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Abstract 
According to the Swedish curriculum for the primary school, the teachers have to meet the 

different conditions and demands of all the pupils. A way of meeting the different conditions 

and demands of all the pupils is differentiation. The aim of this study was to contribute to the 

discussion about differentiation in the classroom on the subject of mathematics in Swedish 

primary school. 

Differentiation means that the teacher adapts his teaching to the different learning styles, 

interests and levels of the pupils. The main question of this exam paper is: How do teachers in 

Swedish primary school differentiate during their mathematics lessons? In order to get an 

answer to this question eight teachers were observed during their mathematics lessons. An 

observation instrument, newly developed by the University of Utrecht, was used for this.  

The main parts of the observed lessons were whole class instruction and working 

independently, alone or in groups. The teachers’ instructions varied from concrete acts, the 

use of pictures and schedules to formal tasks. The teachers used the different principles of 

how a child is learning mathematics in their instructions as well. For example: understanding 

the concept and development of strategies. Another way of differentiation is to give the pupils 

freedom to choose their own working style while working individually. This kind of 

differentiation was not observed often during the eight lessons.  

This study shows that teachers in Swedish primary school are differentiating. However the 

differentiation can be improved and implemented more often. Furthermore it is unclear if the 

teachers differentiate consciously, which would mean that their level of consciousness could 

probably be increased. 
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Sammanfattning 
Enligt den svenska läroplanen för grundskolan ska lärarna anpassa undervisningen till 

elevernas olika förutsättningar och behov. Differentiering är ett sätt att anpassa 

undervisningen till elevernas förutsättningar och behov. Syftet med denna undersökning var 

att bidra till diskussionen om differentiering i klassrummet vad gäller matematikämnet i den 

svenska grundskolan.  

Differentiering betyder att läraren anpassar undervisningen till elevernas olika sätt att lära, 

deras olika intressen och olika nivåer. Examensarbetets forskningsfråga är: Hur differentierar 

svenska grundskollärare vid sina matematiklektioner? För att få svar på forskningsfrågan 

observerades åtta lärare under sina matematiklektioner. Ett observationsinstrument, nyligen 

utvecklad vid Universitetet av Utrecht, användes för detta. 

I de observerade lektionerna var följande delar mest vanligt: genomgång i helklass och 

självständigt arbete: individuellt eller gruppvis. Lärarnas instruktioner varierade från konkret 

uppförande, användning av bilder och schema till formella uppgifter. Principerna av elevens 

inlärande av matematiken användes även i lärarnas instruktioner. För exempel: förstå 

konceptet och utveckling av strategier. Ett annat sätt att differentiera är att ge valfrihet till 

eleverna angående deras sätt att arbeta under det självständiga arbetet. Denna sorts 

differentiering observerades inte ofta under de åtta lektioner. 

Studien visar att lärarna i den svenska grundskolan differentierar. Emellertid kan 

differentieringen förbättras och tillämpas oftare. Utöver det, är det inte klart om lärarna 

differentierar medvetet, vilket betyder att deras grad av medvetenhet möjligtvis kan höjas. 

 

Nyckelord: differentiering, matematik, elevernas olika förutsättningar och behov, den 

Svenska grundskolan, medvetenhet om differentiering 
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Chapter 1 Introduction and background  

1.1 Introduction 
This is my exam paper about differentiation in Swedish mathematics education in primary 

school. I went through primary and secondary school in the Netherlands and acquainted 

experience with the Swedish school both as a teacher and as a parent. My thought was that 

these two country specific experiences would give me a great opportunity to work with both 

the Swedish and the Dutch system in my exam paper. Looking for a possibility to cooperate 

with a Dutch university, I found that the University of Utrecht just started up the project 

“Every child deserves differentiated (special) math education” (Luijt, 2011). This sounded 

like a challenging subject. Differentiation is about how teachers adapt their lessons to the 

needs, conditions and interests of the pupils. The University of Utrecht offered me the 

possibility to work with an observation instrument that they had developed (and still are 

developing). With this instrument it is possible to study the way a teacher differentiates his 

mathematics lessons. In this study, I am going to use the above mentioned instrument on 

observed and recorded mathematics lessons of eight Swedish teachers and describe the 

results.  

Both in Sweden and in the Netherlands negative reports about the mathematics skills of pupils 

occur. According the KNAW
1
 (2009, p. 10) “The children’s mathematical proficiency needs 

improvement.” Swedish studies make it clear that the results in mathematics in the Swedish 

school are deteriorating since the 1990s (Skolverket, 2007; Skolverket, 2009). I hope this 

study can contribute a bit to the discussion about differentiation in the mathematics education 

in Sweden and the Netherlands.  

For a better readability of this paper I have chosen to use the male form when I write about 

the teacher or the pupil. Every time I write “he” and “his” I do mean “he or she” and “his or 

her”.  

1.2 One school for all 
The Swedish curriculum of the year 1994 (Lpo 94) and the revised Swedish curriculum of the 

year 2011 (Lgr 11), outline that the education in the Swedish school has to consider the 

different conditions and demands of all the pupils. Lgr 11 describes that there are different 

ways for the pupils to reach the goals in school. Besides this, a teacher has a special 

responsibility for pupils with difficulties. At the same time, the teacher has to organize the 

lessons in a way that all the pupils can reach their own level of performance. This means that 

the teacher has to offer certain pupils possibilities for intensification. According to Lgr 11, 

education adapted to the different conditions and demands, supports the pupils’ learning and 

development. This also implies that education cannot be the same for all the pupils 

(Skolverket, 2011).  

                                                 
1
 Koninklijke Nederlandse Akademie van Wetenschappen. In English: The Royal Dutch Academy of Arts and 

sciences. 
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The concept “One school for all” puts high demands on the teacher to adapt his teaching to 

the pupils’ variety (Persson, 2007). According to Persson (2007) this is the reason that many 

pupils in Sweden “are defined” to the need of special-pedagogical help. Unfortunately, 

special-pedagogical help is not always a good solution. It does often only help a little bit and 

can even be harmful. “One school for all” is implicating an internal contradiction: the goals in 

the curriculum are the same for every pupil; at the same time the school has to support the 

variety of the pupils. Besides this, it is often not clear how the goals can be reached (Persson, 

2007). The teacher needs to become more capable to meet the variation amongst the pupils 

and to create suitable conditions for them in a way so that the pupils reach the goals set by the 

curriculum (Persson, 2007). In the Dutch project “Every child deserves differentiated (special) 

math education” (Luijt, 2011) a basic assumption about differentiation in mathematics is that 

the role of the teacher in the classroom is very important. One of the factors of the teacher’s 

capability is his skill to differentiate (Luijt, 2011). An important goal of the Dutch project is 

to improve the teachers’ capacities to differentiate in the instructions of mathematics 

education because different pupils need different education (Luijt, 2011). The role of the 

teacher is also important in Sweden: a capable teacher means a lot for the results of the 

school. A capable teacher knows about the capacities of the pupils and adapts his teaching to 

this (Alexandersson, 2012). So a capable teacher will be able to differentiate. Does a teacher 

in Sweden differentiate? In what way? How much? During the observations in this study, I 

had a chance to see several teachers working with differentiation during their lessons. It 

became clear to me that it can be hard for the teacher to educate mathematics in a way that is 

adapted to all the pupils’ conditions and demands.  

1.3 Aspects of differentiation  
Differentiation can be carried out in different ways, for example by dividing the class into 

different homogeneous groups. But it is also possible to work with the whole class and vary 

the instructions. Here I will discuss different aspects of differentiation. I discuss certain 

aspects of differentiation because they are important and sometimes delicate in (the history of) 

the Swedish school world. Another starting point is that I will discuss certain aspects because 

they are part of the instrument I use in this exam paper. I do discus certain aspects more 

widely than others. Reasons for this can be: my personal judgement of the relevance and the 

limited size of this paper. It is not my goal to give a complete overview.  

Firstly I will discuss in section 1.4 the concepts of ability grouping and flexible grouping. 

This is an organisational kind of differentiation by the creation of groups in the class. 

Secondly I will discuss the concept of individualisation
2
 in section 1.5: The teacher adapts his 

lessons to the conditions of the individual pupil, which can have the consequence that pupil 

has to work much individually. After this I will discuss aspects of differentiation that can be a 

part of the teacher’s instruction in section 1.6.  

The aspects I discuss in this chapter are different concepts. It is not always possible to 

compare them and the concepts can be part of one another. For instance, a class is divided in 

                                                 
2
 In this study the term individualisation is used as a translation of the Swedish term individualisering which 

means education and material that is adapted to the individual pupil. 
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two groups; these groups are working on different skill-levels (ability grouping). The groups 

get instructions in different ways, for example instructions with the help of pictures and 

schemes, but also instructions with only text and numbers.  

1.4 Ability grouping and flexible grouping 

Ability grouping is about creating different groups of pupils in the class. These groups are 

working on different skill-levels. The groups are rather homogeneous concerning the pupils’ 

capacities. This kind of differentiation was not very popular in Sweden about 30 years ago. 

The Swedish curriculum of the year 1980 (Lgr 80) wrote about ability grouping that the 

school has to avoid such groups in primary school. Ability grouping can influence the pupils’ 

self-confidence negatively and the pupils learn not as much as in heterogeneous groups 

(Skolöverstyrelsen, 1980). The discussion about ability grouping in Sweden has been 

intensive. There still is a resistance against ability grouping. A possible reason is that ability 

grouping reminds the opponents of the “parallel school system” which did not offer the same 

education possibilities to all the children in society. First in the 1960s a comprehensive 

primary school was realized in Sweden (Wallby, Carlsson, & Nyström, 2001). The last parts 

of the “parallel school system”: special courses for English and Mathematics, were abolished 

in 1992 (Engström, 1996). 

Studies that are considered classical on the area of ability grouping were carried out by 

Slavin. Findings in these studies were that the positive effect of ability grouping on the results 

of secondary school students is limited or even absent (Slavin, 1990). On the primary school, 

ability grouping can be effective if it is limited to one or two subjects. The rest of the day the 

pupils should get their education in the heterogeneous class. Further, it is important that the 

instructions of the teacher are adapted to the level and the speed of the members of the 

(ability) group (Slavin, 1987). Slavin’s studies were criticized, for example because of the age 

of the studies and for the fact that the research on mathematics was only done in limited 

mathematical areas. Another difficulty is that many other factors than ability grouping are 

influencing the results of the pupils. Despite of the criticism, these studies are often referred to 

in discussions about ability grouping (Wallby et al, 2001).  

Wallby et al (2001) describe different risks of ability grouping: it can be difficult to determine 

in which group the pupil has to participate; there is a danger of discrimination; there is no 

(suitable) group for the pupil; it is difficult if the pupil has or wants to move from one group 

to another; there is a danger of imprisonment in a group (limited possibilities to choose for the 

pupil); there can be stress for the pupils in groups with high demands; pupils in the lower 

groups do not get enough challenge; pupils self-confidence can possibly be influenced 

negatively both in higher and lower groups. It can create a negative mind-set for the pupils in 

the lower groups: the pupils are told that they are not supposed to work with the “normal” 

pupils (Rebora, 2008). Swedish and international research describe that ability grouping does 

not influence the results in school in a positive way. And if there are positive effects on high 

achieving pupils, these effects disappear by negative results of the low achieving pupils 

(Skolverket, 2009). Bunar (2012) describes that a consequence of ability grouping can be 

exclusion of certain pupils. He claims that exclusion is the biggest threat for the democracy in 

school. According to the Salamanca Statement the basis must be that all pupils get their 
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education together (Svenska Unescorådet, 2006). Also Persson (2007) thinks that classes 

should not be divided into different homogeneous groups. It is important for the children’s 

meeting with democracy to have an inclusive education. Moreover the children can learn of 

each others’ differences. At the same time Persson is saying that if all the different pupils 

work together in one group, they have to be together in a sensible way.  

