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ABSTRACT. Problem solving is an important skill that all persons should possess. 
Mathematical word problems contribute for the development of the problem solving 
skill. These problems occupy an important space in primary school mathematical 
curriculum. Primary school teachers have to develop their pupils’ mathematical word 
problem solving skills. The aim of this research is to study how primary school teachers 
solve mathematical word problems with their pupils. Three quarters of the teachers 
guide pupils in order to understand the problem and encourage them for self-control 
during problem solving. Only one third of the respondents encourage their students to 
solve the problems with more methods. Only half of the teachers ask their pupils to 
present the solution. Three quarters of the respondents have a positive attitude and 
guidance in case their pupils can’t solve a problem. Almost three quarters of the primary 
school teachers give interesting, real life close problems in class. Teachers expect 
more from their pupils as regarding problem solving behaviour than they do. 

 
Keywords: teaching Mathematics, primary school, problem solving, mathematical 
word problem. 

 
 
 

Introduction 

Mathematical word problems occupy an important space in primary school 
mathematical curriculum. Thus is because these problems essentially contribute to 
the development of problem solving skills. 

Mathematics education has undergone major changing in the last decades. 
The focus has moved from acquiring mathematical knowledge to developing problem 
solving skills. This change is reflected also in international tests (PISA, TIMSS, 
etc.) where emphasis is put on solving mathematical problems arisen from real 
world situations. Teachers who can’t adapt to these changes probably will produce 
students who can only use the learnt rules, formulas, or methods (Ernest, 1988). 
There are many reasons that teachers can’t make this change. They may not master 
the pedagogical skills or/and confidence to adapt to these changes (Gregg, 1995) or 
they may have a not too strong mathematical background (Brown, Cooney & Jones, 
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1990). Even if they have the necessary pedagogical and mathematical knowledge, they 
are tempted to use teaching methods similar to those of their own teachers (Brown, 
Cooney & Jones, 1990). Also, teachers’ beliefs about mathematics influence their 
teaching style. “One’s conception of what mathematics is affects one’s conception 
of how it should be presented. One’s manner of presenting it is an indication of 
what one believes to be most essential in it. (Hersh, 1986, p. 13) Two teachers with 
similar mathematical and pedagogical knowledge could teach differently depending 
what they think important: the mastery of notions, formulas, methods and procedures 
or “the continually expanding field of human creation and invention” (Ernest, 1988, p. 93). 

A previous paper highlighted that in Romania primary school teachers’ 
mathematical problem solving skills and behaviour should be improved (Marchis, 
2011).The aim of this article is to study how primary school teachers solve mathematical 
word problems with their pupils. 
 

1. Theoretical background 

1.1. Attitude to mathematical problem solving 

Students’ interest in mathematics, their beliefs in the utility of the mathematical 
knowledge in their future career or in their everyday life determine in a fundamental 
way their problem-solving behaviour. „Belief systems are one’s mathematical world 
view, the perspective with which one approaches mathematics and mathematical task. 
One’s beliefs about mathematics can determine how one chooses to approach a 
problem, which techniques will be used or avoided, how long and how hard one 
will work on it, and so on.” (Schoenfeld, 1985, p. 45) There is a link between students’ 
attitudes and their achievement in mathematics (Schoenfeld, 1989; Mc Leod, 1992; 
Brown et al. 1988), thus developing a positive attitude towards learning mathematics is 
important. First of all teachers’ attitude towards mathematics and mathematics teaching 
has an important influence on pupils. Also, giving students interesting problems to 
solve, increase their motivation for learning mathematics. Teaching pupils how to 
solve mathematical problems develops a positive attitude towards word problem 
solving (Higgins, 1997). Composing their own word problems also helps students in 
changing their attitudes regarding these problems and becoming familiar with the 
mathematical terminology (Edwards et al., 2002). 

