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Reflective thinking begins with perplexity. Efforts to overcome perplexity by involving
the experience and knowledge. In the process of reflective thinking, problem solvers
need to use mathematical abilities. The research reveals pupils’ reflective thinking in
solving Linear Equation System (LES) problem in term of their mathematical abilities.
The qualitative research employed 46 Indonesian reflective thinkers. A reflective
thinker is a pupil employees experience and knowledge in solving LES problem. The
instruments have been validated by mathematicians and education experts. Data
collected by some methods among others: test, observation, and in-depth interview.
Triangulation conducted as data validation process. We successfully concluded that
different mathematical abilities provide differences in pupils' reflective thinking for
solving LES problems. It is necessary to develop reflective thinking skills in pupils with
low mathematical abilities.
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Introduction

Mathematics is a subject with systematic concepts from simple concepts to more complicated concepts (Radovic et
al. 2018). Pupils who have not mastered the basic concepts will certainly face a trouble in mastering more complicated
concepts. This has led to speculation that mathematics as a difficult subject to understand, complicated, and even
unpleasant compared to others (Dubinsky, 2002). This resulted in pupils’ learning outcomes tend to be weak
(Sammons et al. 2011). Mathematical learning outcomes are changes in pupil behavior after mastering the lesson
(Sandt, 2007). The outcomes measured by pupils’ thinking processes for solving mathematical problems (Hanley et
al. 2015) for instance reflective thinking (Dewey, 1933; Rodgers, 2002).

Reflective thinking begins with the appearance of perplexity overcome by conducting re-investigation for problem
solving (Rodgers, 2002). Moreover, a problem solver employees knowledge and experience to deal with perplexity.
Reflective thinking supports pupils in making meaning out of experiences at the highest critical level (Howlett et al.
2015). By employing reflective thinking, pupils able to control themselves in their learning by actively accessing what
they already know, what they need to know, and how to solve the problems (Stark & Krause, 2009). Reflective thinking
encourages problem solvers to explore effective, efficient, and appropriate strategies for solving problems. Therefore
reflective thinking contains cognitive and affective aspects (Afshar & Farahani, 2018). Unfortunately, not all teachers
understand the importance of exploring and developing pupils' reflective thinking (Sezer, 2008). By employing
reflective thinking for problem solving, pupils can reach better achievement both in affective and cognitive
(Ghanizadeh, 2017; Hsich & Chen, 2012; Kaune, 20006).
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In fact, reflective thinking receives less attention from the teacher (Sezer, 2008). In problem solving, they tend to
see whether pupils' answers are cotrect or not without knowing how pupils get the solution. This affects pupils to
only focus on answering questions correctly without going through the process of analysis, evaluation, and monitoring
(Susandi & Widyawati, 2017). That’s why research focuses on reflective thinking needs to be conducted continuously.

Hong & Choi (2011) explores the level of reflective thinking as single loop, double loop, and triple loop. The
difference lies in the extent to which the problem solvet's ability to control the experience and knowledge they have.

Reflective thinking category is concluded by Suharna (2018) as productive, connective, and clarificative reflective
thinking. Pupils with productive reflective thinking categories overcome the perplexity by solving problem more than
one solution. It is conducted to provide confidence that their answers are correct. Pupils with connective reflective
thinking categories overcome the perplexity by connecting relevant concepts, theorems, and operations in
mathematics. Meanwhile, pupils with clarificative reflective thinking categories overcome the perplexity by clarifying
and re-monitoring their solution.

Aspects of reflective thinking on mathematical problem solving conveyed by Zehavi & Mann (2005) among others
are techniques, monitoring, insight, and conceptualization. Researchers have conducted preliminary research to
develop reflective thinking indicators based on those aspects. The results of the preliminary study described as follows.

Techniques aspect means selection of strategies to facilitate problem solving. The preliminary research concluded
the aspect contains three indicators among others: understanding the information, understanding the question, and
understanding the most effective and efficient way. Monitoring is an activity of analyzing and evaluating steps and
answers for problem solving. The aspect contains three indicators as follows: monitoring the steps of solution, and
monitoring whether the solutions are correct or not. Insight is individual ingenuity in managing experience and
knowledge for problem solving. The aspects contains two indicators among others: being ready to overcome
perplexity and understanding how to prevent any difficulty. Conceptualization aspect means relating relevant concepts
to solve the problems. Pupils must be able to relate some concepts in mathematics for solving a problem.

