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This paper is part of a study that explores learning difficulties in mathematics from the children’s point of view. An interview with a group of ten to eleven year old students is analysed with respect to their making sense of and ascribing meaning to their learning or non-learning of school mathematics. The analysis uses a three level procedure for analysing interviews adopted from (Kvale, 1984) that is coherent with the methodology and conducive to sensitivity towards the notion of children’s perspectives as an analytical construct. The students’ sense making seamlessly integrated into coherent wholes their immediate experiences in their mathematics classroom with the prospect of their future lives. It was also found that children in difficulties with learning mathematics can be reflective about the norms and expectations at play in school mathematics.
Framing children’s perspectives
In a previous paper (Lange, 2007), I explored methodological aspects of researching learning difficulties in mathematics from children’s point of view. In this paper, I report on research following these methodological considerations. It is shown young children can be interviewed about their experiences with school mathematics and their making sense of and ascribing meaning to school mathematics. A three level interpretation procedure inspired by (Kvale, 1984) is conducive to the construction of children’s perspectives. Finally, as anticipated in (Lange, 2007), children “at the edge”, e.g. performing poorly in mathematics, can be quite reflective about the norms and expectations at play in school mathematics.
In (Lange, 2007) learning difficulties in mathematics were seen as a social construction within the social practice of school mathematics education (Valero, 2002) and therefore closely related to the socio-cultural significance attributed to mathematics in Western societies. Consequently, the learning or non-learning of mathematics seriously affected children’s perceptions of themselves and therefore their construction of identity.
Children should be recognised, not just as objects of socialisation, but also as actors in their life with their own ways of constructing meaning and interpreting their world (James, Jenks, & Prout, 1997). As agents, children are co-constructors of the social practice of school mathematics teaching and learning because of their own sense-making, meaning ascription and identity formation. The recognition of children’s agency makes their construction of identity and meaning a unique and valuable source of knowledge on mathematics education and learning difficulties in mathematics (Lange, 2007).
It was anticipated that children’s identities and ascription of meaning to mathematics education would be expressed in narrative form. As narratives are made up from “stories floating around” (Sfard & Prusak, 2005), they connect individual agency and the social and cultural structure. Hence, children’s narratives about their learning or non-learning of school mathematics would reflect their individual meaning making and agency, as well as the social and cultural structure embedding the practices of mathematics teaching and learning.

The notion of children’s perspectives was claimed to be a theoretical construct of the researcher as opposed to a natural given (Lange, 2008). It was defined as meaning constructions: the meaning that children ascribe to their actions in the field of school mathematics learning. This definition referred to Skovsmose’s conception of students’ foreground and background as resources for their meaning constructions (Skovsmose, 2005a; Skovsmose, 2005b; Skovsmose, 1994). Foreground and background of a child are the child’s interpretation of the socio-political context. As children exert agency in interpreting the socio-political context and in ascribing meaning to mathematics education, children's perspectives express children's agency as well as embody the socio-political context.
Given that identity and meaning were considered narratives, it was imperative that research methods should be adopted that invited children to tell narratives. Hence, with reference to life history research (Goodson & Sikes, 2001) interviewing children seemed to be a method coherent with the aims of the research. The style of interviewing can be categorised as semi-structured life world interviews, the form of research interview defined as “an interview whose purpose is to obtain descriptions of the life world of the interviewee with respect to interpretation the meaning of the described phenomena” (Kvale, 1996, p. 5f).

In the next section, the study is described and the framework for analysing interview data introduced. In the second section, excerpts from a group interview are analysed. The final section concludes the analysis and reflects upon what can said about difficulties in learning mathematics.
Researching children’s perspectives
The research reported on in this paper is part of a larger study. The empirical material consists of interviews with children aged 10 or 11 years and observations of their mathematics classes. The children were students in a Year 4 class in a Danish Folkeskole (public primary and lower secondary school). I explained my presence in their classroom by saying that I would like to learn from them what it was like be in Year-4, learn mathematics and sometimes find it difficult, something in which they were experts.
The mathematics lessons were observed for almost a whole school year on a more or less weekly basis. Three rounds of interviews were conducted. In the first all students but one were interviewed in groups of six or seven students. In the second approximately half of the students were interviewed in pairs or alone. Half of the students were also interviewed in pairs in the third round. Some students took part in both second and third round. The interviews lasted from 30 to 45 minutes and were audio recorded; the group interviews were video recorded as well.

