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ABSTRACT

Critical thinking ability is an important part of
mathematics learning for students in solving
mathematical problems. A student who has
critical thinking skills is a student who able to
analyze facts, generalize and organize ideas,
draw conclusions, discuss arguments, and solve
mathematical problem. The focus of research is
to measure students' critical thinking skills in
mathematics. One way to measure students'
critical mathematical thinking skills is to apply
discovery learning models. Discovery learning
model is one of the learning models that
involves students actively in the learning
process. This model has learning steps that can
be applied to measure mathematical critical
thinking skills. The study was conducted by
giving students questions about pre-test and
post-test. Data obtained from the results of the
pretest and posttest were analyzed to measure
the level of critical thinking skills of students
using the gain index formula.

Keywords: critical thinking ability,
mathematics learning,, discovery learning,
mathematic education, learning models, critical
thinking skills

INTRODUCTION

One of the problems that often arise
in the process of learning mathematics is the
lack of students' ability to think critically
mathematically. The learning problem is
caused by several things, including the role
of the teacher who tends to dominate
learning, and lacks the opportunity for
students to find their own strategies in
solving problems, so students are

accustomed to solving problems with
direction from the teacher. In addition,
mathematical concepts are often conveyed
algorithmically and procedurally, and
students are trained to solve many problems
without deep understanding, the teacher

lacks opportunities and facilities for
students to conduct discussions,
negotiations, presentations, and
opportunities to ask less. As a result,

students are accustomed to guided learning
patterns and do not hone students
'mathematical critical thinking skills so that
students’ mathematical communication and
problem solving abilities do not develop as
they should.

In the 2013 curriculum, one of the
competencies that students need to achieve
is developing creativity, curiosity, and skill
in formulating questions to form critical
thoughts and lifelong learning. Thus,
students also need to be equipped with
certain skills so that they are able to develop
and evaluate arguments in a particular
problem solving and can be a quality human
being and able to compete.

One of the skills that must be
developed to achieve these goals is critical
thinking skills. Critical thinking is an
important part of the purpose of learning
mathematics. This can be seen from the
purpose of mathematics learning which
emphasizes  students to have: (1)
mathematics-related abilities that can be
used in solving mathematical problems,
other lessons or problems related to real
life; (2) the ability to use mathematics as a
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communication tool; (3) the ability to use
mathematics as a way of reasoning that can
be used in every situation such as logical
thinking, critical thinking, systematic
thinking, honesty, discipline, in viewing and
solving problems A student is said to have
critical thinking skills if he is able to
analyze facts, generalize and organize ideas,
defend, opinions, make comparisons, draw
conclusions, test arguments, and solve
problems (Chance, 1986) in Rasiman
(2013). Critical thinking skills can also
improve systematic thinking and awareness
in thinking so that these skills can support
students in learning abstract mathematics
and mathematical abstracts are one of the
causes of students' difficulties in learning
mathematics.

From the facts found in the field
shows that mathematics teachers do not
realize that students are also required to be
able to think critically, so that they have a
strong basis for learning mathematics. But
to improve students' critical thinking skills
through learning mathematics is not an easy
job. The teacher must have the courage to
take a stand by applying some innovative
learning models using varied learning media
so that the abstract mathematics can be
simplified into a more concrete form and
also directly related to the real world.

Fruner and Robinson in Rochaminah
(2008:4) state that to improve mathema-tical
critical thinking skills learning must be
focused on learning models with various
approaches rather than procedural skills.
Success in learning is largely determined by
the state of the learning process that is
applied. One learning model that is thought
to be used to improve students' mathematic
critical thinking skills is mathematics
learning through the application of
discovery learning models.

According to Ruseffendi (2006: 329)
the discovery model is a teaching model that
regulates teaching in such a way that the
child obtains knowledge that he did not
know before but not through notification,
partially or wholly by his own discovery. In
other words, the learning model discovery is

one way to convey the idea / ideas with the
process of finding, in this process the
students try to discover the concepts and
formulas and the like with the guidance of
teachers. The series of activities in the
learning process of discovery are activities
in critical thinking (Rochaminah 2008: 4).