Reflective thinking begins from a problem solvers’ perplexity (Rodgers, 2002). Therefore, a problem solving type
that employed for understanding reflective thinking is a question that can cause a problem solver’s perplexity. It may
be a non-routine question (Hong & Choi, 2011). It is an unfamiliar question for pupils so it will cause them to have
reflective thinking (Hidajat et al. 2019). The study employes a non-routine question in Linear Equation System (LES)
content. LES content is easy developed into a non-routine question. Thus non-routine problems in LES content can

be employed to reveal pupils’ reflective thinking.

Problem of Research

There are still opportunities to explore reflective thinking seen from various reviews. The research focuses on problem
of how are pupils’ reflective thinking in solving LES problem in term of their mathematical abilities? Pupils categorized
in three mathematical abilities namely expert, moderate, and novice. The similarities and differences of pupils’

reflective thinking at all three levels will be addressed qualitatively.

Methods
Research Design
The research is a descriptive qualitative study, because it depicts all facts without manipulation (Sagala et al. 2019).
Qualitative research based on natural object conditions in order to obtain data in depth and meaningfully. The study
reveals pupils’ reflective thinking in solving LES problem in term of their mathematical abilities.

Participants

The participants are 46 reflective thinkers enrolling study in Middle School in Central Java — Indonesia. The subjects
are reflective thinkers who are able to deal with perplexity by employing knowledge and experience to solve problems.
By considering the standard deviation and mean of final semester tests, their mathematical abilities categorized into

11 pupils in expert level, 21 pupils in moderate level, and 14 pupils in novice level.

Instruments

The instruments are test, observation sheet, and in-depth interview guideline. All instruments have been validated by
two validators from mathematicians and education experts. Revision conducted to improve the quality of instrument
until declared valid. The test focuses on LES content to delve pupils’ reflective thinking process. It contains of one
item non-routine question. The validator suggests that the test instrument demands a higher level of analysis so that

it can cause confusion to stimulate reflective thinking. Observation sheet employed to record whether subjects
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conduct reflective thinking indicators or not. The researchers as observers affix a checklist to the column “YES” if
the subjects show the reflective thinking indicator, while, in the column “NOT” if the subjects do not conduct
reflective thinking indicator. If the observers experience doubts whether the subject performs reflective thinking
indicators or not, then the observers put a checklist in the “DOUBT” column. In term of ensuring this result, the
researchers conducted in-depth interviews based on the guidelines. The in-depth interviews may be conducted more
than once until the researchers obtain complete data. Both validators stated that the observation sheet instrument and

in-depth interview guidelines did not need to be revised.

Data Analysis

Data analyzed through three stages. First, the reduction phase conducted to determine important data to achieve the
research objectives. Then, the reduced data presented to describe pupils' reflective thinking data based on aspects of
techniques, monitoring, insight, and conceptualization under expert, moderate, and novice pupils. The last one,
reserachers drawed a conclusion of the data to answer the research question. The research procedure presented in

Figure 1.
Start
Pupils solve the problem by applying think-aloud
method
Observation sheet Pupils' worksheet Video Record
Do the data need a confirmationto| _ ™ ____ ,
the subject? '
.
.
.
No ¢ v
Data Triangulation [€====== in-depth Interview
Analysis Data (reduction
and presentation)
Drawing conclusion
Figure 1
The Research Procedure
Prodecure

Data obtained by tests, onbservation sheets, in-depth interviews, video recordings, and documentation methods.
Documentation data employed to categorize pupils' mathematical abilities. Researchers observe the subject solving
the test with think aloud techniques. Interesting findings noted on observation sheets. At the same time, audio-visual
recording employed to record the problem solving process. In exploring pupils' reflective thinking more deeply
researchers conducted interviews. The LES problem to understand pupils’ reflective thinking presented in Figure 2.

The Question to Understand Pupils’ Reflective Thinking
™ Reza will buy some donuts and brownies. The
price of one box of brownies is twice the price
of one box of donuts. If the price of three
boxes of brownies and two boxes of donuts is
480,000 IDR, then what is the price of two
boxes of brownies and four boxes of donuts?
How much change does Reza receive if he pays
500,000 IDR to the seller?