In this paper, I interpret key excerpts from the first group interview, which took place six weeks into the school year (September 2006). Following Kvale (1984), the excerpts are interpreted on three levels. The first level is a summary that the interviewees would recognise as a fair rendering of their statements in a language accessible to them and within their horizon of understanding. The second level of interpretation may transcend the interviewee’s understanding but remains within a common sense context of understanding. It can include general knowledge about the interviewee’s statements, address the form of the statement, the way it is expressed, and read “between the lines”. At the third level of interpretation, statements are interpreted within a theoretical framework or perspective. The interpretation is likely to transcend the interviewee’s self-understanding and a common sense understanding. Here, the theoretical frame is the notion of children’s perspectives as described above. Thus, I will be looking for how the children make sense of their experiences with school mathematics learning and what meaning they ascribe to school mathematics in their life world.
To some extent, the extracts and interpretations focus on one student, Kalila, while letting the other students in the group interviewed provide the context. The first reason for this is that the paper is exploring the possibilities provided through a particular methodology and conceiving of child perspective as a theoretical notion. Looking at one child in one interview context would constitute a simple case for trying out the methodology. The second reason is that observations and other interviews pointed to Kalila as a student who was particularly articulate. In the context of the group interview, Kalila could be seen as acting as a spokesperson for the students in the group in that she often reiterated and extended what the other students were saying. Sometimes they actively endorsed her statements, but generally, they neither contradicted nor challenged her. Hence, there are no reasons to think that her perspective was very particular or idiosyncratic. Even if her perspective was not coinciding with all of the other students, it outlined the sort of landscape within which students’ perspectives are to be constructed.
Transcripts and translation
The extracts are quoted in some length, and the original Danish transcript is translated in English. There is a difference between the researcher’s voice in a summary of an interview and the interviewee’s own voice (although filtered through a transcription). Goodson and Sikes (2001; ch. 3) discuss how in some cases the difference can be dramatic as to the impression the reader gets of the interviewees and their stories. As children of the age in question express themselves differently from adults, linguistically, grammatically and from a different perspective, it is important in the present context to render their ways of expressing themselves as a starting point of the interpretation.

The Danish transcript is provided so that readers familiar with Scandinavian languages have an opportunity to read the material that is analysed. The transcript is close to the wording of the recordings. A translation in written English that conveys the subtleties of (a transcript of) children’s spoken Danish is not always possible. When having to compromise, a rather literal translation has been chosen at the expense of what might be considered good English.
Background

There were twenty students in the class with equal numbers of boys and girls. The children also distinguished themselves as Arabs or Danes. In this terminology, half of them were referred to as Arabs and the other half as Danes. All of the children were born in Denmark and spoke the same regional dialect of Danish. The difference was that the “Arabs” were descendents of parents emigrated from the Middle East. For the group interviews, an even distribution of girls and boys as well as of children of Danish and non-Danish descent was sought.

When I began my observations in the beginning of the school year, the class had just become Year-4, moved from green corridor of the beginner’s level (Year 0 to 3) to their new classroom in blue corridor of the middle level (Year 4 to 6). From being the older among the youngest students, they were now the younger ones in the middle group of students. Moving into the middle level also meant having new teachers, most importantly a new Danish teacher and a new mathematics teacher. The Danish teacher was also class teacher and took the classes in English and Religious Knowledge. The mathematics teacher took the classes in music and science. These changes seemed to cause some unrest in the class dynamics and made the children unsettled in varying degrees. Kalila, for example, had many conflicts with her class mates and the mathematics teacher in the first months.
The mathematics teacher began the year by focusing on the multiplication tables. For each of the tables, she let the children produce a set of cards with all the “questions” and “answers” belonging to a table, e.g. the questions 3∙1, 3∙2, …, 3∙10 and the answers 3, 6, …, 30. The student played games with the cards, and they could take them home to assist them in practising the tables. The teacher let each student chose one table, sometimes more, for homework and checked their knowledge of the table afterwards. These activities took place in the weeks preceding the interview.
Constructing Kalila’s perspective
This section deals with four excerpts from a 30 minute group interview with Kalila, Bahia, Isabella, Simon, Ishak, and Hussein. Each excerpt relates to the dialogue following one of the main question that structured the interview. The dialogues are analysed according to the three levels of interpretation. At the first two levels, the children’s understanding is summarised and a common-sense interpretation is suggested. The third level focuses on Kalila’s contributions letting the other students’ contributions serve as background with the aim of constructing Kalila’s perspective, i.e. her ascription of meaning to her experiences with school mathematics education.
In the transcript comma ( , ) is used to ease the reading by marking a new beginning of a sentence and repetitions; brackets around words ( ) means that the transcript is uncertain; underscore ( _ ) signals that a few words are unintelligible; hyphen ( - ) signals a pause; text in sharp brackets [ ] gives the reader information that would be evident in the actual context of the interview. In the full transcript, the statements were numbered consecutively. In the interpretation, these numbers are referred to in brackets.
Can you tell me about something you have learned in mathematics?

The dialogue reproduced in the transcript began 12:40 minutes into the interview and lasted 4:20 minutes. Not all what was said in the period related to the question; this part has been omitted.
Transcript 1. Extract from 12:40-17:00 mm:ss of group interview 1
	351
	Troels
Kan I fortælle mig om noget I har lært i matematik?
	Can you tell me about something you have learned in mathematics?

