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Abstract—This paper examines the relationship between adaptive reasoning, problem solving and cognitive styles. In particular, field independent (FI) and field dependent (FD) cognitive styles. Adaptive reasoning in mathematical problems to legitimacy of problem strategies. Whereas in the cognitive style, it provides opportunities for students to give reasonable arguments according to the tendency of the cognitive style. Mathematical problem solving in the FI and the FD can vary according to students' cognitive styles. Adaptive reasoning, mathematical problems, as well as the cognitive styles of FI and FD all have a strong stylistic relationship where adaptive reasoning will be able to give direction to students in solving math problems and students' problem abilities depend FI, and FD.
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I.  Introduction 

There are several competencies that students must have, one of the skills of reasoning, processing, and presenting creatively, productively, critically, independently, collaboratively, and communicatively, in the realm of the concrete and the abstract realm according to what is learned in schools and other sources. From a theoretical point of view [1]. The importance of reasoning in learning can be shown that this competency is one of the goals of mathematics education in primary and secondary education, namely students are able to use reasoning on patterns and traits, carry out mathematical manipulation in generalizations, compiling evidence, explaining mathematical ideas and statements. Reference [2,3] which states that mathematical reasoning is the basis for obtaining or constructing mathematical knowledge. Thus, mathematics teachers should develop students' reasoning abilities in the mathematics learning process.
Reasoning ability is one of the mathematical powers of concern in learning mathematics as stated in the general aims of learning mathematics which are formulated in the standard process proclaimed by the National Council of Teachers of Mathematics (NCTM), namely the achievement of the process standard consists of: (1) mathematical problems solving, (2) reasoning and proof, (3) mathematical communication, (4) mathematical connection, and (5) mathematical representation [4]. It appears that in these five standard processes, reasoning becomes one of them, so that reasoning becomes important in mathematics learning.

According to [5] there are two important factors that play a big role in students' success in learning mathematics. The first reason is from outside the students such as teachers, curriculum, and environment/ class, while the second reason is from the students themselves, namely mathematical skill.  There are two parts to reasoning in mathematics, namely inductive reasoning and deductive reasoning [6]. Meanwhile, reasoning that includes both reasoning by NRC (National Research Council) is called adaptive reasoning [7]. According to [8] many concepts in mathematical reasoning are limited to formal proof and other forms of deductive reasoning. The notion of adaptive reasoning is much broader, encompassing not only informal explanations and justifications but also intuitive and inductive reasoning based on patterns, analogies, and metaphors. Adaptive reasoning is the capacity to think logically about the relationship between concepts and situations, so that reasoning will be valid correctly based on the alternative arguments given, and the ability to give conclusions [8,9,10]. If adaptive reasoning is not developed for students, students only consider mathematics to be a lesson by applying formulas and a series of ways in solving problems given by the teacher through examples without knowing their meaning and application.

The process of thinking in problem solving should get the attention of teachers, especially to develop students to become accustomed to thinking logically. Teaching students to solve problems allows students to be more analytic in making decisions in their lives because students will get used to collecting relevant information, analyzed information, and re-examining the results they get [11]. Problem solving refers to active efforts to find what must be done to make goals that are not easily achieved [12]. Furthermore, in solving a problem, you can use the following steps: (1) understanding the problem, (2) devising a plan, (3) carrying out the plan, and (4) looking back [13].

Each person has a different way of knowing, seeing, and organizing information and choosing their preferred way of organizing and processing information in response to environmental stimuli. Whereas in [14], the cognitive style is a personal character and a consistent approach to organizing and processing information. Based on the psychological differences the cognitive style consists of field independent (FI) and field dependent (FD) cognitive styles, where students who have the FI cognitive style tend to perceive separate parts of a pattern according to its components, while students who have the FD cognitive style tend to perceive a pattern and it is difficult to focus attention on one aspect of a situation or a pattern into various kinds [15].