—

Sourcé: dapurkobe.co.id

Figure 2.
The LLES Problem
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Results

In this article, we present findings of one subject for each mathematical ability category. One subject represent pupils’
reflective thinking in each category. S1 is a pupil categorized in expert, S2 in moderate, while S3 in novice mathematical

ability.
Expert pupil’s reflective thinking (S1)
S1’s answer sheet presented in Figure 3.

Original version:

Translate version:
Solusion

b = brownies = 2d

d = donut

3b + 2d = 480,000
2b+4d=72?

Reza’s money: 500,000 IDR

0 3(2d) + 2d = 480,000

6d + 2d = 480,000
8d = 480,000
d =60,000

1 box of donut = 60,000 IDR

3(b) + 2 (60,000) = 480,000
3b + 120,000 = 480,000

3b = 480,000 — 120,000

3b = 360,000

b = 120,000

o - 2(120,000) + 4(60,000)

b .0 000 - AW 600 ©240,000 + 240,000
T © 480,000

500,000 — 480,000 = 20,000

Change = 20,000 IDKR

Figure 3
Apnswer Sheet of ST

In solving LES problems, S1 begins with perplexity. S1 understands the problem by reading the problem carefully.
The first step, S1 identifies and writes down given information and question clearly and precisely. Next, S1 transform
the LES problem into a mathematical model as # = brownies = 24, d = donut 3b + 24 = 480,000 and 2b + 44 = 2. S1
develops a plan to solve LES problem. S1 substitute 4 = 24 into 36 + 24 = 480,000 to conclude the price a box of
donut. S1 seems silent, this shows symptoms of perplexity. In overcoming the perplexity, S1 re-read the question,
then S1 substitute the price of a box of donut into 35 + 24 = 480,000 to conclude the price of a box of brownies. S1
experienced another perplexity marked by scribbles on the answer sheet. Perplexity appears when S1 will determine
the change Reza receives. S1 thinks of a way to determine the change. The way taken by calculating the bill and then
deduct it with Reza’s cash. S1 succesfully conclude that the change should be 20,000 IDK. To bring up the belief that
the answer is correct, S1 re-monitors the steps and conclusions with an optimistic attitude and believes that the results

he got are correct. S1 avoids difficulties by trying to remember and reread questions.

Moderate pupil’s reflective thinking (S2)

S2’s answer sheet presented in Figure 4.
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Original version: Translate version:
rem— Information:

Dw(“\””” ) Price 1 box brownies = 2x price a box of donut

Fagon 1 1o0¥ rowrie = 2 x rorop 1 o docot Price 3 boxes brownies and 2 boxes donut = 480.000 IDR

Horo 3 Kokt browels 000 2 'Rkol dorak sthorep  Re. 480.000 .

Ovonwean Question:
‘ . _ : What is the price of two boxes of brownies and four boxes
1 orngd Yo vorar cileayr Rena jea G Mg 2 fakox- bowelt doo R
|4 0k (o baoga grpoareys K O ooy fveros of donuts? How much change does Reza receive if he pays
P f0.00 500,000 IDR to the seller?

“Joutb

Hacon | fotd dnt Yoiew 48000 _ @otd Solution:
.
Horga 1 ok bounic gajw 40P b0 Price 7 box donat = 2% = 50,000
1 )
P B0 2 o rouas x% = é& 5200 Price 7 box brownies = wzﬂ = 160,000
4 de dono ¥ G0 :_g;:c,coo So, 2 boxes brownies = 320,000
Kemagion Torigh Haro miany? = w0 4 boxes donut = 240,000
T Rt W vopdoyek e 0B kg e 5O Total price = 560,000
To sum up, Reza does not get change if paying 500,000 IDR
Figure 4.
Apnswer Sheet of 2

First, S2 reads and understands questions. S2 understands the problem by analysing the problem and determining
how to reach a solution. Plans arranged to prevent difficulties. S2 experienced doubts when writing mathematical
models. To overcome doubts, S2 reread information and questions until S2 obtained a mathematical model. S2
determines the price of a box donut correctly, but is wrong in determining the price of a box brownies. If the price of
a box donut 60,000 IDR, so the price of a box brownies must be 720,000 IDR. Because of price of a box brownies is
twice the price a box of donut. In addition, S2 overcomes difficulties and doubts by monitoring steps and answers
whether they are correct or not. S2 made a mistake but he didn't realize. Mistakes in determining the price a box of
brownies cause inaccurate conclusions. He sums up that Reza does not get change if paying 500,000 IDR.

