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ABSTRACT:

Purpose: The purpose of this article is to explain how inquiry-based learning
management influences the comprehensive education of students based on a
systematic review of the literature. Applying inquiry in science education is
fundamental nowadays, since it provides students with the scientific capabilities to
solve problems in their environment, transforming their reality and thus improving their
quality of life.

Methods and materials: The methodology used is the bibliographic review of
scientific articles, belonging to databases such as Scopus, Eric, Google Sholar,
Dialnet, among others. A total of 69 documents have been reviewed, published from
2014 to 2022, of which 68 are original articles and 1 doctoral thesis, national and
international, in Spanish and English language.
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Results: The literature review shows that inquiry learning is effective because it favors
autonomous learning, the development of scientific, mathematical and metacognitive
skills. It also allows the comprehension of information, the strengthening of scientific
literacy, the development of critical thinking and creativity, thus achieving the integral
development of the student. To this end, it is important that teachers and students
assume their new role in the science class: where the teacher is a facilitator, a guide
for learning, and the student is an active researcher, a builder of his own learning,
capable of making his own decisions and solving problems.

Conclusions: However, in the search for information based on the literature review,
the effectiveness of inquiry in strengthening cooperative work has not yet been studied,
considering that it allows understanding, the development of scientific skills and
achieves significant learning in science classes.

Keywords: Inquiry; mathematical; scientific and metacognitive skills; autonomous
learning.

RESUMO:

Objetivo: O objetivo deste artigo é explicar como a gestdo da aprendizagem baseada
em questionamentos influencia a educacéo integral dos alunos com base em uma
revisdo sistematica da literatura. A aplicacdo da investigacdo no ensino de ciéncias é
fundamental nos dias de hoje, pois fornece aos alunos a capacidade cientifica para
resolver problemas em seu ambiente, transformando sua realidade e, assim,
melhorando sua qualidade de vida.

Métodos e materiais: A metodologia utilizada é a revisédo bibliografica de artigos
cientificos, pertencentes a bancos de dados como Scopus, Eric, Google Sholar,
Dialnet, entre outros. Foram revisados 69 documentos, publicados de 2014 a 2022,
dos quais 68 sao artigos originais e 1 tese de doutorado, nacionais e internacionais,
em espanhol e inglés.

Resultados: A revisdo da literatura mostra que a aprendizagem por investigacéo é
eficaz porque favorece a aprendizagem autbnoma, o desenvolvimento de habilidades
cientificas, matematicas e metacognitivas. Também permite a compreensao de
informacdes, o fortalecimento da alfabetizagdo cientifica, o desenvolvimento do
pensamento critico e da criatividade, alcancando assim o desenvolvimento integral do
aluno. Para isso, é importante que professores e alunos assumam seu novo papel na
aula de ciéncias: onde o professor € um facilitador, um guia para a aprendizagem, € o
aluno é um pesquisador ativo, um construtor de sua propria aprendizagem, capaz de
tomar suas proprias decisdes e resolver problemas.

Conclusdes: No entanto, na busca de informac¢des com base na revisdo da literatura,
ainda ndo foi estudada a eficacia da investigacdo no fortalecimento do trabalho
cooperativo, considerando que ela permite a compreenséo, o desenvolvimento de
habilidades cientificas e alcanca uma aprendizagem significativa nas aulas de
ciéncias.

Palavras-chave: Investigacdo; matematica; habilidades cientificas e metacognitivas;
aprendizagem autbnoma.