LITERATURE REVIEW

Critical thinking is an important and
vital topic in modern education. All
educators are interested in teaching by
giving critical thinking to their students.
Critical thinking means thinking correctly in
pursuit of relevant and reliable knowledge
about the world. Another way to describe it
is thinking that is reasonable, reflective,
responsible, and focused on what needs to
be done. Someone who thinks critically can
ask the right questions, gather relevant
information, efficiently and creatively sort
through this information, reason logically
from this information and come to the
conclusion that can unbelievable. Critical
thinking is a critical investigation, so that
people who think critically are investiga-
ting the problem, clicking ask question,
clicking submit new answers that chal-
lenge, discover new information ques-
tioning the authority and traditional beliefs,
challenging the accepted dogma and doktrin
(Schafersman,1991).

In the research journal Emir (2009)
states that there are significant beneficial
diffe-rences in the 24-year age group that
have been observed in the Critical Thinking.
Disposition Points, self confidence and
curiosity of various ages. Relying on these
findings it can be stated that with increasing
age groups an increase in the disposition of
critical thinking. In his study that aims to
determine the power level of critical
thinking, level thinking skills that build on
these strengths and factors affecting critical
thinking skills, Kirim (2002) have found
that the ability of critical thinking of
teachers trained in show variations with
respect to their age. It was stated that the
power of critical thinking and the level of
interpretation-deduction as indicators of this
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strength were higher in younger teachers
than older ones.

However, in the research there
is a fact that as we get older, the individual's
confidence in his mental processes and his
tendency to acquire and learn new things
increase. As a result, teachers must have
critical thinking facilities at first to teach
them to their students. Moreover, a variety
of methods and techniques should be used,
and the number of studies in this area should
be improved to develop the ability to think
critically and character of the great students
of faculty of education. Training for
teachers is also needed to be able
to teach with critical ~ thinking skills in
accordance with a curriculum designed by
The Ministry of Education. In addition,
various activities must also be carried out to
make students use their critical thinking
skills in other fields as well as in the
academic field.

In the research journal of
Aizikovitsh and Amita (2010) is written that
the implication is general in its research
showed that the intellectual development of
students can be improved by creating a
learning environment that fosters critical

thinking skills, and that in turn will
encourage students to investigate the
problems encountered, evaluate,

information and react as critical thinker. It's
important to in the notice that, in addition to
the skills critical thinking, in this lesson the
students also acquire intellectual / skills
such as conceptual thinking and develop the
culture of the (climate) that encourages
critical thinking.

In the research journal Seibu (2011)
about critical thinking ability, it is known
that from this study it shows that students'
initial mathematical abilities can play a role
in determining the level of critical thinking
in mathematics. Critical thinking skills,
when applied can result in an increase in
mathematical achievement. Therefore, it is
worth investing time in encouraging the use
of critical thinking skills, which in turn will
help improve learning outcomes.

Critical thinking skills reported by
Kosiak (2004), correlated with mathematics
test scores, in his study of online problem
solving sessions for algebra courses, critical
thinking skills and academic achievement
have been shown to be significantly related
by Semerci (2005). Some researchers
(Landsman and Gorski, 2007; Sandholtz et
al., 2004; Sheldon and Biddle, 1998;
Wong, 2007)  suggest  that  current
educational trends shift the learning process
from teacher-centered students and place an
emphasis on content. Critical thinking is not
an innate ability.

Although some students may want to
know naturally, they need training to be sys-
tematic, analytical, fair and open-minded in
pursuing knowledge. With these skills,
students can be confident in their grounds
and apply critical thinking skills to the
content area or discipline of any sort
(Lundquist,1999). In efforts to improve the
ability of mathematics crtitical thinking
students' and self-confidence students, there
are many things that can help the process
of learning in the achievement of mathe-
matics itself. One of the waysto do isto
choose a learning model accordingly.

Model discovery learning is learning
oriented students, meaning students follow
every process of discovery learning actively
from the start to identify problems to draw
conclusions with the aim of students gain
experience learned directly and gain new
knowledge of every process of learning that
has passed Students not only understand the
course material but knowing the concept.
Untila time when students encounter
complex problems and need critical thinking
skills, students can apply concepts that have
been  understood. In applied  discovery
learning model, teachers act as mentors to
provide an opportunity for students to learn
active-ly, as some think teachers should be
able to guide and direct the learning
activities of students in accordance with the
purpose (Haeruman, et al, 2017) Still in the
Haeruman research journal (Haeruman, et
al, 2017).
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Based on the results of the first
hypothesis testing proves that the increase in
mathematical critical thinking skills in
studentswho are treated by discovery
learning models and expository learning
treatment has a significant difference. The
results of the study indicate that there is an
interaction between the learning model and
students "initial  mathematical  abilities
towards the improvement of mathematical
critical thinking abilities.