 

1.2. Mathematical word problem solving 

Mathematical word problem solving requires multiple processes, such as 
reading, text comprehension, problem representation, selection and execution of 
calculation operations (Kintsch & Greeno, 1985; Mayer & Hegarty, 1996; Swanson, 
2004). Pólya (1945) has identified four main stages when solving a problem: 
understanding the problem, making a plan, carrying out the plan, and reviewing the 
solution. Similar steps are described by other researchers (among others Higgins, 
1997; Leader & Middleton, 2004; Ridlon, 2004). According to Mayer (1983), problem 
solving has two phases: problem representation and search for solutions. 
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1.3. Understanding the text of the problem 

When solving mathematical word problems, it is important to understand 
the text of the problem (DeCorte & Verschaffel, 1985; Kintsch & Greeno, 1985; 
Reusser, 1989; Vilenius-Tuohimaa, Acenola & Nurmi, 2008). The understanding 
stage includes some text comprehension techniques, for example, to identify the 
unknown words, to reformulate the problem, to think about a picture or diagram 
that might help to understand the problem context, and the relations between the 
given and unknown data (Pólya, 1957). 

When reading a word problem, the difficulties encountered by the pupils 
could be related with understanding of some words used in the text, and understanding 
some sequences or some specific vocabulary (Ballew & Cunningham, 1982; Bernardo, 
1999; Stape, 2011). If pupils are familiar with the story content, they understand the 
text better (Wiest, 1996). Visual representation has an important role in the organization 
of information given in the text (Antonietti, 1991; Hegarty, Mayer & Monk, 1995). 
Pupils should be taught how to solve a word problem: to read and understand the 
problem, to design a solution plan, to solve the problem, and than to formulate and 
check their answer in the context of the problem (Higgins, 1997; Ridlon, 2004). 
 

2. Research  

2.1. Research design 
Aim of the research 
The aim of the research is to study how primary school teachers develop 

their pupils’ mathematical word problem solving skills.  
 

Tool of the research 
The main tool of the research is a questionnaire developed for evaluating 

how primary school teachers develop their pupils’ problem solving skills. The first 
3 items are demographic questions, the next 27 items are related with the topic of 
the research and they are affirmations which have to be evaluated by the respondents on 
a 5-point Likert scale: from 1- not at all typical for me to 5 – totally describes me. 
These items can be divided in two clusters: items related with teachers’ problem 
solving behaviour (5 items) and questions related with teachers’ actions in order to 
facilitate pupils’ problem solving (22 items). There are only 5 questions related 
with teachers’ problem solving, because the aim is not to study their problem 
solving behaviour. These items are only for comparing teachers’ behaviour with 
their expectations in pupils’ problem solving behaviour. The affirmations are formulated 
based on the theory related with problem solving. Cronbach’s alpha reliability for 
the questionnaire is .0.823. 

 

Sample of the research 
The questionnaire was anonymously filled in by 31 primary school teachers 

during January-February 2011. All of the respondents are females. This reflects the 
reality in the system, there are only few male primary school teachers. 
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More than one third of the respondents (36%) have between 31 and 40 years 
old, 23% between 41 and 50 years old, 19-19 % less than 25 years old respectively 
between 25 and 30 years old (see Figure 1).  
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Figure 1. Respondents’ age 
 

Almost one third of the teachers (28%) have between 11 and 15 years of 
teaching experience, 26% between 2 and 6 years, 16% between 16 and 25 years of 
experience (for more details see Figure 2). 
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Figure 2. Respondents’ teaching experience 
 
 
2.2. Results 

Items related with teachers’ problem solving guidance are grouped in five 
clusters: understanding the text of the problem (Table 1), behaviour during problem 
solving (Table 2), presenting the solution (Table 3), actions in case of unsuccessful 
problem solving (Table 4), and criteria of selecting the problems given in the 
classroom (Table 5). Means, standard deviations, and percentages of those for who the 
affirmation is true are presented in Table 1, Table 2, Table 3, Table 4, and Table 5.  
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Table 1.  
Understanding the text of the problem 

Item Mean Standard 
deviation 

Affirmation is 
true (%) 

I ask pupils to read the text carefully. 4.61 .803 87.1 
I ask pupils to reformulate the text of the problem 
with their own words. 

3.97 1.016 74.2 

I ask pupils to write the data and the relations 
between these data. 

4.32 .945 74.2 

 
Table 2.  

Behaviour during problem solving 

Item Mean Standard 
deviation 

Affirmation is 
true (%) 

I ask pupils to solve the problem with more 
methods. 

2.94 1.031 38.7 

I ask pupils to check if they have used all the 
data of the problem. 

4.16 .969 67.7 

I ask pupils to check if the solution is correct. 4.42 .765 83.9 
I ask pupils to select the most efficient method, if 
the problem can be solved with more methods. 

