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Abstract 

Mathematical thinking ability must be owned by students to solve various problems. 
Students are considered capable of fulfilling the indicators of mathematical thinking 
ability properly if they are balanced with good self-efficacy abilities. This research 
method is qualitative which aims to find new indicators and describe mathematical 
thinking ability in terms of self-efficacy and provide recommendations for teachers. 
The research subjects were six students from the first year of senior high school using 
purposive sampling. Indicators of mathematical thinking ability, include 1) Reasoning: 
identifying concepts and problems; 2) Generalizing: demonstrating mathematical 
ideas in writing and using mathematical language to express ideas correctly; 3) Critical 
Thinking: using representations to create mathematical models; 4) Problem Solving: 
planning problem solving strategies, implementing and checking results. 5) 
Communicating: revealing the results of problem solving. The results: 1) low self-
efficacy’s students were only able to master reasoning; 2) moderate self-efficacy’s 
students are able to master reasoning, generalizing, and critical thinking; 3) high self-
efficacy’s students are able to master all indicators. Recommendations for teachers are 
by giving opportunity to low self-efficacy’s students to speak in public, give 
appreciation for their efforts and reprimand if it doesn’t lower their confidence when 
they make mistakes.  

© 2022 Published by Mathematics Department, Universitas Negeri Semarang 

1.  Introduction 

Currently, the problems faced by mathematics teachers in one of the senior high school in Kudus, Central 
Java, Indonesia, namely MAN 1 Kudus are the low average student learning outcomes after taking 
mathematics lessons due to the decreased enthusiasm for student learning and lack of focus in learning 
because the changing learning system during the pandemic COVID-19. Many students have to take part in 
remedial activities to improve their previous grades. Therefore, there is a need for a study to analyze what 
problems students experience in mathematical thinking ability so that solutions can be found. So, this 
research be expected can solve the problem completely and deeply. Then recommendations be given to 
teachers related to learning that must be carried out at MAN 1 Kudus so that students' mathematical thinking 
abilities are optimal. 

Mathematical thinking is one of the main goals in teaching and learning activities at schools. PISA in  
Primasatya (2016) stated that the mathematical thinking ability of students and students using their 
mathematical thinking ability in solving a problem is an important goal in learning at school because 
students' mathematical thinking ability can support their lives in the future. According to Kahar (2017) 
mathematics has certain characteristics and requires more ability to understand a theorem or definition. 
Students must be persistent and earnest in learning mathematics and tend to take a relatively long time to 
understand the lesson. 

https://journal.unnes.ac.id/sju/index.php/ujme/
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According to The National Council of Teachers of Mathematics (NCTM) in Amalia (2013) there are 
five abilities based mathematics which is standard, that is Problem Solving, Reasoning and Proof, 
Communication, Connection, and Representation. Whereas according to opinion The Partnership for 21st 
Century Skills the 4Cs present in Erdoğan (2019) stated that students at 21st century generation need ability 
which required for chase technology which the more growing. That ability included Communication, 
Collaboration, Creativity, Critical Thinking, and Problem Solving. Another opinion according to Mason's 
theory in Tohir et al. (2020) and Stacey's theory in Primasatya (2016) state that process which must 
traversed student in mathematical thinking, that is Specializing, Generalizing, Conjecturing, and 
Convincing. Opinion about mathematical thinking ability also put forward by Rahman in Permanasari et 
al. (2013) that mathematical thinking ability include: 1) Pemahaman Konsep; 2) Berprosedur; 3) 
Komunikasi; 4) Penalaran; and 5) Pemecahan Masalah. Research results by Mubarak in Long & Jiar 
(2014), he shared mathematical thinking ability became six aspect, that is Generalization, Induction, 
Deduction, Use of Symbol, Logical Thinking and Mathematical Proof. Table 1 below is the competence of 
mathematical thinking skills according to previous findings. 