1 INTRODUCTION
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Inquiry learning is a strategy that provides the methodology and a structure that
adapts to the way people learn and practice science (Reyes-Cardenas, 2012); it is
based on Piaget's constructivism theory, which assumed that, in learning activities,
students construct knowledge in cognitive structures through interactions with their
environment (Sutrisno et al., 2020). Inquiry learning starts with questioning, the
problem is carried out by asking questions related to the material being studied; then
students write hypotheses. The teacher plays the role of facilitator by reviewing the
open-ended questions and hypotheses (Ristanto et al., 2017). The effectiveness of
this approach has been demonstrated with respect to education, which is why a large
majority of countries are interested in improving science sessions in Regular Basic
Education (Yzcategui, 2013), since it favors the strengthening and development of
problem-solving skills and the development of critical thinking and decision-making
skills (Avsec and Kocijancic, 2014). This learning includes the stages of independent
exploration and construction of concepts, which are important keys to train students'
processing skills; it increases motivation and curiosity, understanding, skills and
attitudes of learners (Sutrisno et al., 2020). Also, it should be oriented to promote
research skills with a correct perspective of science, promote argumentation based on
demonstrations, compare and evaluate alternative ideas, build theories and
explanatory scientific models (Romero-Ariza, 2017); it allows students to participate in
the generation of knowledge instead of being passive recipients of knowledge
(Mansour, 2015 cited by Fan and Ye 2022), students learn science by doing science,
which is the basis of research (Marifios and Apolaya, 2021): therefore, it is important
that science lessons are enjoyable, useful for their daily lives (Rubio and Garcia
Conesa 2022), learning activities should occur in a close context, using real contexts,
generating alternatives to solve problems in teams, communicating what they have
learned and favoring the transmission of knowledge to other usual scenarios
(Aramendi Jauregui et al., 2018).

Students lack interest in science, which is due to the lack of value in science
education (Sosa and Davila, 2018). One of the reasons is the way science is taught,
which prevents learners from establishing connections between concepts,
representations and contexts of reality; analysis and critical thinking are not promoted
(Martinez and Riveros, 2019, cited by Marifios and Apolaya, 2021). The research

conducted shows that teachers do not use didactic methods that help learners to
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acquire knowledge in a meaningful way, which leads to the loss of interest in learning
(Pefna et al, 2019); consequently, learners do not know the meaning and importance
of research, which evidences a weak mastery of scientific skills (FI6éres and Gonzales,
2021); Likewise, they show other problems such as information storage, information
search and lack of investigative initiative, they merely follow the teacher's indications
and expect to be directed in the teaching process, i.e., the constructivist approach is
not fully adopted as proposed by the Ministry of Education (Mandujano et al 2021).
Inquiry-based science learning is effective and essential in quality teaching for the
development of critical thinking skills. But teaching practices show gaps in research
training and, as a consequence, a poor repetition of these processes in teaching, since
a methodology that allows active participation is not applied so that students can
inquire as a team (Oquendo, 2019). For this, teachers need to change the concept of
science education, applying an inquiry methodology, in which the student is the
protagonist, thus assuming that he/she has a great responsibility in the process
(Martinez and Riveros, 2019, cited by Marifios and Apolaya, 2021).

In this article we will address the contributions of different authors with respect
to the following aspects: inquiry in the strengthening of critical thinking, in the
comprehension of information, in the development of scientific and metacognitive
skills, in the development of creativity, in the strengthening of literacy, autonomous
learning and mathematical skills. Research on the effectiveness of inquiry in enhancing
critical thinking affirms that the inquiry learning model is effective in improving the
quality of critical thinking in students' scientific (Pujani, 2022) and cognitive learning
(Zain, 2018; Sutiani et al., 2021; Adnan, et al., 2021). Regarding the effectiveness of
inquiry in skill development, they mention that teachers using inquiry models improve
learners' cognitive skills and critical thinking (Adnan, et al., 2021; Wale, & Bishaw,
2020). So also that inquiry-based learning strategies significantly improve students'
knowledge on topics developed in science; it allows greater acquisition (Nybo & Mayo,
2015), promotes meaningful learning, construction and management of scientific
knowledge and turns the teacher into a learner together with his or her learners
(Goémez, et al 2017; Castillo, 2019). On the other hand, it is also mentioned that inquiry
is effective in the development of scientific skills (Sosa and Davila, 2019), since this
approach effectively trains learners' metacognitive capacity at an even higher level,
makes learners reflect, investigate, solve problems and make decisions (Nunaki et al.,

