard of Deviation 12.6 9.4 11.9 8.3
Variance 159.9 89.2 143.7 69.4
Maximum 73.0 92.0 72.0 82.0
Minimum 33.0 58.0 33.0 50.0
Range 40.0 34.0 39.0 32.0
Mean of N-gain 51.9 (medium) 18.04 (low)

Prior to engaging in inquiry-based learning, students exhibit a higher average level of critical
thinking ability compared to conventional learning methods. Table 4 illustrates the average
enhancement in students' critical thinking skills through both inquiry-based and conventional
learning, with an average N-gain of 51.9 and 18.04, respectively. To ascertain the significance of the
improvement in critical thinking skills, a statistical examination is conducted on the two average
enhancements achieved through inquiry-based and conventional learning. Before conducting
inferential testing, prerequisite tests such as normality and homogeneity testing are carried out,
followed by the t-test.

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

Group

Test Test
Inquiry P=0.38 _ P=
Conventional P =0.83 P=0.44 0.0

The test outcomes are displayed in Table 6. Findings from the normality and homogeneity tests
reveal that p > 0.05, indicating that both datasets are normally distributed and homogenous. The t-
test results indicate that the t value exceeds the critical t value, and p < 0.05. This signifies a notable
difference between the average enhancement in students' critical thinking skills observed through
inquiry-based and conventional learning. This improvement is attributed to students' evident
engagement in the learning process, where they attentively observe phenomena with scientific
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contexts while documenting questions they intend to pose. Furthermore, students demonstrate
enthusiasm and collaboration throughout the investigation.

They exhibit confidence in both asking and explaining concepts to their peers. The activities and
discussions conducted by students hone their critical thinking abilities, ultimately contributing to
their overall improvement. Engaging in question-answer interactions positively influences the
advancement of critical thinking levels. Moreover, discussions serve to elevate students' critical
thinking aptitude and enhance their capacity to correlate claims with evidence [52]. The observations
indicate that nearly all students actively engage in resolving contextual challenges through
investigative tasks. They scrutinize the issues they encounter, devise strategies, and execute problem -
solving methodologies. This aligns with the findings of Rusilowati and Khanafiyah's study, suggesting
that open inquiry methods can enhance students' critical thinking skills [53].
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Figure 1. Improving Students' Critical Thinking Skills in Every Aspect

The critical thinking skills assessed in this study encompass fundamental problem clarification,
information gathering, drawing conclusions, elaborating further, and employing strategies and tactics
to derive optimal conclusions. Student proficiency in each facet of critical thinking skills is illustrated
in Figure 1.

Figure 1 illustrates that students in the experimental group exhibit higher levels of critical
thinking skill attainment in each aspect compared to those in the control group. The most significant
difference in improving critical thinking skills is in gathering basic information and providing further
clarification. 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 task necessitates the utilization of effective problem-solving strategies and techniques. Open-
ended laboratory exercises aid in fostering a more genuine learning atmosphere by encouraging
exploration into the reasons and methodologies behind investigating natural phenomena [54]. On the
other hand, in the control class, students did not carry out experiments like those in the experimental
class. Thus, when learning in the control class, the teacher actively explains and explores, and the
students seem to behave passively in class.

According to the findings, the adoption of inquiry-based methods can enhance critical thinking
abilities, as indicated in Tables 5 and 6. Critical thinking plays a pivotal role in science education, as it
endeavors to equip students with the capacity to think critically and responsibly as citizens.
Consequently, science education should be structured to effectively cultivate students' critical
thinking skills [55].

Integration of Science and Islamic Values

The Quran implies the significance of incorporating Islamic values into science education.
Numerous Quranic verses emphasize the importance of contemplating natural phenomena to
strengthen one's religious faith. Science equips individuals with the knowledge to interact with nature,
carry out various processes, and fulfill life's necessities. Conversely, religion imparts teachings on
devotion to the Creator and the value of compassion towards others. Integrating Islamic values into
education entails guiding students through exemplary educational models focused on instilling life
values encompassing religious, cultural, ethical, and aesthetic aspects. This aims to foster the
development of students who possess religious spiritual intelligence, self-discipline, integrity, noble
character, as well as the requisite skills for personal, societal, and national advancement. [56].

The subsequent document depicts a flowchart merging Islamic principles with scientific
methodologies. The fusion of Islamic and scientific values can be systematically executed through
engagement, exploration, explanation, depiction, and evaluation. These discoveries stem from
scientific investigations and are subsequently harmonized with Islamic principles delineated in the
Quran, utilizing online educational materials. This approach offers students extensive room for
exploration, with no constraints on the diversity of learning outcomes, fostering not only knowledge
acquisition but also the development of integrated skills and competencies.
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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]. Throughout the educational journey, instructional materials are
aligned with Islamic principles derived from the Quran and substantiated by research findings. This
integration aims to cultivate critical thinking skills among students within the school setting, fostering
their ability to critically assess both scientific knowledge and behaviors. 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. The
process of plant growth exemplifies the magnificence of God's creation. However, students have yet to
contemplate their knowledge by incorporating Islamic values from the Quran and Hadith. Through
daily activities and discussions, students can grasp and interpret the significance of this verse,
enhancing their understanding. Integration of Islamic values in learning helps students to realize and
experience values and place them integrally in their entire lives.

Simpulan

Science-based inquiry learning contextualizes science within everyday situations. The structure
of science-based inquiry learning comprises observation, investigation, representation, conclusion,
and communication. This structure actively engages students in learning, facilitating the development
of their knowledge and enhancement of critical thinking skills, which are crucial for their future
endeavors. Fostering students' inclination towards knowledge acquisition and critical thinking should
be consistently nurtured across various educational levels. Critical thinking abilities empower
students to tackle challenges effectively. Science context-based inquiry learning has been
demonstrated to be effective in enhancing critical thinking skills, guiding students in basic problem
clarification and information gathering. Furthermore, students can draw conclusions at the
culmination of learning activities, providing additional clarification and employing strategies and
tactics to derive optimal conclusions.

The merging of science education and Islamic principles seeks to facilitate and enhance
students' learning process within an active learning environment, fostering the development of
religious spirituality, self-discipline, character, intelligence, noble ethics, and critical thinking skills.
Through various stages, students engage in comparisons and discussions related to events depicted in
the Quran. The integration of Islamic teachings and scientific knowledge provides students with
factual, cultural, and educational experiences that resonate with the marvels of the Quran. The
outcomes of this study aim to cultivate devout Muslims within educational institutions and strengthen
their faith and dedication to their acquired knowledge. Consequently, implementing inquiry-based
learning grounded in scientific contexts intertwined with Islamic values not only enriches students'
knowledge but also enhances their critical thinking abilities and nurtures their religious beliefs.
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