	354
	Simon
Plus
	Plus

	355
	Hussein
Vi har lært at regne plus minus
	We have learned to do plus minus

	356
	Ishak
Tabeller
	Tables

	357
	Hussein
Tabeller og minus og gange og dividere
	Tables and minus and times and divide

	358
	Kalila
Altså ved du hvad (der) er godt i fjerde klasse? Det er at (hun) [læreren] giver nogen tabel for og så siger hun _ fem gange tre og så skal man jo sige det
	Do you know what is good in year 4? It is that (she) [the teacher] sets some table[s] [for homework] and then she says _ five times three and then you must say it

	359
	Isabella
Ja det kan jeg også godt lide
	Yes I like that too

	360
	Kalila 
_ Og det sådan, det lærer man jo sådan lidt mere
	_ And that like, that you learn like a little more

	361-365
	Hussein bekræfter og Isabella og Kalila genbekræfter at de kan lide at lære tabeller
	Hussein confirms and Isabella and Kalila reconfirm that they like learning tables.

	366
	Troels
Hvorfor, hvad er det sjove ved det?
	Why, what is the fun about it?

	…
	
	

	369
	Kalila
Det er sådan at nogle, altså hun siger for eksempel sådan at vi følger med i tavle og så siger [læreren til] mig … ”Tre gange tre?” Og så, og så er det sjovt. Ja
	It is like that somebody, like she says for example that we follow what’s happening in [the] board and then says [the teacher to] me … “Three times three?” And then, and then it is fun. Yes

	…
	
	

	380
	Kalila
Ved du hvad jeg godt (kan lide)? Hun sætter krydser hvis man kan. Til sidst for eksempel i går ”Kalila du kan jo ni-tabellen” for eksempel. _ ”Så skal du lige have [et kryds]”
	Do you know what I (like)? She puts crosses if you know. At the end for example yesterday “Kalila you know the nine [times] table” for example. _ “Then you must have [a cross]”

	381
	Troels
Hvad er det gode ved at hun sætter krydser?
	What is the good about that she’s putting crosses?

	382
	Kalila
Det er at så ved man jo hvad man kan. Hvis hun nu sætter krydser bare ”ja det kan du godt” så kan man jo altid sige ”Jeg kan fem seks syv otte ni ti” og videre videre videre også sådan når man ikke kan dem
	It is that then you know what you can. If she just puts the crosses “yes you know that” then you can always say “I know five six seven eight nine ten” and on on on also when you do not know them

	383
	Isabella forklarer at læreren noterer ved at sætte enten en bagudvendt skråstreg [\] eller en fremadvendt skråstreg [/]. ”Så ved hun det”
	Isabella explains that the teacher keeps track by putting either a back slash [\] or a forward slash [/] respectively. “Then she knows it”

	384
	Troels
Ok
	Ok

	385
	Kalila
Altså så ved hun det. Så er hun sikker på når, først hvis man ikke kan det så sætter hun en prik. Hvis man kan det sådan midt imellem så sætter hun en streg. Hvis det er helt korrekt så et kryds. Det er sådan man lærer meget
	Like then she knows it. Then she is sure when, first if you do not know it then she puts a dot. If you know it like in the middle then she puts a line. If it is completely correct then a cross. That is how you learn much

	389-396
	Simon kan lide at lære tabeller, men kun lidt. Ishak kan lide det fordi ”det er ligesom syvtabellen. Syv fjorten, enogtyve og så videre”. Isabella er enig i dette
	Simon only likes learning the tables a little. Ishak likes it because “it is like the seven times table. Seven fourteen twenty one and so on”. Isabella agrees to this

	397
	Kalila
Det der er godt ved det er at man får en uddannelse
	What is good about it is that you get an education

	398
	Troels
Er det godt at få en uddannelse?
	Is it good to get an education?

	399
	Kalila
Ja det er rigtig godt fordi
	Yes that is really good ‘cos

	400
	Isabella
Det tror jeg
	I think so

	401
	Kalila
Ligesom mig jeg vil godt være en designer
	Like me I would like to be a designer


Summary of the students’ understanding (1)
The students have learned plus, minus, times, divide and the times tables. Apart from Simon, they really like the way they work with the times tables: tables are set for homework and then the teacher ask them multiplication questions that they have to answer. The teacher makes notes about how well they know the tables. Kalila thinks this tells you what you know and that she learns well this way. That is good because then you get an education and may become a designer.
Common-sense interpretation (1)

Simon, Hussein and Ishak’s answers to my question about what they had learned in mathematics dealt with mathematical topics (354-357). Kalila focused on how they worked with the multiplication tables. She highlighted that the teacher set tables for homework (358), that she tested the students’ table knowledge in class (358, 369), and that she kept a record (380), the details of which Kalila and Isabella reported in minute detail (383, 385). It was important that the teacher was serious in the recording (385) because the teacher’s record guaranteed to Kalila and Isabella that they knew the tables (381-5). The students liked this kind of teaching (358, 361-5, 389-96). For Kalila it was because it facilitated her learning (360, 385) and gave her an education (397) that pointed towards a future of her choice (398-401). She described her experience as being fun (369). What seemed to be fun was being asked questions from a times table you had practiced and being able to answer - and if not, to find it manageable to practice more for next lesson (369).
Kalila’s perspective (1)
The question now is what may be said about Kalila’s perspective on learning mathematics. How did she make sense of and what meaning did she ascribe to learning mathematics?