The results of data analysis showed
that students’ mathematical critical thinking
ability was strongly influenced by the
learning model and viewed from a
significant level that the increase in the
ability to think critically mathematically
students who received the  discovery
learning model was very significantly
increased.

Based on the results of data analysis
the average N-gain mathematical critical
thinking ability of students who use
discovery learning models is higher than
students who get expository learning
models. The results of data analysis also
show that there are differences in
mathematical critical thinking skills for
students who are treated to discovery
learning models with  high mathematical
initial abilities.

Students who are treated
with discovery learning models get more
benefits in improving students'
mathematical critical  thinking  skills.
Indicators of critical thinking can be seen
from its characteristics so that by having
these characteristics a person can be said to
already have the ability to think critically.
Facion (Filsaime, 2008) revealed six main
critical thinking skills involved in the
process of critical thinking, namely: (1)
Interpretation. It is understanding and
expressing the meaning or significance of
various kinds of experiences, situations,
data, events, judgments, habits, or customs,
beliefs , rules, procedures or criteria. (2)
Analysis, namely identifying the intended
and actual inferential relationships between

statements, questions, concepts, descriptions
or other forms of representation intended to
express trust, judgment, experience, reasons,
information or opinions. (3) Evaluation.
Evaluation means estimating the credibility
of statements or representations which are
reports or descriptions of a person's
perceptions, experiences, situations, beliefs,
opinions, or judgments, and assessing the
logical strength of inferential relationships

or referred to among statements,
descriptions, question, or other forms of
representation. (4) Inference. It means

identifying and obtaining the elements
needed to make reasonable conclusions,
making assumptions and hypotheses,
considering relevant information and
inferring the consequences of data,
situations, questions or other forms of
representation.

METHODS

This type of research is research
development or Research and Development
(R&D) which is used to produce a product
and test the effectiveness of the product.
According to Borg and Gall (2003),
development research is research-oriented to
develop and validate products used in
education. The product that will be
developed in this research is the
development of a discovery learning model
based on a realistic mathematical approach
to improve students' critical thinking skills.
3.1. The participants

The subjects in this study were
students of class X SMA N 1 Pringsewu
consisting of 33 experimental class students
and 32 control class students.
3.2 Data Collection
3.2.1. Instruments

Data collection techniques in this
study were through critical thinking skills
tests, student assessment rubrics, interviews
and documentation.  Students' critical
thinking ability tests are carried out using
mathematical test questions to measure
critical thinking skills.
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3.2.2. Procedure

Table 1. Scoring Guidelines for the Mathematical Critical Thinking Ability Test

Indicator Reaction To Problems / Problems Score
1. Interpret Not writing the known and the asked. 0
Students interpret. Write what is known and what is asked incorrectly. 1
write the known, state the | Write just what is known correctly or just what is asked correctly. 2
questions in writing precisely | Write what is known from the problem correctly but is incomplete 3
and completely Write the known and asked questions of the problem precisely and completely. 4
2. Analyze Not make a mathematical model of the problem given. 0
Make a mathematical model of | Make a mathematical model of the problem given but not right. 1
the problem given correctly | Make a mathematical model of the problem given precisely without giving an 2
and provide a correct and | explanation.
complete explanation. Make a mathematical model of the problem given precisely but there are errors 3
in the explanation.
Make a mathematical model of the problem given correctly and give a correct 4
and complete explanation.
3. Evaluate Not use strategy in solving problems. 0
Students use the right strategy | Using incorrect and incomplete strategies in solving problems. 1
in solving problems, complete | Using the right strategy in solving problems, but not complete or using strategies | 2
and correct in calculations and | that are not right but complete in solving problems.
explanations. Use the right strategy in solving problems, complete but make mistakes in 3
calculations or explanations.
Using the right strategy in solving problems, complete and correct in making 4
calculations / explanations
4. Inference Students to make | No make conclusions. 0
conclusions precisely | Make conclusions that are not right and do not fit the context of the problem. 1
according to the context of the | Making inaccurate conclusions, although adjusted to the context of the problem. | 2
problem and are complete Make conclusions precisely, according to context but not complete. 3
Make conclusions precisely, in accordance with the context of the problem and 4
complete.

