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Abstract

The main purpose of mathematics teaching is to enable students to solve problems in daily life. Unfortunately, according to the
latest national test results, most students lack mathematical problem solving skills. This proves to be one of the reasons why
overall achievement in mathematics is considered quite low. It also reflects that students have difficulties in comprehending
mathematical problems affecting the process of problem-solving. Therefore, in order to allow teachers to establish a proper
teaching plan suitable for students' learning process, this research aims to analyze the difficulties in mathematical problem
solving among elementary school students. Samples are divided into two groups, elementary school students and mathematics
teachers. Data collection was conducted by structured interview, documentary analysis, and survey tests. Data analysis was
conducted by descriptive statistics, and content analysis. The results suggest that there are several difficulties in problem solving,
namely 1) Students have difficulties in understanding the keywords appearing in problems, thus cannot interpret them in
mathematical sentences. 2) Students are unable to figure out what to assume and what information from the problem is necessary
to solving it, 3) Whenever students do not understand the problem, they tend to guess the answer without any thinking process, 4)
Students are impatient and do not like to read mathematical problems, and 5) Students do not like to read long problems.
Therefore, the results found in this research will lead to the creation and the development of mathematical problem solving
diagnostic tests for teachers, in order to improve students' mathematical problem solving skills.
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1. Introduction

Mathematics plays a big role in developing human thoughts, bringing strategic, systematic reasoning processes
used in problem analysis and solving. It helps people to be able to anticipate, plan, decide, and properly solve each
problem in daily life. Mathematics is also a tool to study technological sciences and such. Thus mathematics is
useful to our living, helping to improve the quality of life (The Basic Education Core Curriculum, 2008). Moreover,
the National Council Teachers of Mathematics (2012) stated that problem solving skills are the main expectation of
mathematics subject. On the other hand, the main purpose of mathematics teaching is to enable students to solve
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daily life problems. Hence, it can be said that mathematics is a tool to train students to be able to solve problems,
and to build thinking processes that lead to further ability to solve non-mathematical problems.

In Thailand, the results of the national examination on mathematics achievement of nationwide sixth grade
students between 2007-2009 shows that most students are in an improvement-needed level (NIETS, 2012). The
analysis of the O-NET examination for students in grade 6 suggests that mathematical problems in the examination
consist of both symbolic and long text problems. According to the results, most students have difficulties in
applying their mathematical knowledge into solving problems, especially in text-based problems that need
comprehension skills in addition to mathematical thinking processes.

Many scholars have studied mathematical problem comprehension. Bruckner and Grossnickle (1947), Suydam
and Weaver (1977), and West (1977) have studied difficulties affecting mathematical problem solving. The biggest
obstacle is the lack of reading, computational and mathematics skills. When students cannot understand what the
text implies, they cannot start the thinking process to solve the problem. Students know only limited keywords or
technical terms. They lack interest in mathematical problems, due to the problems length and complexity. Some the
problems’ scholars also studied the relationship between reading comprehension and mathematics achievement,
such as Helwig et al. (1999), Fuchs et al. (2000). A study of indicators affecting mathematics study shows that a key
factor is reading. (Lamb, 2010; Jiban & Deno, 2007)

From all the above mentioned, reading comprehension, computational and mathematics skills are key factor to
solving mathematical problems. In order to solve a mathematical problem, students need reading skills, especially
reading comprehension and text analysis. Therefore, the researcher is interested in conducting a study on difficulties
in mathematical problem solving among elementary school students, to be a guideline for teachers and associated
people to create the proper method of mathematics teaching that is suitable for students. This will lead to further
development of tools used to analyze student's mathematical problem solving difficulties.

1.1. Research question

What are the difficulties for elementary school students in mathematical problem solving?
1.2. The purpose of the study

To analyze the difficulties for elementary school students in mathematical problem solving.
2. Mathematical problem solving
2.1. The definition of mathematical problem

This section is going to introduce the definition of “mathematical problem”, which several mathematics
educators have already attempted to define as follows.

Anderson & Pingry (1973) suggest that a mathematical problem is a situation or a question that requires the
answer in the form of a quantitative or numerical answer. In order to solve the given problem, you need to find the
right method for the situation, using knowledge and experience.