3.68 1.013 48.4 

 
Table 3.  

Presenting the solution 

Item Mean Standard 
deviation 

Affirmation is 
true (%) 

I ask pupils to write down the detailed solution. 3.81 .873 58.1 
I ask pupils to explain the solution in front of 
the class.  

3.71 1.006 58.1 

I ask pupils to explain the solution to each other. 3.42 .720 42.0 
I often use the cooperative group work for 
problem solving. 

3.39 1.145 51.6 

 
Table 4.  

In case of unsuccessful problem solving 

Item Mean Standard 
deviation 

Affirmation is 
true (%) 

I ask pupils to recall previous knowledge related 
with the problem. 

3.32 1.077 41.9 

I ask pupils to reread the problem.  4.45 .810 87.1 
I ask pupils to tell what difficulties he/she has. 4.10 1.012 77.4 
I give them hints which could help, but I don’t 
tell the steps of the solution. 

4.19 .910 74.2 

I write the solution to the blackboard. 2.00 1.065 22.6 
I tell him/her to try more methods. 3.45 .925 45.2 
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Table 5.  
Selecting the problems given in the classroom 

Item Mean 
Standard 
deviation 

Affirmation is 
true (%) 

I take in consideration the type of problems 
given at national tests. 

2.84 1.068 25.8 

I choose interesting problems. 4.03 .795 71.0 
I give problems related with the everyday life. 4.10 .978 71.0 
I choose problems which can be solved by 
almost all pupils from my classroom. 

4.03 .912 67.7 

I choose suitable problem for each pupil.  3.58 .992 48.4 
 

Table 6.  
Comparing teachers’ problem solving behaviour and their expectations  

to pupils problem solving 

Teacher behaviour 
Teacher’s 

expectation to 
pupils Item 

Mean 
Standard 
deviation

Mean 
Standard 
deviation 

Correlation 
coefficient 

Reformulating the text of the 
problem with ones own words. 

3.13 1.088 3.97 1.016 .396* 

Denoting the data and the relations 
between these data. 

3.97 1.080 4.32 .945 .696*** 

Solving the problem with more 
methods. 

2.48 .926 2.94 1.031 .452* 

Checking if the solution is correct. 3.97 1.048 4.42 .765 .308 
Checking if all the data are used. 4.16 .779 4.16 .969 .538** 

* significance level .05, ** significance level .01, *** significance level .001 

 

2.3. Discussion 

When faced with a problem, self-regulated learners begin to analyze the 
task in order to identify the requirements of it (Pintrich, 2000; Schunk, 2000). 
Understanding the text of the problem is very important. Most of the teachers ask 
their pupils to read the text carefully (mean 4.61, standard deviation .803), three 
quarters of them request pupils to extract the known and unknown data respective 
the relations between these data (mean 4.32, standard deviation 1.016) and to 
reformulate the text of the problem (mean 3.97, standard deviation .945) – see Table 1. 
There is a strong correlation between teachers’ behaviour and their expectation from 
pupils in case of denoting the data and the relations between these data (correlation 
coefficient .696) – Table 6. There is a mild correlation between teachers’ behaviour 
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and their expectation from pupils in case of reformulating the text of the problem 
(correlation coefficient .396) – Table 6. In case of the teachers’ behaviour the mean is 
less than in case of their expectation from pupils in case of both affirmations (Table 6).    

Self-control and self-monitoring of the cognitive strategies, motivation, 
and behaviour are also important. While solving mathematics problems “control 
has to do with the decisions and actions undertaken in analyzing and exploring 
problem conditions, planning courses of action, selecting and organizing strategies, 
monitoring actions and progress, checking outcomes and results, evaluating plans 
and strategies, revising and abandoning unproductive plans and strategies, and 
reflecting upon all decisions made and actions taken during the course of working 
on a problem.” (Lester et al., 1989, p. 4)  Most of the teachers ask their pupils to check 
if the solution is correct (mean 4.42, standard deviation .765), three quarters of the 
teachers request pupils to verify if they have used all the data of the problem (mean 
4.16, standard deviation .969) – Table 2. When solving problems by themselves 
there are teachers who usually don’t check if the solution is correct (mean 3.97, 
standard deviation 1.048) – Table 6. There is a strong correlation between teachers’ 
behaviour and their expectation from pupils in case of checking if all the data are 
used (Table 6). Searching for more methods for solving the same problem and 
evaluating these methods in order to chose the most efficient one is essential for 
developing problem solving skills. Most of the teachers usually don’t try to search 
for more solving methods (mean 2.48, standard deviation .926) and only less than 
half of the teachers ask their pupils to solve a problem with more methods (mean 
2.94, standard deviation 1.031) – Table 6. Almost half of the teachers ask pupils to 
select the most efficient solution in case they have solved a problem in more different 
ways (mean 3.68, standard deviation 1.013) – Table 2. 

