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Abstract. Problem-solving abilities and mathematical disposition are two crucial skills developed by students in 
inferential statistics material. The purpose of this study was to analyze the statistical problem-solving abilities of students 
in terms of mathematical disposition. The research method used is a qualitative descriptive method with the research 
subject being four students of mathematics education study program at Universitas Muria Kudus, Indonesia. Data 
collection techniques used in this study were tests, questionnaires, and interviews. The analysis technique used is data 
reduction, data presentation, and concluding. The results showed that the problem-solving ability profile of very high 
mathematical disposition students was classified as good. High mathematical disposition students were able to 
understand the problems and devise plan problem-solving strategies but were still experiencing the stage of problem-
solving and looking back. Students with medium mathematical disposition can only complete with complete steps in one 
of the four questions given because they are running out of time. Students with low mathematical dispositions do not yet 
have all the indicators of problem-solving.

INTRODUCTION

Mathematics is a science that can develop the ability to think, discuss, communicate, and contribute to solving 
everyday problems and the world of work, as well as the development of science and technology [1][2][3][4][5].
Problem-solving is a fundamental skill needed today [6]. The most critical cognitive goal of education (formal and 
informal) in any educational context is problem-solving [7]. Problem-solving is the work of establishing a 
correlation between things given and requested [8].

Problem-solving ability is one of the goals of every material presented by lecturers because lecturers as educators 
are also encouraged to use more challenging tasks in teaching mathematics and are willing to teach mathematics 
through problem-solving [9][10][11]. A pre-service teacher-student also needs to understand and learn about the 
ability to design learning, implement learning and evaluate learning outcomes, especially to explore problem-solving 
so that later after becoming a teacher, they can learn well and professionally [12].

In the higher education curriculum of the Mathematics Education study program, Universitas Muria Kudus 
(UMK), the Inferential Statistics course is a compulsory subject with a weight of 3 credits. Inferential Statistics is a 
material that forms the basis for subsequent courses, such as an introduction to mathematical statistics course and 
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educational research statistics course. This Inferential Statistics course is essential in testing the hypothesis of a 
problem and interpreting the test results for decision making.  

Importance course inferential statistics is not in line with existing conditions. Based on the results of the 
problem-solving test, 78% of students scored below the minimum criteria. It shows the low problem-solving ability 
of students. The results of interviews with students, some said that the Inferential Statistics course is challenging 
because 1) Students cannot understand the problem given so that it is challenging to choose the type of statistical test 
to be used; 2) Students are not familiar with non-routine questions; 3) Students are not familiar with using statistical 
hypothesis testing steps, and; 4) Students have not been able to develop their ability to solve problems. The low 
problem-solving ability of students is also due to the lack of student curiosity in learning and lack of confidence in 
answering questions.  

Learning is not only limited to developing the cognitive realm. Learning should contain and develop students' 
affective aspects, which are the critical components for their success in learning [13][14]. Problem-solving ability 
and mathematical disposition are two related things. In solving problems, students need to have a high mathematical 
disposition. Mathematical disposition is a tendency to think and act positively, which includes encouraging desire, 
awareness, and dedication in students to learn and carry out the mathematics learning process [15][16][17][18]. 
Mathematical disposition is one of the main factors in determining the success of learning mathematics 
[19][20][21][22]. Disposition needs to be developed in learning mathematics through collaboration between 
lecturers and students [23][24]. 

Mathematical disposition is a connection and appreciation of mathematics, namely the tendency to think and act 
positively [15]. This tendency is reflected by the student's interest and confidence in learning mathematics and the 
willingness to reflect on their own thinking. Mathematical disposition indicators include: 1) Self-confidence; 2) 
Flexibility in mathematics; 3) Persistent and tenacious in doing mathematical tasks; 4) Having curiosity; 5) 
Reflective of ways of thinking; 6) Appreciate the application of mathematic, and; 7) Appreciate the role of 
mathematics [25]. 

