
http://www.diva-portal.org

This is the published version of a paper presented at The 2020 Virtual Meeting of the
International Group for the Psychology of Mathematics Education, July 21-22, 2020.

Citation for the original published paper:

Bergqvist, E., Bergqvist, T. (2020)
Teachers' interpretations of the concept of problem - a link between written and
intended reform curriculum
In: Maitree Inprasitha, Narumon Changsri, Nisakorn Boonsena (ed.), Interim
Proceedings of the 44th Conference of the International Group for the Psychology of
Mathematics Education: Mathematics Education in the 4th Industrial Revolution:
Thinking Skills for the Future (pp. 19-27). Khon Kaen, Thailand: PME
Proceedings of the International Groups for the Psychology of Mathematics Education

N.B. When citing this work, cite the original published paper.

Permanent link to this version:
http://urn.kb.se/resolve?urn=urn:nbn:se:umu:diva-177012



19 
2020. Inprasitha, M., Changsri, N. & Boonsena, N. (Eds). Proceedings of the 44th Conference of the International Group for 
the Psychology of Mathematics Education, Interim Vol, pp. 19-27. Khon Kaen, Thailand: PME. 

TEACHERS’ INTERPRETATIONS OF THE CONCEPT OF 
PROBLEM—A LINK BETWEEN WRITTEN AND INTENDED 

REFORM CURRICULUM 
Ewa Bergqvist, Tomas Bergqvist 

Umeå Mathematics Education Research Centre, Umeå University, Sweden. 
 