The classes in the primary school (with pupils from 7 till 15 years old) in Sweden are 

principally not differentiated in groups of pupils with different capacities. The ambition is to 

hold the classes together. This can have the consequence that pupils work on different skill-

levels and do not reach the same goals although they are in the same class and have the same 

age. In the Netherlands the groups are more homogeneous than in Sweden. In the Netherlands 

“the children in a class are expected to complete the set syllabus and those not doing so may 

well have to repeat a year” (OECD, 1995, p. 26). This can be seen as a kind of ability 

grouping. A conclusion might be that differences in level between pupils in a class in primary 

school in Sweden probably are bigger than in the Netherlands. In the Netherlands the children 

usually start secondary school at the age of 12, resulting in a split up over different schools 

and classes of different ability levels. In the Swedish “One school for all”, integration and 

inclusion are more important compared to the school in the Netherlands. This is anchored in 

the Swedish school constitutions. A consequence is that classes are heterogeneous concerning 

the capacities of the pupils (Skolverket, 2009).  

The Swedish tradition of a comprehensive primary school till the age of about 15 years is 

thought to be a factor which should enlarge the possibilities for all the pupils to continue 

school after primary school, independent to social background. So the system pretends to be 

equal but so are not the pupils’ achievements. Moreover, the differences in the pupils’ 

achievements have increased. A comprehensive primary school is probably not enough to 

equalize the differences between the pupils (Skolverket, 2009).  

Despite the rather negative view on ability grouping in the Swedish literature, many teachers, 

parents and pupils are positive concerning ability grouping and a majority of the teachers is 

working with a certain form of ability grouping (Skolverket, 2007). Swedish schoolbooks 

often have different tracks. Each chapter contains a basic part with tasks that all pupils have to 

do. After this basic part the pupils have to make a diagnostic test. The result of the diagnostic 

test determines as a rule whether the pupils continue with the track with easier repetition tasks 

or the track with harder tasks (e.g. Brorsson, 2010). The track the pupils are working with is 

often the basis for division into ability groups (Skolverket, 2007).  

The question if ability grouping is good or bad is not easy to answer. According to Wallby et 

al (2001) ability grouping can work out in the right way if it concerns a limited part of 

mathematics and if the ability groups in the class will be revised every time a new topic starts. 

Flexible ability grouping, which prevents imprisonment effects, can give positive results 

(Skolverket, 2009). Paul (2010), states that effective classes are characterized by flexible 

grouping. In the flexible groups the pupils have the opportunities to work with a variety of 

classmates. Frequent re-grouping helps to avoid situations in which roles become frozen. 

Ability grouping is only one of the possibilities. According to Tomlinson (2001) flexible 
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grouping is a characteristic of differentiation in the classroom. Pupils can be high achieving in 

one area and low achieving in another. Sometimes high and low achieving pupils are together 

in one group and sometimes pupils are divided in ability groups. The teacher is then able to 

focus on the groups that need most help. Important is that the groups have different 

compositions on different occasions.  

1.5 Individualisation 
Another way of differentiation is individualisation. The curriculum of the year 1980 (Lgr 80) 

says about individualisation that this has to influence the schoolwork as much as possible. 

Individualisation means adaptation of the material to the different pupils according their 

interests (Skolöverstyrelsen, 1980). The curriculum of the year 1994 (Lpo 94) encourages the 

teacher to adjust the education to the pupil. Consequence is that since the beginning of the 90s 

the pupils have got more responsibility for the planning of their work. And they have to work 

more individually instead of in whole class. Group-work has been replaced by individual 

assignments. The teacher spends less time on whole class teaching (Skolverket, 2009) and can 

vary the methods and contents for every pupil as long as the pupil reaches his goals (Wallby 

et al, 2001). Malmer (2002) believes in education which is adapted to the individual pupil, she 

claims “it is nearly impossible that all the pupils join a shared lesson book in the same speed”. 

She also claims that it is essential that the pupils feel accepted in the way they are: “This is 

only possible if the pupils can work with suitable material in the right speed.” So, 

individualisation is a word with a positive sound in the Swedish school. It gave hope to the 

Swedish school world. Individualisation should solve the problems which became obvious in 

the comprehensive school (Wallby et al, 2001).  

Unfortunately individualisation did not lead to increased results in the Swedish school and it 

gave some other problems. Often individualisation is interpreted by the teacher as more 

responsibility for the individual pupil (Skolverket, 2007). Many, especially low achieving 

pupils have problems with this kind of individualisation (Skolverket, 2009). Speed 

individualisation can have the consequence that certain pupils work too slowly and do not 

reach the goals set by the curriculum (Wallby et al, 2001). Many pupils are working according 

their own speed and planning. A consequence of this is a decrease of whole class education. 

This means less discussion about the subject and a decrease of possibilities to understand the 

context. And it is more difficult to understand the context for many pupils who are working in 

their own speed (Skolverket, 2007). Much individual work in school has a consequence that 

the pupils are less engaged and the pupils’ achievements are worse (Skolverket, 2009). 

Furthermore it takes much time from the teacher: individualisation requires an accurate 

planning and much documentation for every pupil (Imsen, 1999).  

1.6 Differentiation in the instruction 
The teacher can also differentiate in the instruction: by differentiation in the mathematics 

teaching itself. This can take place both in groups and in whole class. To be able to 

differentiate in the instruction it is important that the teacher knows how the pupil learns 

mathematics (Tomlinson, 2001).  
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1.6.1 The operational model 

There are different models about how children can learn mathematics. One of them is the “bar 

model approach” in the Singapore method. In this model the pupils consistently use the 

technique of drawing a picture as their solving strategy (Hoven & Garelick, 2007). Another 

example is the “operational model”. According to the operational model the development of 

the pupil’s mathematics-knowledge follows four stages: concrete acting, concrete 

representation, abstract representation and formal representation. In this exam paper the 

operational model is used. The teacher can use the operational model to observe the 

development of the pupil and adapt his instruction to the stage(s) of the operational model that 

fits the pupil (Van Groenestijn, Borghouts, & Janssen, 2011).  

 The first stage of the operational model is the stage of concrete acting. In this stage the 

pupils are learning mathematics by acting of the teacher and themselves and / or by using 

concrete material. For example the pupils have a little play together about that they take 

the bus and get off the bus with the help of a big plus- and a big minus symbol.  

 The second stage is the stage of concrete representation. In this stage pictures and 

drawings are used. An example is that the teacher draws the bus with some children on it 

(the bus that was played in the first stage), on the whiteboard. With support of the picture 

on the whiteboard, the pupils have a discussion that people can go on the bus (plus, 

addition) and that people can get off the bus (minus, subtraction).  

 The third stage is the stage of abstract representation. In this stage abstract symbols are 

used like circles or squares, hyphens and schedules. An example of this stage is that the 

teacher draws a square on the whiteboard which represents the bus. The passengers are 

represented by chips, drawn circles or stripes.  

 The fourth stage is called formal representation. In this stage the children in the bus are 

represented by numbers. There are no pictures or models left. This is the simple task, for 

example: 6 + 3 = 9 (Van Groenenstijn et al, 2011).  

With growing age the cognitive skills of the pupil are developing. In the early years of school, 

learning takes mostly place in the lowest two stages, keeping the mathematics close to reality 

of daily life. The teacher can teach in one stage or a combination of stages, preferably 

connecting the different stages in his instruction. It is essential that the pupils learn about the 

relations between the different stages. Pupils learn to understand new formal concepts, like for 

example fractures, by passing through all the four stages. In the higher school years, the   

pupils are able to work mostly in the two higher stages. For some pupils though, it can be 

difficult to work on the third and fourth stage. In that case it is important that the teacher can 

focus on the two lowest stages once again (Van Groenenstijn et al, 2011). 

1.6.2 The principles of how children learn mathematics 

The process of how children learn mathematics develops according to the four following 

principles: understanding the concept, development of strategies, to work quickly and 

smoothly, flexible implementation. To adjust the instruction to these principles makes it 

possible for children to learn mathematics.  
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 A new part of mathematics always starts with understanding the concept which means 

that the pupil learns gradually to understand the meaning of the concept, for example the 

concept of multiplication.  

 The second principle: development of strategies means that the pupil learns different 

strategies to work with the concept. Concerning multiplication this is for example about 

repeated addition, division in two (to halve), to double, multiplication tables, mental 

arithmetic in a smart way, the use of a calculator, etc.  

 For the third principle: to work quickly and smoothly, it is essential to memorize and 

automate the strategies of the second principle. Exercise is needed, different pupils have to 

exercise in different ways and learn in a different speed.  

 The fourth principle is the final goal: flexible implementation by the pupils. The pupils can 

apply their knowledge and skills in a flexible way. They can choose the strategy which is 

the best for the situation (Van Groenenstijn et al, 2011). 

Usually, pupils learn different concepts simultaneously but often are the pupils in different 

stages in the process concerning the learning of a concept. For example, it is possible that 

pupils have started to automate certain forms of the concept addition: they are learning to use 

addition in different ways. At the same time they just started to understand the concept of 

division (Van Groenenstijn et al, 2011).  

1.7 More about differentiation  
There are many methods the teacher can use for differentiation in his lessons. Some of them 

are part of the observation instrument that I use in this study. One of the methods is asking 

questions by the teacher. Is the teacher capable to involve the different pupils through his way 

of questioning? Other ways of working with questions are: the teacher can ask open questions, 

the teacher gives the pupils time to think about the question, the pupils get the possibility to 

write the answer on a paper or discuss the answer with a classmate.  

Another part of differentiation that is part of the observation instrument is related the pupils’ 

working tasks: the process. Do the pupils have possibilities to choose? About the tasks they 

have to make; if they work individually or together; about the use of support material; about 

their presentation of the answer (written, drawn, told, etc). May pupils skip tasks or choose to 

do extra tasks? Are there pupils who get separate instruction or pupils who do not join the 

whole class instruction? 

A good atmosphere in the classroom, good relationships with the pupils, and a teacher who 

knows his pupils and wants to invest in the pupils are important factors that make it easier to 

work with differentiation in the classroom (Rebora, 2008). These factors are also part of the 

observation instrument. 

1.8 Summary and disposition of this paper 
In this chapter I have discussed why I have chosen to study differentiation in mathematics in 

primary school as the subject for my exam paper. After this I have discussed several aspects 

of differentiation. It would be interesting to know about what differentiation looks like in a 

Swedish school class on a primary school. Therefore, I am going to study this in this exam 
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paper with the help of an observation instrument developed by the University of Utrecht. 

Chapter 2 discusses the aim and the research question of this study. Chapter 3 deals with the 

methods I use in this study. Chapter 4 gives a review of the results concerning the 

observations I have made about differentiation in eight mathematics lessons in three primary 

schools in Sweden. Chapter 5 discusses the results presented in the fourth chapter. The 

discussion is also related to the introduction and background in the first chapter and the 

research question in chapter 2. 
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Chapter 2 Aim and research question 
All children are different. They have different backgrounds, different cultures, different 

interests, different abilities, different readiness levels and different learning-styles; they learn 

in different speeds and they are different socially and emotionally. There is a difference in the 

home support they receive and not all pupils have the same first language (Tomlinson, 2001). 