The students mentioned the four basic operations and the multiplications tables as examples of what they had learned. They did not mention examples of what is often called practical applications of mathematics, like converting a recipe for one number of persons to another number; working on this and similar problems had also been a substantial part of their lessons. Thus, the students ascribe the meaning to mathematics that the subject primarily comprises the basic rules and the times tables. This meaning ascription could be a making sense of their mathematics education or picked up from the popular conception of school mathematics. If the latter was the case, it can be inferred that their mathematics education either had not sought to challenge this conception or had been unsuccessful in doing so.
To Kalila (and Isabella) the authority to judge her learning seemed to reside solely with the teacher. The ticks in the teacher’s notes physically manifested that Kalila knew a table. It was not Kalila’s subjective experience. This indicates that to Kalila learning the multiplication tables – and in a wider sense also mathematics – was not a way of systematising number relationships, but a question of getting it right, that is come up with the expected answer. The reasons for why this answer was expected or the logical connections in which in was embedded were not part of the business.
Thus, Kalila and the other students did not seem to ascribe the sort of meaning to mathematics that the curriculum talked about (Undervisningsministeriet, 2003). In this light, it was not accidental that Kalila answered a question about what with an answer about how. The key word in the how is fun. The experience of fun seems to link two dimensions of time. In the “horizontal” dimension of time, the immediate moment, the here-and-now, fun was derived from the liking of being able to comply with the requirements and expectations of the moment. “When the teacher ask a times question, I can answer”.

In what could correspondingly be called the “vertical” time perspective, the past, the present and the future, Kalila linked fun to like, learn, education, and job of own choice. The emotional experience of the moment (fun, like) informs and is formed by a future perspective (education, job). Becoming a designer takes education, which takes mathematics, which takes multiplication tables, which takes teacher’s ticks. This chain linking the school mathematics practice to her foreground (Skovsmose, 2005a; Skovsmose, 1994) constituted her perspective.
How is it when mathematics is easy and how is it when mathematics is difficult?

The next dialogue followed immediately after the first and was rather short.
Transcript 2. Extract from 17:00-17:41 mm:ss of group interview 1
	443
	Troels
Hvordan er det når matematik er let og hvordan er det når matematik er svært?
	How is it when mathematics is easy and how is it when mathematics is difficult?

	444
	Bahia
… Matematik når det er nemt så kan man lave, hvis man får et ark så kan man lave det på to eller 10 minutter. Hvis det er svært så sidder man og tænker og så begynder man mere at regne. Og hvis man slet ikke kan det så begynder man bare med at kede sig eller også så springer man over det.
	… Mathematics when it is easy then you can do, if you get a [work] sheet then you can do it in two or ten minutes. If it is difficult then you sit and think and then you begin more to calculate. And if you cannot at all then you just begin to be bored or you skip it

	445
	Kalila
Hvis det er svært og man virkelig ikke kan det så gider man ikke det. Og man har prøvet at regne det, ik å, og man ikke kan. Så sidder man sådan [albuen på bordet og hagen på hånden] Så sidder man og snakker og render rundt og. Måske render man ikke lige rundt men så skal man lige
	If it is difficult and you really cannot then you don’t feel like it. And you have tried to do it, haven’t you, and you cannot. Then you sit like this [elbow on table and chin in the hand] Then you sit and talk and run around and. Perhaps you not exactly run around but then you just have to

	…
	
	

	448
	Isabella
Spidse sin blyant
	Sharpen you pencil


Summary of the students’ understanding (2)
Bahia says that when mathematics is easy you can do a work sheet in a few minutes. When it is difficult, you have to think and calculate. When you do not know how to do it, you get bored or skip it. Kalila adds that when you cannot you do not feel like doing mathematics and then you start doing things you are not supposed to do.

Common-sense interpretation (2)

Bahia gave a clear answer to the question. Doing mathematics is (often) doing work sheets. These are either easy and quickly done, or they are difficult and requires thinking and calculation, or they are impossible to do and you get bored and skip them (444). This link between not being able to do what mathematics teaching requires of you and being bored, was elaborated on by Kalila. She stressed the experience of not succeeding despite trying hard, and how this undermined her will and stamina. She clearly perceived how this unpleasant situation raised unrest that was reacted out in bodily expressions like talking and running around (445) – or just doing something different as Isabella’s suggestion of sharpening her pencil (448).
Kalila’s perspective (2)
Bahia expressed a common understanding among students that mathematics tasks should be quickly solvable (Schoenfeld, 1989). If this is not the case, then something is wrong either with the students’ ability or with the tasks. Kalila did not object and probably held the same view.
In the analysis of the previous extract it was shown how the experience of being able to started the chain of fun – like – learn – education – job. In the present extract, the opposite experience of not being able to is merged by Kalila into a cluster of cannot, being bored, dislike (not feeling like), and bodily unrest. Whereas the chain of fun – like – learn – education – job above links the experience of the moment with the future, its counterpart only mostly deals with the here-and-now experience. It logical continuation, not learn – no education – no job is not expressed. However, a closer look indicates that it nonetheless could be active.