 
Table 1.   Mathematical thinking competence according to previous findings 

Founder Mathematical thinking competence 
NCTM Problem Solving Reasoning and Proof Communicating Connect Representation 
4C Communicating Collaboration Creativity Critical Thinking Problem Solving 
Mason, Stacey Specializing Generalizing Conjecturing Convincing  
Rahman Pemahaman Konsep Berprosedur Komunikasi Penalaran Pemecahan Masalah 
Mubarak Generalization Induction, Deduction Use of Symbols Logical Thinking Mathematical Proof 
 
Problem Solving competence according to NCTM in Purnamasari & Setiawan (2019) there are four 

indicators, 1) students can identify problem correctly, mention what is known and asked in the problem; 2) 
students can plan solution, state and write models or the formula used to solve the problem; 3) students can 
complete problems according to plan, perform arithmetic operations correctly; 4) students can evaluate, 
draw a conclusion from answer which obtained and check return calculation which obtained. Based on 
Pujiastuti et al. (2020) set up of six steps of the processes to resolve the mathematical problem solving, 
namely: reading and understanding; analyzing and planning; organizing strategy; solving the problem; 
confirmation of the process; and confirmation of the answer. 

Reasoning and Proof competence according to NCTM in Ramdani (2012) there are four indicators, 1) 
students can recognize and apply deductive and inductive reasoning into the problem; 2) students can apply 
reasoning process with special attention on proportions and graphs certain; 3) students can evaluate 
conjectures and arguments by logical; 4) students can assess absorption and reasoning power as part of 
mathematics.  

Communication competence according to NCTM in Lutfianannisak & Sholihah (2018) there are four 
indicators, 1) students can organize and consolidate their mathematical thinking ability through 
communication; 2) student can communicate their mathematical thinking ability coherently and clearly to 
their friends, teacher and others; 3) students can analyze other people's mathematical thinking ability 
strategies; 4) students can use mathematics language to express mathematics ideas correctly.  

Connection competence according to NCTM in Lestari et al. (2018) there are four indicators, 1) student 
can recognize representation which equivalent of the same concept; 2) students can recognize procedural 
relationships between representation which equivalent; 3) student can use and evaluate connection some 
mathematics topic; 4) student can use and assess connections between mathematics and other disciplines.  

Representation competence according to NCTM in Syafri (2017) there are three indicators, 1) students 
can create and use representation for organize, take notes, and communicate their mathematical ideas; 2) 
students can choose, use and translate between representation to solve problems; 3) students can use 
representation for make model and interpret phenomenon mathematical, physical, and social. 

Opinion of The Partnership for 21st Century Skills the 4Cs present to be consideration for perfect stages 
mathematical thinking ability competence. Communication competence in Sagala & Simajuntak (2019) 
there are two indicators, that is student can present information and disclose argument to public. 
Collaboration competence in Zubaidah (2018) there are also two indicators, that is student can compromise 
or discuss with their friends and show respect to someone older especially teachers and parents. Creativity 
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competence according to Greenstein in Zubaidah (2018) there are three indicators of creative and innovative 
thinking skills, that is students have high curiosity, flexibility in issue ideas, questions and answers based 
on the angle look which different and authentic, secrete expression, way, or ideas which unique and no 
thought of others for complete the problem. Then, Critical Thinking and Problem Solving competence in 
Utami et al. (2017) there are six indicators, that is student can test the truth of statement, distinguish relevant 
and irrelevant information, identify the causes and consequences, think critically about what is read, 
understand the material, and make solution. According to Marlina in Sholikha & Fitrayati (2021) Critical 
Thinking ability interpreted as high level thinking ability where not only just memorize but also use theory 
which has studied for customized with every problems. 

The theory of Stacey and Mason becomes consideration for perfecting the stages of competence in the 
students mathematical thinking ability. In the Specializing competence, there are two indicators, that is 
student can identify problem which given to them, then students develop strategies by trying various 
strategies which possible conducted where student feel more effective while use that method to solve the 
problem. On the Generalizing competence, there are two indicators, that is student can reflect on the ideas, 
then expand predetermined ideas as of information for solving these problems. In Conjecturing competence, 
there is only one indicator, students can analyze cases that are similar to the given problem by making 
analogies with the types of problems that have occurred before. Then, the Convincing competence, there 
are three indicators, that is students look for reasons how to get the results with the method of forming a 
pattern from the results obtained are true and make the negation. 