In a study researchers conducted a

Furthermore,

data obtained from

study to make the learning process as much
as two meetings with the allocation of time
for meeting the first s e a lot of 2 times in 40
minutes and the second meeting of 4 times
in 40 minutes in two different classes,
namely the experimental class is a class that
is getting learning model discovery learning
and class control classes with conventional
learning.

The first meeting is used for tests
conducted at the beginning of the meeting
before the discovery learning model is
conducted (pretest), then the test is also
given at the end of the learning meeting
(posttest) which aims to measure the
increase in critical thinking skills. The first
meeting of the control class students and the
experimental class was given a pretest and
posttest at the end of the lesson. Then at the

filling the results of pretest and posttest
mathematical critical thinking skills are
analyzed to find out the magnitude of the
increase in students' Mathematic critical
thinking abilities.

To measure the level of critical
thinking skills of students, researchers
scoring for each indicator of critical

thinking researcher give the score for each
indicator on each student's response to each
question as in the following table. The
researcher gives a score for each student
response in each indicator on each question
as in the following table 1.

Furthermore, researchers calculate
the value of the acquisition of critical
thinking ability scores with the following
calculations in table 2.

. . Table 2. Criteria For Students' Critical Thinking Skills
second meeting, the experimental class was Interval Criteria
given the treatment of learning with 8600-1-18000 Very hr:gh
. . .1- Hig
discovery earning and then at the end of the 20160 Niiddle
learning class the experimental class 20,1-40 Low
H 0.0-20 Very low
students were given pOSttESt' (modified from Arikunto, 2010: 245)
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The data obtained from the results of
the Pretest and posttest critical thinking
skills were analyzed using the gain index
formula to measure the magnitude of the
students' critical thinking abilities.

According to Melzer, the magnitude
of the increase can be calculated by the
formula of the gain index (Noer, 2010),
while the formula for the gain index is:

pos test score — pre test score

Table 3 Gain Index Criteria

Gain Index (g) Criteria
G>0.7 High

0.3<g<0.7 Middle
9<0.3 Low

The gain calculation results are then
interpreted using the classification of Hake
(Noer, 2010: 105) as shown in Table 3.

8= maximum possible score — pre test score
RESULTS
Table 4. Preliminary Score Data On Students' Critical Thinking Ability.
R(jsreoaurgh Many Students | Average | Standard Deviation | Lowest Value | The Highest Score
Experiment 33 57.52 14.92 37.50 81.25
Control 32 58.06 9.95 40.63 79.69

Analysis of students' initial critical
thinking abilities using discovery learning
models was obtained from the scores of the
Pretest results given at the beginning of the
meeting. Pretest result data is then analyzed
to find out whether students in the class

have low, medium, or high critical thinking
skills. From the data collection that has
been done, the initial critical thinking skills
of students in the two classes are obtained as
presented in Table 4.

Table 5. Final Score Data On Students' Critical Thinking Ability Ideal Maximum Value (Nmi) = 100

Group Research| Many Students| Average| Standard Deviation| Lowest Value | The Highest Score
Experiment 33 86.60 6.96 71.88 96,875
Control 32 68.46 8.28 46,875 81.25

Based on Table 4. it can be seen that
the average critical thinking ability of the
experimental class students is lower than the
average critical thinking ability of the
control class students. It showed that early
ability control class and experimental class
did not show a significant difference. this
means the ability to think critically students
before getting learning with the discovery
learning model is still the same. To analyze
the students' final critical thinking abilities
through  mathematics  learning  using
discovery learning learning models obtained
from the posttest score given at the end of
the studying. Posttest result data is needed
to calculate the gain index of students
‘critical thinking abilities and to analyze the
achievement of indicators of students'
critical thinking skills after learning. From
the data collection that has been done, the
final critical thinking abilities of students in

both classes are obtained as presented in
Table 5.

Based on Table V. shows the
average final critical thinking ability of the
experimental class students is higher than
the average final critical thinking ability of
the control class students. This shows that
there are significant differences between
classroom control and experiment class in
the acquisition value. This means that the
experimental class with discovery learning
can improve students’ critical thinking skill.