2019). Also, articles on inquiry in autonomous learning, mentions that inquiry learning
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gives learners the opportunity for independent learning (Arantika et al., 2019); it
encourages learners to think and work autonomously, stimulates learners to think
scientifically and solve problems on their own (Husni, 2020; Utaminingsih, 2022). Also,
research on inquiry in strengthening scientific literacy argues that inquiry effectively
and efficiently promotes students' scientific literacy, thinking skills, and scientific
attitude (Pratiwi et al., 2021; Vergara and Tovar 2017). Moreover, articles on inquiry in
the development of creative thinking, claim that the inquiry learning model is more
effective than in traditional learning in developing students' creative thinking skills
(Suardana et al., 2019; Asy'ari, et al., 2021; Nurhadi et al., 2016) since in inquiry skills
are practiced in terms of completeness and originality (Suardana et al., 2019). Finally,
research on inquiry in the development of mathematical skills tells us that inquiry
learning in mathematics effectively promotes the development of learners' reasoning
skills (Sen et al., 2021), is effective in optimizing the quality of problem-solving skills
(Pujani, 2022; Divrik et al., 2020).

The objective of this research article is to explain how inquiry learning influences
the integral formation of students. Also, to make known the effectiveness of this
strategy in learning since it favors the development of scientific skills, the construction
of scientific knowledge, motivates the active participation of the student, allowing them
to use the skills that scientists use when conducting research (Marifios and Apolaya
2021), to achieve the objectives established in a culture of science and to develop
critical thinking (Gallejo and Marquez 2018), thus achieving the integral development
of the student. In this process of inquiry learning, it is important to highlight the role of
the teacher, who must be reflective in his pedagogical activities, knowing that he not
only directs the student to make decisions as a scientifically literate citizen, but also
constantly reconstructs his professional knowledge (Vergara and Tovar 2017).
Regarding the research on the effectiveness of inquiry learning, this was conducted
from the systematic review of 48 scientific articles from reliable sources of Scopus,
Eric, Google Sholar databases, among others. On the other hand, one of the problems
that arose was that most of the original articles in English were found in platforms
without access to download and visualization. In addition, the results of the study with

their respective conclusions and the bibliography used will be presented.

2 METHODS
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The research article aims to explain the effectiveness of inquiry-based learning
in the comprehensive training of students based on the systematic review, which
consists of a study that examines quantitative and qualitative aspects of primary
sources with the purpose of summarizing knowledge in order to provide clear
information on a specific topic (Manterola et al., 2013; Pardal-Refoyo & Pardal-Pelaez,
2020); the systematic review is based on the scientific method, which follows a
predefined protocol with strict inclusion and exclusion criteria for the synthesis of the
results, allows improving the transparency and reliability of the conclusions obtained
(Linares-Espinos E, et al., 2018). The research has a qualitative approach, which is
oriented to the study of the meanings of human action and social life, it uses an
interpretive methodology, its purpose is to find a theory with which the effectiveness of
the data can be verified, the hypotheses are not verified for compelling reasons, they
arise during the process and are debugged when more data are collected or are
research results (Polania et al., 2020), The bibliographic search was carried out in
primary sources: 68 original articles; and secondary sources: 1 doctoral thesis, making
a total of 69 documents explored; in relation to language, articles in Spanish and
English were analyzed; as well as from different countries besides Peru, such as
Colombia, Indonesia, Turkey, among others. A variety of databases were considered:
Scopus, Eric, Google Sholar, Dialnet, Redalyc and Latindex. The review was carried
out through search tricks, subject, key words and by bibliography. The validity of the
information was given according to the use and contribution to the research problem,
therefore only 48 articles were accepted that were published from 2014 to 2022 and
those that contained information related to the topic and easy access to all the
information of the scientific article in order to analyze the effectiveness of inquiry
learning in the development of critical thinking, understanding of information, creativity,
scientific and mathematical skills, in addition, inquiry in strengthening autonomous

learning and scientific literacy.