Kalila described her feelings of dislike and of being bored when she could not do the mathematics that was set for her however hard she tried. She also described how this caused her to talk and walk around. I take this as a sign of stress. Consequently, it is suggested that failing causes stress. Now, what is stress? When the body is threatened, it becomes alerted, it wants to fight or flee. If none of these opportunities are available, the adrenalin cannot be transformed into appropriate action, and the result is stress. Hence, if Kalila’s bodily unrest is taken as a sign of stress, this indicates that her body was in an alerted state with no available possibility of relevant action, which means that she was threatened. She had fought, tried hard without succeeding. She did not feel like doing more, she entered a state of dislike, her energy seeped out of her. She could not flee. She was caught in a no-way-out situation. If this analysis is accepted, it follows that not succeeding with mathematics is threatening. A plausible reason could be that then the continuation of cannot, being bored, dislike with not learn – no education – no job even if unsaid is active in her foreground. A future job of her liking depends on succeeding in mathematics. Not succeeding equals the opposite. In her perspective on mathematics, her future was at stake.
Why do you think the adults have decided that children should learn mathematics?

The dialogue following this question was rather focused as may be seen from the small number of omitted lines in the transcript.
Transcript 3. Extract from 18:58-22:00 mm:ss of group interview 1
	476
	Troels
Jeg kunne tænke mig at spørge jer om … hvorfor tror I de voksne har bestemt at børn skal lære matematik i skolen?
	I would like to ask you … why do you think the adults have decided that children should learn mathematics in school?

	...
	
	

	478
	Kalila
Hvis man arbejder i en slikbutik
	If you work in a sweet shop

	…
	
	

	484
	Hussein
Man kan ikke få en uddannelse hvis man ikke lærer matematik og sådan noget. Fordi hvis man skal arbejde … i et træ_ og man laver et bord og det ikke er lige langt på begge sider så vil det være et problem fordi man ikke kunne regne. Og man kan ikke få en uddannelse hvis man ikke kan læse og skrive … og hvis man ikke kan regne og noget som helst så kan man ikke få en uddannelse
	You cannot get an education if you do not learn mathematics and such. ‘Cos if you should work … in a wood_ and you make a table and it is not the same length on both sides then it would be a problem because you could not calculate. And you cannot get an education if you cannot read and write … and if you cannot calculate and nothing then you cannot get an education

	…
	
	

	491
	Bahia
Hvis jeg nu arbejdede i en butik og du købte den der lille, et ur for en krone og du så kom og gav mig en hund, en hundredekroneseddel. Hvad skal man så give tilbage og man ikke kan matematik så ved man jo ikke noget. Så derfor skal man jo ikke bare plusse det hele. Så ved jeg det. Så er det nemlig nioghalvfems kroner. Så skal jeg give dig tilbage.
	If I work in a shop and you bought that little, a watch for one krone and you then gave me a hundred kroner note. What should you then give back and you cannot do mathematics then you do not know anything. So therefore you should not just plus all of it. So I know. It is ninety nine kroner you see. So I shall give you change

	492
	Isabella
Tror du, et ur koster ikke en krone
	Do you think, a watch is not one krone

	493
	Prisen på et ur diskuteres i baggrunden mens Kalila taler:
	The price of a watch is discussed in the background while Kalila is talking:

	494
	Kalila
Og det er ligesom i benzin_ Jeg ved ikke _ . Det har jeg bare hørt at der er nogen som kom til at sætte benzin ned til to og et eller andet halløjsa _ . Og så har de mistet, så har de mistet et eller andet med femten hundrede
	In is like in petrol_. I don’t know _. I have just heard that there is someone who happened to put petrol down to two and something _. And then they have lost, then they have lost something like fifteen hundred

	495
	Troels
ok. Så det var fordi de ikke kunne regne de kom til at?
	Ok. So it was because they could not calculate that they happened to?

	496
	Kalila
Naj det er ikke derfor. De kunne jo godt regne. De kom til det
	No that is not why. They could calculate. They happened to do it

	497
	Troels
De kom til at sætte prisen for langt ned?
	They put the price too far down?

	498
	Kalila
Ja
	Yes

	…
	
	

	503
	Troels
Hvorfor tror du at børn skal lære matematik i skolen Simon?
	Why do you think that children should learn mathematics in school Simon?