Novice pupil’s reflective thinking (S3)

S3’s answer sheet presented in Figure 5.

Original version: Translate version:
Penyclesaian Solution:
T, PN Brownies = x
Y Donut =y
x=2y
Woooo (| W *4y = g0 oe 3x + 2y = 480,000 = 4x + 4y = 960,000
e Mk o AL T R e 2x + 4y = 500,000 = 6x + 12y = 1,500,000
-8y = -540,000
- 8y = 540,000
3% 90 oo _ 540,000
S, - —
32 4 2 70080 > £P0-0C y=70,000
B~ 40000 INEC 3x + 2y = 480,000 2x + 4y = 500,000
“\ ‘" P 3x + 2 (70,000) = 480,000 2(113,000) + 4(70,000) =500,000
oy 3x = 480,000 — 140,000 226,000 + 280,000 = 500,000
e 5 3x = 340,000 Change = 500,000 — 466,000
: o = 340,000 = 34,000
" o = oc 3
. et ... .. = 113,000
Uotg erballan Reza= §00 O {%.coo
Figure 5.
Apnswer Sheet of §3

In solving the LES problem, S5 understands the problem by reading the problem carefully and converting the
information in the LES problem into variables. Brownies as x, while, donut as y. Furthermore, S3 is able to change
problems into mathematical models as 3x + 2y = 480,000 and 2x + 4y = 500,000. S3 tries to find effective and efficient
ways to solve the problem. S3 was silent for a long time due to perplexity when understanding the LES problem. By
using the elimination method, S3 gets price a box of donut is 70,000 IDR. S3 substituted value y into equation 3x +
2y = 480,000 so he concluded price a box of brownies is 773,000 IDR. S5 experiences perplexity because he is not
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sure about his answer. Re-monitoring conducted but does not bring the change. By substituting value x and y, he
concluded that the change should be 34,000 IDR.

Discussion and Conclusion

Referring the results of the data analysis, it can be argued that the pupils with expert mathematical abilities categories
able to satisfy aspects and indicators of reflective thinking for problem solving. Meanwhile, both moderate and novice
pupils do not. Expert pupils successfully employed knowledge, experience, and attitude when overcoming the
perplexity in problem solving. It is relevant to research by Huang et al. (2010). The smart and intelligent pupils are
able to manage their knowledge and experience in solving problems. This is because smart pupils always try new
problems so they can control themselves to solve unfamiliar problems (Bishop, 2012). On the other hands, novice
pupils lack motivation to find the correct solution to the problem (Kulkarni, 2017; Stahlberg et al. 2016). They lack
awareness of the importance of problem-solving skills as well as they do not understand what the components must
be applied for problem solving (Hidajat et al. 2019).

In general, pupils understand the meaning of technical aspects. This aspect satisfied because pupils have an effort
to understand the problem and determine the solution. All pupils understand how to transform informations and
questions into mathematical models. Tt is relevant to research by Ramasamy & Puteh (2018). Pupils able to transform
information into mathematical problem despite experience difficulties. Suharna (2018) argued the ability of pupils to
understand information and question for problem solving is classified at the understanding of the problem stage.
Other findings show that not all pupils think of effective and efficient ways. Experience has the big role of problem
solvers in selecting the right and accurate strategy for problem solving (Mann et al. 2017).

In monitoring aspect, pupils tend to re-monitor the written step and solution as whether these are correct or not.
However, many pupils remonitor them inaccurately so it is found the incorrect solutions. The monitor process is not
optimal because the problem solver has no accuracy, is not focused, and does not understand the problem. The role
of monitoring in problem solving has been argued by Van Haneghan & Baker (1989). Monitoring has a benefit role
in correcting problem solvers’ mistakes (DiDonato, 2013). In minimizing errors, the problem solver needs to be
monitored carefully and increase self-awareness (Parmin et al. 2020).

In insight aspect, some pupils are ready to correct the wrong answers. It is relevant to the research by Onder
(2016). It is concluded that the pupils are ready to correct the wrong answers. There are pupils who are not ready to
correct mistakes due to boredom and lack of passion (Pressley et al. 2003). It can be overcome by implementing
cooperative learning model in the class. Cooperative learning models encourage pupils to increase learning enthusiasm
(Cavanagh, 2011). Discussions between mates often provide useful new experiences and knowledge (Titikusumawati
et al. 2013). The peer discussion provide various alternative ways to prevent difficulties for problem solving (Oliver,
2011). Gaining insight from friends provides valuable experience and information (Pravesti et al. 2020) because
individual has his own way in avoiding difficulties to share with mates.