School has to be a place for all these different children (Svenska Unescorådet, 2006). The 

revised Swedish curriculum of the year 2011 (Lgr 11) embraces the Unesco statement. 

Education in the Swedish school has to meet with all pupils’ different conditions and 

demands. Lgr 11 states that there are different ways for the pupils to reach the goals in school 

(Skolverket, 2011). In order to meet the pupils’ differences, the teacher has to differentiate. 

The aim of this study was to contribute to the discussion about differentiation in the classroom 

concerning the subject of mathematics in Swedish primary school. This discussion can make 

teachers more aware about differentiation in their mathematics lessons and this awareness 

may lead to an improvement in meeting all the different conditions of the pupils. The 

discussion might contribute to more teachers succeeding to encounter and motivate pupils 

better as a consequence of differentiation which in its turn might contribute to improvement 

of the mathematics results of the pupils in Swedish primary school. 

In this exam paper I will describe how eight teachers in Swedish primary school differentiate 

in their mathematics lessons. With the help of video observations I describe what the 

differentiation in the observed mathematics lessons looked like. The research question of this 

study is:  

How do teachers in Swedish primary school differentiate during their mathematics lessons? 
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Chapter 3 Method 
Observation can be a useful method for the gathering of information concerning behaviour 

and performance in a natural context (Patel & Davidson, 2003). This paper describes my 

observations of some teachers in primary schools in Sweden performing their mathematics 

lesson in their own classrooms. The aim of this study is to contribute to a discussion about 

differentiation in mathematics education. The discussion is not completed after this exam 

paper and the research is not completed either. This study is explorative; it must be followed 

by new studies. The observation method is suitable in an explorative study (Patel & Davidson, 

2003).  

In section 3.1 the selection of the observed classes is described. After this I present the 

techniques I have used to observe the classes in section 3.2. In section 3.3 a description is 

given of how I used the observation instrument in order to collect the needed data. The 

validity and reliability of the used method and the obtained information is discussed in section 

3.4. 

3.1 Selection 
I made video recordings from mathematics lessons in three primary schools in the western 

part of Sweden. In this paper I write about: “my study in the western part of Sweden”. I do not 

mention the name of the schools where I have made the video recordings or the municipality 

where the schools are located. The recordings are made in eight different classes between the 

second grade (age 8) and the sixth grade (age 12). The study has been carried out during 

November and December 2012 but the preparations started earlier.  

At first, my intention was to make the eight observations on one primary school. This is a 

school with about 250 pupils in grade 1-6. I sent a letter to the teachers of the school with 

information about the subject of my graduation paper in September 2012 and asked for their 

cooperation (Appendix II). The following week I informed the teachers about my project 

during one of their regular meetings and explained why I would like to make a video 

recording of one of their mathematics lessons. After the meeting I called the teachers from 

grade 2 to 6 and asked them if I could record one of their mathematics lessons on a video. 

Five of ten teachers were willing to cooperate. The reasons why the five other teachers did not 

want to cooperate were different. One of them admitted that he was afraid to be recorded. For 

other teachers was “a difficult class” or “problems in the class” the reason not to cooperate in 

the project. Because I wanted a broad sample I contacted teachers on two other schools in the 

same municipality. Finally this resulted in making five recordings on the biggest school in the 

municipality, two recordings on a school with 50 pupils and one recording on a school with 

about 200 pupils. The classes I have observed are distributed over the different grades in 

school as shown in the figure 1. 

 grade 

 2 3 4 5 6 

Number of observed classes 2 1 2 1 2 

Figure 1: Number of observed classes 
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I informed the teachers that I was going to make a video recording of them, but that it also 

could occur that pupils were video recorded. The teachers got a letter with information for the 

children’s parents about my project (Appendix III). The teachers spread this letter amongst 

the parents. In this letter I explained my project and I told that I was going to make video 

recordings of mathematics lessons. Furthermore I wrote that the main object of the recording 

was the teacher, but that it could occur that the pupils also were recorded. I wrote in the letter 

that I would destruct the video material as soon as I have finished my project. I invited the 

parents in the letter to contact me in case they had questions or in case they had problems with 

the video recording of their child. None of the parents contacted me for this reason.  

3.2 Observation 

3.2.1 Techniques 

Observation by video recording was a good technique to obtain information for this study. 

The study is about what mathematics lessons look like and how the teachers give their 

instructions. In a video recording it is easy to see the different ways the teacher is instructing: 

It can be instruction by talking, by writing or drawing on the whiteboard or by showing 

things, for example: how to work with a pair of compasses. This is an advantage in 

comparison to handwritten observations and audio recorded observations. Furthermore the 

video recordings made it possible for me to see the lessons as often as I needed.  

Patel and Davidson (2003) distinguish different kind of observers. In this study I was a known 

observer: the teacher and most of the pupils knew me from previous visits in the class. At the 

same time I was a non-participating observer. I was only making video observations of the 

lesson and I made the observations from a corner of the classroom. I was not participating in 

the situation I observed. It is important that the non-participating observer can make the 

observations without getting (too much) attention (Patel & Davidson, 2003). As far I can 

judge I have made the video observations from rather “normal” lessons however some 

teachers admitted just before the recording, that they were a bit nervous and some pupils liked 

to make silly faces in front of the camera. Teachers told me afterwards that they had forgotten 

that they were observed.  

I used an observation instrument (discussed in section 3.2.3) to obtain the needed information 

from the video recordings. Because it was difficult to get information about certain parts from 

the instrument I discussed these parts just before or after the observations (with seven of eight 

teachers). The eighth teacher sent the information by e-mail. 

The information I collected with the recordings and the short conversations with the teachers 

is the main source of information of this study. Another part is coming from literature I read 

about the subject of differentiation in (mathematics) education. The literature reflects the 

Swedish, the Dutch and international perspectives 

3.2.2 Implementation 

Before I started my observations in the classrooms I had decided which performances and 

activities I was going to observe: the performances and activities are the instructions of the 

teacher. This is called structured observation (Patel & Davidson, 2003). The instrument I have 
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used is a kind of observation schedule. The schedule gave me an overview of the instructions 

of the teacher and other activities in the classroom that were to be observed (Appendix I).  

A few days before the observation in the classroom, I reminded the teachers by sending an e-

mail that I was coming to their class to observe. When I arrived in the classroom for the 

observations I installed the video and I had a short conversation with the teacher. I started the 

video recording at the beginning of the mathematics lesson. When the lesson was finished I 

stopped the recording. Mostly immediately after the observation I talked with the teachers 

about certain items from the instrument that were not or difficult to see in the observation. 

Because the lessons were recorded on video it was possible to fill in the observation schedule 

after the recordings. With the information from the talks with the teachers, I completed the 

observation schedules. 

3.2.3 The observation instrument 

To analyse the information I obtained from the recordings I used an instrument developed by 

the University of Utrecht in the Netherlands (Appendix I). The instrument is developed to 

analyse video recordings of mathematics lessons in the Netherlands. The instrument is still 

under development; therefore the usefulness of the instrument is discussed shortly in section 

5.3.  

Item 1 of the observation instrument is a schedule. The observer can note the exact time of the 

start and finish of the different parts of the lessons and the duration of these lesson-parts. Parts 

of the lessons I identified are: whole class instruction, the teacher’s go round, independent 

work alone, independent work in groups, discussion in pairs and presentations by the pupils.  

Item 2 of the instrument is about aspects of the instructions of the teacher. Are the instructions 

spoken, written or drawn on the whiteboard or done by acting by the teacher or by the pupils? 

By this part of the instrument information is also gathered about the four stages of the 

operational model: concrete acting, concrete representation, abstract representation and 

formal representation (also in section 1.6.1). Did the teacher use these stages in his lesson? 

Which stage was emphasized and did the teacher connect the stages? In compliance with the 

instrument I did also gather information here about the principles of how children learn 

mathematics (also in section 1.6.2). These principles are: understanding the concept, 

development of strategies, to work quickly and smoothly and flexible implementation. The 

last part of the instrument of the aspects about instructions of the teacher is about the kind of 

questions asked by the teacher. 

Item 3 of the observation instrument concerns differentiation in the process. This is for 

example about the next questions: How did the pupils work on their tasks? Did they have 

choices about the tasks they had to do: about the kind of the task, about working alone or in 

groups or about how to answer the tasks? Did high or low achieving pupils have special 

tasks? Did the teacher make adaptations in the tasks for certain pupils?  

Item 4 and item 5 are concerning the atmosphere in the classroom and class management. 

Questions in this part are for example: How is the atmosphere in the classroom? How is the 
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participation of the pupils? Does the teacher present a plan? The answers are to be scored by 

giving points on a scale from 1 to 5; 1 being the lowest score and 5 the highest. 

There are parts in the instrument that I could not apply on my observations. These parts are 

about: pre-teaching and extended instruction for low achieving pupils; subgroup instruction 

for high achieving pupils, for low achieving pupils and for other groups. I did not encounter 

these aspects of differentiation during my observations: these aspects were no part of the 

observed lessons. The reason for this can be differences between mathematics lessons in 

Netherlands and Sweden. 

3.3 Validity and reliability 
This study gives an overview of differentiation in eight classes of mathematics lessons in 

primary school in the western part of Sweden. The study does not give a general overview. 

Reasons for this are: I only made eight observations and I made these observations only in 

one municipality in Sweden. Because of the limited time I had for this study (10 weeks in 

total) I did not have the possibility to make more observations and I did not have the 

possibility to observe mathematics lessons in the whole country. The observations are not 

giving a general overview of mathematics lessons in the municipality either. There are eight 

schools in the municipality. I made video recordings on three of them. The size of the schools 

I observed is different. It was not possible to make a random sample of school classes in the 

municipality because the participation in this study was on a voluntary basis. Because of the 

size and the weight of this study it would not have been sensible, ethical or even possible to 

force teachers to join in the study in order to get a more general overview.  

Talking with the teachers about the video recordings I emphasized that I would like to make a 

recording of a “normal” mathematics lesson with instruction. Despite my request it is possible 

that certain teachers adapted their lessons.  

Some statements in the instrument I had to give a score in points. Examples of the statements 

in the items positive class atmosphere and class management are “the teacher treats the pupils 

with respect” and “the pupils are working on their tasks”. In order to strengthen the reliability 

I explain the scores I have given by relating them to the classroom situations.  
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Chapter 4 Results 
The observations of the eight mathematics lessons (figure 2) provided me with an abundance 

of information concerning the main question of this study: How do teachers in Swedish 

primary school differentiate during their mathematics lessons? In this chapter I present an 

overview of the results. To analyze the obtained information I used the observation instrument 

that was provided to me by the University of Utrecht (Appendix I). The structure of this 

chapter is based on the structure of the instrument. Section 4.1 describes how much time the 

different stages of the lesson take. Section 4.2 is about how the observed teachers 

differentiated in their instructions. Section 4.3 is about differentiation in the process. And 

section 4.4 gives information about the atmosphere in the classroom and the class-

management. 

Lesson Grade Main contents Duration in minutes 

1 4 Equal sign 45 

2 6 Angles 55 

3 3 Number base system 42 

4 2 Ten-transitions 55 

5 4 Length units 36 

6 5 Weight and volume 38 

7 6 Circle, π 55 

8 2 Ten-transitions 54 

Figure 2: Information about the observed lessons 

4.1 Schedule of the lessons 

This section gives information about the lessons’ length and the duration of the different parts 

of the observed lessons: whole class instruction, the teacher’s go round, independent work 

alone, independent work in groups, discussion in pairs and presentations by the pupils.  

