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Abstract 

Problem solving as a central part in learning of mathematics has an important concern in 

providing knowledge and skills of mathematics as well increasing students’ skills, such as 

understanding of concepts, reasoning, communications, and attitudes toward mathematics. In 

fact, the ability of students to solve problems is low as indicated by the low performance of  

Indonesian students on both PISA and TIMSS survey in recent years.The question is whether 

the teachers have understood, believed, and applied in classroom? Especially for elementary 

school teachers who give students the foundation knowledge of mathematical problem 

solving. Explorative descriptive research is undertaken to explore teachers' understanding 

and belief about mathematical problem solving. Participants were teachers who have taught 

more than 5 years, from Surabaya, Sidoarjo, Gresik and Mojokerto. There are 27 state 

teachers and 52 private teachers. Data obtained through questionnaires and tests. Results of 

the study will be discussed include an understanding of the meaning of the problem, open-

ended problems, problem solving steps and strategies, implementation of problem solving in 

instruction, difficulties, and beliefs.  
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1. Introduction 

Problem solving has become a central of mathematical learning for a long time. In 

Indonesian curriculum, namely curriculum 1968 states that "presenting material 

should use method of problem solving on the basis of scientific thinking" 

(Depdiknas, 2009: 76). Curriculum 1984 focused learning at how a student learns, 

and develops students' creativity in learning so that students can actively develop and 

apply its capabilities. In curriculum 1994, problem solving has role to emphasize  

student's ability to master the basics of science and technology suited to the needs of 

development and the environment. On Competency Based Curriculum (CBC) in 

2004 and Kurikulum Tingkat Satuan Pendidikan (KTSP) or the 2006 curriculum 

mathematics problem solving becomes the focus of learning and learning objectives 

that include closed problem with single solution, opened problem with solution not 

single, and problems with various ways of solution. To improve problem-solving 
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skills necessary to develop the skills to understand the problem, make mathematics 

model, devise a problem, and interpret solution. Likewise, the 2013 curriculum 

focused on solving the problem as basis of the development of thinking skills. 

A long history of problem-solving emphasis in mathematics that is contained in 

actual curriculum is encouraged by the development of mathematics education 

internationally. Polya since 1945 is known as the man who initiated the problem 

solving through his work "How to Solve It". His idea of problem solving  is still used 

by teachers and students today. Until now all the mathematics curriculum in any 

country can be ascertained put problem solving as a main component, such as in 

Singapore (Stacey, 2005; Kaur, Har, & Kapur, 2009), United States (Stacey, 2005), 

England (Stacey, 2005 ) or Australia (Stacey, 2005; Goos, Stillman, & Cole, 2007). 

Fact shows that the students' ability to solve problems is still weak. The result of 

Siswono Abadi, and Rosyidi (2008) to the fifth grade students as many as 202 

students from five elementary schools in Sidoarjo showed that the ability of 

elementary school students in solving problems (especially the open-ended problem) 

is still low. This is shown by data that the students' ability to solve problems that 

show fluency is 17.8%, novelty 5.0%, and flexibility 5.4%. In general, Indonesia 

ranked student skills in solving problems based on The Trends in International 

Mathematics and Science Study (TIMSS) report (2012) is still rated bottom. 

Indonesia ranked 38
th

 out of 42 countries with score 386 of center point of TIMSS of 

500. The results of the latest PISA survey in 2012, Indonesia was ranked 64 out of 65 

countries tested. Almost all Indonesian students (98.5%) was only able to reach level 

3 of 6 levels matter tested (OECD, 2013; National Center for Education Statistics, 

2013). 

This condition can be influenced by various factors such as the condition of the 

students, the available textbooks, teacher beliefs, the ability of teachers, facilities, 

learning process, as well as national policies, eg the graduation, including the 

integrity of all parties. In this research focused on the understanding of teachers, 

teacher beliefs, skills and their application in learning because teachers are a central 

aspect of education and as a subject that is very influential on students who nurtured. 