3 RESULTS AND DISCUSSIONS

The literature review to perform the analysis on Effectiveness of inquiry learning

in the integral formation of students was carried out in 48 documents, including 47
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original articles and 1 doctoral thesis, which were published from 2014 to 2022, from
different databases, languages and nationalities.

After debugging different original and review articles, we have organized the
information on the chosen topic. To this end, we will address the contributions of
different authors with respect to the following aspects: inquiry and the development of
critical thinking, understanding of information, development of scientific and
metacognitive skills, development of creativity, strengthening of literacy, strengthening
of autonomous learning and strengthening of mathematical skills.

Critical thinking is the ability to explain with an open mind the evidence
supporting reasons for solving problems; this ability to interpret and explain empirical
data from different perspectives, as well as discussion during lectures, increases self-
confidence and activates the learning process (Adnan, et al., 2021). Critical thinking
helps students in their professional life because it involves interpretation, analysis,
reasoning, evaluation, explanation, and self-regulation (Wale, & Bishaw, 2020).
Aspects of critical thinking are: analysis, reasoning, evaluation, and decision making
(Verawati et. al 2020). Inquiry learning model is effective in improving the quality of
critical thinking in scientific (Pujani, 2022) and cognitive learning of students (Zain,
2018; Sutiani et al., 2021) and university level (Adnan, et al., 2021). Scientific literacy
inquiry developed in teaching and learning enhances students' critical thinking (Sutiani
et al., 2021). On the other hand, the inquiry model involved in the process of reflection
(Verawati et al., 2020) and the inquiry creative processes (ICP) learning model foster
critical thinking skills of future science teachers (Wahyudi, 2019; Verawati et al., 2020).
This ICP model uses well-constituted and systematic learning through a series of
experiential activities that include scientific creativity and scientific process skills
Scientific process skills have a great impact on learning because it helps the student
to improve higher mental skills such as critical thinking, decision making, and problem
solving skills (Wahyudi, 2019). Teachers using guided inquiry models improve learners'
cognitive skills and critical thinking (Adnan, et al.,, 2021). So also, inquiry-based
learning in argumentative writing classes strengthens students' critical thinking (Wale,
& Bishaw, 2020), being more effective than the traditional learning method considering
students' higher level of knowledge and skills, the level is understood as an increase
of knowledge and skills in the cognitive domain at the following levels: remembering,
understanding, applying, and analyzing (Sotakova et al., 2019). Likewise, process-

oriented guided inquiry learning (POGIL) is a model related to constructivism theory
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that is learner-centered, making them more active with thinking skills and apt to solve
problems through group work (Aiman et al., 2020). Learning science through guided
inquiry based blended learning more effectively enhances students' critical thinking
(Zain, 2018). For all of the above, it is important and necessary that teachers of regular
basic education apply in their classes, inquiry-based learning strategies to promote the
development of critical thinking in students as this will allow them to understand,
reason, analyze, interpret, and solve problems that are presented to them and they
can also apply it to their daily lives and make important decisions for their professional
life.

Inquiry learning strategies significantly improve students' knowledge of
developed topics in science; allows for greater acquisition (Nybo and Mayo, 2015),
development (Letina, 2016) and improvement of scientific knowledge and does not
distort the learning of initially underachieving students (Gomez, et al 2017) even for
more experienced students, while a step-by-step instructional course limits the
development of experiential skills and conceptual knowledge (Wing-Mui et al., 2016);
improves understanding of scientific concepts (Koksal and Berberoglu, 2014);
achieving better academic results in the field of natural sciences (Abdi, 2014; Gomez
et al., 2017; Jiun et al.,2018); students engage in many activities and thought
processes that scientists use to produce new knowledge, design and conduct
experiments to gather information about questions, formulate explanations from
evidence, communicate and justify explanations (Arantika et al., 2019); help to use
memory in learning and move to new situations; encourages students to think
scientifically and solve emergent problems (Husni, 2020; Utaminingsih, 2022);
stimulates higher thinking; makes students significantly more active, receptive and
enthusiastic, more questioning and happier to discover new information in the learning
process; emphasizes the balanced development of cognitive, affective and
psychomotor aspects (Arantika et al., 2019; Husni, 2020). Designing and implementing
this approach, requires taking into account the characteristics and previous
experiences of the participants; in experimental lessons, it is important that students
are actively involved in learning activities before the experimental phase (Sosa and
Davila, 2019; Nybo and Mayo, 2015). It is important to be consistent with students in
the classroom about what you want to achieve, which means making decisions about
what will be learned, what it will be done for and what is the best way to achieve it