 
Figure 3: Whole lesson and parts of the lessons in minutes 

Figure 3 shows the duration of the different parts of the lessons in minutes. The different parts 

of the lesson shown by the figure are not cumulative: certain parts of the lesson occurred at 

the same time. For example Go-round by the teacher and whole class instruction occurred at 

the same time.  
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4.1.1 The duration of the different parts of the lessons 

The duration of the lessons I observed was between 35 and 55 minutes (figure 3). The time of 

the instruction varied between 24% and 74% of the lesson (figure 4).  

 
Figure 4: Duration of the whole class instruction as a percentage of the lesson 

Figure 5 shows the lesson-part independent work of the pupils as percentage of the whole 

lesson. The percentage of the lesson that pupils were working independently alone varied 

between 0 and 44% of the time of the lesson. 

 
Figure 5: Duration of the lesson parts independent work of the pupils as a percentage of the whole lesson 

All the observed pupils did their independent work in the classroom, except one pupil in 

lesson 1. This pupil worked in another room, an extra teacher was helping him (also in section 

4.3.2). In four of eight lessons the pupils worked in groups (in pairs). The percentage of the 

group work varied between 0 and 67% of the lesson. In lessons 5, 7 and 8 pupils both worked 

independently in groups and independently alone. The percentage of all independent work 

(alone and in groups) varied between 19 and 67% of the lessons. Generally, when pupils 

started their individual or group work, the teacher started his go-round. So the teacher’s go-
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round was most of the times approximately as long as the time the pupils were working 

individually or in groups, sometimes a bit shorter. 

4.1.2 Discussion in pairs, presentation by the pupils and finish of the lesson 

In lesson 5 the pupils had the opportunity to discuss a problem with a neighbour several times 

during the whole class instruction. During lesson 7, the teacher presented a problem: he would 

like to have a round pond in his garden. In pairs, the pupils had to draw a pond and calculate 

how many meters stone was needed for its side. The pupils had to present their plan for their 

classmates.  

The lessons were usually finished with a remark of the teacher like: “This is the end of 

today’s mathematics lesson”. Or: “We will continue with Swedish (or history, biology etc.).  

4.2 Differentiation in the instruction 
This section is about how the observed teachers differentiated in their instructions. It concerns 

the input of the instruction, the use of the stages of the operational model, the use of the 

principles of learning mathematics and asking questions. In the eight observed lessons all the 

pupils joined the whole class instruction; there was no subgroup instruction.  

4.2.1 The input of the instruction  

The input of the instruction can be spoken, written, 

visualized or acted. I describe the observed input of 

the instruction by the teachers or by the pupils 

(Figure 7). In all the eight lessons there were spoken 

and written instructions by the teacher. In seven of 

eight lessons visual instruction by drawing on the 

whiteboard was used. The teacher of lesson 4 

replaced this visual instruction by concrete acting of 

the teacher; he used a handmade abacus (figure 6) to 

teach the pupils about ten-transitions. The teacher in lesson 2 used two sticks, which 

represented the jaws of a crocodile and (the size of) an angle. In most of the lessons there was 

concrete acting by the teacher but this part of the lesson was often very short. In lesson 6 

there was concrete acting by one of the pupils: a pupil had to show his classmates, with the 

support of a milk package and a measuring cup, that 10 decilitres made 1 litre. In four lessons 

concrete acting by all pupils occurred. In lesson 2 the pupils had to figure out an (impossible) 

task. They had to prove, with the support of a triangle (drawn on a paper by themselves) and a 

pair of scissors that it was possible to construct a triangle by which the sum of the angles is 

more than 180º. In lesson 3 the pupils used base ten blocks for the understanding of the 

number base system. In lesson 4 the pupils worked with handmade abacuses for the training 

of ten-transitions and in lesson 7 the pupils sang about the decimals of π in the π-song. This 

was a song without an end. 

 

 

Figure 6: The handmade abacus of teacher 4 
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 lesson 

 1 2 3 4 5 6 7 8 

Spoken, words and numbers x x x x x x x x 

Written on the whiteboard, words and numbers  x x x x x x x x 

Visual instruction x x x  x x x x 

Concrete acting by the teacher x x x x x  x x 

Concrete acting by one or some pupils      x   

Concrete acting by all the pupils  x x x    x 

Figure 7: Input of the instruction by the teachers or by the pupils 

4.2.2 Stages of the operational model in the whole class instruction 

According to the operational model the development of children’s mathematics knowledge 

follows four stages: concrete acting, concrete representation, abstract representation and 

formal representation (also in section 1.6.1). In this section I describe what stages the teachers 

mostly used.  

The stage concrete acting was used by seven of the eight teachers in their instructions. For 

example by the teacher in lesson 2, who used two sticks to represent the jaws of a crocodile 

and (the size of) an angle. Another example is the handmade abacus (figure 6) of the teacher 

in lesson 4. A third example is a pupil in lesson 6 who had to find out the volume of a milk 

package with the help of a measuring cup. The teacher of 

lesson 1 personified a pair of scales and the teacher of lesson 5 

showed a real metre in the form of ruler.  

Five of eight teachers used the stage concrete representation in 

their instructions. Examples are scales, angles and a pond 

drawn on the whiteboard. Furthermore: a picture of base ten 

blocks and a picture of a ruler on the overhead projector.  

Two teachers used the stage of abstract representation. The 

teacher of lesson 3 drew a list for the number base system and 

the teacher of lesson 8 draw a figure “Trixie’s pearls” (figure 

8) on the whiteboard.  

All the teachers used the stage of formal representation by the 

writing of numbers, letters and tokens (like +  - = π º ) on the 

whiteboard.  

All the eight teachers were emphasising the stage of formal representation in their 

instructions. The teacher of lesson 4 emphasised also the stage of concrete acting by using his 

hand-made abacus for teaching the pupils about ten-transition. Two teachers emphasized the 

stage of the abstract representation. The teacher of lesson 8 drew a picture of Trixie’s pearls 

on the whiteboard to explain the ten-transition. The teacher of lesson 6 discussed in detail, 

together with the pupils, the start-picture of the new chapter concerning weight and volume. 

This was a picture of products in the supermarket. On the cans, bottles and packages on the 

 

Figure 8: Trixie’s pearls, 

used in lessons 4 and 8 
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picture the weight or the volume of the products was written. Figure 9 gives an overview of 

the stages of the “operational model” that the teachers used in their lessons. 

 lesson 

 1 2 3 4 5 6 7 8 

Concrete acting x x x x x x  x 

Concrete representation x x x  x  x  

Abstract representation   x     x 

Formal representation x x x x x x x x 

Figure 9: The stages of the operational model used in the whole class instruction 

4.2.3 Connections between the stages of the operational model 

In this section I describe how the observed teachers connected the stages of the operational 

model. It is important for the understanding of the pupils that the teacher in his instruction 

makes connections between the stages (also in section 1.6.1). 

The teacher of lesson 1 connected the stages concrete representation and formal 

representation when he explained that the equal sign works the same as a pair of scales. He 

connected the stage of concrete representation to concrete acting when he imitated a pair of 

scales by bending his body a bit to one side. 

The teacher of lesson 2 imitated the jaws of a crocodile with the help of two pins. When he 

drew an angle on the smart-board, he started talking about angles at once. He did not relate 

the jaws of the crocodile (concrete acting) to the angle (concrete representation) drawn on the 

smart-board. But most of the pupils understood that there was a connection.  

Teacher 3 explained the basic ten blocks (concrete acting) to the pupils. At the same time he 

had a paper with a table of the number base system (abstract representation) in his hands but 

he did not connect the stages explicitly. A little bit later in the observation he told that some 

pupils had written in their number base system tables for the number 345: “300 hundreds” 

instead of “3 hundreds”. He did not explicitly explain that only 3 hundreds are needed and 

made no connection between the number 3 in 345 (formal representation) and 3 hundred 

blocks of the base ten blocks (concrete acting).  

The teacher of lesson 4 wrote the task 14 – 5 = ? (formal representation) on the whiteboard. 

After that, he put 14 rings in the abacus. In consultation with pupils he took away 5 rings and 

the class found out that 9 rings were left (concrete act). Then he wrote the answer 9 on the 

whiteboard (formal representation). The connection became clear because he was shifting 

several times between the two stages. 

The teacher of lesson 5 wrote the concepts milli 
 

    
, centi  

 

   
 and deci 

 

  
 (formal 

representation) on the whiteboard. The pupils had to discuss the concepts in pairs. The 

teacher waited for some time until he explained the concepts above with the help of a ruler 

(abstract representation). Later the teacher explained he did this on purpose to help the pupils 

think about the concepts milli, centi and deci by themselves. 
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In the lesson of teacher 6, a pupil had to prove that ten decilitres is the same as one litre, by 

pouring ten decilitres in a milk package of one litre (concrete act). No explicit connections 

were made to other stages of the operational model. Here one could have made a connection 

to the formal level by writing: 10 decilitre = 1 litre on the whiteboard. Or with the stage of 

concrete representation by drawing the milk package on the whiteboard and drawing a 

decilitre in the milk package each time that the pupil poured 1 decilitre in the package. 

The teacher of lesson 7 made a connection between the stages of the concrete representation 

and formal representation: He drew a round pond on the whiteboard when he discussed the 

concepts diameter, radius, circumference and centre with the pupils and wrote the concepts on 

the whiteboard on the right place of the pond.  

The teacher of lesson 8 worked with ten-transitions like: 13 – 4 = 9 (formal representation). 

The teacher drew “Trixie´s pearls” (abstract representation), on the whiteboard as a help to 

answer the task (figure 8). There was a clear connection between the stages. 

Figure 10 shows to what extent each teacher connected different stages of the operational 

model during the instruction. Points were given. A score of 3 means that the teacher has 

explained explicitly that the separate actions during the lesson are different elaborations of the 

same task. A score of 1 means that the teacher did not or only limitedly explain the 

connection. A score of 2 means that the connections between the different actions and 

explanations during the lesson were probably clear to the average pupil but it was not 

appointed explicitly.  

  lesson 

 1 2 3 4 5 6 7 8 

Degree that the teachers were connecting different stages 2 2 1,5 3 1,5 2 2,5 2,5 

Figure 10: Connections between stages of the operational model on a scale of 1 to 3 

4.2.4 Principles of learning mathematics 

There are four principles in the process of how a child is learning mathematics: understanding 

the concept, development of strategies, to work smoothly and quickly and flexible 

implementation (also in section 1.6.2). In this section I describe on which principle each 

teacher focussed most in his instructions.  

The most important concept in lesson 1 was the equal sign. For the understanding of the 

concept he used the metaphor of the scales. The teacher discussed with the pupils several 

ways how to discover which number is missing in certain tasks, for example: 9 + 7 = ? + 11 

(development of strategies). The pupils gave suggestions for answers. The teacher verified the 

pupils’ suggestions on the whiteboard and he repeated and clarified them.  

The teacher of lesson 2 discussed several angle-concepts: the right angle, the acute and obtuse 

angle and a straight angle. He tested the pupils understanding of these concepts by asking 

many questions and by making a few mistakes on purpose. He also discussed different 

strategies with the pupils for example how to find out that an angle is acute or obtuse and how 

to figure out the size of supplementary angles when the size of one of the angles is known 

(development of strategies). The teacher trained with the pupils on the sizes of angles. They 
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had to estimate the size of the angle quickly (to work quickly and smoothly). The pupils had to 

figure out a task that was an example of flexible implementation. The pupils only got the 

following instruction for the (impossible) task: “Prove that it is possible to construct a triangle 

with a sum of the angels more than 180º.”  