It is necessary for a teacher to know the potential of students' reasoning before developing and improving it because by knowing the student's reasoning, the teacher is expected to be able to plan and make optimal learning. Given the importance of adaptive reasoning, problem solving and cognitive styles, this article examines (1) the relationship of adaptive reasoning to mathematical problem solving, (2) the relationship of adaptive reasoning to FI and FD cognitive styles, (3) the relationship of mathematical problem solving to FI and FD cognitive styles, (4) the relationship between adaptive reasoning, mathematical problem solving, and FI and FD cognitive styles.
II. THEORITICAL REVIEV
A. Adaptive Reasoning
Adaptive reasoning is the capacity to think logically about the relationships between concepts and situations. Adaptive reasoning is one of the skills that students must have to support their learning abilities. In general, reasoning is divided into two categories, namely deductive reasoning and inductive reasoning. Reasoning that includes deductive reasoning and inductive reasoning by NRC is called adaptive reasoning. Adaptive reasoning can be defined as the ability to think logically in explaining, providing solutions and providing conclusions from a given mathematical problem [8,16,17]. Adaptive reasoning is the ability to think logically, say, explore and prove a given problem. Adaptive reasoning abilities appear in students when they are able to prove their work, namely when they check their work, both their own work and the work of others and are able to explain ideas to make reasoning clear so that it can lead to their reasoning abilities and be able to build understanding of concepts.

Reference [8,18] says that students can show their adaptive reasoning skills when they meet three conditions, namely: (1) they have a sufficient knowledge base, (2) the task is understandable and motivating, (3) the context is familiar and comfortable. Based on several explanations about the notion of adaptive reasoning, according to the opinions, adaptive reasoning is a process of thinking logically about the relationship between concepts and situations to find solutions to a given mathematical problem. Meanwhile, indicators of adaptive reasoning are (1) logical thinking, (2) the relationship between concepts and situations.
B. Problem solving
Problem solving is the process of applying someone's knowledge to solve problems in new or specific situations [4,19,20,21,22]. The ability to solve problems as an individual means to use the knowledge and abilities that have been previously owned to be synthesized and applied to new and different situations [23]. The problem-solving indicators are (1) building new mathematical knowledge through problem solving, (2) implementing and adjusting various right strategies for solving problems, (3) solving problems that arise in mathematics and in other contexts, and (4) monitoring and show on the process of solving mathematical problems [4].

 According to [28], the Polya model has been implemented to solve mathematical problems both in mathematics learning in primary, secondary and higher education, even in tertiary institutions as a basis for solving math problems. Solving problems in accordance with the desired objectives cannot be achieved easily and requires a relatively long time [13]. This means that a solution to the problem cannot be found immediately.
From the opinions of some of the above opinions, according to the authors, solving mathematical problems is an effort to get problem solutions that involve thinking skills, reasoning, knowledge by using problem solving steps according to Polya, namely: (1) understanding the problem, (2) planning solutions, (3) doing plan, and (4) re-examine the settlement.
C. Cognitive Style
From the personal aspects of students, which is closely related to the success of student learning, the cognitive aspect, the function of cognition includes: intelligence level, creativity power, special talents, cognitive organization, language ability level, fantasy power, cognitive style, learning type, thinking styles, and study techniques. Learning styles include several components, including: learning types and cognitive styles. Cognitive style is a characteristic of a person in accepting, analyzing and responding to a given cognitive action [25].

The development potential of students really needs to be understood by a teacher and parents to be able to properly select teaching materials and other knowledge deemed necessary [26]. Teachers and students have their own preferred ways of structuring what they see, remember, and think. Persistent each difference in how to organize and process information and experiences are known as cognitive styles. Cognitive style reflects stable and consistent attitude in people in remembering information, receiving, thinking about and solving a problem. This shows that the cognitive style describes the attitude habits of an individual in processing information [27,28]. Cognitive style is an individual characteristic that is consistent in obtaining, organizing and processing information. Based on the above opinion, the cognitive style according to the author is how a person thinks, remembers, processes and solves problems and makes decisions.
There are many variations of cognitive styles that are of interest to educators, and they differentiate cognitive styles based on dimensions, namely: (1) differences in psychological aspects, consisting of FD and FI, (2) differences in conceptual tempo, consisting of impulsive and reflective styles [29]. Furthermore, he differentiates cognitive styles into 3, namely: (1) impulsive-reflective, (2) FD)-FI and (3) verbal imagery-nonverbal imagery. Meanwhile, as in [30], classifies cognitive styles into 3 types, namely: (1) FD, (2) FI, (3) intermediate field (FDI), tend to have abilities like FD or FI students because FDI lies between the two. In its implementation in education, the most considered cognitive styles are (1) FD and (2) FI [31].
III. DISCUSSION
A. The Link Between Adaptive Reasoning and Problem Solving

Adaptive reasoning is closely related to problem solving because it acts as a determinant of the legitimacy of problem-solving strategies [8], adaptive reasoning interacts with several other mathematical skills, especially problem solving. Students demonstrate strategic competence to formulate and present a problem, using their heuristic approaches that give a resolution strategy, but adaptive reasoning plays a role when determining the legitimacy of the proposed strategy. Someone who has adaptive reasoning knows that the solution or answer they get is correct not because they use certain ways but because they solve problems in a logical way and are able to prove their solution [32]. Thus, students who have adaptive reasoning skills easily know the solution they get is correct by justifying the steps they use to get the solution.