As the research Martaida, Nurdin
and Eva (2017) that Capacity of critical
thinking of students taught by learning
discovery learning better than students with
conventional  teaching.  Capacity of
cognitive students taught with discovery
learning better than students taught with
conventional teaching and the ability to
think critically students with a model of
discovery learning is better than classroom
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with learning convensional. Next is
analyzing the N-Gain index of students'
critical thinking skills. In the analysis of
students' initial critical thinking abilities, it
is found that students in the experimental
class and the control class have the same
initial abilities. Furthermore, an analysis of

the gain index of students ‘critical thinking
skills was carried out to find out how
students' critical thinking skills improved in
both classes. After calculating the gain
index from the pretest and posttest score
data, the data presented in Table 6 as
follows:

Table 6. Gain index results for critical thinking ability

No | Class Test N X min | X max | Score | Mean N-Gain

1 |Experiment | Pretest | 33 24 52 55 0.65
Posttest| 32 46 52 37

2 Control | Pretest | 33 26 51 37 0.23
Posttest| 32 30 52 44

Ideal Maximum Score = 64

Based on Table 6 the average N-gain
experimental class are 0, 65, this means that
an increase in critical thinking skills of
students using the learning model of
discovery learning is included in the
improvement of the criteria being, whereas
the increase in the ability of critical thinking
of students using instructional
conventionally included in improvement of
the criteria low when viewed from the
average N-gain control class that is equal to
0, 23. Based on the results of data analysis
using the formula of Index Gain, critical
thinking skills mathematical students after
got the lesson using the model of discovery
learning is higher than in prior to getting
models learning discovery learning . The
level of students ‘critical thinking skills was
also measured to find out the percentage of
students' critical thinking abilities in the
class. Following are the results of the
calculation of the percentage of students
based on the criteria of students' critical
thinking abilities measured from the results
of the pretest and posttest.

Based on the results of the analysis
of the data in table 7 shows that the
frequency of critical thinking skills of
students is very high after learning with
discovery learning, and in table 8 it can be
seen that the highest indicator is on the
interpretation indicator that is as much as
87.48% of students answered correctly but
on the indicator inference or draw
conclusions the percentage of students at
78.59%. This shows the ability to think

critically mathematically for students who

are treated discovery learning model
included in the high category. Some
relevant  research  shows that the

characteristics of discovery learning that
give rise to students ‘curiosity to find and
find solutions can help students improve
students' critical thinking skills. As in the
research of Sulistiani Waluya and Masrukan
(2017)  students curiosity influences
students’ critical thinking abilities.

Table 7. Frequency distribution of students' critical thinking

ability
The Interval Frequency Percentage Category
80.1-100 27 81.82 Very high
60.1-80 6 18.18 High
40.1-60 0 0 Low
20,1-40 0 0 Low
0.0-20 0 0 Very low
Total 33 100

Table 8. Percentage of critical thinking abilityfor each
indicator

Indicator Percentage (%0) Category

Interpretation 87,48 Very high

Analysis 83,58 Very high
Evaluation 79.92 High
Inference 78.59 High

Analysis of the students' critical
thinking through the model of discovery is
able to master the six indicators of critical
thinking skills mathematical sedangkan
student group type Curiosity Perceptual
have not been able to master the critical
thinking math indicator to the fullest.