In conceptualization aspect, the pupils can relate mathematical concepts such as transformation of information
into mathematical models as well as the concept of elimination or substitution. It is relevant to the researches by
Handayani et al. (2020) & Ikram et al. (2020). The pupils are able to relate some concepts for problem solving despite
the old concept. In addition, they do not only focused on solving problems, but also understanding the concepts of
mathematical solutions (Annisavitri et al. 2020). Actually pupils have networks or connections between concepts
(Sa’dijah et al. 2020). Connections or bridges between concepts get stronger if the problem solver makes a recall.
Strengthening connections between concepts can be conducted by applying scatfolding (Zayyadi et al. 2020).

We successfully concluded that expert pupils perform the whole indicator of reflective thinking. Perplexity can be
overcome by controlling the experience and knowledge possessed. The experience and knowledge possessed by expert
pupils are honed so they can overcome perplexity with a relatively short time. Insight and monitoring by expert pupils
are more meaningful because they can generate ideas that are solutive, effective, and efficient in unfamiliar problems.
Equally important, moderate pupils perform the whole indicator of reflective thinking. Unfortunately, experience and
knowledge in problem solving are less meaningful. Insight and monitoring do not provide the right problem solution.
They need a lot of knowledge and experience to solve unfamiliar problems. Experience and knowledge cannot be
recalled optimally. Novice pupils’ reflective thinking are at the lowest level. They need time to increase experience and
knowledge. Moreover, they have no the passion to solve problems as well as do not care about the perplexity that
arises. Thinking skills in problem solving is not an important thing for them.
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Recommendations
In general, the pupils applied reflective thinking with different strengths. Based on the conclusion, it is good for
teacher in stimulating pupils’ reflective thinking. Giving the treatments can be ICT learning tool usage, fresh learning
model, and giving new experience for pupils. The teachers need to pay more attention to develop instrument in term
of increasing pupils’ achievement.

Acknowledgments
The authors are very grateful to Director of Directorate of Research and Community Service (DRPM BRIN) the
Republic of Indonesia on research funding 2020.

Biodata of the Authors

Muhammad Noor Kholid, is a Doctoral pupil in Mathematics Education, Faculty of
Mathematics and Sciences, Universitas Negeri Malang, Indonesia. He has been working as
lecturer in Mathematics Education - Universitas Muhammadiyah Surakarta, Indonesia.
Qualitative research is really interesting for him, especially in focus on thinking process, and
learning bahaviour. Affiliation: Doctoral Student in Study Program of Mathematics Education,
Universitas Negeri Malang, Indonesia. Department of Mathematics Education, Faculty of
Teacher Training and Education, Universitas Muhammadiyah Surakarta, Indonesia. E-mail:

muhammad.kholid@ums.acid,  muh.noor.kholid.1703119@students.um.ac.id Phone:
(62)85229666866 Scopus ID: 57211314693 WoS Researcher ID: - hindex (Scopus): 1 hindex GoogleScholar :

Prof. Dr. Cholis Sa’dijah, M.Pd., ML.A. is a professor in Mathematics Education, Faculty of
Mathematics and Sciences, Universitas Negeri Malang, Indonesia. The professor research interest
is in mathematics education. Affiliation: Study Program of Doctoral of Mathematics Education,
Faculty of Mathemach and Sciences, Universitas Negeri Malang, Indonesia. E-mail:

Phone: (62)81555770822  Scopus ID: 57201350070 WoS
Researcher ID: - hindex (Scopus): 2 hindex GoogleScholar : 12

Dr. Erry Hidayanto, M.Si is an assoc. prof in Mathematics Education, Faculty of Mathematics
and Sciences, Universitas Negeri Malang, Indonesia. His research interest is in thinking process
for mathematics problem solving Affiliation: Study Program of Doctoral of Mathematics
Education, Faculty of Mathematics and Sciences, Universitas Negeri Malang, Indonesia. E-mail:

erry.hidayanto.fmipa@um.ac.id Phone: (62)85331305127 Scopus ID: 57194858448 WoS
Researcher ID: - hindex (Scopus): 2 hindex GoogleScholar : 5