	504
	Simon
For så ved man hvor meget benzin man skal hælde på en crosser
	‘Cos then you know how much petrol to put on a crosser [motocross bike]

	…
	
	

	520
	Ishak
Hvis man nu arbejder i en butik og der er en der køber mange ting og det koster hundrede kroner og så en han snyder ham med halvtreds så ved han ved han det _
	If you work in a shop and someone buys many things and it costs hundred kroner and then one he cheats him with a fifty then he knows it _

	…
	
	

	527
	Troels
Hvorfor tror du [Isabella] at børn skal lære matematik i skolen?
	Why do you [Isabella] think that children should learn mathematics in school?

	...
	
	

	529
	Isabella
Ellers kan de jo ikke regne og så kan de ikke få en uddannelse
	Otherwise they cannot calculate and then they cannot get an education

	530
	Troels
Ellers kan de ikke regne og så kan de ikke få en uddannelse?
	Otherwise they cannot calculate and then they cannot get an education?

	531
	Isabella
Ja man skal jo kunne få en uddannelse før man kan det
	Yes you should be able to get an education before you know it


Summary of the students’ understanding (3)
You must learn mathematics in order to get an education and a job. In order to work in a shop you must be able to calculate so that you can give the correct change, and you must know the notes to avoid being cheated.
Common-sense interpretation (3)

The students give three types of reasons for why they must learn mathematics at school that relate to either education, job or leisure time activities. Some of their reasons are explicitly or implicitly justified or contextualised by a mathematical topic, either money or measurements. The reasons and the mathematical topics are summarised and organised in table 1.
Table 1. Reasons given for school mathematics and topics used for exemplifying

	Reason

Math topic
	Education
	Job
	Leisure

	Money
	
	Kalila: shop assistant in sweet shop, petrol station (478, 494-8)

Bahia: shop assistant, give change (491)
Ishak: shop assistant, not cheated with money (520)

Isabella: price of watch (492)
	

	Measurement (length, volume)
	
	Hussein: wood industry (484)
	Simon: petrol on motocross bike (504)

	Unspecified
	Hussein (484) and
Isabella (529): no education without being able to calculate
	Isabella: education necessary to get a job? (531)
Kalila: in order to become a designer (397‑401 in transcript 1)
	


The main reasons were having a job and getting an education. Working in a shop and having to deal with money transactions was the dominant job example. No mention was made of education preceding becoming a job assistant or being a shop owner. Money was the most often mentioned mathematical topic, measurements being the other. However, the examples seem to have more to do with recognising that numbers are related to certain phenomena than actually involving mathematical operations. Hussein knew that numbers gave the lengths of the sides of tables. Simon knew the same went for volume of petrol. Isabella knew what number of kroner could be a reasonable price for a watch. Ishak knew the difference between a fifty kroner note and a hundred kroner note. Kalila knew that two kroner per litre was a low price for petrol, she thought that fifteen hundred kroner was a big loss, and she knew that the small litre price was connected to the total loss. Only Bahia’s example about giving the right amount of change involved a mathematical operation.

Hussein, Isabella, and Kalila saw mathematics as necessary for getting an education. Kalila and Isabella (perhaps) saw education as necessary for getting a job either as such (Isabella) or a specific job (Kalila). None of them expressed ideas about why or how mathematics was necessary.

Kalila’s perspective (3)

The students largely gave reasons for learning mathematics at school related to their future, that is to their foregrounds. They thought that mathematics, in line with reading and writing, was necessary to get an education and a job. Apart from this gate keeping function, the role of mathematics in relation to education and jobs following education was unspecified. They saw clear connections between numbers, basic mathematical operations, and money-handling jobs. Possibly, the children’s backgrounds also are at play. The students, who gave money examples, Kalila, Bahia, and Ishak, are all descendents of emigrants from the Middle East. These immigrants often run shops, so these children have shop keeping as part of their environmental reference. Kalila’s father was a shopkeeper.
In the analysis of the former transcript a negative cluster was found consisting of cannot, being bored, dislike, and bodily unrest. The hypothesised extension of this cluster into a chain with not learn, no education, no job is clearly stated in this transcript when the ability to calculate and use numbers in everyday and workplace situations – on par with reading and writing – are seen as prerequisites for getting an education and/or a job.
What is the most important thing you have learned in mathematics?

This question was the last in the interview. The students were getting tired and their concentration was waning. The two sets of statements prompted by the question are given in the transcript.
Transcript 4. Extract from 24:41-28:34 mm:ss of group interview 1
	596
	Troels
Hvad I synes har været mest interessant eller mest spændende eller mest vigtigt [af alt det I har lært i matematik mens I har gået i skole]
	What do you think has been the most interesting or the most exciting or the most important [of all that you have learned in mathematics while you have gone to school]

	…
	
	

	600
	Hussein
Det mest spændende det var dengang vi lærte om gange og minus og plus og dividere.
	The most exciting was when we learned about times and minus and plus and divide