Adam et al. (1977) suggest that a mathematical problem can be defined as a word problem, a story problem, or a
verbal problem. It is a description of a situation, in words or in figures, that requires a quantitative or numerical
answer. You have to find a way to solve it.

Cruikshank & Sheffield (1992) suggest that a mathematical problem is a mathematics-related question or a
situation, but is not only related to figures. It is possible that some mathematical problems involve physical
properties or logical reasoning, not relating to numbers at all.

Therefore, a mathematical problem in this study means a mathematics-related question or situation that highly
varies. It is a real situation seen in real life which requires a proper method and mathematical knowledge in order to
be solved.
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2.2. Reading and mathematics

The importance of reading skills to mathematics has been studied in several aspects, like the interrelation
between reading and mathematics achievement. It shows that these two things are highly interrelated. It can be said
that the better their reading skills are, the more students can understand text-based mathematical problems, leading
to greater mathematics achievement (Helwing et al., 1999; Fuchs et al., 2000). There are also studies on indicator
affecting mathematics achievement that suggest reading skill is a significant indicator to the achievement (Lamb,
2010; Jiban & Deno, 2007). Walker et al. (2008) found that reading difficulties have a significant impact on students
with low mathematics achievement.

2.3. Difficulties affecting mathematical problem solving

Difficulties affecting mathematical problem solving can be classified as; 1) Students cannot understand the
whole or some parts of the problem due to the lack of imagination and experience needed to consider the problem.
2) Students have difficulties in reading and comprehension, unable to understand what important information is in a
problem and organize it accordingly. Thus they cannot invert the text into mathematical symbols. 3) Students lack
interest in solving mathematical problems due to the length and complexityof the problems, which is demotivating.
(Bruckner & Grossnickle, 1947; Suydam & Weaver, 1977; West, 1977; Sombat Phothong, 1996). 4) Teachers do
not present daily life matters as problems very often. 5) Teachers are likely to make students memorize "keywords"
in the problems to use in formulae. 6) Teachers focus on following examples given in textbooks rather than teaching
the principles behind each problem. 7) Teachers teach without concern with thinking process orders. (Uthai
Petchuay, 1998)

2.4. Mathematical problem solving process

Mathematics educators studied the process of solving mathematical problems and found that there were different

processes as described in Table 1.
Table 1. Mathematical problem solving process

Polya (1973) Leblance (1977) Krulik & Rays (1980) IPST (2011)
1. Understanding the 1. Understanding the 1. Understanding the 1. Understanding the
problem problem problem problem and analysis
2. Devising a plan 2. Choosing a way to find 2. Devising a plan 2. Devising a plan
the answer
3. Carrying out the plan 3. Solving the problem 3. Carrying out the plan 3. Carrying out the plan
4. Looking back 4. Looking back 4. evaluation 4. evaluation

3. Methodology

3.1. Participants

As this research is an analysis of mathematical problem solving difficulties among elementary school students, in
order to produce more obvious and accurate results, the population was separated into 2 groups; mathematics
teachers of grade 5 and 6 and students in the same grade. Samples consist of 10 teachers, 2 males (20%) and 8
females (80%) and 98 students, 50 males (51.02%) and 48 females (48.98%)
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3.2. Instruments

Instruments used in this research consist of a structured interview on mathematical problem solving difficulties
that is used to interview mathematics teachers, and a written survey test, similar to an O-NET test, which was used
to evaluate students.

3.3. Data analysis

The data analysis was done through descriptive statistics and content analysis, using content interpretation to
draw conclusions about the situation from an analysis of mathematical problem solving-related documents,
interviews, and data from survey tests.

4. Results
4.1. The result of the mathematics teachers

The result of the analysis of problem solving difficulties taken from the interview of mathematics teachers shows
that, 1) Students cannot read text or have difficulties in reading, leading to difficulties in mathematics problem
solving, 2) Students always misinterpret the text, 3) Students dislike long problems, 4) When students do not
understand a problem, they are like to make a guess without using any mathematical thinking process, 5) Students
are impatient and do not like to read problems, 6) Students are unable to figure out what to assume and what
information from the problem is necessary to solving it, and 7) Students have difficulties in understanding the
keywords appearing in problems, thus cannot interpret them into symbols.