In lesson 3 it was important for the pupils to understand the concept of the number base 

system with ones, tens and hundreds. The use of the base ten blocks in the instruction was a 

strategy that was used to understand the number base system (development of strategies). The 

use of the number base system in a table was another strategy to learn to work with ones, tens 

and hundreds. The pupils worked in pairs with the base ten blocks: a way to learn to work 

quickly and smoothly with the number base system (this was no part of the teacher’s 

instruction). 

The teacher of lesson 4 worked with understanding the 

concept; the concepts of addition and subtraction, twins 

(6 + 6 or 8 + 8), nearly twins (5 + 6 or 8 + 9) and ten-

transitions. He stimulated the pupils to use different 

strategies to solve the problem of the twins. He 

continued the explanation and discussion about ten-

transitions with the help of a handmade abacus 

(development of strategies) see figure 11. During the 

instruction, the class made a start to work quickly and 

smoothly with ten-transitions with the help of the abacus. 

The pupils continued working by themselves with individual tasks in order to become more 

quick and smooth on ten-transitions. The teacher told the pupils explicitly to use different 

strategies to solve the tasks (during the instruction he used only one strategy): the pupils must 

not use the abacus.  

The teacher of lesson 5 worked with understanding the concepts in his instruction. The 

concepts he discussed were milli = 
 

    
 , centi = 

 

   
  and deci =  

 

  
. A strategy to work with 

these concepts was with the support of a ruler (development of strategies). The teacher was 

shifting in his instruction from millimetre to centimetre and decimetre. This can be a way to 

teach the pupils to work more quickly and smoothly with the different length units.  

The teacher of lesson 6 discussed the units of volume and weight with the help of a picture in 

the textbook. In the whole class discussion about the picture the pupils were learning the 

concept. But the discussion also concerned development of strategies. For example this 

question: “Which packages of whipped cream do you have to buy to get one litre of whipped 

cream?” This question made it possible to discuss that there are different possibilities to buy 

one litre of whipped cream. The extended discussion about the picture made it possible for the 

pupils to learn to work quickly and smoothly with the concepts volume and weight. 

The pupils helped the teacher of lesson 7 with the instruction. Together with the pupils the 

teacher drew a circle, a diameter, a radius and the middle point on the whiteboard and he 

discussed the concepts with the pupils at the same time. This way of instructing helped the 

Figure 11: Handmade abacuses for the pupils 

from lesson 4 



- 21 - 
 

pupils by understanding the concepts and developing a strategy: to figure out the 

circumference of a circle. The pupils had to work with the concepts, which helped them to 

learn to work more quickly and smoothly with the concept (it was not in the instruction). The 

pupils worked (in pairs) on a task about a pond in the garden of the teacher. It was a rather 

open task. They had to make a plan for a round pond in the garden and to figure out how 

much stone was needed for the sidewalls of the pond. The pupils had to present their plans. If 

we call these presentations for instruction, it is a clear example of flexible implementation. 

The teacher of lesson 8 discussed different concepts with the pupils, for example: days of the 

week and month but also addition, subtraction and ten-transitions. The pupils were learning 

the concepts in the discussions. The teacher worked with Trixie’s pearls (figure 8) in his 

instruction: a way to understand ten-transitions (development of strategies). Another strategy 

for the task 13 – 4 is to subtract 3 from 13 and also 3 from 4; then, the task changes in 10 – 1. 

For some pupils it was easier to understand the task 13 - 4 in this way. The pupils worked in 

whole class with these strategies to become more quick and smooth on these tasks with ten-

transitions.  

Understanding the concept is the principle that is observed most in the eight lessons. The 

principle development of strategies was also part of the instruction in eight lessons. To work 

quickly and smoothly was a part in the instruction in the lower grades. Also the higher grades 

worked with this principle but mostly by working with tasks in the textbook. Two classes, 

both sixth grades, worked with the concept flexible implementation. Figure 12 shows which 

principles the teachers worked with in their whole class instruction. 

 lesson 

 1 2 3 4 5 6 7 8 

Understanding the concept x x x x x x x x 

Development of strategies x x x x x x x x 

To work quickly and smoothly  x  x x x  x 

Flexible implementation  x     x  

Figure 12: The observed principles of learning mathematics in the whole class instruction 

4.2.5 Asking questions and interaction with the pupils 

Asking questions is for the teachers an important way to interact with the pupils. All the 

observed teachers asked questions during their instructions. To vary in the (asking of) 

questions is a way to differentiate, a way to involve all the pupils. The teachers varied the 

level of their questions; there were questions for both low and high achieving pupils. The 

teachers were mostly asking open questions. The pupils did not get the opportunity to write 

down the answers, except at one occasion during lesson 2. The teacher of lesson 5 gave the 

pupils opportunities to discuss his questions with a neighbour, although the pupils did not get 

much time for these discussions. The teachers of lessons 2 and 5 asked the same question to 

different pupils before they started to explain the answer. The teacher of lesson 5 was quite 

active with this kind of instruction. He wanted to hear different proposals for the answer on 

the question. The teachers of lessons 2 and 8 made mistakes on purpose causing a reaction by 

the pupils.  
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4.3 Differentiation in the process  
This section gives an overview of the differentiation in the pupils’ processing. Did the pupils 

have choices? Could they choose to work in groups, answer tasks in different ways, use 

support material? Did the teacher make adaptations for high or low achieving pupils? It was 

difficult to get information about the process from the observations, so I talked to the teachers 

to obtain this information. 

4.3.1 Choices in the process 

According to most of the teachers the pupils may work in pairs. In the lesson 3, 7 and 8 the 

pupils had to work in pairs during a part of the lesson. In lesson 5 the teacher explicitly 

stimulated the pupils to work in pairs. When the pupils work in pairs, the teacher chooses the 

partner to work with most of the times. This is often a neighbour. The pupils had according to 

the teachers the freedom to use support material. Except for lesson 8, I did not observe that 

they used support material. The pupils did not have many possibilities to choose tasks by 

themselves according to the teachers. Every chapter of the textbook finishes with a diagnostic 

test. It depended partly on the diagnostic test and partly on the teacher which tasks the pupils 

had to do in the repetition part of the chapter. During the observations, all the pupils had to 

make the same tasks, except during lesson 7; the pupils had to choose between three difficulty 

levels of tasks. According to most of the teachers the pupils may present their answers in 

different ways but the answers were mostly written and sometimes drawn. The teacher of 

lesson 5 explained that the most important thing is that the pupils show that they understand. 

How they answer is less important. The teacher of lesson 2 talked about a pupil with 

difficulties in writing. Often he may tell the answer, as writing is too difficult for him.  

4.3.2 Adaptations for low achieving pupils  

The teachers explained that they use the diagnostic test of the textbook combined with their 

own perception and experience to determine which tasks the lower achieving pupils have to 

do. The teacher of lesson 2 skips no tasks in the basic part of the chapter because he thinks 

that there are not many tasks in the textbook. Other teachers said that it could occur that they 

skip tasks in the basic part. All the teachers told that low achieving pupils may use support 

material, but I only saw this happen in one class during the observations. The teacher of 

lesson 4 has the mathematics lessons in the school’s mathematics laboratory. That is a room 

in the school with a lot of support material. Here it is easy for the pupils to use the materials. 

The teacher of lesson 1 told that they have their mathematics lessons in the mathematics 

laboratory once a week. During these lessons, low achieving pupils have the opportunity to 

work with support material. High achieving pupils have the possibility to work with 

intensification during these occasions. In the lessons of teacher 3 and 4 I observed that all the 

pupils were using the same support material. In the class of teacher 3 a pupil gets special tasks 

to improve his basic skills. The pupil has a special (intensified) program. All the observed 

classes got the instruction in whole class. According to the teacher of lesson 3, it happens that 

certain low achieving pupils get extended instruction, but I did not observe this during the 

observations. During the lesson of teacher 1, after the whole class instruction, the pupils 

worked individually on their tasks. One pupil worked on the same tasks in a separate room 

with a special teacher and got extra instruction when needed. During my teacher-training, I 
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came across situations in which certain pupils got extra help in mathematics of a special 

teacher. These pupils got the extra help sometimes during other lessons (not mathematics).  

4.3.3 Adaptations for high achieving pupils 

According to most of the teachers high achieving pupils may skip tasks. That are especially 

the tasks they do not have to do according to the used method (tasks after the diagnostic test 

of the chapter). But the teacher’s opinion is also important. The teacher of lesson 2 said that 

the high achieving pupils must do all the tasks because there are only few tasks in the book. 

The teachers of lesson 2 and 3 are using an extra book from the method. The teachers of 

lesson 1 and 7 made clear that high achieving pupils in their class do not want to skip tasks; 

they want to do all the tasks, also the easy ones. The teachers of lesson 3, 4, 5, 6 and 7 used 

other material. The teacher of lesson 1 did not use extra material because it was “still early in 

the year”. Six of the teachers had no explicit policy about to what extent the extra material 

was obligatory. The teacher of lesson 7 (grade 6) had a pupil that worked with the material of 

grade 7 according a, for this pupil developed, plan. The teacher of lesson 6 had it clearly 

outlined on what extra material the high achieving pupils had to work. All the pupils got new 

goals every week. 

4.4 Positive atmosphere in the classroom and class-management 

A positive and safe atmosphere in the classroom with mutual respect makes it easier for the 

teacher to work with differentiation. The same applies to good class-management (Tomlinson, 

2001). In this section I give an overview of the observations of the different aspects named in 

the observation instrument about positive atmosphere in the classroom and class-management. 

The observations are scored on a scale from 1 to 5; 1 being the lowest score and 5 being the 

highest. 

The teacher treats the pupils with respect 

In the classes I observed the teachers were treating the pupils with respect. All the teachers 

scored 4 or a 5.  

The teacher is showing sensitivity for different cultures 

There were not many pupils from other cultures in the observed classes. I scored the teachers 

in three of eight classes on this aspect. They have got a 2 or 3 on the scale of 5. The reason for 

these relative low scores is that the pupils with a non-Swedish background did not get extra 

attention from the teacher. Extra attention is what they probably needed considering the 

relative short time they have lived in Sweden. The Swedish language can still present a 

problem to them, which even makes understanding mathematics difficult. 

The teacher mentions strengths and good achievements of the pupils 

The teachers in the lessons 2, 4, 7 and 8 were active to name the strengths and good 

achievements of the pupils; they scored a 4 or 5 on a scale of 5. The other teachers did not 

mention often the strengths and the good achievements of the pupils. They scored a 2 or 3.  

Participation of the pupils 

Most of the pupils I have observed were participating actively. But there were differences 

between the classes. In classes 2, 4, 6 and 8 the participation from (nearly) all the pupils was 
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high. These classes scored between a 4 and 5 on a scale of 5. In classes 1, 3, 5 and 7 not all 

the pupils were participating all the time. There were pupils who did not seem interested. 

Certain pupils did not answer the teacher’s questions. These classes scored a 3 or 3.5. 

The pupils feel comfortable to ask questions and ask for help 

In all classes the pupils dared to ask questions and to ask for help. The classes scored between 

3.5 and 4.5. 