Adaptive reasoning is closely related to problem solving because in problem solving strategies, adaptive reasoning acts as a determinant of legitimacy [33,34]. This means that solving problems are an effort that involves thinking and reasoning skills to get a solution to a problem using mathematical knowledge.

Adaptive reasoning is the capacity to think logically, think reflectively, give explanations, and provide justification [8]. Adaptive reasoning acts as the glue that holds these components together. This shows that adaptive reasoning is the ability to think logically, say, explore and prove a given problem. This means that adaptive reasoning is related to the ability of students to solve problems where when students find a problem-solving strategy, the students will decide the legitimacy of the proposed strategy, so that adaptive reasoning plays a role in the process.

Adaptive reasoning is a critical thinking skill where critical thinking is needed in finding a solution to a problem. So that adaptive reasoning can solve problems easily. Adaptive reasoning is closely related to problem solving because it plays a role when determining the legitimacy of the problem-solving strategy used [8]. Someone who has adaptive reasoning knows that the solution (answer) they get is correct not because they use a certain procedure but because they solve the problem in a logical way and are able to prove their solution [32]. Based on the expert's opinion, it can be seen that students who have adaptive reasoning abilities easily find out the correct solution they get by justifying the steps they use to get the solution.
Based on [35], through adaptive reasoning students will be able to solve problems quickly, accurately and students will build their minds to master mathematical concepts for now, later and become the basis for students to act logically in mathematical activities or in their daily activities. By getting children to reason and intuition properly from now on, we can hope that children can be responsible for their thinking and be able to solve new problems using guesswork or analytically. Through adaptive reasoning, it keeps students from just memorizing concepts, but it is further from that.

Adaptive reasoning that is closely related to problems, this is because this ability is mainly used by children when faced with math problems that must be the meaning [36]. In mathematics learning, good mathematical reasoning skills in understanding concepts and problem. Reasoning is involved in the problem process because, indeed, some forms of reasoning are usually part of the problem itself.

The relationship between adaptive reasoning and problems in mathematics is presented in Table 1 below:
TABLE I.  Linkage of Adaptive Reasoning and Mathematical Problem Solving
	Stages Polya


	Adaptive Reasoning 
	Adaptive Reasoning Problems in Mathematics 
	Code

	Understanding the problem


	Think logically about the relationships between concepts and situations 
	1. Students mention things they know and why.

2. Students find the relationship between concepts and things that are known.

3. Students mention something asked along with the reasons.

4. Students find the relationship between the concepts and the things being asked.

5. Students find the relationship between things that are known and things that are asked.
	UA1
UA2
UA3
UA4
UA5


	Devising a plan
	
	Students formulate plans to complete plans 
1. Making models

a. Plans in relating situations to concepts

b. Plans to relate the situation to the situation

c. Plans in linking concepts to concepts

2. Plans in completing the model:

a. Plans in linking concepts to concepts
	PA1
PA1.1
PA1.2
PA1.3
IA2
IA2.1

	Carrrying out the plan
	
	Students apply the plans that have been made:

1. Carry out the plan in making the model:

a. Using the link between situations and concepts

b. Using the relationship of situation to situation

c. Using concept-concept linkages

2. Carry out the plan for completing the model:

a. Using concept-concept linkages

3. Computing 
	IA1
IA1.1
IA1.2
IA1.3
IA2
IA2.1

IA3

	Looking back
	
	Checking the validity of the relationships made in making conclusions.
	L


Based on the description above, adaptive reasoning in solving mathematical problems is the ability to think logically about the relationship between concepts and situations to find a problem solution by using problem-solving steps according [13], namely: (1) understanding the problem, (2) planning completion, (3) implementing the completion plan, and (4) re-checking the settlement.
B. The Relationship Between Adaptive Reasoning and Cognitive Style

Mathematical abilities are related to a person's potential which includes knowledge and skills in carrying out various activities such as thinking, reasoning, solving problems, and so on, so that FI and FD cognitive styles have a relationship or influence with reasoning, namely adaptive reasoning [37]. Each person will choose the preferred way of processing and organizing information in response to environmental stimuli.