before practice (Sosa and Davila, 2019).The inquiry methodology as a didactic strategy
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is more effective than the traditional teaching methodology, since it significantly favors
science learning, privileges experience and prior knowledge, promotes meaningful
learning, the construction and management of knowledge and transforms the teacher
into a learner together with his students(Castillo, 2019). In this way, valuable and
continuous learning is achieved in science teaching, thus favoring scientific and
humanistic learning (Tekin. and Mustu (2021). This form of education is more fun and
meaningful as it enables and directs the learner to find answer/solution to the
guestion/problem, this leads to a higher level of understanding (Suduc et al., 2015). In
science classes, teachers combine in their tasks valuable concepts that are related to
scientific competencies and in turn enable the improvement of certain skills:
experimentation, exploration of answers in different contexts (Salcedo and Nisperuza,
2022), it is important that these classes help them to understand the subject and are
useful in everyday life (Suduc et al.,, 2015). We can conclude that inquiry-based
learning favors the acquisition of scientific knowledge, thus raising the learning level of
students, strengthens memory, the ability to solve problems, allows students to actively
participate in class, easily receive new information and question what they learn.
Inquiry-based teaching is an approach that develops scientific skills, such as
formulating research questions, hypotheses, reasoning and predictions, and helps
develop positive and constructive attitudes towards science and science learning.
Reasoning is a skill that allows them to correctly analyze what they have observed,
learners develop it very well through inquiry (Sosa and Davila, 2019). This approach
effectively trains learners' metacognitive ability to an even higher level, it engages
learners in various learning activities: reflection, investigation, hypothesizing,
information selection, problem solving, decision making, evaluating research findings,
and drawing conclusions about possible hypotheses to answer (Nunaki et al., 2019).
Metacognitive activities occur when students learn to question and evaluate the
opinions of their peers in groups (Hastuti et al., 2020). On the other hand, inquiry-based
learning strategy refines metacognitive reading skills; scholars define guessing,
analyzing, describing, and identifying the main idea as metacognitive reading skills that
can be developed through this strategy (Alshammari, 2022). The use of inquiry
methods in science classes has positive effects on students' academic performance,
attitudes, and scientific skills (Tekin and Mustu, 2021). Therefore, directing the teacher
to inquiry-based activities effectively improves students' performance, inquiry skills and