Teacher A: “..Some students cannot read the problem very well, cannot understand the problem, are
unable to interpret and make mistakes in symbolic formulae. Some students see the words in
the problem but are unable to figure out whether they need to plus, minus, times, or divide.
Some do not even know how to start solving a problem. They do not know what
information they need to use...”

Teacher B: “...Students do not know how to solve a problem. Sometimes they cannot interpret the
problem, not understand it, and make a wrong symbolic formula...”

4.2. The result of the elementary school students

The result of formula writing survey test by students shows that 1) Students do not understand what the problem
asks, 2) Students often make mistakes in writing mathematical sentences, 3) Students have difficulties in
interpreting keywords in problems, such as "Distribute", which is meant to be to divide in some problems, but they
interpret it as minus, 4) Students are sometimes careless when they read problems, such as when most of them
mistake "How much money did the Nadech have previously?" and answer the problem as if they think it asks "How
much money does the Nadech have now?" which is totally different, 5) Students' process of solving problems is not
well-organized. They cannot write an orderly process as described in Table 2.

Problem: Nadech has an amount of money. After he distributes it among 4 children, 1,250 baht
each, he still has 4,000 baht left. How much did he have previously?

Answer:  What the problem asks ... "How much did Nadech have previously?"
Mathematical Sentence ... (4 x 1250) + 4000 = [
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Table 2. A sample from elementary school students' survey test on problem solving difficulties.

Student What the problem asks Symbolic Formulae
1 Money Nadech has (4 = 1250) + 4000 =1
2 How much did Nadech have previously? 1250 x 4000 =0
3 How much did Nadech have previously? (1250 - 4) +4000 =
4 How much will Nadech have? (4 x 1250) + 4000 =01
5 Distributes money to 4 children, 1,250 each, has another (4 x 1250) + 4000 =01

4,000. How much did he have previously?

The analysis result of problem solving-related documents and research, the interview of Prathom 5-6
mathematics teachers, and students' survey test shows that 1) Students do not like to read very long problems, 2)
When students do not understand a problem, they are like to make a guess without having any mathematical
thinking process, 3) Students are impatient and do not like to read problems, 4) Students are unable to figure out
what to assume and what information from the problem is necessary to solving it, and 5) Students have difficulties
in understanding the keywords appearing in problems, thus cannot interpret them into symbols. These findings are
important to students' problem solving process.

5. Conclusions and discussions
5.1. Conclusions

This research aims to analyze mathematical problem solving difficulties among students in grade 5 and 6. It is
found that students' mathematical problem solving difficulties are namely, 1) Students have difficulties in
understanding the keywords appearing in problems, thus cannot interpret them into mathematical sentence. 2)
Students are unable to figure out what to assume and what information from the problem is necessary to solving it,
3) Whenever students do not understand the problem, they tend to guess the answer without any thinking process, 4)
Students are impatient and do not like to read mathematical problems, and 5) Students do not like to read very long
problems. These findings are important to students' problem solving process and it will lead to the development of
mathematical problem solving diagnostic tests.

5.2. Discussions

Findings from the analysis of mathematical problem solving difficulties among elementary school students
suggest that students do not like to read very long problems. When students do not understand a problem, they are
like to make a guess without having any mathematical thinking process. This result is in accord once with the
studies of Lamb (2010) and Jiban & Deno (2007) that states that the level of reading skill is a significant indicator to
mathematics achievement. In the same way, a study of Sombat Phothong (1996) says that students lack analytical
and reading skills, and are unable to analyze the problems given. They also lack mathematical thinking processes.
Another study of Bruckner & Grossnickle (1947) that says students lack interest to do mathematical problems
because they are too long and complex, hence not motivating students to feel like doing them.