Psychological differences between FI and FD cognitive styles, where students who have a FI cognitive style tend to perceive separate parts of a pattern according to its components, while students who have a FD cognitive style tend to perceive a pattern and find it difficult to focus their attention on one aspect of the situation or analyzation a pattern into various kinds [15]. In solving problems, students who have a FI cognitive style use their own perceptions and analytics, systematically using various processes and strategies. Meanwhile, students who have FD cognitive style are intuitive in problem-solving steps, not systematic and find it difficult to develop processes and strategies. When people think logically in looking for linkages between concepts and situations or do adaptive reasoning in finding solutions or solving mathematical problems, the characteristics inherent in people in thinking, remembering, processing and solving problems and making decisions in response to environmental stimuli shows a different way when viewed from the cognitive style of FI and FD where adaptive reasoning in solving problems of students with the FI cognitive style tends to be better than students with the cognitive style of FD. This is in [38], arguing that FI people are superior to FD people. This is certainly interesting to study more deeply how the differences occur. Based on the tendency of students with FI and FD cognitive styles, they are closely related to students' adaptive reasoning in solving problems because adaptive reasoning is reasoning that provides opportunities for students to give reasonable arguments based on mathematical properties when looking for relationships between concepts and situations. Have different strategic characteristics in understanding, choosing strategies, making conclusions and providing arguments.

C. The Relationship Between Adaptive Reasoning and Cognitive Style
Mathematical abilities are related to a person's potential which includes knowledge and skills in carrying out various activities such as thinking, reasoning, solving problems, and so on, so that FI and FD cognitive styles have a relationship or influence with reasoning, namely adaptive reasoning [37]. Each person will choose the preferred way of processing and organizing information in response to environmental stimuli.

Psychological differences between FI and FD cognitive styles, where students who have a FI cognitive style tend to perceive separate parts of a pattern according to its components, while students who have a FD cognitive style tend to perceive a pattern and find it difficult to focus their attention on one aspect of the situation or analyzation a pattern into various kinds [15]. In solving problems, students who have a FI cognitive style use their own perceptions and analytics, systematically using various processes and strategies. Meanwhile, students who have FD cognitive style are intuitive in problem-solving steps, not systematic and find it difficult to develop processes and strategies. When people think logically in looking for linkages between concepts and situations or do adaptive reasoning in finding solutions or solving mathematical problems, the characteristics inherent in people in thinking, remembering, processing and solving problems and making decisions in response to environmental stimuli shows a different way when viewed from the cognitive style of FI and FD where adaptive reasoning in solving problems of students with the FI cognitive style tends to be better than students with the cognitive style of FD. This is in line in [38], arguing that FI people are superior to FD people. This is certainly interesting to study more deeply how the differences occur. Based on the tendency of students with FI and FD cognitive styles, they are closely related to students' adaptive reasoning in solving problems because adaptive reasoning is reasoning that provides opportunities for students to give reasonable arguments based on mathematical properties when looking for relationships between concepts and situations. Have different strategic characteristics in understanding, choosing strategies, making conclusions and providing arguments.
D. The Link Between Adaptive Reasoning, Problem Solving and Cognitive Style

There is an effect of students' adaptive reasoning ability on the ability to solve mathematical problems where adaptive reasoning abilities will be able to give direction to students in solving math problems because by reasoning a problem it can help students to solve problems [39]. Thus, adaptive reasoning is part of problem solving.

