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Abstract
Critical thinking and problem-solving are the 21st-century skills that every student should have. Inquiry learning
is considered an effective way to improve students' critical thinking and problem-solving skills. Inquiry learning
implementation in mathematics education is often studied to enhance students' critical thinking and problemsolving skills. This study is a systematic review that aims to identify, examine, evaluate, and interpret the results
of relevant investigations related to inquiry implementation in mathematics learning to improve students' critical
thinking and problem-solving skills. The reviewed primary studies were conducted in Indonesia and published,
either in journals or between 2015-2020. Using several inclusion criteria, 12 studies involving 382 junior high
school students were reviewed in this study. The results show that inquiry implementation in mathematics learning
promoted students’ critical thinking and problem-solving skill. Having 31-33 students in each classroom could be
a reasonable consideration in achieving optimal improvement of students’ critical thinking and problem-solving
skill. Thus, it could be a suitable choice for mathematics education practitioners, especially teachers, to implement
the inquiry method in mathematics learning continuously.
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INTRODUCTION
We are now in the 21st century, the age of information and knowledge. All sectors in our lives
are based on knowledge-based economic, knowledge-based industry, knowledge-based social
empowering, and knowledge-based education (Mukhadis, 2013). Education comes to be one of
the most critical fields in creating people who have good skills, both in thinking and living life
(life skills). In this 21st century, the learning process's orientation is identical with 4C skills
(Arifin, 2017), i.e., Communication, Collaboration, Critical Thinking, and Problem Solving,
also Creativity and Innovation.
Critical thinking is not a common way of thinking because it could be an indicator of the
existence of one's knowledge (Arviana, 2018). Critical thinking in its application needs the
ability to identify and to evaluate the given problem. Critical thinking is reflective and rational
thinking which influences someone's decision about what to do or what to believe (Ennis,
1991). Problem-solving is a skill that requires someone to apply and to integrate many concepts
(Tambychik & Thamby, 2010). Students could be said to have problem-solving skills if they
could identify the problem, plan the right strategy, and solve the situation well.
Implementation of an appropriate method or strategy in the learning process would significantly
influence the education quality (Maskur et al., 2020). In the education field, especially
mathematics education, many studies investigate the various learning methods to know their
effect on students' abilities and skills—one of those methods, namely inquiry. The inquiry is a
series of learning activities involving the students’ skills optimally to find and investigate
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systematically, critical, logical, and analytical to construct their understanding with confidence
(Al-Tabani, 2014).
Inquiry learning gives emphasize on students’ process in finding and constructing their
knowledge independently. Mathematics learning that implements the inquiry as its method can
improve students' critical thinking (Supriadi, 2019). In inquiry learning, students are given the
situation to solve any problem independently (Rusman, 2012). Inquiry implementation in
mathematics learning is often studied to improve students' critical thinking and problem-solving
skills. Those studies tried to investigate the effect of inquiry learning on students' critical
thinking and problem-solving skills using quasi-experimental designs (Lestari & Noviana,
2019; Setiawan & M Royani, 2013; Kurniawati, Sugeng & Widyastuti, 2018; Ningrum, Arnelis
& Widyastuti, 2017).
This study aims to systematically identify, examine, evaluate, and interpret the results of
relevant investigations related to inquiry implementation in mathematics learning to improve
both students’ critical thinking and problem-solving skill. There had been no study that
systematically reviewed this topic yet. The addressed research questions of this study were:
1. What is the effect of inquiry implementation in mathematics learning on student’s
critical thinking?
2. What is the effect of inquiry implementation in mathematics learning on student’s
problem-solving skills?
METHODS
The systematic review was used as a method in this research. A systematic review is a method
that aims to identify, examine, to evaluate, and to interpret the results of relevant studies related
to specific topics (Barricelli et al., 2019; Kitchenham, 2004; Lusiana & Suryani, 2014; Razavian
et al., 2019). Preliminary studies analyzed in this research related to inquiry implementation in
mathematics learning to improve students' critical thinking and problem-solving skills.
Inclusion Criteria
This research used several inclusion criteria in filtering the primary studies that were analyzed,
i.e. (1) analyses had been published in journal or proceeding between 2015 and 2020; (2) studies
were conducted in Indonesia; (3) reviews were about inquiry implementation in mathematics
learning to improve students’ critical thinking and problem-solving skill; and (4) quasiexperimental studies for junior high school students.
Procedure
The systematic review method in this research began with arranged the research question and
protocol used. Data were collected by searching for all significant electronic sources of relevant
studies. Searching was conducted by accessing various data sources, i.e., Scopus, Science
Direct, Google Scholar, and www.google.com, using keywords: "inquiry, critical thinking,
problem-solving, and mathematics." There are 19 studies related to the inquiry approach in
mathematics learning to improve students’ critical thinking and problem-solving skill.
Considering the inclusion criteria, there are only 12 studies that continue to be analyzed.
RESULTS AND DISCUSSION
Effect of inquiry learning on student’s critical thinking
Initially, nine primary studies were found related to inquiry implementation in mathematics
learning to improve students’ critical thinking. Referred to the four inclusion criteria, then there
were only 3 of those studies been analyzed. Table 1 shows the information about the related
primary studies examined in this study.
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Table 1. Information on Analyzed ‘Critical Thinking’ Studies
Nb Characteristics
1
Year of publication 2017
2018
2019
2
Level of education Junior high school
3
Design of research Quasi-experiment