	602
	Kalila
Når man kan så er det jo rigtig rigtig sjovt i matematik ik’å’. Hvis man kan alt, gange fem hundrede og fem så er man jo hurtig ik’. Så er det jo sjovt hvis man kan, hvis man nu får et kopiark
	When you know then it is really really fun in mathematics isn’t it? If you know everything, times five hundred and five then you are quick aren’t you? Then it is fun you see if you can, if you get a copy [work] sheet

	603
	Troels
Så det er sjovt at være god til det
	So it is fun to be good at it

	604
	Isabella
Ja
	Yes

	605
	Kalila
Ja når man er god så er det også sjovt at lave det. Men når man ikke kan så er det kedeligt når man ikke laver det
	Yes when you are good then it is also fun to do it. But when you cannot then it is boring when you don’t do it

	606
	Isabella
Hvis man er dårlig til det så er det kedeligt
	If you are bad at it then it is boring

	607
	Kalila
_ når man ikke ved det
	_ when you do not know

	…
	
	

	628
	Bahia
… jeg vil lige sige noget. Det der er godt ved matematik det er når man kan det
	… I want to say something. What is good about mathematics it is when you know it

	629
	Troels
… Hvordan kommer man til at kunne det?
	… How do you get to know it?

	630
	Kalila
Det er når man hører efter i timerne
	It is when you listen in the lessons

	631
	Simon
Og øver sig
	And practice

	632
	Bahia
Hvis man kan tabellerne så kan man alt i matematik faktisk.
	If you know the tables then you know how to do everything in mathematics actually


Summary of the students’ understanding (4)
To learn how to calculate with times, minus, plus and divide has been the most exciting to Hussein. Kalila, Isabella and Bahia think mathematics is fun when you are good at it and know how to do it. If you are bad at maths and do not know how to do it, then it is boring. You learn mathematics by listening in the lessons and practice, especially the times tables.
Common-sense interpretation (4)
Hussein said that the most exciting was to learn the four basic rules (601). Kalila, supported by Isabella, said that mathematics was fun when you know and are quick and good at it (602-5). When you cannot, you are bad at it, and it is boring and (605-7). So while Hussein reacted to my what question by talking about mathematical topics and the accompanying emotion, Kalila (and Isabella) only talked about how, i.e. their experiences with learning mathematics. They phrased them in terms of competence/ability (can/cannot or know/not know), emotion (fun/boring) and identity (good/bad at maths). Bahia’s succinct statement “What is good about mathematics it is when you know it” (628) is similar to Kalila’s and Isabella’s in the absence of mathematical content as reasons to their perception of mathematics.
Kalila’s perspective (4)

The dialogue repeated and extended the chains discussed in the previous sections. To the chain fun – like – learn – education – job is added excited, know, quick and good at maths. Its negative counterpart cannot – bored – dislike – unrest – not learn – no education – no job is supplemented with boring and bad at maths. With her statement “What is good about mathematics it is when you know it”, Bahia seemed to say that school mathematics is about competence as such and not about competence in something, mathematical topics for instance, and possible benefits from such competence. Contrary to her, Hussein gave mathematical subject matter, the basic rules, as sources of his excitement. He indicated no clues to why he found them exciting, and the order in which he listed them was different from the ones that would reflect their mathematical connections (plus - minus, times - divide or plus – times, minus – divide). So, maybe Hussein ascribed the same meaning to school mathematics as Bahia, namely that school mathematics is about competence or mastery of what is considered to be school mathematics. The circularity of this perception begs the question why school mathematics is worthwhile. An answer may be found in Kalila’s (and Isabella’s) statement. She went a step further than Bahia in pointing to a double meaning of good. Kalila seemed to say, “What is good about mathematics is when you know it because then you are good at mathematics”, or even more condensed “What is good about mathematics is when you are good at mathematics”. As seen in the analysis above, Kalila and the other students were well aware of the function of school mathematics as gatekeeper to her foreground of education and job. Being good at school mathematics promised passing through the gate.
The importance ascribed to the teacher’s ticks as a guarantee of Kalila’s learning was highlighted in the analysis of transcript 1. This “learning theory” is elaborated in the present transcript when she explained that she would get to know mathematics if she listened in the lessons. In saying so, she paraphrased what the teacher often said. The implication of listening was remembering and following the instructions given, like practicing the multiplication tables. Her understanding, the sense she made, seemed to be that the teacher – on behalf of mathematics – has the authority to judge what is right or wrong. You become good at mathematics by getting it right. You get it right by listening to the teacher and doing what you are told. In this coherent understanding of mathematics learning students are ascribed a rather passive role and little space is left for them as active participants.
Relating Kalila’s perspective on being in difficulties with mathematics
In this section, I will reflect upon the methodological ideas in this paper, that is interviewing a group of ten to eleven year old students, analysing the interview using the three level interpretation process, and constructing a child’s perspective. Finally, I discuss what may be learnt from children in difficulties with learning school mathematics.
The interview with the students was a semi-structured life world interview (Kvale, 1996) with the purpose of obtaining descriptions of the children’s experiences with school mathematics learning that would allow interpretations of the meaning that the children ascribed this part of their life. At an interview “technical” level this meant that each main question was followed up by questions or reactions aimed at inviting and supporting the children to tell more, explore the issue further, or test my understanding of what they had said. The transcripts and the analysis show that it was possible to conduct this form of interview with ten-eleven year old students. The dialog let them form and express their point of view about their experiences with learning school mathematics.
The interview was analysed using a rather strict, almost pedantic, interpretation procedure in three levels. This was meant to discipline the interpretation process and make it transparent. The discipline was needed in order to avoid an unknowing conflation of my adult, mathematics teacher, researcher perspective, that is my meaning ascriptions and sense-making with those of the children. In the phrasing of the ethnographic research tradition it was an attempt to objectify myself as researcher (see for instance  Eisenhart, 1988; Reed-Danahay, 2005; Prieur, 2002).
At the first level of interpretation, the interview showed that the students made sense of their school mathematics in a way that connected multiple dimensions. Summarising their understanding, the students had learned about plus, minus, times, divide and the times tables in mathematics. They felt they learned well when they had times tables of their own choice set for homework, and then had the teacher ask questions from the tables. It was important that the teacher made careful notes of their table knowledge because that testified to them that they had learned mathematics. The way they learned mathematics was by listening in the lessons and through practice. They found mathematics easy when work sheets could be done in a few minutes and difficult if they had to think. When they knew how to do it, they felt good at mathematics and that it was fun. If they could not, they felt it was boring and did not like doing mathematics. They thought that they must learn mathematics in order to get an education and a job.
As seen from the summary, the students’ sense making addressed a comprehensive range of questions on what school mathematics is about, what productive ways of teaching are, how they learn, what signs tell them that they are learning, what it is like to learn mathematics, and why they should learn mathematics. Their sense making apparently seamlessly connected their immediate experiences in the classroom with the prospect of their future life into a coherent whole.