Rahman's opinion also becomes consideration for perfecting stages of student's mathematical thinking 
ability competence. On the Pemahaman Konsep competence, there are three indicators, that is students can 
define the given concept, identify the concept and provide examples or not examples of the concepts that 
they have understood. On the Berprosedur competence, there is only one indicator, students can recognize 
process or calculation procedure, not only process which the correct way, but also recognize the incorrect 
way. On the Komunikasi competence, there are two indicators, students can capable state or interpret 
mathematics idea and demonstrate it in spoken and written. On the Penalaran competence, there is only 
one indicator, student can capable give simple inductive and deductive reason. Then, the Pemecahan 
Masalah competence, there are three indicators, that is students can understand overall the problem, choose 
the most effective solution strategy by themself and complete problem use the chosen strategy. 

Based on the analysis of the mathematical thinking ability competence that has been found previously, 
the formulation of the new mathematical thinking ability competence that students must pass are 1) 
Reasoning: identifying concepts and problems; 2) Generalizing: demonstrating mathematical ideas in 
writing and using mathematical language to express ideas correctly; 3) Critical Thinking: using 
representations to create mathematical models; 4) Problem Solving: planning problem solving strategies, 
implementing strategies and checking results. 5) Communicating: revealing the results of problem solving. 

In Reasoning competence, students can identify material's concepts that has been presented. Students 
also identify problems to confirm students really understand the concept. In Generalization competence, 
students can demonstrate mathematical ideas in writing and use mathematical language to express these 
ideas correctly. In Critical Thinking competence, students can use reflected ideas to create mathematical 
models. In Problem Solving competence, students planning problem solving strategies based on ideas that 
have been verified. Then students implementing problem solving strategies by using the correct counting 
procedures to get the final result. Then check the results carefully so that there are no errors in the 
calculation. In Communication competence, students can express their opinions in the form of problem 
solving results. If there is something that is not appropriate from the results of problem solving, students 
can discuss each others. 

Based on the opinion of Saragih & Napitupulu (2015), mathematics provides logical, critical, 
systematic, precise, developing creativity, hard-working habits, independent, impartial, disciplined, has a 
high social attitude, a sense of beauty with mathematical regularity, develops objective and minded 
openness needed to face an ever-changing future and increase self-confidence or commonly called self-
efficacy. 

Self-efficacy must be optimized because self-efficacy supports the students' potential (Bandura, 2012). 
Self-efficacy is a role variable in predicting students' achievement, especially in mathematics. Students 
need self efficacy on mathematical thinking skills because it affects students' behavior in learning or 
mindsets to improve mathematical thinking skills and how they consider mathematics. Self-efficacy affects 
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individual, how they think, feel, motivate themselves, and act (Herman, Fahinu, & Makkulau, 2016). 
According to Fitri (2017) self-efficacy has four principles, that is 1) self-efficacy can improve performance; 
2) self-efficacy can increase or decrease when witnessing the success or failure of others on certain tasks; 
3) self-efficacy can appear when given a suggestion to be able to do a task and disappear when it fails; 4) 
self-efficacy is related to emotional. According to Bandura in Subaidi (2016) the dimensions that are used 
as guidelines in measuring a person's self-efficacy are magnitude, strength, and generality. Table 2 below 
is more detailed self efficacy indicators (Hendriana, et al. 2018) 

 
Table 2.   Self efficacy indicators  

Dimension Indicator 
Magnitude Great interest in lessons 

Optimistic about doing the job 
Develop ability and achievement 
Make a plan to complete the task 
Confident to solve the problem 
Study according to schedule 
Seeing difficult tasks as challenges 
Selective in achieving goals 

Strength Effort can increase performance 
Commitment in completing tasks 
Knowing the advantages 
Persistence in completing tasks 
Aim positive in many ways 
Have good motivation 

Generality Take things well 
Experience as a path to success 
Likes to find new situations 
Overcome all situations effectively 
Try a new challenge 