Dr. Hendro Permadi, M.Si. is an assoc. prof in Mathematics Education, Faculty of Mathematics
and Sciences, Universitas Negeri Malang, Indonesia. His research interest is in statistics and
learning model. Affiliation: Study Program of Doctoral of Mathematics Education, Faculty of
Mathematics  and  Sciences,  Universitas  Negeri ~ Malang, Indonesia.  E-mail:

hendro.permadi.fmipa@um.ac.id Phone: (62)85222118111 Scopus ID: 57216342261 WoS
Researcher ID: - hindex (Scopus): - hindex GoogleScholar : 3

Rizka Mafida Feby Firdareza, was born in Indonesia. She graduated bachelor degtree in
Mathematics Education — Universitas Muhammadiyah Surakarata — Indonesia in 2020. Her
research insterest in thinking process in mathematics problem solving. Affiliation: Department
of Mathematics Education, Faculty of Teacher Training and Education, Universitas
Muhammadiyah Surakarta, Indonesia. E-mail: rizkamaf20@gmail.com Phone: (62)85786510464
Scopus ID: - WoS Researcher ID: - hindex (Scopus): - hindex GoogleScholar : -

References

Afshar, H. S., & Farahani, M. (2018). Inhibitors to EFL Teachers’ Reflective Teaching and EFL Learners’ Reflective Thinking
and the Role of Teaching Experience and Academic Degree in Reflection Perception. Reflective Practice: International and
Multidisciplinary Perspectives, 19(1), 46—67. https://doi.otg/https://doi.org/10.1080/14623943.2017.1351353

Annisavitti, R., Sa’dijah, C., Qohar, A., Sa’Diyah, M., & Anwar, L. (2020). Analysis of Mathematical Literacy Test as A Problem-
Solving Ability Assessment of Junior High School Students. AIP Conference Proceedings 2215 - 060002, 060002-1-060002—
060007. https://doi.otg/https://doi.org/10.1063/5.0000648

Bishop, J. P. (2012). “She’s Always Been the Smart One. I've Always Been the Dumb One”: Identities in the Mathematics

25


mailto:muhammad.kholid@ums.ac.id
mailto:muh.noor.kholid.1703119@students.um.ac.id
mailto:cholis.sadijah.fmipa@um.ac.id
mailto:erry.hidayanto.fmipa@um.ac.id
mailto:hendro.permadi.fmipa@um.ac.id
mailto:rizkamaf20@gmail.com

Kholid, Sa’djjab, Hidayanto, Permadi, & Firdareza Journal for the Mathematics Education and Teaching Practices 1(1) (2020) 19-27

Classtoom. Journal for Research in Mathematics Edncation, 43(1), 34—74. https://doi.otg/10.5951 /jresematheduc.43.1.0034

Cavanagh, M. (2011). Active Learning in Higher Education. Socal and Bebaviour Science And, 12(1), 23-33.
https://doi.otg/https:/ /doi.otg/10.1177%2F1469787410387724

Dewey, J. (1933). How We Think: A Restatement of The Relation of Reflective Thinking to The Educative Process (1st ed.). D.C. HEATH
AND COMPANY.

DiDonato, N. C. (2013). Effective Self- and Co-Regulation in Collaborative Learning Groups: An Analysis of How Students
Regulate  Problem  Solving of  Authentic  Interdisciplinary — Tasks.  Instructional — Science, 41,  25-47.
https://doi.otg/https://doi.org/10.1007/s11251-012-9206-9

Dubinsky. (2002). Reflective Abstraction in Advanced Mathematical Thinking. In Mathematics Education Library (pp. 95-120).
https://doi.org/https://doi.org/10.1007/0-306-47203-1_7

Ghanizadeh, A. (2017). The Interplay Between Reflective Thinking, Critical Thinking, Self-Monitoring, and Academic
Achievement in Higher Education. Higher Education, 74(1), 101-114. https://doi.org/10.1007/s10734-016-0031-y

Handayani, U. F., Sa’Dijah, C., Sisworo, Sa’Diyah, M., & Anwar, L. (2020). Mathematical creative thinking skill of middle-ability
students in  solving contextual problems. AIP  Conference  Proceedings,  2215(April),  060007-1-060007-7.
https://doi.org/10.1063/5.0000645

Hanley, P., Slavin, R., & Elliott, I.. (2015). Thinking, Doing, Talking Science: Evaluation Report and Executive Summary.