The teacher underlines the improvement compared with earlier output instead of competition 

between the pupils 

None of the teachers did talk about improvement since earlier lessons. The teacher of lesson 3 

said that it was not going very well last lesson. This was a reason for him to have a repetition 

lesson. The teachers were not underlining competition. I did not score on this aspect. 

Plan of the teacher 

None of the teachers I have observed presented a plan for the lesson. In five lessons it was 

really not clear what the lesson was going to be about. In the lessons 2, 3 and 7 the teacher 

said shortly that it was about angles, the number base system or π. Five teachers scored a 1 

and three teachers a 2 on this aspect.  

The pupils and their tasks 

The pupils were, most of the times, working on their tasks; even when there was no guidance. 

There were differences between the classes. In some classes the pupils were working very 

well. In other classes they were working quite well. The classes scored between 3 and 4.5. 

Transitions between the different parts of the lessons 

The transitions between the parts of the lessons went rather smoothly but were not marked 

explicitly. One part ended and a next part began. The classes scored between 3 and 4. 

The classes are used to work in subgroups  

There was work in subgroups (in pairs) in four of the eight lessons. The reason of working in 

subgroups was practical (a shortage of material in lesson 3) or the teacher found it the best 

way to work. The reason for working in sub-groups was not ability-grouping. The classes that 

worked in subgroups scored a 3 or 4 on this item. The class of lesson 5 scored a 3 because 

certain groups did not talk much. The class of lesson 7 scored a 4 because the groups were 

quite active. 

Goals of the lesson 

In most of the lessons the teacher just began the lesson, often with a question or with a task. 

Sometimes the teachers told a little bit more about the lesson. For example: “today we are 

going to work with the number base system because the results of the last test were not so 

good” (Teacher of lesson 3). Or: “Today we start with a new chapter, about weight and 

volume” (Teacher of lesson 6). The teacher of lesson 7 had written on the whiteboard: 

“Today’s theme: π”. To summarize, the goals of the lessons were not clear to the pupils and 

the observer. The teachers scored a 1 or a 2. 
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Do the pupils have to wait for help? 

The pupils did not have to wait a long time if they had a question or a problem. It did not 

seem to be a problem for the pupils if they have to wait for a while. The teachers scored 

between 3 and 4 on this question. 

4.5 Conclusions 
The main parts of the lessons, as described in section 4.1, are the whole class instruction and 

working independently (alone and in groups). It became clear that there were significant 

differences between the lessons concerning the duration of these parts. All the pupils joined 

the whole class instruction. There was no subgroup instruction in the observed lessons. One 

pupil worked individually with the help of a special teacher on the same tasks as his 

classmates after the whole class instruction. 

Section 4.2 made clear that the teachers used different stages of the operational model in their 

instructions. One teacher used all the four stages. Some of the teachers connected stages; 

other teachers did not or not explicitly. The teachers worked with the different principles of 

learning mathematics. All the teachers worked with the principle understanding the concept. 

The two teachers of grade 6 worked with the concept of flexible implementation. Questions 

were used in different ways in the teachers’ instructions.  

Section 4.3 described differentiation in the process by the teacher and possibilities for making 

choices in the process by the pupils. The observations showed that the pupils did not use these 

possibilities very often. 

Section 4.4 showed that, although the teachers are positive and the pupils mostly engaged the 

teachers did receive different scores on the aspects of atmosphere and class-management. 

The results that are presented in this chapter will be discussed in relation to the background 

information from chapter 1 in the next and final chapter of this study. 
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Chapter 5 Discussion 
The main question addressed in this study is: How do teachers in the Swedish primary school 

differentiate in mathematics? The results of the video observations in chapter 4 show that 

teachers differentiate. In this chapter, the most important results from chapter 4 are discussed 

and will be related to the background discussed in chapter 1. The main input for this study 

consisted of eight video observations from mathematics lessons in primary school. Eight 

observations are not enough to draw general conclusions but, in combination with the 

literature from chapter 1, the results give a great opportunity for discussion. The discussion is 

presented in section 1 of this chapter. In section 5.2 some proposals for further research will 

be discussed. I will give some comments on the observation instrument that I have used for 

the observations in section 5.3.  

5.1 Discussion about differentiation 

5.1.1 Are the teachers (aware that they are) differentiating? 

Are teachers in the Swedish primary school differentiating during mathematics lessons? The 

answer is: Yes, they are differentiating! They are differentiating to a certain extent. First of all 

the teachers are differentiating during the instruction. Basically, mathematics is suitable for 

differentiation in the instruction; differentiated instruction is a characteristic of mathematics. 

A typical example is that a pupil who struggles to solve a task with only numbers gets the 

advice of the teacher: “make a schedule” or “make a drawing”. A mathematics teacher knows 

that he can make mathematics easier to understand for the pupil by explaining the 

mathematical topic in different ways.  

The observations from this study presented in chapter 4, show that the teachers differentiated 

during the instruction. There was spoken instruction and written instruction; there was often 

visual instruction by drawing on the whiteboard; there was concrete acting, either by the 

teacher, or by one or more pupils. The teachers used the different stages of the operational 

model in their instruction concerning formal instruction, concrete representation, abstract 

representation and concrete acting (also in section 1.6.1). Not all the stages were used by all 

the teachers and the stages were used to a different extent. This is probably partly dependent 

on the subject of the lesson. But did the teachers work consciously with the different stages of 

the operational model? And were the observed teachers aware that some pupils need 

explanation with help from the lower stages: concrete acting and concrete representation 

(Van Groenenstijn et al, 2011)? Lundberg & Sterner (2006) describe that pictures are 

important to obtain new knowledge. So when the teacher of lesson 6 widely discussed the 

picture about weight and volume, it provided a possibility for the pupils to obtain new 

knowledge. But was it conscious?  

The observed teachers were connecting the stages of the operational model in their lessons. 

The connection was clear in the lesson of teacher 4 who explained ten-transitions with an 

abacus. He shifted several times from the stage of formal instruction to concrete acting. But 

the teacher of lesson 2 did not shift explicitly from abstract representation (the table of the 

number base system) to the stage concrete acting (the base ten blocks). And the teacher of 

lesson 6 did not shift from concrete acting (a pupil proved that a milk package contents one 
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litre by pouring ten decilitres in the package) to the stage concrete representation (drawing on 

the whiteboard the decilitres in the package every time that the pupil poured a decilitre in the 

package). The teacher also did not make the shift to formal representation (writing on the 

whiteboard 1 litre = 10 decilitres) either. It was possible for the observed teachers to make 

more connections between the stages of the operational model. It is not sure that all the 

teachers are aware of the importance to shift from the higher formal stages to the lower 

concrete stages. It is important for the understanding; it also helps the pupil with the 

functional use of mathematics. This can be a connection with the mathematics in daily life 

(Van Groenenstijn et al, 2011). 

The principles of how the children are learning mathematics: understanding the concept, 

development of strategies, to work quickly and smoothly and flexible implementation (Van 

Groenenstijn et al, 2011) are observed in this study. All the teachers have worked with the 

principles understanding the concept and development of strategies and five of eight classes 

worked with the principle working quickly and smoothly. The teacher of lesson 8 trained the 

pupils in a conscious way with understanding the concept and learning quickly and smoothly 

about certain prepositions. All the pupils had to describe the place where they were sitting in 

the classroom related to their neighbours: next, in front of and behind. Two (6
th

 grade) classes 

(lesson 2 and lesson 7) have worked with the principle of flexible implementation. The pupils 

in the first of these two classes had to design a pond. The pupils in the second class had to 

find out whether it was possible to construct a triangle which had a sum of the angles larger 

than 180º. The pupils had to use their knowledge and choose a strategy to solve the tasks (Van 

Groenenstijn et al, 2011). Pupils were making their own mathematics strategies by discussing, 

solving problems, explaining and presenting their ideas that are examined by class-mates 

(Paul, 2010). It is important that all the four principles get attention in the mathematics 

lessons. The observed teachers were working with the four principles in their instructions but 

it is not sure that all the teachers were conscious of doing so.  

Another technique that was used by the teachers to differentiate in the instruction is asking 

questions. The teachers asked the pupils many questions. In some classes the questions were 

more adjusted to the low achieving pupils and in some classes the questions were more 

adjusted to the high achieving pupils. In the lesson of teacher 2, the pupils might write down 

their answers and in the lessons of teacher 2 and 5, the pupils might discuss the question with 

their neighbour. The teacher of lesson 5 waited with answering questions until he got different 

answers and the teacher of lesson 2 and 8 made mistakes on purpose when they were 

answering a question or in their instruction. The teachers tried to involve the pupils with their 

questions. But is asking questions a technique used by the teachers to involve as many pupils 

as possible? Do the teachers give time to the pupils to think about the answers on purpose? 

Are the teachers aware that they can give the pupils the possibility to discuss the question 

with a neighbour first, or that the pupil may write down the answer first. In other words: is the 

teacher aware of asking questions as a technique in differentiation?  

According to most of the observed teachers there were choices for the pupils in the process. 

The teacher of lesson 5 explained that the pupils were free to explain the answers on the task. 

The most important thing for this teacher was that the pupils could explain. The way they 
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explain (telling, writing, drawing) was less important. The teacher of lesson 8 also said that it 

could be important that the pupils may use different ways to work with the tasks. For a pupil 

with difficulties in writing it was too difficult to write the answers down, so it was necessary 

to talk with the pupil about the answers. According to the teachers the pupils were free to use 

support material and they were often free to work with a neighbour. Despite these statements 

of the teachers not many pupils were using support material spontaneously. And most pupils 

were writing their answer down (they were not drawing or talking). It seemed that not many 

pupils knew that were free to choose. Possibly the pupils need to be encouraged more to use 

the opportunities to choose. Are the teachers aware of that? 

5.1.2 The teacher has to know his pupils  

It is discussed above that the teacher in the Swedish primary school is differentiating in his 

mathematics lessons. Sometimes the teacher uses numbers and words, sometimes there is 

drawing on the whiteboard and sometimes there is concrete acting by teacher or the pupils. 

The teacher also uses the different principles of how children learn mathematics in his 

teaching. The teacher is using questions in different ways. The pupils have choices to use 

support material or to work with a neighbour. I have the impression that some teachers have 

internalised all these items because it is a natural part of their mathematics lessons and not 

because they do it consciously.  

It is important that a teacher is aware of his own way of teaching. A teacher also has to know 

about the development of the different pupils in the class. For example, he should know that 

pupils A and B can learn in the stage of formal representation. He should know that he has to 

shift from the stage of formal representation to concrete representation to make it 

understandable for pupils C and D. He knows that pupils C, E and F have to work with the 

stage working quickly and smoothly and the pupils A and G have problems on the stage of 

flexible implementation. He knows which questions he has to ask to involve pupils B and C. 

To summarize, the teacher has to know his individual pupils and their mathematical 

development to be able to optimize his differentiation. This is important if he wants to adapt 

the lessons to the pupils (Van Groenenstijn et al, 2011).  

The differentiating teacher is continuously checking the knowledge and the understanding of 

the pupils. There is an “on-going assessment” (Rebora, 2008). This assessment should be the 

starting point for the teaching. The teacher is adjusting his lessons continuously with input of 

the assessment (Tomlinson, 2001). Assessment makes it possible to differentiate. If the 

teacher has knowledge about the level, motivation and learning styles of the pupils, then 

differentiation can be the next step. He needs this knowledge to make lessons, which help the 

pupils reach their goals (Tomlinson, 2008). So the teacher needs to be really active. Swedish 

and international research shows the results in school will increase if the teacher is an active 

and driven person who creates an education that benefits different pupils (Skolverket, 2009). 