Foong in Kaur & Yeap (2009) explain that teachers in Singapore adopt a problem-

solving approach to teaching with an emphasis on content that can be applied to 

various situations. Sullivan, Housley, & Jorgensen (2009) showed that problem-

solving, based on open tasks in special material is feasible and effective in the 

classroom. Students are challenged and actively involved in cognitive and physical 

activities as well as in interesting discoveries. Stigger & Hielbert (in Shimizu, 2009), 
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on the other hand, analyzed patterns of learning in Germany, Japan, and the United 

States for classroom teachers 8. The result is a pattern of learning in Japan is 

different from the two countries. Learning structure in Japan known as the structure 

of problem solving. The pattern consists of (1) discuss the previous lesson, (2) 

presents a problem for the day's lesson, (3) the students work individually or in 

groups, (4) discussion of problem-solving method, and (5) provides a summary and 

discussion of an important point. Shimizu (2009) explains that underline and 

summarizes the activities or "Matome" has the function (1) underline and summarize 

the main points, (2) to encourage reflection of what we have done, (3) determine the 

context to recognize new concepts or terms based on previous experience, and (4) 

make the connection (connection) between the new and the previous topic. The 

question for math teachers in Indonesia how the pattern of learning by solving these 

problems? 

Albert, Bowen, Tansey (2009), based on the results of the study concluded that 

teachers need to understand how to help students in the Zone of Proximal 

Development gives students the opportunity to solve problems and activities of 

inquiry are challenging complex thinking and logical reasoning. The activity depends 

on how the teacher's ability to prepare a problem. Crespo & Sinclair (in Vistro-Yu, 

2009) explained that teachers are able to create questions in the initial situation will 

be more successful learning rather than the teacher who asked the problems 

spontaneously.  Based on the above discussion it is necessary to know actually how 

the understanding of teachers to problem solving that includes problem itself, steps 

or problem-solving model and problem-solving strategies. 

The importance of students 'and teachers' beliefs about the role of problem solving in 

mathematics is a prerequisite development of problem solving itself (Wilson, 

Fernandez, & Haday, 1993). Goos, et.al (2007) explain the link beliefs and practices 

of teacher learning is described by Raymond view.  Romberg in Anderson, et.al 

(2005) shows the relationship of elements in the teaching of mathematics as follows.  

 

 

 

 

 

 

 

 
Figure 1. relationship of elements in the teaching of mathematics 
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The teachers’ belief of mathematics and teaching practices will affect the students’ 

performance. Anderson, et.al (2005) observes 20 teachers which categorize as 

contemporary teachers and 23 teachers as traditional teachers.  Fact that 95% of 

contemporary teachers believe that students can learn a lot by studying his own 

mathematical concepts and solve unfamiliar problems and issues open-ended. In 

addition they believe that the essential thing is that students have to explore its own 

way before using the method taught by the teacher. The traditional teacher does not 

believe it or 0% who said it. Instead they are 100% believe that students learn the 

algorithm before tackling the matter of applications and unfamiliar problems. In 

teaching process that 87% of traditional teachers providing exercises to practice the 

skills and the contemporary teachers 45%. Then 35% of traditional teacher who 

encourages students to use their own procedures and methods to solve the problem 

while 80% of contemporary teachers. This data shows the relationship between 

beliefs and practices. Teachers, who tend to believe in mathematics as a set of tools 

that contain facts, rules, and skills, will direct learning tends to be centered on 

teachers instead of students. When they believe that emphasis on solving the 

problem, then teachers need to change or improve their belief is still traditional. This 

opinion illustrates the importance of teacher beliefs toward solving the problem 

itself.  

The aim of this research is to describe teacher understanding and belief about 

problem solving.  Understanding of problem solving contain an understanding of the 

meaning of the problem, open-ended problems, problem solving steps, a way of 

teaching, and implementation difficulties. Then, beliefs of problem solving consist of 

belief in mathematics nature, teaching, and students’ learning.  

 

2. Methods 

This research is descriptive explorative to explore teachers' understanding of the 

mathematical problem solving and their belief. Participants are elementary teacher 

who is a bachelor, has taught more than 5 years, from Surabaya, Sidoarjo, Gresik, 

and Mojokerto. There are 52 private teachers and 27 state teachers.  Instruments are 

questionnaire and the problem solving test. Questionnaire consists of 21 items 

statement. Each item provided 4 to 17 selection option. Teacher can choose more 

than one option. To explore the understanding of teachers to problem solving as 

many as 15 items categorized into 7 groups. Three items are categorized to identify 

the difficulties of teachers in problem solving. Three other items are categorized to 

explore teacher beliefs. Test consists of two numbers. Descriptive analysis by 

percentage and categorizes.  
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3. Result and Discussion 

3.1 Teacher Understanding about Mathematical Problem Solving 

 
Table 1. Teacher Understanding about Mathematical Problem Solving 

 

Questions 
Catego

ry 

The number of options chosen by 

teacher Total 
Percent

age Private % State % 

Meaning of problem NU 42 61.76% 24 60.00% 66 61.11% 

U 26 38.24% 16 40.00% 42 38.89% 
Open-ended problem NU 30 41.67% 23 50.00% 53 44.92% 