 
The mathematical thinking ability in this study has five competencies that students must pass 

sequentially. Researchers developed new thinking indicators based on expert opinion from the competence 
of mathematical thinking ability in terms of self efficacy achieved by students systematically starting from 
the simplest abilities with low self-efficacy to the most complex abilities with high self-efficacy. So, this 
research be expected can solve the problem completely and deeply. Then recommendations be given to 
teachers related to learning that must be carried out at MAN 1 Kudus so that students' mathematical thinking 
abilities are optimal. Therefore, the aims of this study is find new indicators and describe mathematical 
thinking ability in terms of self-efficacy and provide recommendations for teachers. 

2.  Methods 

This type of research is qualitative. According to Sukestiyarno (2021) stated that qualitative research is 
used to examine natural objects, the key instrument of this research is the researcher with triangulation 
collection techniques including interviews, observation, and documentation. Research data are analyzed to 
interpret or understand uniqueness, construct a phenomenon, and find new hypotheses. The definition of 
qualitative research according to Shidiq & Choiri (2019) is research with findings that can not be obtained 
using statistical procedures or using quantitative methods. 

The study was conducted in class X MIPA 3 as a trial class with 35 students and X MIPA 4 as an 
experimental class with 33 students at MAN 1 Kudus which was held from February 14, 2022 to March 7, 
2022. The research subjects were taken by six students using purposive sampling technique. Each two 
students with low self efficacy, two students with moderate self efficacy, and two students with high self 
efficacy. 

The research preparation stage includes making proposals, field observations, compiling research 
instruments, conducting instrument trials and expert validation. The results of the analysis of the self 
efficacy questionnaire test, there are 7 statements out of 30 invalid statements so they are not used and 
replaced. The results of calculations using SPSS obtained an alpha reliability coefficient of 0.903. This 
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means that the reliability coefficient is high. The results of the trial analysis about mathematical thinking 
ability are valid and the reliability is equal 0.842 to which means it is reliable. 

The research implementation stage includes distributing self efficacy questionnaires, conducting 
interviews to confirm the level of self-efficacy for six students to be selected as research subjects, giving 
questions about mathematical thinking ability to research subjects and interviews to confirm the results of 
the research subjects' work and documentation for triangulation. 

The data processing stage includes collecting data from observations of student self efficacy, collecting 
data from tests of mathematical thinking ability in terms of self efficacy and interview results, processing 
and analyzing data from tests of mathematical thinking ability and interview results. The stage of drawing 
research conclusions by concluding research results based on the formulation of the problem from the data 
obtained and the suitability of the conclusions with the research objectives and providing recommendations. 
Data collection techniques must be implementation correctly because instruments that have been tested for 
validity and reliability are not necessarily valid and reliable if the instruments are not used properly in data 
collection (sugiyono, 2018). Data collection techniques used to obtain research data include observation, 
questionnaires, tests, and interviews. Research instruments include a self efficacy questionnaire, a matter 
of mathematical thinking ability, and interview guidelines. 

3.  Results & Discussions 

3.1.  Result of self efficacy questionnaires 
Self efficacy (SE) questionnaires were given to 33 students of class X MIPA 4 which were used to classify 
students into the criteria of low self efficacy, moderate self efficacy, and high self efficacy.  

Based on the results of the self efficacy questionnaire, the lowest score was 52 and the highest score 
was 252. The results of the classification of the self efficacy questionnaire are presented in table 3 as 
follows. 

 
Table 3.  Results of Classification of Self Efficacy Criteria 

Interval Self efficacy criteria Multiple subjects Percentage 
x < 120  Self Efficacy (SER) 6 18.18% 
120 ≤ x < 210   Self Efficacy (SES) 20 60.60% 
210 ≤ x  Self Efficacy (SET) 7 21.21% 

3.2.  Result mathematical thinking ability test 
Based on the results of the questionnaire given to students in class X MIPA 4, it shows that there are six 
students SER, 20 students SES, and seven students SET. These results indicate that class X MIPA 4 is 
dominated by SES with a percentage of 60.60%.  