positive attitudes (Koksal and Berberoglu, 2014); since under the teacher's guidance,
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the learner has the opportunity to formulate inquiry questions, questions that can be
answered through experiments, measurements or observations, which are basic
learning in science classes (Sosa and Davila, 2019). Thus, it also allows developing
students' reading comprehension and creating a communicative and interactive
environment in the classroom (Alshammari, 2022). On the other hand, the Orient-
Explore-Explain-Explain-Reflect (OE3 R) strategy, together with inquiry, significantly
affects scientific reasoning skills and can be applied to science education at all
educational levels as they stimulate the student to better understand the research
process that researchers go through (Septyastuti et al., 2021); effectively improves
computational thinking (Sulistiyo et al., 2020); as well as, scientific process skills
(Utaminingsih, 2022). Guided inquiry has a positive effect on students' cognitive and
affective characteristics, as it improves understanding of scientific concepts, as well as
inquiry skills and attitudes towards science (Koksal and Berberoglu, 2014). The
scientific process skills taught through this approach are superior to those in traditional
classrooms; it optimally engages all students' abilities to search and investigate
systematically, critically, logically, and analytically so that students can articulate their
observations with confidence. It also develops intellectual, emotional, and scientific
process skills (Juniar et al., 2021). Incorporating these methodologies in the science
classroom is important for them to continue the acquisition of new skills and cognitive
processes (Arantika et al., 2019). Indeed, inquiry is able to develop higher order
thinking skills (Qamariyah et al., 2021); moreover, they can observe the activity, ask
guestions, correct, and share their knowledge with their classmates (Jiun et al., 2018);
the teacher plays an important role as a motivator, guide, facilitator, and leader of
learning (Qamariyah et al., 2021). Then, the importance of effective use of these
methods in science education programs and courses is clear (Tekin and Mustu, 2021).
Therefore, inquiry learning allows the development of scientific, metacognitive and
intellectual skills, since through inquiry the student reflects on his own learning,
explores, investigates, selects scientific information, formulates hypotheses, solves
problems and makes decisions.

Autonomous learning is a set of learning strategies that allow learners to plan
creatively to acquire skills and engage in independent learning (Venegas, 2021).
Science-based learning succeeds in providing students with the opportunity for
independent learning (Arantika et al., 2019); encourages students to think and work

independently; avoid traditional learning; encourages students to think scientifically
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and solve emergent problems (Husni, 2020; Utaminingsih, 2022);this allows the
learner to be the sole artificer of his own growth and develop his decisions, methods,
ideas, tools, techniques, methods, thus using his ability to learn voluntarily, to take on
the challenges that he faces (Venegas, 2021); during the science sessions, learners,
successfully acquire at least some of the skills, seek and find help from teachers as
facilitators, which effectively affects the development of the students' scientific process
skills (Arantika et al., 2019). Autonomous learning and inquiry-based learning (ABI) are
related because both require changes in curriculum design, ease of access to scientific
sources and information technologies, efforts that ensure deep learning. The
implementation of ABI in higher education allows the development of new and
interdisciplinary work that develops students' research skills by introducing them to the
scientific research process. In addition, it allows a natural connection between man
and his socio-natural world (Espinel-Guadalupe et al., 2016). Inquiry learning is
effective in improving self-efficacy because it offers more diverse sources of self-
efficacy, such as mastery experience and cognitive rehearsal (Sulistiyo, 2020); it also
moves learners from participation to constructive action. It also allows learners'
creative ideas to develop more constructively. Learners choose to work with teachers,
but as they make decisions and speak for themselves, it becomes clear to learners
that their participation roles have changed (Yildiz-Feyzioglu and Demirci, 2021). Then,
we can say that inquiry-based learning enables students to learn, to think and work
independently, to be the one responsible for their own learning, the constructor of their
own knowledge that will enable them to make decisions in an assertive way.

The term scientific literacy described in PISA 2015 answers the question of what
today's young people should know, value and be able to do in situations related to
science and technology (Romero-Ariza 2017). Scientific literacy has the following
characteristics: orientation and explanation of content, conceptualization is planned
through questioning and hypothesis phases, hypotheses are tested in a process of
inquiry that includes stages of research, experimentation and interpretation of data to
obtain new information, the conclusion stage are decision-making processes to form
explanations, finally contextualization and recontextualization are steps in the analysis
of research processes through communication and reflection.The attitude and the level
of engagement of students in learning depends largely on the control of scientific
literacy (Sutiani et al., 2021). It is significant to learn with inquiry to develop scientific