U 42 58.33% 23 50.00% 65 55.08% 
Problem solving as 

instruction 
NU 8 12.90% 1 2.70% 9 9.09% 

U 54 87.10% 36 97.30% 90 90.91% 
Problem solving steps NU 120 42.55% 68 41.72% 188 42.25% 

U 162 57.45% 95 58.28% 257 57.75% 
Problem solving strategies NU 99 74.44% 99 74.44% 198 74.44% 

U 34 25.56% 34 25.56% 68 25.56% 
Implementation of steps 

and strategies of problem 

solving in teaching 

NU 102 50.00% 49 48.51% 151 49.51% 

U 102 50.00% 52 51.49% 154 50.49% 
Experience in designing 

problem solving task 
NU 71 32.72% 60 48.78% 131 38.53% 

U 146 67.28% 63 51.22% 209 61.47% 
Note: Category NU indicates not understanding, Category U indicates understanding 

 

Based on the table above can be explained that many teachers do not understand the 

meaning of problem solving. There are 61.76% options chosen by private teachers 

and 60.00% by state teachers. Teachers as the study sample more understanding of 

open-ended problems, problem-solving as instruction, problem solving steps, 

implementation, and problem solving experience designing tasks. Teachers also more 

do not understand the problem-solving strategies. It shows even though teachers are 

aware of the importance of problem solving as the focus of learning but there are still 

weaknesses in selecting a task question as a problem and solution strategies. These 

conditions are likely to cause weakness of students in solving a problem. Turns 

teachers also have difficulty in solving the problem, as shown in Table 2 below. 
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Table 2. Teacher Difficulties in Mathematical Problem Solving 

 

Questions Options The Number of Teacher Total Percenta

ge 
Private % State % 

Most 

difficult 

steps of 

problem 

solving 

read the task 4 7,69% 5 18,52% 9 11,39% 

understand problem 27 51,92% 11 40,74% 38 48,10% 

determine precise 

mathematical model and 

strategies 

12 23,08% 10 37,04% 22 27,85% 

employ mathematical 

procedures and facts 

7 13,46% 3 11,11% 10 12,66% 

interpret result to look 

back to initial problem 

13 25,00% 3 11,11% 16 20,25% 

Difficulties 

in 

designing 

problem 

solving 

task 

determine real world 

context on mathematics 

topic 

26 50,00% 10 37,04% 36 45,57% 

make correct written 

sentence 

7 13,46% 7 25,93% 14 17,72% 

design task with more than 

one solution 

1 1,92% 4 14,81% 5 6,33% 

design task with more than 

one alternative strategies 

7 13,46% 2 7,41% 9 11,39% 

design task with more than 

one alternative solution 

and strategies 

5 9,62% 7 25,93% 12 15,19% 

design simple task but 

challenging 

29 55,77% 11 40,74% 40 50,63% 

Causes of 

difficulties 

in 

designing 

problem 

solving 

task 

not frequently solve higher 

order thinking-based tasks 

21 40,38% 3 11,11% 24 30,38% 

never learn how to design 

problem solving task 

13 25,00% 5 18,52% 18 22,78% 

frequently make set of 

evaluation only testing on 

calculation and procedure  

12 23,08% 3 11,11% 15 18,99% 

not frequently read 

references about problem 

solving task 

19 36,54% 10 37,04% 29 36,71% 

frequently use 

mathematical task 

provided in text book 

14 26,92% 6 22,22% 20 25,32% 

too focus on guiding 

students in solving task 

using one step solution 

9 17,31% 5 18,52% 14 17,72% 



 

Annual Meeting of Mathematics and Natural Sciences 

Forum of Indonesian Institutes of Teacher Training and 

Education Personnel (MatricesFor IITTEP) 

In Conjunction With: 

International Conference on Mathematics, Natural 

Sciences, and Education (ICoMaNSEd 2015) 
Organized by:  

Faculty of Mathematics and Natural Sciences, State University of Manado (UNIMA) 
August 7-9, 2015, Aryaduta Hotel Manado, Indonesia  

 seminar.fmipaunima.ac.id/icomansed  icomansed2015@unima.ac.id ; icomansed2015@gmail.com  

 

Supported and Coordinated by: 

 

The difficulty of teachers especially in step understanding the problem (48.10%), 

determining strategies (27.85%), and look back at initial problem (20:25%). The 

difficulty in designing a problem-solving task, especially are determining the context 

of real problems of mathematical topics (45.57%) and design simple task but 

challenging.  The cause of these difficulties are almost evenly not frequently solve 

higher order thinking-based tasks (30.38%), never learn how to design problem 

solving task (22.78%), frequently make set of evaluation only testing on calculation 

and procedure (18.99%), not frequently read references about problem solving task 

(36.71%), frequently use mathematical task provided in text book (25.32%), and too 

focus on guiding students in solving task using one step solution (17.72%).  