In each criterion, two SER students, two SES students, and two SET students were taken so that there 
were six students as research subjects. The determination of the six research subjects is shown in table 4 as 
follows. 

 
Table 4.   Research Subjects Based on Self Efficacy Criteria 

Student code SE score KBM score Name SE criteria 
P-06 114 10 S-1 Low 
P-02 116 40 S-2 Low 
P-14 164 65 S-3 Moderate 
P-20 185 85 S-4 Moderate 
P-18 212 95 S-5 High 
P-30 252 100 S-6 High 

 
The achievement of indicators of mathematical thinking ability by research subjects is presented in 

Table 5 below. 
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Table 5.   Achievement of mathematical thinking ability indicators by research subjects 

Subject 
Mathematical thinking ability 

indicator 
1 2 3 4 5 

S-1 − − − − − 
S-2 √ − − − − 
S-3 √ √ − − − 
S-4 √ √ √ − − 
S-5 √ √ √ √ − 
S-6 √ √ √ √ √ 

 
Based on the data analysis that has been done, further discussion of the results of the analysis of 

mathematical thinking skills in terms of students' self-efficacy is discussed. 

3.3.  Analysis of mathematical thinking ability in terms of self efficacy. 
Analysis of mathematical thinking ability in terms self efficacy S-1 is low. In indicator 1, S-1 is unable to 
identify the concepts used in the questions and is unable to identify what problems are presented in the 
questions. S-1 only writes what is known in the problem and works on the problem with an integral formula. 
This proves that S-1 has not understood the concept. During the interview, S-1 stated that he could work 
on questions whose problems were clearly presented, but it was difficult if the problems were presented in 
the form of ‘daily story’ questions. S-1 is not able to fulfill indicator 1 so that S-1 has difficulty fulfilling 
the next indicator. 

Analysis of mathematical thinking skills in terms of self efficacy S-2 is low. In indicator 1, S-2 is able 
to explain that problem solving in questions uses the concept of function composition. S-2 is also able to 
identify what problems must be solved in the problem. But S-2 is not able to find mathematical ideas that 
used for solving the problem. This proves that S-2 is able to fulfill indicator 1. But S-2 is not able to fulfill 
indicator 2. Because not able to demonstrate mathematical ideas, so S-2 is not able to compile a 
mathematical model that used for problem solving. During the interview, S-2 seemed confused in 
explaining what was done on the answer sheet. So it can be concluded that S-2 is only able to fulfill indicator 
1 and cannot fulfill other indicators. 

Analysis of mathematical thinking skills in terms of self efficacy S-3 is moderate. In indicator 1, S-3 is 
able to explain the concept of composition function well and is able to identify existing problems. S-3 is 
also able to find ideas into mathematical language well. Based on the ideas obtained, S-3 is able to make 
mathematical models. However, S-3 was not able to formulate a problem-solving strategy. During the 
interview, S-3 admitted that she was wrong in carrying out problem-solving strategies so that the wrong 
results were obtained. S-3 also acknowledged the lack of time in solving problems. It can be concluded that 
S-3 is able to fulfill indicator 2 but is not able to fulfill indicator 3 and subsequent indicators. 

Analysis of mathematical thinking skills in terms of self efficacy S-4 is moderate. In indicator 1, S-4 is 
able to identify the concept of function composition and explain what problems are contained in the 
questions well. S-4 is able to express the ideas obtained for problem solving and is able to use 
representations to create mathematical models that are used as the basis for making problem solving 
strategies. However, S-4 was wrong in writing down the information in the questions and did not re-check 
the answers obtained so that S-4 failed to fulfill indicator 4. So it can be concluded that S-4 was only able 
to fulfill up to indicator 3 only. 