Total
1
1
1
3
3

Table 2 shows the detailed information about the primary studies analyzed. The intervention in
these studies was inquiry implementation in mathematics learning and its effect on students’
critical thinking.
Table 2. Detailed Information on Analyzed ‘Critical Thinking’ Studies

A

Year of
Publication
2017

B

2018

32

Essay test and
questionnaire

Inquiry
learning

C

2019

30

Essay test

Inquiry
learning

Average of
sample

31

Study

Sample

Instrument

Intervention

Findings

31

Essay test

Inquiry
learning

Inquiry learning
increased students’
critical thinking
Inquiry learning
improved
students’ critical
thinking and selfconfidence
Inquiry learning
promoted
students’ critical
thinking

The primary studies related to inquiry implementation in mathematics learning, which had been
reviewed systematically in this study, showed that promoting students' critical thinking was the
primary outcome of inquiry learning, especially in junior high school students. This appropriate
to what Supriadi (2019) said that using inquiry as a method in mathematics learning would be
an excellent strategy to improve students’ critical thinking. The number of students in each
class should be a consideration too.
In implementing inquiry learning, about 31 students in a classroom would be the right choice.
Having critical thinking is a must for students nowadays. There are so many available
information spreads, either from television or the internet (Halpern, 2014). These require
students to be more critical and selective in taking the lead. Then, implementing the inquiry in
mathematics learning should be one of the right decisions for teachers.
Effect of inquiry learning on student’s problem-solving skill
Ten primary studies were initially found related to inquiry implementation in mathematics
learning to improve students' problem-solving. Consider the four inclusion criteria; there were
9 of those studies been analyzed. Table 3 shows the information about the related primary
studies examined in this study.
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Table 3. Information on Analyzed ‘Problem-Solving’ Studies
Nb Characteristics
Total
1
Year of publication 2016
2
2017
3
2018
1
2019
2
2020
1
2
Level of education Junior high school 9
3
Design of research Quasi-experiment 9
Table 4 shows detailed information about the primary studies analyzed. The intervention in
these studies was inquiry implementation in mathematics learning and its effect on students'
problem-solving.
Table 4. Detailed Information on Analyzed ‘Problem-Solving’ Studies

D

Year of
Publication
2016

E

2016

40

Essay test and
questionnaire

F

2017

33

Essay test

G

2017

35

Essay test

H

2017

30

Essay test and
observation

I

2018

25

Essay test

J

2019

29

Essay test

K

2019

38

Essay test and
documentation

Inquiry learning

L

2020

25

Essay test

Inquiry learning

Average of
sample

33

Study

Sample

Instrument

Intervention

Findings

34

Essay test and
questionnaire

Inquiry and
problem-based
learning (PBL)
Inquiry learning
with software
'Algebrator.'
Inquiry learning
with students’
worksheet
Inquiry learning
with students’
worksheet
Inquiry learning
and scientific
approach
Inquiry and
ethnomathematics
-based learning
Inquiry learning

Inquiry and PBL improved
students’ problem-solving skill
significantly
Inquiry learning promoted
students’ problem-solving skill
and learning motivation
Improvement of students’
problem-solving skill was not
significant
Students’ problem-solving skill
was not significantly improved
Students' problem-solving skill
and participation were promoted
through the intervention
There was no significant
improvement in students'
problem-solving skill
Students’ problem-solving skill
was promoted through inquiry
learning
Inquiry learning affected
improving students' problemsolving skill
Inquiry learning promoted
students’ problem-solving skill
and active participation

The primary studies related to inquiry implementation in mathematics learning reviewed in this
study showed that inquiry learning could improve students’ problem-solving skills. This is
because inquiry learning consists of several steps that let students confront the problem,
formulate the strategy to solve problems, analyze the situation, and solve the problem and
formulate a plan (Joyce et al., 2011). In implementing inquiry learning, having 33 students in
the classroom would help improve students' problem-solving skills.
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Based on the reviewed primary studies, using the worksheet in implementing inquiry learning
should be avoided to achieve the optimal learning objective. Inquiry implementation in
mathematics learning promoted the problem-solving skill and improved the students' active
participation. Inquiry learning allows students to find and to construct their knowledge
independently. Students are given the condition they have to solve any problem in inquiry
learning (Rusman, 2012). This might cause them to be more active and responsive in the
learning process, so their problem-solving skills were improved.
CONCLUSION
This study aimed to review the identification, examination, evaluation, and interpretation of the
primary studies related to inquiry implementation in mathematics learning to improve both
students' critical thinking and problem-solving skills. By using systematic review, it is known
that inquiry learning could promote students' critical thinking and problem-solving skill optimal
by following several conditions. First, the number of students in each class is no more than 33
students. Second, avoid using worksheets because it would make students ignore the main
learning activity, i.e., finding and constructing their knowledge. Furthermore, inquiry learning
could also improve other domains, such as self-confidence, motivation, participation, etc. This
systematic review only confirms the effect of inquiry implementation in mathematics learning
for junior high school students' education level. Thus, it could be useful for future research to
review the studies related to inquiry implementation: (1) either for primary students or
secondary students; and (2) in the learning of other majors.
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