Over the last decades, there has been an on-going international reform for 
school mathematics, which has, not surprisingly, been difficult to implement. 
This study focuses on teachers’ interpretation of formal written curriculum 
documents, especially whether their interpretations align with how a concept 
(the concept of problem) is conveyed in the documents (in Sweden). The results 
show that the formal written documents are vague, but that it to some extent 
conveys the concept of problem as “a task for which the solution method is not 
known in advance to the solver.” The interviews show that about 53 % of the 
teachers interpreted problem as “any task,” and that teachers’ interpretations 
therefore are not aligned with how the concept is (albeit vaguely) conveyed in 
the documents. 
INTRODUCTION 
During the last 25 years, the descriptions of school mathematics have gradually 
changed all over the world. The main message of this reform is to complement 
content goals (such as algebra) with competency goals (such as problem 
solving) and this idea can be found in many international reform frameworks 
(e.g., NCTM, 2000; Niss & Jensen, 2002). In many countries the formal written 
(national) curriculum documents now use these kinds of competency goals to 
formulate goals for student learning in mathematics (e.g., in Singapore, SME, 
2012). Many researchers argue that in the heart of doing mathematics you find 
problem solving (e.g., Schoenfeld, 1992) and problem solving is sometimes 
considered as the most important part of the reform. There is a lot of research on 
the implementation of educational reforms, for example, in Norway (e.g., 
Gundem, Karseth, & Sivesind, 2003), and in North America (e.g., Fullan, 
2001). One main result is that educational reforms most often do not give the 
desired effect in schools (Hopmann, 2003) even when the teachers themselves 
believe that their teaching reflects the new ideas (e.g., Stein, Remillard, & 
Smith, 2007, p. 344). It is therefore important to understand how the different 
parts of the curriculum chain are connected. The purpose of this study is to 
deepen the understanding of the connection between written and intended 
curriculum in mathematics. The study will compare how a central standards-
based reform concept is conveyed in the Swedish formal written curriculum (the 
policy documents) with how it is interpreted by Swedish teachers’, that is, the 
intended curriculum. In particular, we focus on the concept of problem and on 
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Sweden, as one of the countries that has been part of the standards-based 
reform.  
CURRICULUM CHANGE 
The word curriculum has many different meanings in research. In this article we 
use a framework suggested by Stein et al. (2007), including the written (the 
printed page), the intended (as planned by the teachers), and the enacted (actual 
implementation in the classroom) curriculum. Research has shown many 
possible reasons that a reform does not result in change in teacher practice, that 
is, that change in the written curriculum does not result in change in the enacted. 
One possible reason is that the reform message is not clearly conveyed to the 
teachers (Fullan, 2001). Another is that the teachers are not supported enough to 
carry out the change (Fullan, 2001). Different parts of the chain between written 
curriculum and student learning have been studied extensively (see e.g., Stein et 
al., 2007), but in comparison there is not much research on teachers’ 
interpretation of the formal written curriculum.  
DEFINITIONS OF PROBLEM AND PROBLEM SOLVING 
Problem solving has had an important role in many areas of research, for 
example, in cognitive psychology as the “paradigm for the higher cognitive 
processes” (Kintsch, 1998, p. 2). There are, however, many possible different 
definitions of problem and problem solving, and this has often been discussed 
(see e.g., Schoenfeld, 1992; Xenofontos & Andrews, 2014). In the words of 
Stigler and Hiebert (2004), “the word ‘problem’ clearly means different things 
to different people” (p. 13). 
A traditional definition of the concept of problem is that it is any task including 
both routine and non-routine tasks (Schoenfeld, 1992, p. 337). This definition is 
in line with definitions presented in both English and Swedish dictionaries. 
Within mathematics education research, this traditional definition is often 
questioned: “In education it is important to distinguish a problem from a simple 
question to which the answer is known without any need for reflection” (Borba, 
1990, p. 39).  
Another definition that is more common today is to see a mathematical problem 
as a task for which the solution method is not known in advance for the solver 
(see e.g., Blum & Niss, 1991). In addition, this is a common definition in 
standards-based reform, which is central to this study (e.g., NCTM, 2000). 
Lester (2013) summarizes that although there have been many different research 
areas that have focused on problem solving, in general, “they all agree that a 
problem is a task for which an individual does not know (immediately) what to 
do to get an answer” (p. 247).  
Another suggested definition of problem is word task, that is, a task with verbal 
text describing a situation or a context (see e.g., Borasi, 1986). A real-world 
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task, that is a task with a real-world context or an applied task (se e.g., Chen, 
1996) is also a suggested definition. In conclusion, even though most 
researchers presently define problem in line with a task for which the solution 
method is not known in advance for the solver there are many different 
definitions of and opinions regarding what a problem is. 
TEACHERS’ INTERPRETATIONS OF THE CONCEPT OF PROBLEM 
That many mathematics education researchers use the same definition of what a 
problem is, does not necessarily imply that teachers would agree. Few studies 
focus on how teachers actually define what a problem or what problem solving 
is (Xenofontos & Andrews, 2014). Grouws, Good, and Dougherty (1990) 
interviewed 24 teachers and summarized their conceptions of problem solving 
into four categories: solving word problems (6 teachers), solving real-world 
problems (3 teachers), solving problems (10 teachers) and solving thinking 
problems (6 teachers). The third category is described as following a “step-by-
step adherence to predetermined guidelines” and “involved computations or 
setting up equations” (p. 137), which we interpret as including any task and, 
perhaps in particular, routine tasks. Another study examined a representative 
random sample of 63 Finnish third grade elementary teachers’ conceptions 
about mathematical problem and problem solving (Näveri, Pehkonen, Hannula, 
Laine, & Heinilä, 2011). On the multiple-choice question, “What is a problem?” 
most of the teachers (70 %) answered that it primarily is a word task. For a 
smaller group of teachers (24 %) “problem is a task for which the solution is not 
known” (p. 5). In conclusion, teachers’ definitions of the concept of problem 
varies, and also vary between cultures, but are generally not in line with the 
most common definition within mathematics education research. 
PURPOSE AND RESEARCH QUESTIONS 
The purpose of this study is to deepen the understanding of the connection 
between written and intended curriculum in mathematics. The study will 
therefore compare how the concept of problem is conveyed in the Swedish 
formal written curriculum (the policy documents) with how it is interpreted by 
Swedish teachers. The research questions are: 

1. What meaning of the concept of problem is conveyed in the Swedish 
formal written curriculum in mathematics? 

2. How do Swedish mathematics teachers interpret the concept of problem 
when it is used in the formal written curriculum in mathematics? 