Meanwhile, students' problem-solving abilities in mathematics can be influenced by several factors where these factors arise because everyone has differences. This is consistent with [32] which states that the dimensions of differences include intelligence, logical thinking skills, creativity, cognitive style, personality, values, attitudes, and interests. This shows that problem solving is related to the cognitive style.
Problem-solving also involves mental activity which is reflected in the cognitive style to receive and process information requiring knowledge and experience to have a habitual impact on students' propensity to process information. Students' cognitive style has a strong relationship with students' mathematics performance (refers to the individual's capacity to deal with changing job needs and new or unusual situations) of students' mathematics [32].
Students' mathematical problem-solving abilities, this is in accordance with the opinion [40]. It is not surprising that researchers around the world are very interested in examining the relationship between cognitive style dimensions and mathematical problem-solving abilities [41]. One of the results of research related to cognitive style with mathematical problem-solving abilities is that the research results show that students' problem-solving abilities are influenced by cognitive styles where the higher level of students' cognitive styles, the higher students' mathematical problem-solving abilities [42].
Different cognitive styles of students can affect students' ability to think, reason, and use information in solving problems [43,44,45]. As in [46] it said that cognitive style is one of the learning conditions which one of the considerations in designing learning. This is because this cognitive style is seen as a determining variable on students' ability to solve story problems. This means that people who have the same cognitive style may not necessarily have the same abilities. Moreover, if the person's cognitive style is different, the tendency for differences in their abilities is greater. This is because the cognitive style shows variations between one person and another in terms of carrying out a task, but that variation does not show a certain level of intelligence or ability of an individual.
Furthermore, the role of cognitive style in the learning process refers to the views of experts on the dimensions of cognitive style. Implementation in learning greatly determines the success of learning [30]. A student who has a cognitive style FD, global perceptual feels a heavy burden, has difficulty processing, and is easy to perceive when information is manipulated according to the context. Someone who has a cognitive style FI psychological differentiation, articulation will perceive it analytically. He will be able to separate the stimuli in the context, but his perception is weak when the context changes. However, psychological differences can improve through a variety of situations. Individuals in the FI group usually use internal factors as directions in processing information. People with FI work out of order and feel efficient working alone. FI students are generally not easily distracted and are not easily confused, so they have good problem-solving skills. FI students in identifying problems tended to make fewer mistakes than FD students. It can be said that FI students have the ability to read or find problems better than FD students. The ability to find this problem is in accordance with one indicator of adaptive reasoning, namely students are able to understand information immediately. So that FI students tend to have good adaptive reasoning. The result in [47], FI students showed better problem-solving abilities compared to FD students because they had good reasoning. Furthermore, FI students showed higher results compared to FD students in solving complex word problems. This is because FI students are more analytical in connecting concepts to problem situations, are easy to focus on key features in problem situations and are not affected by the distracting components in problem situations [31]. This illustrates that FI students have better adaptive reasoning. Meanwhile, FD students tend to deal with problems globally and passively, and are influenced by external factors. Furthermore, to find the relationship between situations, concepts, representations, formulation, and very limited in choosing the right strategy. This suggests that adaptive reasoning is related to the cognitive styles of FI and FD.
IV. CONCLUSION
The linkage of adaptive reasoning, problem solving and cognitive style field independent (FI) and field dependent (FD) is as follows:

1. The relationship between adaptive reasoning and mathematical problem solving, namely, adaptive reasoning, acts as a determinant of the legitimacy of problem-solving strategies.

2. The linkage of adaptive reasoning with FI and FD cognitive styles, namely adaptive reasoning, provides opportunities for students to give reasonable arguments based on mathematical properties when looking for linkages between students' concepts and situations based on student tendencies with FI and FD cognitive styles.

3. The relationship between solving mathematical problems and the cognitive styles of FI and FD is similar, that is, everyone has a different way of dealing with problems according to different characteristics based on FI and FD cognitive styles.
4. The linkage of adaptive reasoning, mathematical problem solving, and FI and FD cognitive styles, namely adaptive reasoning, will be able to give direction to students in solving mathematical problems and students' problem-solving abilities are influenced by FI and FD cognitive styles.
References

[1] Kemendikbud. (2016). Nomor 21 Tahun 2016 Tentang Standar Isi Pendidikan Dasar dan Menengah. Jakarta: Kementerian Pendidikan dan Kebudayaan.

[2] Ball, Lewis & Thamel. (2003). Making Mathematics Reasonable in School. A research companion to principles and standards for school mathematics. New Jersey, United Kongdom: Princeton University Press, 2003, pp. 27-44. 

[3] Johnson & Rising. (1972). Math on Call : A Mathematics Hanbook. Great Source Education Group, Inc./Houghton Mifflin Co.

[4] National Council of Teachers of Mathematics (NCTM). (2000). Principles and Standards for School Mathematics. Reston, VA : Author.

[5] Widjajanti, D. B .(2011). Mengembangkan Kemampuan Komunikasi Matematis Siswa Calon Guru Matematika melalui Strategi Perkuliahan Kolaboratif Berbasis Masalah. Makalah Seminar Nasional Pendidikan Matematika FMIPA UNY. Yogyakarta 17.