Analysis of mathematical thinking skills in terms of self efficacy S-5 is high. In indicator 1, S-5 is able 
to identify the concepts used in the problem to explain his knowledge of the concept of function composition 
and is able to identify problems that must be solved. S-5 is able to demonstrate the idea and explain how to 
get the idea. S-5 is able to make mathematical models for the basis of planning problem solving strategies 
and doing problem solving well and admits to re-examining the results of problem solving that have been 
found. S-5 is also able to explain the process used to get the results of solving these problems in front of 
the class. This is a confirmation that the S-5 has a high level of confidence. This is in accordance with the 
results of the self efficacy questionnaire which shows that he belongs to the category of high self efficacy. 
Although S-5 is able to express the results of problem solving orally well, S-5 makes mistakes in writing 
the final results using unwanted units in the questions. This causes the S-5 to be unable to fulfill indicator 
5. 
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Analysis of mathematical thinking skills in terms of self efficacy S-6 is high. S-6 is able to meet all 
indicators of mathematical problem solving well. In indicator 1, S-6 correctly identifies the concept and 
identifies the problem correctly. S-6 is able to demonstrate ideas that she used in problem solving and can 
express these ideas. So that a mathematical model can be generated. S-6 also develops problem-solving 
strategies and performs problem-solving strategies correctly. Because the strategy used is right, S-6 has 
plenty of time to re-examine the solutions that have been found. S-6 is also able to present the results of her 
work in front of her friends orally and is able to write the problem-solving process in writing correctly. It 
can be concluded that S-6 is able to fulfill all indicators of mathematical thinking ability. 

Based on the explanation above, it can be seen that S-1 and S-2 have low self-efficacy and low 
mathematical thinking skills. S-1 and S-2 difficulties in identifying concepts and identifying problems in 
the questions. They also have difficulty in demonstrating mathematical ideas in writing and using 
mathematical language to express the ideas they get correctly. Because they do not find ideas for problem 
solving, so they have difficulty making mathematical models that are used as the basis for problem solving. 
So, planning strategy for solving the problems, doing strategies also can't be passed well, even they lack 
time so they don't have enough time to re-examine the results of problem solving that have been found. 
Because they have low self-efficacy, they are nervous about revealing results solving problems verbally 
and tend to be silent when the teacher asks questions or when discussing with other students. 

Then it can be seen that S-3 and S-4 have moderate self efficacy and moderate mathematical thinking 
skills. S-3 and S-4 can identify concepts and identify the problems contained in the questions well. They 
can also demonstrate mathematical ideas in writing and use mathematical language to express ideas 
correctly. But S-3 has a little difficulty in using representations to make mathematical models, while S-4 
can make mathematical models well in each item. S-3 and S-4 have flaws in planning strategy solving 
problems, implement strategies and check result. They can plan strategies and execute those strategies, 
but fail at some points. They are also able to reveal the results solving problems quite well in writing 
although there are still errors because they do not re-check the answers, but are less able to express the 
results of problem solving well when in front of the class and explain to their friends. 

In contrast to S-5 and S-6, it can be seen that they have high self-efficacy and high mathematical 
thinking ability. S-5 and S-6 are able to meet all indicators of problem-solving ability very well on the 
questions. S-5 and S-6 are able to identify concepts and identify problems, demonstrate and express ideas 
for solving these problems, represent these ideas in the form of mathematical models, are able to plan 
strategy solving problems, carry out strategies and check the results obtained and able reveal results solving 
problems in spoken and written. Although S-5 has a few errors in writing the final result that has not been 
converted to the units requested in the problem, S-5 is able to present the answers that have been found 
well in front of the class. While S-6 has a perfect score in solving all the problems in the problem and has 
a very high level of self efficacy. 

3.4.  Recommendation 
Based on the results of the discussion above, it is recommended things that must be considered by the 
teacher, namely by giving special treatment to students who have low self efficacy. Teachers can provide 
opportunities for students to speak more often in front of others such as small discussions in class or 
presenting their work in front of the class, giving appreciation for their efforts and reprimands if it does not 
reduce their confidence when they make a mistake. According to Indrawati (2014) self efficacy has a big 
influence on improving performance, so self efficacy assessment is needed to a group, not only given to the 
group but to individuals who are in the group. Counseling guidance teacher can also help improve students' 
self efficacy by providing group guidance. The results of the study Putra et al. (2013) showed that the 
provision of group guidance was effective in increasing students' self efficacy . This is in line with Prayitno's 
opinion in Putra et al. (2013) that students get the opportunity to have an opinion about the surrounding 
environment, have an objective understanding, can learn to be positive in groups, arrange activity programs, 
and carry out activities that produce results. 