Another finding shows that when students do not understand a problem, they are likely to make a guess without
using any mathematical thinking process, and are unable to figure out what to assume and what information from
the problem is necessary to solving it, and have difficulties in understanding the keywords appearing in problems
thus cannot interpret them into symbols. This is in accord with Bruckner & Grossnickle (1947) who say students
cannot understand what the text implies, and cannot start the thinking process to solve the problem. Students know
only limited keywords or technical terms. This also supports Suydam & Weaver (1977) who say the reason why
students do mathematical problems wrong is because they lack knowledge about principles, rules, and processes.
Calculation and comprehension skills are also lacking. Thus they cannot interpret the meaning of some words
correctly and fail to catch smaller details. This research still goes along with a study by Uthai Petchuay (1998) that
claims teachers tend to make students memorize only "keywords" in problems just to make formulae.



3174 Prathana Phonapichat et al. / Procedia - Social and Behavioral Sciences 116 (2014) 3169 — 3174

Acknowledgements

The research team wishes to thank Chulalongkorn University for providing CONFERENCE GRANT FOR Ph.D.
STUDENT for this research.

References

Adam, S., Ellis, L. C. & Beeson, B. F. (1997). Teaching mathematics with emphasis on the diagnostic approach. New York: Harper & Row.

Anderson, K. B. & Pingry, R. E. (1973). Problem-solving in mathematics. The learning of mathematics: Its theory and practices. Washington D.
C.: The National Council of Teacher of mathematics.

Bruckner, L. J. and Grossnickle, F. E. (1947). How to make arithmetic meaningful. Philadelphia: the John C Winston Co.

Crulikshank, D. E. & Sheffeild, L. J. (1992). Teaching and learning elementary school. New York: Macmillan Publishing Company.

Fuchs, L. S., Fuchs, D., Eaton, S. B., Hamlett, C. L., & Karns, K. M. (2000). Suplementing teacher judgments of mathematics test
accommodations with objective data sources. School Psychology Review, 29, 65-85.

Helwig, R., Rozek-Tedesco, M.A., Tindal, G., Heath, B., & Almond, P. J. (1999). Reading as an access to mathematics problem solving on
multiple-choice tests for sixth-grade students. Journal of Education Research, 93 113-125.

Jiban, C. L., & Deno, S. L. (2007). Using math and reading curriculum-based measurements to predicts state mathematics test performance: Are
simple one-minute measures technically adequate?. Assessment of Effective Intervention, 32(2), 78-89.

Lamb, J. H. (2010). Reading gread levels and mathematics assessment: an analysis of Texas mathematics assessment items and their reading
difficulty. The mathematics Educator, 20(1), 22-34.

Movshovits-Hardar, A. et al. (1987). Analyzing and modeling arithmetic errors. Journal of Research in Mathematics Education, 18, 3-14.

National Council of Teachers of Mathematics (NCTM). (2012). Problem Solving. In Standards and Focal Points. Retrived from
http://www.nctm.org/standards/content.aspx?id=26860

Polya, G. (1973). How to solve it. New Jersey: Princeton University Press.

Phothong, S. (1996). The development of mathematical problem solving ability of Prathomsuksa six students with high mathematics learning
acheivement through metacognition (Unpublished doctoral dissertation). Chulalongkorn University, Bangkok.

Suydam, M. N. and Weaver, J. F. (1977). Research of problem solving: implication for elementary school classroom. Arithmetic Teacher, 25, 42.

The Institute for the Promotion of Teaching Science and Technology (IPST). (2012). Mathematics problem solving. Retrived from
http://www3.ipst.ac.th/primary_math/

The National Institute of Educational Testing Service (NIETS). (2012). O-NET score reports. Retrived from http://www .niets.or.th/

Walker, C. M., Zhang, B. & Surber, J. (2008). Using a multidimensional differential item functioning framework determine if reading ability
affects student performance in mathematics. Applied Measurement in Education, 21, 162-181.

West, T. A. (1977). Verbal problems: A diagnostic perspective approach. Arithmetic Teacher, 25, 57-58.

Uthai  Petchuay. (1998). Teaching mathematical problems by four questions. Ministry of Education. Retrived from
http://lib.edu.chula.ac.th/cuappl/libedu2007/content.asp?mode=searchjournal