Seeing the importance of problem-solving ability and mathematical disposition, the researcher analyzes problem-
solving ability in terms of mathematical disposition ability. The problem-solving steps used in this study use the 
Polya indicator, which consists of four phases of problem-solving, namely: 1) Understanding the problem; 2) 
Devising a plan; 3) Carrying out the plan, and; 4) Looking back at all the steps that have been done [26]. By 
knowing students' mathematical problem-solving abilities, lecturers can prepare special strategies for the 
development of better inferential statistics learning. 

METHOD 

The research method used is the descriptive qualitative method. This research was conducted in the mathematics 
education study program, Universitas Muria Kudus. The subjects of this study were four students who took courses 
in inferential statistics with different mathematical disposition criteria. Determination of the subject in this study 
begins with the provision of disposition questionnaires to 28 students. Yuniawati, Indrawan, and Setiawan [25] 
proposed the mathematical disposition questionnaire regarding disposition indicators. Then students are grouped 
into four categories based on the results of the questionnaire. The four categories that can be shown in Table 1 are 
students with very high, high, medium, and low mathematical disposition abilities. The grouping of the four 
categories refers to the rating scale [27]. 

TABLE 1. Mathematical disposition score criteria disposition. 
Score Criteria 

81.25  disposition score 100 Very High 
62.5  disposition score < 81.25 High 
43.75  disposition score < 62.5 Medium 
25  disposition score < 43.75 Low 

 
Instruments used in this research are mathematical disposition questionnaire instruments, problem-solving test 

results documents, and interviews. The disposition questionnaire instrument consists of 30 questions. The test 
instrument is used to get the results of student work in solving mathematical problem-solving abilities. Problem-
solving ability test questions consist of 4 subjective tests in the form of descriptions given codes (M1, M2, M3, and 
M4). Interviews were used for technical triangulation, namely comparing and re-checking the problem-solving 
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process carried out by students so that the credibility of the data was obtained. Data analysis techniques used include 
data reduction, data presentation, and concluding [28]. 

RESULT AND DISCUSSION 

Student's Mathematical Disposition Questionnaire 

The subject of the research was determined by giving a questionnaire to 28 students of the UMK Mathematics 
Education study program who took the inferential statistics course. Students' mathematical dispositions categories 
were very high, high, medium, and low based on the disposition questionnaire data obtained. Based on the 
mathematical disposition questionnaire, the results obtained: as many as four students belonging to the category of 
very high mathematical disposition, six students belonging to the category of high mathematical disposition, seven 
students belonging to the category of medium mathematical disposition, and as many as 11 students belonging to the 
category of low mathematical disposition. The results of the disposition questionnaire are presented in Table 2.  

TABLE 2. Results of the questionnaire of mathematical disposition. 
Category of Disposition Many students 

Very High 4 
High 6 

Medium 7 
Low 11 

 
Table 2 provides information that many students still fall into the category of low mathematical disposition. This 

low mathematical disposition causes students to look unconfident when working on problems, not confident in 
answering questions during learning, not confident when presenting the results of discussions, not setting targets in 
learning mathematics, and not caring about the math scores they get [29]. Meanwhile, students with a high 
mathematical disposition will have an uncompromising attitude, be responsible, persistent, have high motivation, 
and help individuals achieve their best results [30]. 

Profile of Problem-Solving Ability of Very High Mathematical Disposition Students  

Subjects of very high mathematical disposition (S1) can understand M1, M2, M3, and M4 questions by writing 
down available information. S1 can write fluently and correctly what is known on the four questions. S1 can 
construct problem-solving by identifying the components of the problem that exist by directly integrating their new 
perceptions or experiences into the schemes in their minds. 

In relation to understanding the problem in M2, the researcher conducted interviews with S1, summarizing the 
dialogue as follows. 

 
R : "How did you find out what was asked in the question?" 
S1 : "By analyzing the problem." 
R : "Can you make symbols from what is known and asked from the problem? and give an example!" 
S1 :" Yes, x." 
R : "What is meant by x." 
S1 : "Average or mean?" 
R : "Are you having difficulty understanding these elements?" 
S1 :"No, because I am used to working on questions like this and am interested in working on questions.  