“When thinking is articulated regularly, patterns of thinking develop that 
are iterative. Thinking cannot be articulated unless students reflect on the problem 
and the strategies they use to solve it; articulation, in turn, increase reflection, which 
leads to understanding.” (Fennema et al., 1999, p. 188) Writing down the detailed 
solution or explaining the solution to the class or to a colleague helps pupils to 
verbalize their thinking. The most expected behaviour is to write down the detailed 
solution (mean 3.81, standard deviation .873) and to explain the solution in front of 
the class (mean 3.71, standard deviation 1.006) – Table 3.  

Group work helps students to acquire higher motivation and performance; 
and to work more independently (Rojas-Drummond et al., 1998; Stevens and Slavin, 
1992). During collaborated learning students need to explain their reasoning and 
they get feedback from their colleagues. Through critically examining others 
thinking and reasoning, participating in discussions, students learn to monitor their 
own thinking and to build adequate reasoning (Artzt & Yaloz-Femia, 1999). Only 
less than half of the teachers ask their pupils to explain the solution to each other 
(mean 3.42, standard deviation .720) or to work in groups (mean 3.39, standard 
deviation 1.145)  – Table 3. 
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A person with high problem solving skills is not lost in case of unsuccessful 
problem solving; he/she has methods for reaching a solution. Rereading the problem, 
recalling previous knowledge and worked examples, verbalizing his/her difficulties 
with the problem all help to overcome the unsuccessfulness of the first attempt. 
Most of the teachers ask their pupils to reread the problem (mean 4.45, standard 
deviation .810); three quarters of them guide pupils to verbalize their difficulties 
(mean 4.10, standard deviation 1.012) and give them hints without giving the 
solution (mean 4.19, standard deviation .910). Less than half of the teachers ask 
pupils to recall previous knowledge related with the problem (mean 3.32, standard 
deviation 1.077) or try more methods (mean 3.45, standard deviation .925) - Table 4. 
Almost one quarter of the teachers write the solution of the blackboard instead of 
guiding pupils to discover this solution (Table 4).  

Almost three quarters of the teachers choose interesting problems (mean 
4.03, standard deviation .795) or problems with connection to everyday life (mean 
4.10, standard deviation .978) – Table 5. Only one quarter take in consideration the 
type of the problems given on national tests. Usually the problems from the Romanian 
national tests are mathematically formulated; don’t have any relation with pupils’ real 
life (Marchis, 2009a). None of the problems from these tests are challenging (Marchis, 
2009b), most of them cover only the knowledge, understanding, and application 
cognitive levels: to solve them it is only required to apply formulas or algorithms. 
Three third of the respondents choose the problems in that way that most of the 
pupils could solve it (mean 4.03, standard deviation .912), which not always adequate, 
as talented pupils are not challenged in this way. Almost half of the teachers try 
differentiating the difficulty of the problem according to the problem solving level 
of each pupil (mean 3.58, standard deviation .992). 
 
 

Conclusions, limitations, and future implications 

Three quarters of the teachers guide pupils in order to understand the 
problem and encourage them for self-control during problem solving. Only one 
third of the respondents encourage their students to solve the problems with more 
methods. Only half of the teachers ask their pupils to present the solution (write 
down the detailed solution, explain the solution in front of the class or to each other 
in groups). Three quarters of the respondents have a positive attitude and guidance 
in case their pupils can’t solve a problem. Almost three quarters of the primary 
school teachers give interesting, real life close problems in class. Teachers expect 
more from their pupils as regarding problem solving behaviour than they do when 
they solve problems by themselves. 

For more relevant conclusion the sample size should be increased and class 
observations should be done.  
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Teacher training courses should focus on developing primary school 
teachers’ problem solving skills and giving them the adequate pedagogical methods 
and tools to be able to raise pupils’ motivation and develop their problem solving 
skills.  
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