[6] Kemendikbud. (2014). Konsep dan Implementasi Kurikulum 2013. Jakarta: Kementerian Pendidikan dan Kebudayaan. 

[7] National Research Council. (2001). Adding it up: Helping children learn mathematics. J. Kilpatrick, J. Swafford, and B. Findell (Eds.). Mathematics Learning Study Committee, Center for Education, Division of Behavioral and Social Sciences and Education. Washington, DC: National Academy Press. Retrieved from http://www.nap.edu/catalog/9822.html. 
[8] Kilpatrick, J., Swafford, and B. Findel. (2001). Adding It Up: Helping Children Learn Mathematics. Washington DC: National Academi Press.

[9] Sa’diyah, I. F. & Siswono, T. Y. E. (2018). Penalaran Adaptif Siswa Reflektif dan Impulsif dalam Mengajukan Soal Matematika. MATHEdunesa, 7(2), 290-298. 

[10] Hidayati, F & Susanah. (2017). Profil Penalaran Adaptif Siswa Dalam Memecahkan Masalah Open Endeed Ditinjau Dari Kemampuan Matematika. Jurnal  Ilmiah Pendidikan Matematika.Volume 1 No.6 .ISSN 2301-9085.

[11] Cooney, dkk. (1975). The Diagnosis and Treatmen of Learning Difficulties. Boston : Houghton.

[12] Weiten, Wayne. (2014). Pshchology: Themes and Variations. Briefer Edition, 9TH Edition.

[13] Polya, G. (1973). How to solve it: A New Aspect of Mathematical Method. Princeton, NJ: Princeton University Press.

[14] Mendelson, A. L., & Thorson, E. (2004). How Verbalizers and visualizers process the newspaper environment. Journal of Visual Literacy, 54(3), 474–491.
[15] Witkin, H.A, et.al. (1977). A Field-Dependent and Field-Independent Cognitive Style and Their Educational Implications. Review of Educational Research, Vol. 47.

[16] Ostler, Elliot. (2011). Teaching Adaptive and Strategic Reasoning Through Formula Derivation : Beyond Formal Semiotic. International Journal of Science Education. 4(2). 2011, 16-26.

[17] Samuelsson, J. (2010). The Impact of Teaching Approaches on Students Mathematical Profiency In Sweden. International Elevtronic Jurnal of Mathematics Education. 5, (2), 1306-3030.

[18] Suhendra, D., Sugiatno, & Suratman, D. (2016). Potensi Penalaran Adaptif Matematis Siswa Dalam Materi Persamaan Garis Lurus di Sekolah Menengah Pertama. Jurnal Pendidikan Dan Pembelajaran, 5(6), 1–13. 

[19] Siswono, T.Y.E. (2008). Model Pembelajaran Matematika Berbasis Pengajuan Masalah dan Pemecahan Masalah untuk Meningkatkan Kemampuan Berpikir Kreatif. Surabaya: Unesa University Press. 

[20] Solso, R.L., Maclin, O.H., & Maclin, M.K. (2008). Psikologi Kognitif (Edisi kedelapan), Jakarta: Erlangga.

[21] Wibowo,T .(2016).  Penalaran Adaptif Dalam Pemecahan Masalah Matematika Pada Siswa SMP. Jurnal EKUIVALEN-Pendidikan Matematika. Vol 1. No.12. DOI: https://doi.org/10.37729/ekuivalen.v21i1.2976
[22] Mayer, J. D. (1983). An Integrated Approach to Personality Assessment Based on the Personality Systems Framework. JOURNAL OF PERSONALITY ASSESSMENT, 102(4), 443-456. doi:10.1080/00223891.2018.1555539.

[23] Krulik, Stephen & Rudnick, Jesse A. (1995). The New Sourcebook for Teaching Reasoning and Problem Solving in Elementary School. Needham Heights:Allyn & Bacon.

[24] In’am, A. (2014). The Implentation of The Polya Method in Solving Euclidean Geometry Problems. International Education Studies. 7(7), 1913-9020.

[25] Winkel. (2019). Psikologi Pengajaran Original. Tahun Terbit 2019 ISBN 979352516-9. 

[26] Soedjadi. (2000). Kiat Pendidikan di Indonesia. Jakarta: Direktorat Jendral Pendidikan di Indonesia.