This picture of the active assessing teacher is corresponding with the picture of today’s 

teacher who knows about the actual knowledge of his pupils and adapts his education to this. 

This teacher is able to use different methods so that pupils can reach their goals 

(Alexandersson, 2012). Differentiated education is student aware teaching and it fits well in 

the premise that schools should maximize the pupils’ potential (Tomlinson, 2008). 
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5.1.3 Meeting the different conditions and demands of the pupils 

Organizing the lessons according to the conditions and demands of the pupils is not a new 

invention. It is also an important part of older Swedish curricula: Lgr 80 (Skolöverstyrelsen, 

1980) and Lpo 94 (Lärarens Handbok, 2008). I have described several possibilities to meet 

the different conditions and demands of the pupils in chapter 1. In this section I discuss these 

possibilities and relate them to the observations.  

Individualisation was the way to meet the different conditions and demands of the pupils. But 

individualisation was often interpreted in a way of (too) many individual tasks and (too) much 

responsibility for the pupils and a teacher who could be rather passive. That kind of 

individualisation was not the way to meet the different conditions and demands of the pupils 

and did not increase the pupils’ knowledge. It had the consequence that the pupils became less 

engaged in school and the pupils’ achievements became worse (Skolverket, 2009). I did not 

encounter this kind of individualisation during the observations. A pupil in lesson 7 worked 

individually some of the time; he worked as a 6
th

 grade pupil with material of the 7
th

 grade. 

The teacher admitted that he needed, like all the other pupils, explanation and support. 

Besides working individually, he joined the whole class instructions and group-work tasks of 

grade 6.  

Another way to meet the different conditions and demands in the Swedish culture of “one 

school for all” is special pedagogical help. I did meet this once during my observations. 

During lesson 1, after the whole class instruction the pupils worked individually on their 

tasks. One pupil worked on the same tasks in a separate room with a special teacher and got 

extra instruction when needed. I know from other experiences in school that it happens 

regularly that pupils get extended mathematics instruction during other lessons than 

mathematics. Approximately 1 of 6 pupils in Swedish primary school gets special-

pedagogical help. It should play an important role in solving the biggest differentiation 

problems. But in fact, it seldom does contribute much to the development of the pupils 

(Persson, 2007).  

Another possibility to meet the different conditions and demands of the pupils is ability-

grouping. But ability grouping has also negative aspects. For example, it can be negative for 

the self confidence of the pupils; the lower groups do not get enough challenge because of 

low expectations (Wallby et al, 2001). It is even seen as a threat for the democracy in school 

(Bunar, 2012). But the teacher has still the duty to organize lessons according to the demands 

and the conditions of the pupils. That is probably the reason that, despite the disadvantages, a 

majority of the teachers are working with ability-grouping sometimes (Skolverket, 2007). And 

that is probably the reason for the initiative of “spetsutbildning” which means that certain 

schools may start special classes for high performing pupils (Skolverket, 2012). During the 

observed lessons I did not encounter ability-grouping. 

In the eight observed lessons all the pupils joined the whole class instruction. This can be seen 

as remarkable because it is likely that there are differences in knowledge and capacity 

between the different pupils in the class. Were the observed teachers so well trained in 

differentiation in the instruction that they reached all the pupils in the class on their different 
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readiness levels? Or is it the culture of inclusion in the Swedish school which made it not 

desirable to split up classes? The thought of “one school for all” makes that all the pupils are 

working together in one group. But it is important that the pupils are together in a sensible 

way (Persson, 2007). To have all the pupils together in a sensible way can be a problem and is 

probably the reason that several strategies, which are discussed above, are developed and used 

to meet the different conditions and demand of the pupils. As discussed, all these initiatives 

have disadvantages.  

Differentiation is the way that is left to meet the difficulties of organising an education that is 

adapted to the conditions and demands of the pupils. Parts of differentiation are not new, for 

example the part flexible grouping, which is discussed as a positive variant of ability grouping 

(also in section 1.4). It means that the composition of the groups is changing regularly. 

Individualisation (discussed in section 1.5) is also a part of differentiation. We can talk about 

individualisation, if pupils get tasks that are adapted to their individual level together with the 

responsibility to work with the tasks. It is good for their own growth if the pupils learn to have 

responsibility (Tomlinson, 2001) but not too much! And it is not necessary that 20 pupils in 

the class get different tasks. And the pupils shall not just get individual tasks. It is a blend of 

whole class, group-work, and working individually. Whole class instruction is important for 

common understandings and the sense of community in the class. There has to be an active 

teacher in the class who adapts the lessons continuously to the conditions and demands of the 

pupils (Tomlinson, 2001).  

To work with differentiation is not easy. The findings in the literature make clear that the 

teachers who are working with differentiation are struggling with it sometimes. Some teachers 

seem to be hesitating to use differentiation because they think it takes much time. And 

probably they have a point; it does take longer to plan a thoughtful differentiated lesson than 

to present a lesson that the pupils must adjust to (Hertberg-Davis, 2009). But the message of 

the Swedish curriculum of the year 2011 is clear: to educate in a way that is adapted to the 

different conditions and demands of the pupils (Skolverket, 2011). The observations show 

that teachers already are working with differentiation in a more or less conscious way. A way 

to make it easier for the teachers is to help each other. A well functioning team of teachers is 

very important (Persson, 2007). A team has teachers with experience in differentiation. The 

school has to organize that the teachers are helping each other (Van Groenenstijn et al, 2011). 

Teacher collaboration concerning differentiation can generate a deeper understanding of how 

to differentiate (Page, 2000). 

5.2 Further research 
In this exam project I looked closer into the topic of differentiation during mathematics 

lessons. It was an interesting and in my eyes important subject to work on. I believe that 

differentiation can play a more important role in the future in order to meet the conditions and 

demands of all the pupils better. Many areas on the subject of differentiation can be explored 

further. In this section I describe four possible areas that can be interesting for further 

research. These areas are related to questions in the earlier sections of this chapter. 

1. Research focusing on the awareness of the teachers about how they differentiate in 

mathematics lessons. I have written that differentiation is a natural part of the instruction 
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of mathematics. Every teacher explains mathematics to his pupils in different ways. That 

is differentiation. Because explaining in different ways is so important and because 

different pupils need different ways of explanation, it is interesting to know how 

conscious the teachers are of their way of differentiating. As far as it was possible to 

observe in this study, the teachers were not conscious of the way they were differentiating 

to the same extent. If the teacher is aware of his own way of differentiating, then it is 

easier to improve his teaching.  

2. To introduce (more) differentiation in the classroom is not always easy. But it is an 

important way to meet the different conditions and demands of the class. Further research 

could look at the opportunities to make it easier for the teachers to work (more) with 

differentiation in the class. Has the teacher to work harder himself? Or is it easier to 

introduce (more) differentiation with the whole team of teachers? What is the importance 

of the collaboration in the team of teachers for differentiation? Is more attention needed 

for differentiation in the teacher education? Etc. 

3. The starting point for my study is the Dutch project: “Every child deserves differentiated 

(special) math education.” The goal of the project is to improve the mathematics teaching-

methods of teachers. Dutch pupils in primary school are, on the base of regular tests, 

divided in ability-groups. In the project “Every child deserves differentiated (special) 

math education” the instructions in mathematics lessons are adapted to groups with three 

different levels (Luijt, 2011). A comparable project is probably interesting for Sweden. 

4. In this study I observed eight lessons. The observations give an interesting picture of how 

eight teachers in the Swedish primary school are differentiating in their mathematics 

lessons. But this study is too small for general conclusions. It would be interesting to 

make more observations of mathematic lessons in primary school in Sweden and to make 

a comparison with observations of mathematic lessons in primary school in the 

Netherlands.  

5.3 Some comments on the observation instrument 
I finish this chapter with some comments on the observation instrument I have used in this 

study. This instrument is developed by the University of Utrecht and is still under 

development. I discuss the version of 25 October 2012 of the instrument (Appendix I).  

Item 1 of the observation instrument is a schedule. The observer can write down the exact 

times of start and finish of the different parts of the lessons and the duration of these lesson-

parts. Some parts of the schedule were not encountered during the observations: pre-teaching 

for low achieving pupils, extended instruction for low achieving pupils, subgroup instruction 

for high achieving pupils, subgroup instruction for another group and finish of the lesson in 

whole class. This is the reason why I did not use the whole schedule. Probably certain parts of 

the schedule are more present in the Netherlands. 

The fourth part of item 2 in the observation instrument concerns subgroup-instruction for low 

achieving pupils and subgroup-instruction for high achieving pupils. I have not met these 

subgroups in my observations so I did not use this part of the instrument.  
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Item 3 concerns differentiation in the process, firstly for average pupils, secondly for low 

achieving pupils and thirdly for high achieving pupils. It was about statements like. “The 

pupils may choose their own tasks”; “The pupils may choose if they work alone or in pair”; 

“They may choose to use support material” etc. It was difficult to get the information about 

these statements from the observations, so I talked with the teachers about the statements to 

obtain the information. I did not use the scales of this item because the use and the relevance 

were not clear to me.  

Summarizing my experience of working with the observation instrument, I can say that many 

parts were relevant for my observations and it was rather easy to use the instrument in the 

Swedish context. The instrument helped me to speed up the process of my project and made 

my research more focused. For item 3 it was difficult to obtain the information with only the 

help of the observations, so I talked shortly with the teachers about the statements in the 

instrument. I did not use the parts of the instrument about situations that were not observed in 

the classes.  
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Appendix I: the observation instrument 

 

Differentiation observation scales mathematics 

Version for Krijn Bouhuis 25 Oktober 2012 
(translated from Dutch to English by Krijn Bouhuis 18 December 2012) 

 

Structure:  
 

1. Schedule 

2. Instruction 

 2a Group forms during the instruction  

 2b Whole class instruction 

 2c Subgroup instruction for low achieving pupils 

 2d Subgroup instruction for high achieving pupils  

 2e Other ways of differentiation of the instruction 

3. Differentiation of the process  

4. Class management 

5. Positive atmosphere in the class  

  



 
 

1. Schedule 
Mark the forms of the instruction and process and note the start and finish  

  Start Finish Duration 

□  Whole class instruction 

 

 

 

 

 

   

□  Pre-teaching for low 

achieving pupils 

 

   

□  Extended instruction for low 

achieving pupils 

 

   

□  Subgroup instruction for 

high achieving pupils 

 

   

□ Individual instruction*  

 

 

  

□  Subgroup instruction for 

another group (for example 

based on interest) 

-  -  -  

□  The teachers’ go-round  -  -  -  

□  The pupils are working 

independently, individually 

-  -  -  

□  The pupils are working 

independently, in groups 

-  -  -  

□ Finish of the lesson in whole 

class  

-  -  -  

□  Otherwise -  -  -  

 

Length of the lesson: 

Start: 

Finish: 

Total duration: 

 

Pre-teaching is instruction for low achieving pupils preceding the whole class instruction. 

Extended instruction is instruction for low achieving pupils after the whole class instruction 

in order to get extra explanation. “Go-round” is when the teacher goes round in the 

classroom in order to answer individual questions. 

*not all moments of explanation by the teacher to one pupil are seen as individual instruction. 

It is individual instruction if: 1. The instruction takes at least 5 minutes; 2. The instruction 

seems to be planned.  

 



 
 

2. Instruction 
 

2a. Whole class instruction 

 

2a1. Do all pupils participate in the whole class instruction? Yes / no 

 

The answer is ‘no’ for pupils who on purpose, with the teacher’s permission do not participate 

in the whole class instruction. This is not about pupils who are not paying attention.  