However, I forgot to write down the questions asked from the questions. 
 
In understanding the M1, M2, M3, and M4 problems, S1 analyzed the questions and made symbols from what 

they knew. S1 can present the information obtained from the questions in symbolic representations that involve 
systematic mathematical expressions. Even though they can write down information about the questions, S1 does 
not write down the purpose of solving the problem. Still, after confirmation, the problem-solving results obtained are 
constructed correctly. After reading and understanding the questions, the SIN subject is confident that he can solve 
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the given problem. S1 is also accustomed to working on non-routine problems because he is interested (high 
mathematical disposition). 

The second step of solving the Polya model of mathematical problems is to devise a plan. S1 can write problem-
solving techniques on M1, M2, and questions M3, but M4 did not do the planning. S1 uses information from M1 as 
a plan to solve M4 questions. The plan prepared by S1 on the matter is sufficient to be used as a guide to solving the 
problem. S1 can receive information from the four questions so that they can plan problem-solving.  

In relation to planning problem-solving on M1 questions, the researcher conducted an interview with S1, 
summarizing the dialogue as follows. 

 
R : "Why is there a difference between grab and gojek in problem-solving?" 
SIN : "To make it easier to do the problem." 
R : "Are you working on the M1 problem? You immediately find the right strategy?" 
SIN :"No, I'll try it first." 
 
In the third step in problem-solving, the SIN subject can carry out the problem-solving plan that has been 

prepared. S1 managed to answer the four questions correctly without experiencing significant obstacles. In solving 
the M1 problem, the S1 subject has also carried out an abstraction thinking process because the solution has used 
mental objects, namely some algebraic symbols. S1 subjects can perform calculations correctly on all questions. 

The final step in the problem-solving process is to re-examine the answers. S1 subject can re-examine the 
answers smoothly but in the look back the answers through an existing system of equations. S1 is able to make 
inferences on the results of calculations that have been obtained according to the purpose of the question. S1 
believes that the steps to solving the problems he has written are correct because they are systematic and in 
accordance with the problems of each question. The problem-solving ability profile of S1 is presented in Table 3. 

TABLE 3. Problem-solving ability profile of very high disposition student. 
No. Steps for Solving 

Problems 
Indicators 

1. Understanding the problem a. Able to present information that is known from the 
problem in the form of symbols and mathematical 
expressions 

b. Not writing down the objectives or what is being asked of 
the problem 

2. Devising a Plan a. Able to write formulas that are used sequentially 
b. Able to formulate settlement strategies in a coherent 

manner 
c. Able to use information from the step of understanding 

the problem 
3. Carrying out the plan a. Able to carry out problem-solving according to the 

planned strategy 
b. Able to perform calculations correctly 

4. Looking back a. Able to check the results 
b. Able to check the reasons put forward 
c. Able to make interpretation of the results by writing 

conclusions 
 
S1 answers with a very high mathematical disposition can be seen. Students can represent what is known and 

what is asked in the form of symbols. Even in making a mathematical model of a problem in everyday life, students 
are able to answer correctly. Students with high mathematical dispositions are confident and confident in answering 
questions so that students' numeracy skills are very good, so that accurate and correct results are obtained [31]. At 
the completion stage, students re-examine the answers that have been done. It can be seen from the results obtained 
are correct and correct. This is reinforced by the results of interviews with students with high mathematical 
disposition categories who said they had no difficulty in solving problems and could understand the questions well. 
This was because students were used to non-routine questions. Problem-solving abilities can develop rapidly by 
getting them used to solve non-routine problems [32].  
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Profile of Problem-Solving Ability of High Mathematical Disposition Students  

S2 subject is the subject with a high category of mathematical disposition. In understanding M1, M2, M3, and 
M4, NK is able to write down what they knew. S2 can write fluently and correctly what is known in M1 answers 
and use the information to understand M2, M3, and M4 problems. S2 can directly integrate their new perceptions or 
experiences into the schemes in their minds, so it can be said that NK carries out the thinking process. In relation to 
understanding the problem in the four questions, the researcher interviewed with M1 to summarize the dialogue 
below. 