Hidajat, F. A., Sa’dijah, C., Suditrman, & Susiswo. (2019). Exploration of Students > Arguments to Identify Perplexity from
Reflective ~ Process on  Mathematical — Problems.  International  Journal — of  Instruction,  12(2),  573-586.
https://doi.org/10.29333/1ji.2019.12236a

Hong, Y. C.,, & Choi, I. (2011). Three Dimensions of Reflective Thinking in Solving Design Problems: A Conceptual Model.
Educational Technology Research and Development, 59(5), 687-710. https://doi.org/10.1007 /s11423-011-9202-9

Howlett, C., Ferreira, J.-A., & Blomfield, J. (2015). Teaching Sustainable Development in Higher Education: Building Critical,
Reflective Thinkers Through an Interdisciplinary Approach. Infernational Journal of Sustainability in Higher Education, 17(3), 305—
321.

Hsieh, P. H., & Chen, N. S. (2012). Effects of Reflective Thinking in the Process of Designing Software on Students’ Learning
Performances. Turkish Online Journal of Educational Technology, 11(2), 88-99.

Huang, H.-M., Rauch, U., & Liaw, S.-S. (2010). Investigating Learners’ Attitudes Toward Virtual Reality Learning Environments:
Based on A Constructivist Approach. Computers & Education, 55(3), 1171-1182.
https://doi.otg/https://doi.org/10.1016/j.compedu.2010.05.014

Ikram, M., Purwanto, Parta, I. N., & Susanto, H. (2020). Exploring the Potential Role of Reversible Reasoning: Cognitive Research
on Inverse Function Problems in Mathematics. Journal for the Education of Gifted Young Scientists, 8(1), 591-611.
https://doi.otg/https:/ /doi.org/10.17478 /jegys.665836

Kaune, C. (2006). Reflection and Metacognition in Mathematics Education - Tools for The Improvement of Teaching Quality.
ZDM - International Jonrnal on Mathematics Education, 38(4), 350-360. https://doi.org/10.1007 /BF02652795

Kulkarni, V. B. (2017). Overview of Reasons of Lack of Motivation in the Students of Indian Engineering Education. 2077
International Conference on Transforming Engineering Education (ICTEE), 1-5.
https://doi.otg/https:/ /doi.org/10.1109/ICTEED.2017.8585628

Mann, E. L., Chambetlin, S. A., & Graefe, A. K. (2017). The Prominence of Affect in Creativity: Expanding the Conception of
Creativity in Mathematical Problem Solving. In Creativity and Giftedness. Advances in Mathematics Education (pp. 57—73). Springer.

Oliver, M. (2011). Technological Determinism in Educational Technology Research: Some Alternative Ways of Thinking About
the Relationship Between Learning and Technology. Journal of Computer Assisted Learning, 27, 373-384.
https://doi.otg/https://doi.org/10.1111/7.1365-2729.2011.00406.x

Onder, E. (2016). Causes of School Failure From Teacher and Student’S Perspective. International Journal on New Trends in Education
and Their Implications, 7(2), 9-22.

Parmin, Saregar, A., Deta, U. A., & El Islami, R. A. Z. (2020). Indonesian Science Teachers’ Views on Attitude, Knowledge, and
Application  of  STEM.  Jowurnal  for  the  Education — of  Gifted  Young  Scientists,  8(1),  17-31.
https://doi.otg/https:/ /doi.org/10.17478 /jegys.647070

Pravesti, C. A., Wiyono, B., Moenindyah, D., & Triyono. (2020). Examining The Effects of Guidance and Counseling Services to
The Self-Regulated Learning for College Students. Journal for the Education of Gifted Young Scientists, 8(1), 33—45.
https://doi.otg/https://doi.org/10.17478 /jegys.664548

Pressley, M., Roehrig, A. D., Raphael, L., Dolezal, S., Bohn, C., Mohan, L., Wharton-McDonald, R., Bogner, K., & Hogan, K.
(2003). Teaching Processes in Elementary and Secondary Education. In Handbook of Psychology (pp. 153-175).
https://doi.org/https://doi.otg/10.1002/0471264385.wei0708

Radovic, D., Black, L., Williams, J., & Salas, C. E. (2018). Towards Conceptual Coherence in the Research on Mathematics Learner
Identity: A Systematic Review of the Literature.  Educational — Studies  in  Mathematics, 99, 21-42.
https://doi.otg/https://doi.org/10.1007/s10649-018-9819-2