literacy (Widowati et al., 2017; Ristanto et al., 2017). The execution of inquiry education
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turns the learner into a scientist who wants to understand nature as a scientific
application and give an explanation about what he/she has learned (Rakhmawan et al,
2015). Ristanto et al., 2017) Mastering scientific literacy, enables students to plan and
design experiments for scientific inquiry, ask questions, formulate hypotheses, design
experiments to test hypotheses, gather information, draw conclusions. This skill
provides students with a systematic scientific way of thinking about learning and work
tasks (Sutiani et al., 2021; Pratiwi et al., 2021). POGIL, a process-oriented guided
inquiry learning model that uses real-world tools to help students use expository
learning, influences students' scientific literacy and critical thinking (Aiman et al 2020).
Research effectively and efficiently promotes students' scientific literacy, thinking skills,
and scientific attitude (Pratiwi et al., 2021; Vergara and Tovar 2017). In this sense, it is
important to start from the integration of the professional knowledge of the science
teacher to increase cognitive and attitudinal research skills and thus develop the
scientific thinking of learners who, as citizens of the future, make responsible decisions
about the advances, limitations and risks of science and technology in society from the
point of view of scientific literacy (Pratiwi et al., 2021), as well as providing tools for
teachers to improve their pedagogical practices. In this sense, a reflective teacher in
his pedagogical activities not only directs the student to make decisions as a
scientifically literate citizen, he also constantly reconstructs his professional knowledge
and projects himself as a teacher at the social level through the skills offered by
scientific literacy (Vergara and Tovar 2017). Therefore, inquiry-based learning is
effective in strengthening scientific literacy because thanks to inquiry the student is
able to plan, design experiments to test hypotheses, collect data, and draw
conclusions, thus achieving an attitude and commitment of the student towards
learning science.

Scientific creativity is the ability to discover, solve new problems, and formulate
hypotheses (Panjaitan & Siagian, 2020). The components of creative thinking are
fluency, flexibility, and refinement. Creative thinking influences students' scientific
processes (Juniar et al., 2021). The development of scientific process skills and
scientific creativity is promoted by scientific learning (Panjaitan & Siagian, 2020).
Directed inquiry learning with creative thinking skills enhances students' scientific
process skills, especially in science courses when they actively participate in learning
they succeed in making their own discoveries. Learning that includes creative thinking

skills is necessary for formulating problems, forming hypotheses, making decisions,
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and drawing conclusions (Juniar et al., 2021). An inquiry learning model is more
effective than in traditional learning in developing students' creative thinking skills
(Suardana et al., 2019; Asy'ari, et al., 2021; Nurhadi et al., 2016) as in inquiry skills are
practiced in terms of completeness and originality (Suardana et al., 2019). For this, it
is important to allow greater contextualization of the learning material to everyday life,
so that it is easier for them to relate their initial knowledge to the new knowledge being
taught (Asy'ari, et al., 2021). Definitely, inquiry effectively favors the development of
creativity since students actively participate in science classes, putting into practice all
their creativity, originality and scientific skills that inquiry allows.

Problem solving is one of the higher order thinking skills that requires the ability
to understand, apply, analyze and evaluate (Gunawan et al., 2020). Prediction,
explanation, generalization, and reasoning ability, are one of the indicators of
reasoning ability. Inquiry-based learning in mathematics (IBL-M) positively promotes
the development of students' reasoning skills (Sen et al., 2021), is effective in
improving the quality of problem-solving skills (Pujani, 2022; Divrik et al., 2020); it offers
the opportunity to identify, discover, and develop students' reasoning skills (Sen et al.,
2021); in addition, it provides problem-based learning that allows students to learn
through problem solving (Pujani, 2022); this approach requires students to logically
explain their solutions or justify their answers with a "why." The National Council of
Teachers of Mathematics (NCTM, 2000) emphasizes the importance of mathematical
problem solving in the IBL-M process, where learners engage in mathematical
reasoning, speculation, questioning, and problem solving (Sen et al., 2021). On the
other hand, the inquiry model combined with an advanced applied organizer enhances
students' problem-solving skills. Each step of the problem-solving process can be
effectively enhanced by inquiry activities combined with an experienced organizer
(Gunawan et al., 2020). We also have, the process-oriented inquiry-guided learning
(POGIL) model an innovative learning method to enhance students' logical thinking in
mathematics. POGIL classrooms are characterized by high levels of activity, student
discussion of content, student connections, and immediate feedback on what students
know and think. Inquiry activity ensures students' physical and mental engagement in
the learning process (Andriani et al., 2019). Likewise, process-based guided inquiry
learning with feedback is effective in developing students' mathematical thinking skills
because they meet the criteria of: learning mathematics with enthusiasm and without