 
R : "How do you find out what is known to be asked in the question?" 
S2 : "Reread the questions until you understand." 
R : "How many times have you read the questions so that you understand?" 
S2 :" Three times" 
R :" Do you know what was asked in questions M1, M2, M3, and M4?" 
S2 : "Yes, I know. M1 was asked about the interval estimate of the actual average difference in the income of 

Gojek and Grab drivers with a degree of confidence of 90%. M2 is asked about the estimated interval for 
the actual average of GRAB drivers every day. M3 is the alleged income of GOJEK online motorcycle taxis 
of more than Rp. 80.000,00, and M4 is whether 35% of GRAB drivers earn a minimum of Rp. 85,000. 

 
S2 did not write down the objectives that were asked in the question. However, S2 understands what is being 

asked in the question. S2 rereads the questions until he knows the description of the problem presented by the 
question. S2 subject understands the problems expressed in the form of symbols and mathematical expressions. 

The plan prepared by the S2 subject on the M3 question cannot be used as a guide to solving the problem. 
Although in writing the plan to solve the problem, the S2 subject did not write correctly, from the interviews, it was 
known that the NK subject had been able to plan well. The results of interviews between researchers and S2 are as 
follows. 

 
R : "What is the hypothesis used in the M3 question?" 
S2 : "  and  " 
R : "Are both  ?" 
S2 : "One, that the other dijawaban slipshod write" 
R : "Why is the test used a right hand?" 
S2 : "Because what was asked about the alleged income of GOJEK online motorcycle taxis was more than  

Rp. 80.000,00, and there was a word more than that, the test used was the right-hand test." 
 
In the step of solving the problem, S2 can carry out problem-solving on the four questions. In answer M4, S2 

constructs problem-solving by performing test statistics looking for z count. Then write down the test criteria and 
look for a z-table. However, in writing the criteria for testing S2 it is still not quite right.  

At the look backstage, S2 is resolved by being able to prove the answer is correct. In connection with re-
examining the answers to M2 questions, the researchers conducted interviews with NK subjects as follows. 

 
R : "Did you check all the questions above for the answers?" 
S2 : "No" 
R : "Are you sure your answer is correct?" 
S2 : "Yes, I am sure." 
 
At this stage, S2 is sure that the answers to the completed test are correct, even though the answers are written 

are not correct. The step of interpreting the calculation results into the problem objective has also not been carried 
out by the S2 subject on M2, M3, and M4. The processing step stops after obtaining the calculation results. It means 
S2 has not carried out a complete re-check.  

Students who have high dispositional abilities have a positive correlation with problem-solving abilities. 
Students with a high mathematical disposition will have higher mathematical problem-solving abilities, and vice 
versa [33]. Students who have a very high and high mathematical disposition will have high problem-solving 
abilities as well. Students with high mathematical dispositions have high confidence that they can solve all problems 
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correctly. Students have high curiosity, as evidenced by reading the questions repeatedly to understand the situation 
and the known elements of the questions. They are also thorough and systematic in planning problem-solving 
strategies. Students understand the learning material well to distinguish the characteristics of the questions and 
formulas used. Students with high mathematical dispositions are also persistent and never give up on completing 
calculations [31]. At the look backstage, students can re-examine the answers obtained and provide an interpretation 
of the results according to the purpose of the question. Table 4 represents the profile of S2 problem-solving abilities. 