METHOD 
The method consists of an analysis of the written Swedish formal written 
curriculum, in relation to research question 1, and another analysis of teachers’ 
interpretations of curriculum documents, in relation to research question 2, as 
described below.  
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Categories for Analysis 
The analyses use four categories of possible definitions of the concept of 
problem, chosen since they represent the four most common definitions within 
mathematics education research, as presented in the Background. The categories 
are:  

1. any task (including routine tasks) 
2. tasks for which the solution method is not known in advance to the solver 

(i.e., non-routine tasks) 
3. real-world tasks, that is, tasks set in a context or applied tasks  
4. word tasks, that is, tasks with verbal text describing a situation or a 

context 
All these definitions make sense in a mathematics. However, note that the 
categories are not disjoint, since categories 2-4 are subsets of category 1. 
Data Collection and Analysis of the Formal Written Curriculum 
To answer the first research question, the Swedish formal written curriculum for 
mathematics in primary and lower secondary school and for upper secondary 
school valid at the time of the interviews (Utbildningsdepartementet, 1994) are 
examined. For upper secondary school, we analyze one text describing 
mathematics in general, common to all courses, and the text describing course 
A, since it is the only compulsory course for all students. We also include the 
official Commentary documents written by experts engaged in the writing of the 
formal written curriculum for mathematics for primary and lower secondary 
school (Emanuelsson & Johansson, 1997). There were no other official 
documents explicitly concerning mathematics valid at this time.  
The formal written curriculum is searched for all instances where the word 
problem is used. The search includes the word problem, as well as any 
compound word including the word problem, such as problem solving (Sw. 
problemlösning). All instances are then analyzed in two steps. First, and most 
importantly, by examining each instance in search for definitions, explanations, 
and examples. Second, by examining whether the wording in the instances are 
in line with one or more of the definitions of problem (1-4) or if any instance 
has a wording that conflicts with any of these.  
Data Collection and Analysis of Teachers’ Interpretations 
This part of the data collection was carried out within a larger project (see 
Boesen et al., 2014) in which almost 200 teachers were observed and 
interviewed. The selection of schools was “based on stratified random sampling 
and was carried out by the Swedish Schools Inspectorate” (Boesen et al., 2014, 
p. 77). The data in this particular study consists of answers to one specific 
interview question from 126 upper secondary mathematics teachers and 61 
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primary and lower secondary school teachers, in total 187 teachers. During the 
interviews the teachers were presented quotes from the formal written 
curriculum and one quote included the word “problem”. The quote presented to 
the upper secondary school teachers was: “Pupils use appropriate mathematical 
concepts, methods, models and procedures to formulate and solve different 
types of problems”. The quote shown to the primary and lower secondary 
school teachers was similar. The teachers were then asked: “How do you 
interpret the word problem?”  
The analysis was carried out in three steps. First, the researchers separately 
analyzed the answers from the upper secondary school teachers (126 answers) 
using the categories presented above. The researchers made the same 
categorization for 103 of these, which indicates a reasonable inter-rater 
reliability. Second, the researchers discussed the 23 answers for which they did 
not initially agree, which resulted in more detailed instructions regarding how to 
interpret the categories. Third, the remaining 61 answers) were analyzed by the 
second researcher.  
RESULTS 
The Concept of Problem in the Written Curriculum 
The first research question is: What meaning of the concept of problem is 
conveyed in the Swedish formal written curriculum in mathematics? In the 
documents for primary and lower secondary school) the word problem is used 
21 times as it is or in compound words. In the documents for upper secondary 
school, it is used 25 times. 
First, and most importantly, examining the 46 instances, our main result is that 
there is no definitions, explanations, or examples of what a problem or problem 
solving is.  
Second, that 37 of the 46 instances are compatible with all the definitions used 
in the analysis (1-4). Typical examples are instances saying that a problem can 
be solved, understood, developed, formulated, and that different methods can be 
used to solve problems, and all these are reasonable regardless of definition 
used. The other nine instances have wordings that are to some extent in conflict 
with one or more of the definitions. For example, the wording “mathematical 
problem solving is a creative activity” is in conflict with the definitions that 
include routine tasks. In summary, the concepts are undefined and used in a 
vague or even contradictory way. This is also the case for most other concepts 
in the Swedish formal written curriculum (Bergqvist & Bergqvist, 2017).  
In the Commentary, the development of problem solving is described as a 
central purpose of all mathematics education (Emanuelsson & Johansson, 
1997). The word problem is not explicitly defined but is used under the headline 
Problem solving: “Sometimes it is not even a genuine problem since the needed 
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calculation method is given through the context or the chapter heading...” 
(Authors’ own translation. Emanuelsson & Johansson, 1997, p. 18). For a 
genuine problem “the needed calculation method” is not “given through the 
context or the chapter heading”, which indicates that a “genuine problem” is of 
type 2, tasks for which the solution method is not known in advance to the 
solver. Our conclusion is that in the Commentary a problem is conveyed as 
category 2, but that the wording is vague. 
The answer to research question one is that the conveyed meaning of the 
concept of problem in these documents is unclear. The concept is not defined, 
explained, or exemplified in any text, but it is to some extent conveyed as being 
of type 2, tasks for which the solution method is not known in advance to the 
solver (or non-routine tasks). 
Teachers’ Interpretations of the Concept of Problem 
We present 187 teachers’ interpretation of the word problem in the written 
curriculum. Four categories (1-4) of possible interpretations were predefined 
and 151 of the 187 teachers gave answers that could be placed within these 
categories (see Table 1). 