[27] Keefe, J.W. (1987). Learning Style Theory and Practice. Virginia: National Association of Secondary School Principals, 1987, p. 17. 

[28] Mendelson & Thorson. (2004). How Verbalizers and Visualizers Process the Newspaper Environment. Jurnal Of Communication. Vol 54, pp. 474-491.

[29] Woolfolk, A.E. (1993). Educational Psychology . London: Allyn and Bacon, 1993, p.129  

[30] Idris, N. (2006). Teaching and Learning of Mathematics: Making Sense and Developing Cognitive Abilities. Kuala Lumpur: Maziza SDN. BHD. 

[31] Almolhodaei. (2002). Students’ Cognitive Style And Mathematical word Problem Solving. Juornal Of  The Korea Society Of Mathematical Education Series D : Research In Mathematical Education, 6(2), 171-182. 

[32] Mousavi, S., Radmehr, F., & Alamolhodai. (2012). The Role Of Mathematical Homework And Prior Knowledge On  The Relationship Between Students’ Mathematical Performance, Cognitive Style And working Memory Capacity. Electronic Jurnal Of Research In Educational Psychology, 28, 1223-1248. ISSN: 1696-2095.

[33] Maharani, F. R. & Rosyidi, A. H. (2018). Profil Penalaran Adaptif Siswa dalam Memecahkan Masalah Matematika Berdasarkan Gaya Kognitif Visualizer-Verbalizer. MATHEdunesa, 7(2), 363-370. 

[34] Elia, I., Van den Heuvel Panhuizen, M., &  Kolovou, M. (2009).  Exploring Strategy Use And Strategy Flexibility In Non-routine Problem Solving Byprimary School High Achievers In Mathematics. ZDM Mathematics Education 41: 605–618.

[35] Munthe, E. S. (2017). Penerapan Strategi Pembelajaran Aktif Tipe Guided Note Taking dalam Pembelajaran Matematika Siswa Kelas VIII SMPN 6 Pariaman. Sarjana Thesis, STKIP PGRI Sumatera Barat. 

[36] Lestari, K dan Yudhanegera, M.R. (2015). Meningkatkan Kemampuan Representasi Beragam Matematis Siswa melalui Pembelajaran Berbasis Masalah Terbuka. Majalah Ilmiah Solusi 1 (04).

[37] Crowl, T.K., Kaminsky, S., & Podell, D.M. (1997). Educational Psychology Windows on Teaching. Chicago: Brown and Benchmark Publishers.

[38] Bertini, M. (1986). Some Implications of Field-Dependence for Education. Journals.sagepub.com.

[39] Akramunniasa. (2016). Analisis Kemampuan Menyelesaikan Masalah Matematika Ditinjau Dari Kemampuan Awal Tinggi dan Gaya Kognitif Field Independent (FI). Pedagogy: Jurnal Pendidikan Matematika. Vol 1. No. 2.

[40] Yousefi, M. (2011). Cognitive Style and EFL Learners’ Listening Comprehension Ability.  Indonesian Journal of Applied Linguistics, Volume 1 No. 1 pp. 73-83. 

[41] Chrysostomou. (2011). Cognitive Styles and Their Relation to Number Sense and Algebraic Reasoning. Conference: Proceedings of the Seventh Conference of the European Research in Mathematics Education.

[42] Ulya, H .(2014). Hubungan Gaya Kognitif dengan Kemampuan Pemecahan Masalah Matematika Siswa.   Jurnal Konseling GUSJIGANG Vol. 1 No. 2 Tahun 2015 ISSN 2460-118.

[43] Coop, R.H dan Sigel, I.E. (1971). Cognitive Style: Implications for learning and Instruction. IAAP. Psychology In The School Volume 8. Issue 2.

[44] Sternberg, R. J., & Grigorenko, E. L. (Eds). (1997). Intelligence, Heredity, and Environment. Cambridge University Press. 

[45] Brown, E., et al. (2006). Reappraising Cognitive Styles in Adaptive. Web Applications. www2006.org/programme/files/pdf/1043.pdf. 

[46] Joyce, B., Marsha W., & Emily Calhoun. (2011). Models of Teaching Eight Edition.

[47] Kuo, F.R., Hwang, G. J., Chen, S.C., & Chen, S.Y. (2012). A Cognitive Apprenticeship Approach To Facilitating Web-Based Collaborative Problem Solving. Educational Technology & Society, 15 (4), 319-331.