Ramasamy, R., & Puteh, M. (2018). Bar Model Method for Higher Order Thinking Skills Questions in Mathematics for Dual
Language Program Pupils. International Journal of Academic Research in Business and Social Sciences, 8(9), 1456—1462.
https://doi.otg/http:/ /dx.doi.org/10.6007 /IJARBSS /v8-i9/4855

Rodgers, C. (2002). Defining Reflection:Another look at John Dewey and Reflective thinking. Teachers College Record, 104, 104(4),
842-866. https:/ /surteyfp.wikispaces.com/file/view/defining+reflection-Rogers.pdf

Sa’dijah, C., Sa’diyah, M., Sisworo, & Anwar, L. (2020). Students’ Mathematical Dispositions Towards Solving HOTS Problems
Based on FI and FD Cognitive Style. AIP  Conference  Proceedings, 2215(April), 060025-1-060025-060027.
https://doi.org/10.1063/5.0000644

Sagala, R., Nuangchalerm, P., Saregar, A., & El Islami, R. A. Z. (2019). Environment-friendly education as a solution to against
global warming: A case study at Sekolah Alam Lampung, Indonesia. Journal for the Education of Gifted Young Scientists, 7(2), 85—

26



Kholid, Sa’djjab, Hidayanto, Permadi, & Firdareza Journal for the Mathematics Education and Teaching Practices 1(1) (2020) 19-27

97. https://doi.org/10.17478 /jegys.565454

Sammons, P., Gu, Q., Day, C., & Ko, J. (2011). Exploring the Impact of School Leadership on Pupil Outcomes: Results from a
Study of Academically Improved and Effective Schools in England. Infernational Jonrnal of Educational Management, 25(1), 83—
101. https://doi.otg/https:/ /doi.org/10.1108/09513541111100134

Sandt, S. van der. (2007). Research Framework on Mathematics Teacher Behaviour: Koehler and Grouws’ Framework Revisited.
Eurasia Journal of Mathematics, Science & Technology Education, 3(4), 343—350.

Sezer, R. (2008). Integration of Critical Thinking Skills into Elementary School Teacher Education Courses in Mathematics.
Education, 128(3), 349-363.

Stahlberg, N., Mosler, S., & Schliter, M. (2016). Writing, Calculating and Peer Feedback in a Mathematically-oriented Course for
Process Engineers: Raising Motivation and Initiating Processes of Thinking and Learning. Journal of Academic Writing, 6(1), 84—
97. https://doi.otg/http:/ /dx.doi.org/10.18552 /joaw.v6i1.285

Stark, R., & Krause, U. M. (2009). Effects of reflection prompts on learning outcomes and learning behaviour in statistics
education. Learning Environments Research, 12(3), 209-223. https://doi.org/10.1007 /s10984-009-9063-x

Suharna, H. (2018). Teori Berpikir Reflektif dalanm Menyelesaikan Masalah Matematika (1st ed.). DEEPUBLISH.

Susandi, A. D., & Widyawati, S. (2017). Proses Berpikir dalanm Memecabkan Masalah 1.ogika Matematika Ditinjan dari Gaya Kognitif Field
Independent dan Field Dependent. 1(1), 93—113. https://doi.org/10.25217 /jn.v1il

Titikusumawati, E., Sa’dijah, C., As’ari, A. R., & Susanto, H. (2013). The Effectiveness of The Integration of Open-Ended and
Collaborative (OE-C) Learning Strategies in Reducing Gaps of Elementary School Students’ Creative Thinking Skills.
Elementary Education Online, 19(1), 198-207. https://doi.otg/10.17051/ilkonline.2020.

Van Haneghan, J. P., & Baker, L. (1989). Cognitive Monitoring in Mathematics. In Cognitive Strategy Research (pp. 215-238).
Springer. https://doi.org/10.1007/978-1-4613-8838-8_9

Zayyadi, M., Nusantara, T., Hidayanto, E., Sulandra, I. M., & Sa’dijah, C. (2020). Content and Pedagogical Knowledge of
Prospective Teachers in Mathematics Learning: Commognitive Framework. Journal for the Education of Gifted Young Scientists,
8(Match), 515-532. https://doi.otg/10.17478 /jegys.642131

Zehavi, N., & Mann, G. (2005). Instrumented Techniques and Reflective Thinking in Analytic Geometry. The Montana Mathematics
Enthusiast, 2(22), 1551-3440.

27



	Introduction
	References