Interpretation of 
problem 

Primary and 
lower secondary 

teachers (61) 

Upper secondary 
teachers (126) 

All teachers 
(187) 

1. Any task 49% (30) 55% (69) 53% (99) 
2. Task for which the 
solution method is not 
known in advance 

10% (6) 15% (19) 13% (25) 

3. Real-world task 3% (2) 8% (10) 6% (12) 
4. Word task 10% (6) 7% (9) 8% (15) 
5. Other 28% (17) 15% (19) 19% (36) 

Table 1: Percentage (number) of teachers making interpretations of  
the concept of problem in line with each of the predefined categories. 

The most common answer was that a problem is any task (99 teachers). This 
was expressed in a few different ways, but the most common answer (given by 
61 teachers) was “uppgift”, which is Swedish for “task.” Other answers 
categorized as any task were “something to be solved” and “everything is a pro-
blem.” In category 2, 18 of the 25 teachers used expressions close to the 
definition in this study, like “unfamiliar tasks”, “when you don’t know how to 
solve it,” and “when you can’t see the answer.” The remaining 7 used 
expressions that were not as close to the definition, for example, “many 
solutions”, but we chose to include them to avoid underestimating the category 
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that is most common among researchers. Twelve teachers used expressions that 
were categorized as real-world tasks. In this category, statements like 
“applications”, and “real life tasks” were placed. Fifteen teachers said that a 
problem is a word task. They all used either the expression “text task” (Sw. 
textuppgift) or the expression “reading task” (Sw. lästal or läsuppgift). The 
expressions put in category 5, other, were of different types, for example, 
“problems are mathematical problems”, and “it can be on different levels, 
different for different students.” In general, these answers were hard to interpret. 
Three teachers in this group answered: “I don’t know what a problem is.” 
The answer to research question two is that there is a large variation in how 
Swedish mathematics teachers interpret the concept of problem, but that more 
than half of the teachers interpret it as any task. 
DISCUSSION 
The purpose of this study is to deepen the understanding of the connection 
between written and intended curriculum in mathematics, and the study has a 
particular focus on the concept of problem. The results show that the formal 
written documents and the Commentary are vague, but that they to some extent 
convey that a problem is a task for which the solution method is not known in 
advance to the solver. The interviews show that about 53% of the teachers 
interpreted problem as any task, and that the rest of the teachers interpreted it in 
many different ways. The teachers’ interpretations are therefore not aligned 
with how the concept is (vaguely) conveyed in the documents.  
In the formal written curriculum, problem is a very central concept, and it is 
implied that a significant part of the students’ work in mathematics should be 
devoted to solving problems. Different interpretations of the word problem 
could therefore lead to very different teaching practices. One example is that 
Swedish students spend a large part of their time (two thirds of the lessons) 
during mathematics classes working with the textbook (Boesen et al., 2014). 
Interpreting problem as any task means that the students already spend two-
thirds of their time on problem solving. A teacher interpreting problem as a task 
for which the solution method is not known in advance to the solver, would have 
to examine the textbook tasks and probably add different kinds of tasks from 
other sources in order to ensure that their classroom practice meets the goals of 
the written curriculum. In this case, different interpretations of the written 
curriculum would result in large variation regarding both the intended and the 
enacted curriculum. Under these circumstances, the formal written curriculum 
cannot be said to clearly guide the teachers’ practice, a situation in line with 
previous research (e.g., Hill, 2001). In this study we asked teacher to explain 
what a problem is, but not what problem solving is. Initially it was assumed that 
problem solving would be considered to be the same thing as solving problems. 
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However, three teachers suggested that problems to be solved during problem 
solving are of a different kind than problems in general.  
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