 
Table 3.Teacher Ability to Solve Mathematical Problem 

 

Problem Solution 

Category 

The Number of Teacher Total Percentage 

Private % State % 

Problem 1  I 35 67.31% 24 88.89% 59 74,68% 

II 12 23,08% 2 7,41% 14 17,72% 

III 5 9,62% 1 3.70% 6 7,59% 

IV 0 0% 0 0% 0 0% 

Problem 2   I 8 15.38% 9 33.33% 17 21.52% 

II 28 53.85% 16 59.62% 44 55.70% 

III 14 26.92% 2 7.41% 16 20,25% 

IV 1 1.92% 0 0.00% 1 1,27% 

V 1 1.92% 0 0.000% 1 1,27% 

 

Teachers’ solution of problem could be categorized some types. Type I is the correct 

answer to the problem 1. Type II is a mistake because teacher just compares the 

available data from given information without the manipulation of data. Type III is 

also the wrong answer because without the mathematical arguments such as the 

calculation of percentages. Type IV is the teacher did not answer the question. For 

problem 2, type I is a correct answer. Type II is a mistake because the teacher 

calculates each of the many motorcycles that failed assembled each company, but 

one makes a conclusion. Type III is also the wrong answer because it simply 

summing the total failure of their respective companies. Type IV is also the wrong 

answer in the calculation. Type V is the teacher did not answer the problem. Problem 
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1 and 2 could see at attachment. Based on these data the teachers are still 

experiencing difficulties in solving problems. For the first problem, there are still 

25% of teachers answered incorrectly, while for the second problem contained 78% 

teachers were wrong.  

 

  

3.2 Teacher Belief about Mathematical Problem Solving 

 

Goos, et.al (2007) explained that teachers’ beliefs about mathematics will affect their 

belief in the effective teaching of mathematics, as well as their belief look at students 

in learning mathematics. Belief in mathematics can be classified into three parts, 

namely mathematics as a tool, mathematics as body static and dynamic mathematics 

as human creations.  

 
Table 4.Teacher Belief about Mathematical Problem Solving 

 

Questions Category The Number of Teacher Total Percentage 

Private % State % 

What is 

mathematics?  

as tool 23 22,12% 15 27,78% 38 24,05% 

body static 12 11,54% 15 27,78% 27 17,09% 

dynamic/problem 

solving 

42 20,19% 26 24,07% 68 21,52% 

How to teach 

mathematics?   

as tool 23 11,06% 18 16,67% 41 12,97% 

body static 36 17,31% 13 12,04% 49 15,51% 

dynamic/problem 

solving 

90 19,23% 40 16,46% 130 18,28% 

how should 

students learn 

mathematics? 

as tool 43 16,54% 29 21,48% 72 18,23% 

body static 22 14,10% 9 11,11% 31 13,08% 

dynamic/problem 

solving 

59 28,37% 24 22,22% 83 26,27% 

 

Based on Data looked teachers still tend to view mathematics as a tool (24.05%) is 

higher than the mathematics as a static body (17.09%) and mathematics as human 

activity (21:52%). But in the teaching and learning of elementary mathematics 

teachers are more likely to believe mathematics as a human activity. This fact shows 

that the belief in mathematics is not the only factor affecting the practice of teaching 

and the views of the students who are learning. Raymond (in Goos, et.al, 2007) 
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describes other factors besides belief in mathematics as teacher education programs, 

teaching social norms, teachers’ life outside the classroom, characteristics of 

teacher's personality, the situation in the classroom, student life outside the 

classroom, including practice teaching runs,.  

 

4. Conclusion 

The conclusions of this study are: (1) Teachers who understand the meaning the 

question as a problem less than that is not understood, including in understanding the 

problem-solving strategies. But teachers who understand the characteristics of open-

ended problems, teaching with troubleshooting, problem-solving steps including 

implementation more than who do not understand. It shows that solving the problem 

is practical knowledge and has realized the teacher. (2) Teachers more believed 

mathematics as a tool, but in practice and the views of the students were looking at 

mathematics as a human activity. 
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