pressure; the teacher provides a learning experience, the purpose of which is to
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understand the material and construct one's own knowledge with the help of discussion
and guidance. Peer feedback helps to improve cooperation in learning mathematics,
helping each other in learning activities to better understand the topic they have not
mastered (Shora, 2020). An inquiry-based learning method supported by
metacognitive strategies effectively develops students' problem-solving and problem-
solving skills. In addition, the application of the inquiry processes offered in the
curriculum enables students to structure their knowledge by developing independent
guestions. Students with greater metacognition are better problem solvers (Divrik et al.
2020). To further improve students' mathematics achievement and learning skills,
teachers must design effective lesson plans that implement inquiry-based learning
(Santos and Boyon 2020); in this process, the role of the teacher as a facilitator and
guide of the learning process is important(Gunawan et al., 2020), in addition, he/she
should be creative in selecting and implementing innovative teaching as
POGIL(Andriani et al., 2019); therefore, teachers should organize lessons effectively
by knowing and understanding the nature of students and improving their content
management (Gunawan et al., 2020;). Then, inquiry-based science lessons play a very
important role because through them, learners can learn about the environment around
them and everything in it (Pujani, 2022) have a positive impact on the mastery of basic
numeracy study skills (Santos and Boyon 2020). Inquiry learning encourages students
to engage in active mathematical activities (Hastuti et al., 2020). Thanks to this
approach, students strengthen the development of their mathematical skills because it
allows them to understand, inquire, analyze, interpret, predict, draw conclusions, and
communicate what they have learned, important skills for solving mathematical

problems that they can apply in their daily lives.

4 CONCLUSION

First: It is important that regular basic education teachers apply in their classes,
inquiry-based learning strategies to promote the development of critical thinking in
students as this will allow them to understand, reason, analyze, interpret, and solve
problems that are presented and can also apply it to their daily life and make important

decisions for their professional life.
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Second: Inquiry-based learning favors the acquisition of scientific knowledge,
thus raising the students' learning level, strengthening their memory, their ability to
solve problems, allowing students to actively participate in class, to easily receive new
information and to question what they learn.

Third: Inquiry allows the development of scientific, metacognitive and intellectual
skills, since thanks to inquiry the student reflects on his own learning, explores,
investigates, selects scientific information, formulates hypotheses, solves problems
and makes decisions.

Fourth: Inquiry learning allows students to learn, to think and work
independently, to be responsible for their own learning, to build their own knowledge
that will allow them to make assertive decisions; students choose to work with
teachers, but as they make decisions and speak for themselves they assume new
roles.

Fifth: Inquiry effectively favors the development of creativity since students
actively participate in science classes, when they actively participate in learning they
manage to make their own discoveries putting into practice all their creativity, originality
and scientific skills that inquiry allows,

Sixth: Thanks to inquiry the student is able to plan, design experiments to test
hypotheses, collect data, and draw conclusions, thus achieving an attitude and
commitment of the student towards learning science, effectively strengthening
scientific literacy and critical thinking of students.

Seventh: Thanks to this approach, students strengthen the development of their
mathematical skills because it allows them to understand, inquire, analyze, interpret,
predict, draw conclusions and communicate what they have learned, thus
strengthening their skills necessary for solving mathematical problems, important for
them to apply in their daily lives.

Eighth: In the search for information based on the literature review, the
effectiveness of inquiry in strengthening cooperative work has not yet been studied,
considering that it allows understanding, development of scientific skills and

meaningful learning in science classes.
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