TABLE 4. Profile of problem-solving ability of high disposition student. 
No. Problem-Solving Steps Indicator 
1. Understanding problem a. Able to present information that is known from the 

problem in the form of symbols and mathematical 
expressions 

b. Unable to write down the purpose or what is being asked 
of the problem 

2. Devising a plan a. Able to write formulas used sequentially 
b. Able to formulate settlement strategies in a coherent 

manner 
c. Not yet able to Prepare criteria for receiving Ho 

correctly. 
d. Not yet able to use information from the steps to 

understand the problem  
3. Carrying out the plan a. Able to carry out problem-solving according to the 

planned strategy. 
b. Have not done calculations correctly 

4. Looking back a. Have not been able to check the results completely. 
b. Able to give reasons for the answers put forward 
c. Have not interpreted the results but believe the answer is 

correct 

Profile of Problem-Solving Ability of Medium Mathematical Disposition Students  

The problem-solving ability profile of medium disposition students is presented in Table 5. 

TABLE 5. Profile of problem-solving ability of medium disposition student. 
No. Problem-Solving Steps Indicators 
1. Understanding the problem a. Able to present information that is known from the 

problem in the form of symbols and mathematical 
expressions 

b. Unable to write down the purpose or what is being asked 
of the problem 

2. Devising a plan a. Unable to write formulas correctly. 
b. Unable to develop strategies for all questions. 
c. Unable to compile criteria for acceptance of Ho correctly 
d. Not able to use information from steps to understand the 

problem  
3. Carrying out the plan a. Not able to carry out problem-solving systematically 

b. Not able to do calculations correctly 
4. Looking back a. Not able to check the results thoroughly. 

b. Able to give reasons for the answers put forward 
c. Have not interpreted the results and are not sure the 

answer is correct 
 
S3 is the subject with the medium mathematical disposition category. At the stage of understanding the subject 

matter, S3 can represent what is known and what is being asked in the form of symbols. The following are the 
results of the researcher's interview with S3. 
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R : "How do you understand the problem in the question?" 
S3 :" Reread" 
R :" Do you have difficulty understanding the questions? 
S3 : "There are some questions that I don't understand, Question M4." 
R : "In question M1, what is meant by  and  ?" 
S3 :"  is the number of data grabs and  is the number of gojek data " 
 
At the stage of understanding the problem, S3 wrote that what was known to questions M1, M2, M3 was correct, 

but tS3still had difficulty understanding the M4 problem. S3 cannot directly, or students need a process (such as 
rereading existing problems or so on) to write down what is known and what is asked in the problem. Reading 
ability is the main factor for students to understand the occurrence of problems [34]. 

S3 cannot directly or require a process to make a plan for solving a given problem according to what is known 
from the problem (such as making tables, trying to make plans on other papers, or making steps other work). At this 
stage, students perform a series of thinking processes in solving problems [35]. In planning the M1 questions, S3 
planned by looking for the average grab data and the average data gojek, then looking for the t table. S3 was only 
able to plan half of the problem-solving strategies on M2, M3, and M4. S3 felt hampered in completing because they 
were confused in choosing a formula strategy. Difficulty in choosing the right strategy is due to a lack of good 
understanding of mathematical concepts [36]. 

At the carry out the planning stage, S3 is only able to complete M1 questions. However, the answer submitted by 
S3 is still wrong. This is due to incorrectly writing the standard deviation formula. S3 cannot solve problems M2, 
M3, and M4. 

Below are the results of an interview with S3. 
 
R :"Are you able to solve the problem smoothly?" 
S3 :"No, I'm having a hard time doing the questions." 
R : "What kind of difficulties did you experience?" 
S3 : "Confused, enter the formula."  
 
S3 is only able to interpret the results on M1 questions. S3 did not re-check the M2 and M3 questions because 

they had not completed all the calculation steps. S3 felt they lacked time to complete and were hampered in 
completing because they were confused about choosing strategies. The following are the results of the researcher's 
interview with the S3. 

 
R : "Did you check all the questions above for the answers?" 
S3 : "No." 
R : "Are you sure with your answer?" 
S3 : "I'm not sure because it's really difficult." 