In this study, students with low self efficacy already had difficulties in fulfilling indicator 1, namely 
identifying concepts and identifying problems on difficult questions but were able to fulfill indicator 1 on 
easy questions. Recommendations that can be given to these problems are to teach the concept of functions 
associated with daily activities. This is in line with the Jarmita (2015) opinion, the teacher provides a variety 
of diverse activities in learning mathematics, so the emphasis is not on memorizing. The teacher starts 
learning from concrete to abstract, generalizing to real situations so that they can build the foundation for 
a good level of conceptual understanding. 

Indicator 2 of mathematical thinking ability that can’t be fulfill by students with low self efficacy are 
demonstrating mathematical ideas in writing and using mathematical language to express ideas correctly. 
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Recommendations that can be given to these problems are teachers can provide problems to students and 
how to solve problems. According to Choridah (2013) teachers can form small groups and are required to 
be able to demonstrate something they have learned in the form of a product or a performance result in the 
hope that students are more confident in exploring mathematical ideas. 

Students with low self efficacy are not able to fulfill indicator 3, namely using representations to create 
mathematics model. Recommendations that can be given to these problems are teachers can teach students 
to solve a problem using the right formulas. According to Purnama et al. (2019) in representing problem 
solving ideas related to students' understanding of the concept. Representations can be used to assess the 
extent to which students understand a concept so that when students do not understand a certain concept, 
students not be successful in presenting mathematics model to solve problems. 

Indicator 4 mathematical thinking ability is planning strategy solving problems, carry out strategies and 
check the results have also not been achieved by students with low self efficacy. Recommendations that 
can be given to these problems are teachers can use the Problem Based Learning model. According to the 
research results of Allevato and Onuchic in Simamoraa et al. (2017) stated that learning mathematics 
through problem solving activities can increase knowledge about mathematical concepts and the 
mathematical material be more meaningful and effective when studied. The results of the study Hendriana 
et al. (2018) concluded that students were more active in Problem Based Learning model, more creative, 
confident, able to communicate and work together in solving the problems. So that problem solving skills 
have a high influence in increasing self-confidence. According to Supandi (2019) teachers can provide 
open-ended questions to students so that they are accustomed to working on open-ended questions to 
support their creativity. 

Students with low self efficacy also have not been able to fulfill indicator 5, which is expressing results 
solving problem. Recommendations that can be given to these problems are to give students the opportunity 
to express the results of solving problems they find verbally in order to increase their self efficacy. This is 
in line with the results of research Hendriana et al. (2017) that self efficacy affects students' communication 
skills. According to Rahmi et al. (2017) self efficacy affects mathematical communication skills because 
the higher a person's level of confidence, the higher his mathematical communication skills. 

4.  Conclusion 

Based on the analysis of the mathematical thinking ability competence that has been found previously, the 
formulation of the new mathematical thinking ability competence that students must pass are 1) Reasoning: 
identifying concepts and problems; 2) Generalizing: demonstrating mathematical ideas in writing and using 
mathematical language to express ideas correctly; 3) Critical Thinking: using representations to create 
mathematical models; 4) Problem Solving: planning problem solving strategies, implementing strategies 
and checking results. 5) Communicating: revealing the results of problem solving. 

Description of students' mathematical thinking abilities based on new indicators that have been found 
in terms of self-efficacy, the results: 1) low self-efficacy’s students were only able to master reasoning; 2) 
moderate self-efficacy’s students are able to master reasoning, generalizing, and critical thinking; 3) high 
self-efficacy’s students are able to master all indicators namely Reasoning, Generalizing, Critical Thinking, 
Problem Solving, and Communicating. 

Then, recommendations are given to the teacher by giving opportunity to students with low self-efficacy 
speak in public, give appreciation for their efforts and reprimand if it does not lower their confidence when 
they make mistakes. 
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