CONCLUSION

The conclusion that can be drawn
based on the results of this study is that the
application of discovery learning models
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implementation of learning using discovery standadization. Educ .Leadersh., 64 (8): 40-
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where the gain index showed the criteria 13. M-art.aida, Tota,. Nurdin BUklt, Eva.MarIina
being in measuring ability students' critical Ginting. 2017. The Effect of Discovery
thinking Learning Model on Student’s Critical
' Thinking and Cognitive Ability in Junior
High School. IOSR Journal of Research &
REFERENCES . Method in Education (IOSR-JRME) e-
1. Aizikovitsh, Einav, and Amita M. 2010. ISSN:  2320-7388,p-ISSN:  2320-737X
Evaluating an infusion approach to the Volur.ne7 Issue6V,er I(Nc;V—Dec 2017)
teaching of critical thinking skills through pp 01-0’8 Wwwioér'ournais org. DOI:
mathematics.  Procedia  Social  and 10 9790/7358—0706(5101%)8 ' '
Eleha\.”?rﬂ dSuences 2 (2010) 3818-3822 . 14. Noer, Sri Hastuti. 2010. Improvement of
SEvie L Critical, Creative, and Reflective (K2R)
2. Arikunto,Suharsimi.2012.ResearchProcedur Mathematical Thinking Abilities of Middle
e. Revised Edltlon.Jakart_a: Rineka Cipta. School Students Through Problem Based
3. ChanF:eA 21986' 'I;thr’lklng In [\'ll'he \({3Ia§ Learning.Disssertation.UPI. Bandung.
flf)omr'] Culzveyg | rog_raTJ._ ew_t ork. 15. Rasiman. 2013. Improving the Ciritical
4 Eea_c ersé 0 egeéOO%umE:ja rg_lver3|fy. It Thinking  Ability  through  Learning
- Emir, ) erap. - _Eaucation faculty Mathematics with a Realistic Mathematical
students'  critical thinking disposition Approach Journal  of  Mathematics
according to academic achievement. Education. Vol 4 No 2 Taken from
E’nggggj'34283'2316%”%5:32?3{3' Sclences 1 http://journal.upgris.ac.id/index.php/aksiom
5. Facione, AP 1994. Holistic Critical ;/(?{gCIe/VIeW/SM' Accessed - January 8,
I\h":jkmg. PScorlgg FRUb.“C' California: 16. Rochaminah, S.2008. Use of Discovery
cagemia rress, -an Francisco. Methods to Improve Mathematical Critical
6. Filsaime, DK 2008. Reveals Critical and L s
. . Thinking Ability of Teacher Students.
Creatlv_e Thlnkmg Abilities. Translated by http://www.puslitjaknov.org/data/file/2008/
7 E'unarnl Me.LQualgﬁBo?k.v?kzrtﬁ._ Rah makalahpeserta/07_sutji%20rochaminah_pe
' a;”:_mli? ,Znyb |a[[1_|, 282761 IEf'fa ?yu% nggunaan%20metode%20penemuan%?20unt
and LUukita Ambarwatl. o ect © uk%20meningkatkan%20kemampuan.pdf
Model Discovery Learning  Against accessed on 4 January 2019
ngra(éeslfccrltligé Thmklsng Maéhematlé:ally 17. Ruseffendi, HET.2006. Introduction to
N el-Lontidence Seen rrom Early Helping Teachers Develop Competence in
Mathematical Ability Students Sma In East . .
. Teaching Mathematics to Improve Cbsa.
Bogor. Untirta Journal,VVol.10, No.2(2017). Revised Edition. Bandung: Tarsito,
P'ISSN'197.9'3545’ E-ISSN: 2528-628 X 18. Sandholtz J, Ogawa RT, Scribner SP
8. Jacob, Seibu Mary. 2012.Mathematical (2004) Standards aps:  Unintended
achievement and critical thinking skills in conseq.uences of Iocglp standards-based
asynch_ronous_dlscussmn fo_rums. . reform. Teachers Coll. Record, 106 (6):
Procedia-Social and Behavioral Sciences 31 1177-1202
(2012) 800-804. Elsevier Ltd. '
International Journal of Research and Review (ijrrjournal.com) 240

Vol.7; Issue: 11; November 2020



Nurmayani. The analysis of students’ mathematical critical thinking ability through discovery learning models

19.

20.

21.

22.

Schafersman, Steven.1991. An Introduction
To Critical Thinking Retrieved July, 10,
2019 from http://
www.freeinquiry.com/criticalthinking.html
Semerci, C. (2005). The influence of critical
thinking skills on students' achievements,
Pakistan Journal of Social Sciences, 3 (4),
598-602.

Sheldon KM, Biddle BJ.  1998.
Standards,accountability and school reform:
Perils and pitfalls. Teachers Coll. Record,
100 (1): 164-180.

Sulistiani E., S B Waluya, and Masrukan.
2017. The analysis of student’s critical
thinking ability on discovery learning by
using hand on activity based on the
curiosity. International Conference on

23.

How to cite this article:
analysis of students'

Mathematics, Science and Education 2017
(ICMSE2017) IOP Publishing 10P Conf.
Series: Journal of Physics: Conf. Series 983
(2018) 012134  doi  :10.1088/1742-
6596/983/1/012134

Wong D. 2007. Beyond control and
rationality: Dewey, aesthetics, motivation,
and educative experiences. Teachers Coll.
Records, 109 (1): 192-220.

Nurmayani. The

mathematical critical

thinking ability through discovery learning
models. International Journal of Research and
Review. 2020; 7(11): 233-241.

*kkhkhkk

International Journal of Research and Review (ijrrjournal.com)

241

Vol.7; Issue: 11; November 2020