Profile of Problem-Solving Ability of Low Mathematical Disposition Students  

The S4 subject is the subject with a low criterion mathematical disposition. In step understanding the problem, 
S4 can only identify known problems in a matter of M2. S4 subject has not been able to identify problems M1, M3, 
and M4. Another contributing factor was that S4 was unable to coordinate the information provided [37]. Students 
with low categories cannot process their data properly because students forget the material they have learned. S4 
feels insecure because they have not been able to learn the subject matter to be tested. S4 found it difficult to 
understand the questions and gave up with simple answers. S4 did not have the persistence to find a solution because 
he didn't write anything for the M4 solution.  

S4 has not understood the questions given, but they are still trying to work on it. It is in accordance with the 
research that has been done that students try to solve problems, even though they do not understand the questions 
given, which results in errors in answers [38]. As a result, they find it difficult and give up with modest answers. In 
other words, these students do not have the persistence to find solutions. Re-examining the problem that was 
originally in the form of a story into a mathematical model becomes a problem for students in solving problems 
[39].  
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The second step is to plan a solution to the problem. S4 could not proceed to the planning step because they did 
not understand the purpose of the questions. At this stage, the S4 had difficulty, indicated by the S4 only being able 
to plan strategies for M2 and M3 questions.  

 The following are the results of the researcher's interview with the S4 subject. 
 
R :"What is your strategy to answer the M1 question?" 
S4 :"Dividing it into two grab and gojek." 
R : "What difficulties did you experience?" 
S4 : "The problem is difficult. I don't understand the situation in problem so I can't make the decide to use the 

right statistical test for the situation."  
 
S4 subject can only formulate a settlement plan. However, at the step of solving the problem, S4 had difficulty in 

doing calculations. It happened because the S4 subject had not identified the known elements, which resulted in S4 
feeling in determining the formula used. Based on the interviews with S4, they said that they had difficulty 
understanding statistical material and were confused by the different use of hypothesis testing formulas for different 
cases. Most students are still confused when faced with different questions and cases [36]. Students who have 
difficulty in understanding concepts will have difficulty in solving [40]. 

The low mathematical disposition of students is very influential in solving problem-solving problems. Students 
with low mathematical dispositions will feel unsure of the answer [41]. This is also experienced by S4 subjects who 
are not sure of the truth of the results that have been obtained. It can even be said that S4 is desperate for answers to 
questions M3 and M4.  

S4 subject is not sure of the truth of the results that have been obtained, so they did not check again. The 
weakness of students in solving problem-solving is at the stage of looking back at the answer [42]. Table 6 express 
the problem-solving ability of S4. According to Table 6, S4 cannot reach all problem-solving indicators. 

TABLE 6. Problem-solving ability profile of low disposition student. 
No. Problem-Solving Steps Indicators 
1. Understanding the problem a. Unable to present information that is known from the 

problem in the form of symbols and mathematical 
expressions 

b. Unable to write down the purpose or what is asked of the 
problem 

2. Devising plan a. Unable to write formulas correctly 
b. Unable to develop strategies for all questions. 
c. Have not been able to use information from the steps to 

understand the problem  
3. Carrying out the plan a. Have not been able to carry out problem-solving 

systematically 
b. Unable to do calculations correctly 

4. Looking back a. Not able to check the results completely. 
b. Able to give reasons for the answers put forward 
c. Have not made an interpretation of the results and are not 

sure the answer is correct 

CONCLUSION 

Based on the results and discussions in this study, the conclusions obtained are that students with very high 
mathematical dispositions are able to solve problem-solving well. At the stage of understanding the problem, the 
student does not write down the purpose of the problem but immediately solves the problem. Students with high 
mathematical dispositions are able to understand problems and plan problem-solving strategies. However, the 
student is still experiencing some problems in solving the problem, namely at the stage of problem-solving and re-
checking. The student already feels confident with the answer, so that he does not re-check the results of the 
calculation and does not make conclusions. Students with medium mathematical dispositions are only able to solve 
one of the four questions given because they are running out of time. Students are only able to write elements that 
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are known from the other three questions. Students with low mathematical dispositions do not yet have all the 
indicators of problem-solving. 
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