 

2a2. If the answer is no: Why do certain pupils not participate in the whole class instruction? 

 

2a3. What are the non-participating pupils doing during this time? 

 

2a4. The input of the whole class instruction is: 

□ Verbal (words) / numeral (numbers), spoken 

□ Verbal (words) / numeral (numbers), written 

□ Visual (no written number but pictures, schedules, etc.) 

□ Acting, by the teacher  

□ Acting, by one or two pupils 

□ Acting, by all the pupils (e.g. all the pupils built a tower with 4 blocks) 

□ Otherwise 

 

2b1 Stages from the operational model used during the whole class instruction 

□ concrete acting 

□ concrete representation  

□ abstract representation 

□ formal representation 

 

2b2. Emphasis on stage ... (mark max. 2) 

□ concrete acting 

□ concrete representation 

□ abstract representation 

□ formal representation 

 

2b3. The teacher is connecting the presented stages of acting. Score on 3-points scale: 

Score 1 when the teacher does not or limitedly explains what the connection is between the 

activities on the different stages. Score 2 when the connections between the stages will be 

clear for the average pupil but it is not appointed explicitly. Score 3 if the teacher explains 

explicitly that the different stages of acting are different elaborations from the same task.  

Inapplicable: only one stage of acting. 

 

2b4. On which principle(s) is/are the whole class instruction aimed to? 

□ Understanding the concept 

□ Development of strategies 

□ To work quickly and smoothly  

□ Flexible implementation  

 

Asking questions / interaction (scale: inapplicable, 1-4) 

(Write the answer in the indent) 

2b5. The teacher asks questions that can be answered by low achieving pupils  



 
 

2b6. The teacher asks questions which are challenging for high achieving pupils  

2b7. The teacher asks open question which can be answered on different levels  

2b8. The teacher stimulates the pupils to think along by: 

□ giving time after asking a question 

□ the pupils have to write down the answer first 

□ the pupils have to discuss the answer in pairs or in little groups first before the 

questions is discussed in whole class 

□ asking the pupils if they had the same answer / if they agree with the answer 

□ To make mistakes on purpose 

□ Otherwise: 

 

Instruction for 2b8: score the possibilities which are used by the teacher. Give it a 

general score (score 1 -4, no inapplicable) for the extent the teacher stimulates the 

pupils to think along actively. If none of the possibilities is used none should be 

scored, give only the general score 

 

 

2c. Subgroup instruction for low achieving pupils  
Because of the absence of subgroup instructions in the observations I did not translate this 

part  

 

2d. Subgroup instruction for high achieving pupils 
Because of the absence of subgroup instructions in the observations I did not translate this 

part  

 

2e.
 
Differentiation in the instruction general 

 

2e1. Are there other ways of instruction besides the described ways above? For example 

extended individual instruction 



 
 

3 Differentiation in the process 
* The observer involves not just the video observation but also the lesson materials  

 

3a. Differentiation in the process general / for average pupils 

3a1 Do the pupils have possibilities to choose? 

□ The pupils have no choices (0 points) 

□ The pupils may choose to work alone or in pairs /groups (1 point) 

□ The pupils may choose the person they will work with (0.5 point) 

□ The pupils may choose to use help material (1 point) 

□ The pupils may choose the tasks they do (possibly after a basis part) (1 point) 

□ The pupils may choose in what way they show the result: spoken/written/drawn/acting (1 

point) 

□ The pupils have other choices 

Scoring: answer 1 = 0 points; answer 2, 3 and 4 = 1 point for a scored answer; answer 5 = 0.5 

point unless the observer thinks it is very important, then 1 point. 

 

3b. Differentiation in the process for low achieving pupils 

Mark the applied possibilities. 

3b1 Are there adaptations in the tasks for low achieving pupils? 

□ No, the low achieving pupils do the same tasks as the other pupils in the class (0 points) 

□ Yes, the method shows which tasks shall not be done (1 point) 

□ Yes, the method removes certain tasks and adds certain tasks (2 points) 

□ Yes, the perception of the teacher determines to remove / to adapt certain tasks (1 point) 

□ Yes, they are working with another method (1 point) 

□ Yes, in another way 

 

3b2. Is support material used* for low achieving pupils? 

□ No, it is not used and the teacher doesn’t tell that the pupils may use help materials 

□ The teacher tells the pupils that they may use the support material but the pupils are not 

using it 

□ Yes, the pupils are using certain support materials 

*If all the pupils have to work with certain support material, this does not count as help 

material. 

 

3c. Differentiation in the process for high achieving pupils 

3c1. May high achieving pupils skip certain tasks? 

□ No 

□ Yes 

□ Not clear 

 

3c2. If the answer is yes, why? 

□ Not clear 

□ According to the textbook  

□ According to a special book  

□ According the school method 

□ According the perception of the teacher 

□ Otherwise 



 
 

3c3. Do the high achieving pupils make other tasks than the average pupils? 

□ No 

□ Yes 

□ Not clear 

3c4. If the answer is yes, what kind of tasks? 

□ Intensification tasks from the method 

□ Other existing intensification-material 

□ Designed, adapted material by the teacher 

□ Other 

3c5. Is it obligatory to work with the intensification tasks? 

□ The pupils work on these tasks if they have finished the basic tasks (0 points) 

□ The pupils ought to work with the intensification tasks but there are no clear instructions 

and criteria (1 point) 

□ The pupils have to work with these tasks and it is clear what they have to do (2 points) 

□ Not clear 

  



 
 

4. Positive Atmosphere  
(Positive, supporting classroom environment) (scales: 1 – 5, inapplicable) (Write the answer 

in the indent)  

4-1. The teacher treats the pupils with respect 

4-2. The teacher shows sensitivity for different cultures 

4-3. The teacher mentions the strengths and good achievements of the pupils 

4-4. Many pupils are participating actively 

4-5. The pupils are comfortable to ask questions 

4-6. The teacher underlines the improvement compared with earlier output instead of 

competition between the pupils 

 

 

5. Class management (scales: 1 – 5, inapplicable) (Write the answer in the indent) 

5-1. The teacher makes clear what is going to take place during the lesson (for 

example by a schedule for the lesson) 

5-2. If the teacher has presented a lesson plan, the teacher is following this lesson plan 

5-3. The pupils are working with their tasks, also if there is no guidance of the teacher 

for a moment  

5-4. The transitions between the different parts of the lessons go smoothly 

5-5. The classes are used to work in subgroups. 

5-6. The teacher presents the goals for the lesson to the pupils  

5-7. The pupils do not have to wait long if they have a problem 

 
 

 

 

 

. 

 

 

 

 

 

 

 

 

 

  



 
 

Appendix II: letter with information to the teachers (in Swedish) 
 
 
Krijn Bouhuis 
Xxxxvägen x 
xxxxx  Xxxxx 
Tel. xxx-xxxxxxx 
krijn.bouhuis@hotmail.com   

Till: Lärarna på Xxxxxxxxxxkolan år 2-6 
 
 
Datum: 2012-09-26 
 
Angående: Examensarbete 
 
 
Hej lärare på Xxxxxxxskolan! 
 
Det är nästan slut på min lärarutbildning. Jag gör min sista VFU nu, på Xxxxxxxskolan klass 
5/6. I november och december kommer jag att arbeta på mitt examensarbete. 
Examensarbetet ska handla om ”differentiering i matematikundervisningen”. Det är del av ett 
internationellt samarbete som Karlstads Universitet har med Universitetet i Utrecht.  
Förutom en litteraturstudie kommer mitt arbete att innehålla en fältundersökning. Med hjälp 
av video-inspelning vill jag undersöka huruvida Ni som svenska lärare differentierar i 
matematikundervisningen. Saker som jag bland annat kommer att observera är om det finns 
speciella instruktioner för starka och svaga matematikelever och om instruktionerna är 
konkreta eller abstrakta. 
 
Jag skulle uppskatta om jag fick spela in en matematikinstruktionslektion i Din klass. Först 
och främst kommer jag att spela in Dig som lärare men jag kan inte utesluta att eleverna är 
med på inspelningen. Därför är det viktigt att informera föräldrarna att inspelningen kommer 
att äga rum. Du kommer att få ett speciellt brev av mig som du kan dela ut till barnen. 
Inspelningarna kommer att användas endast av mig och min handledare för mitt 
examensarbete och förstörs så snart projektet är avslutat. Självklart får ni titta på 
inspelningarna efteråt. Det är ofta intressant att se sig själv.  
Eftersom inte allt jag vill veta kan observeras, har jag några kompletterande frågor efter 
lektionen som jag gärna vill ställa dig efter lektionens slut. 
 
Jag hade tänkt mig göra inspelningarna under veckorna 44-46 (29 okt – 16 nov).  
 
Det är mycket viktigt för undersökningen att få med så många olika lärare och årskurser som 
möjligt. Jag hoppas därför att du gärna vill medverka i mitt projektarbete.  
 
Jag kommer att kontakta Dig för att fråga om du vill vara med och sedan boka en tid när det 
passar Dig bäst att göra inspelningen.  
 
Du kan också redan nu kontakta mig om datumet av inspelningen eller om andra frågor, tel. 
xxx-xxxxxxx eller krijn.bouhuis@hotmail.com.  
 
Stort tack för din medverkan! 
 
 
Krijn Bouhuis 
 

mailto:krijn.bouhuis@hotmail.com
mailto:krijn.bouhuis@hotmail.com


 
 

Appendix III: letter with information to the parents (in Swedish) 
 

 

Krijn Bouhuis 
Xxxxxvägen x 
xxxxx  Xxxxxx 
Tel. xxx-xxxxxxx 
krijn.bouhuis@hotmail.com   

 

Till: Föräldrar med barn på Xxxxxxxxskolan 
 
 
Datum: 2012-10-15 
 
Angående: Examensarbete 
 
 
Hej! 
 
Mitt namn är Krijn Bouhuis och jag studerar på lärarutbildningen i Karlstad. Jag är i 
slutfasen av min utbildning. I november och december kommer jag att arbeta på mitt 
examensarbete. Examensarbetet ska handla om ”differentiering i 
matematikundervisningen”. Differentiering betyder att lärarna undervisar på olika sätt 
för olika barn. Man anser detta som viktigt, för att barn lär sig på olika sätt och i olika 
takt. Projektet är del av ett internationellt samarbete som Karlstads Universitet har 
med Universitetet i Utrecht (Holland).  
Examensarbetet kommer bland annat att innehålla video observation: Med hjälp av 
video-inspelning vill jag undersöka om och hur lärare differentierar i 
matematikundervisningen. Saker som jag kommer att observera är om det finns 
speciella instruktioner för starka och svaga matematikelever och om instruktionerna 
är konkreta eller abstrakta. 
 
Först och främst kommer jag att spela in lärarna men jag kan inte utesluta att 
eleverna är med på inspelningen. Inspelningarna kommer att användas endast av 
mig och min handledare för mitt examensarbete och förstörs så snart projektet är 
avslutat.  
 
Jag hade tänkt mig göra inspelningen under veckorna 44, 45 och 46.  
 
Om du inte vill att ditt barn är med på inspelningen får du gärna kontakta mig på tel. 
xxx-xxxxxxx eller krijn.bouhuis@hotmail.com. Du kan även kontakta mig om du har 
frågor om projektet eller om inspelningen 
 
Stort tack för din medverkan! 
 
 
Krijn Bouhuis 
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