The second level of interpretation, added to the children's understanding by pointing to that especially Kalila, sometimes supported by Isabella, addressed the emotional experience of learning mathematics. Also, these two students were particularly observant of the teacher’s note practices.
At the third and theoretical level of interpretation Kalila’s perspective on school mathematics was constructed. This interpretation presumed that the notion of a child’s perspective is an analytical construct. It is not a given, not even in an archaeological sense of dug out bits and pieces from pottery or a dinosaur skeleton that I have put together in an as-sensible-as-possible way because that would assume that an original whole once existed and thus also a right way to put the pieces together. It is my making sense of the interview from the assumption that sense and meaning of school mathematics are not imprinted on a passive child, but the child's active attempt to come to terms with her experiences with school mathematics and integrate them into a coherent identity and meaningful life world.
What about difficulties – a perspective from a child at the edge
I envisaged that children, who performed poorly in mathematics, could be quite reflective about the norms and expectations at play in school mathematics (Lange, 2007). Because of the high social valorisation of mathematics, school mathematics constitutes an important social norm to students. Children who do not meet the expectations put to them by school mathematics could be expected to become acutely aware of the existence and nature of the norm in a way that children who fulfil the expectations do not. Having their belonging to a highly charged normality like school mathematics questioned would spur their reflective activity concerning their identity and sense making of school mathematics.
Judged from my observations and talks with her in the classes, Kalila struggled with learning mathematics. She did not find it easy and was happy when she succeeded, as was the case with the multiplication tables. Being able to learn mathematics as it was presented to her, was not a given. She could not rest confidently in a feeling of been a sufficiently good mathematics learner.
Kalila was not positioned as disadvantaged in the classroom (Valero, 2007). The school did not categorise her as having special educational needs in mathematics; in fact, the school rarely provided special needs teaching or assistance in mathematics as it did in reading. The new mathematics teacher only later in the school year recognised Kalila as low performing, and – to my eyes – she conducted her teaching without any public ranking of the children according to her perception of their mathematical performances. Still, Kalila was sensitively aware of the consequences of not succeeding with mathematics. In the interview, she was the first to draw attention to the link between learning mathematics and her dreams for her future. A number of times, she was the one who talked about how learning mathematics was experienced. So even without specific public labelling, Kalila could be seen to consider herself as being “at the edge”. Possibly this precarious position contributed to her being especially reflective and articulate.
Referring to Mellin-Olsen’s distinction between instrumental and social rationales for learning mathematics (Mellin-Olsen, 1987), Kalila’s perspective seemed to include only instrumental rationales and be disconnected from topic related reasons or social rationales for her learning of school mathematics – with money as a possible exception. Kalila and the other student displayed instrumental rationales for learning when they saw school mathematics learning as prerequisite for education and job later in life. The immediate experience of succeeding with the expectations presented by school mathematics, whether times tables to master or work sheets to complete quickly, seemed only to be related to the future, the “vertical” time perspective. To succeed was an experience of being good at mathematics and was felt to be fun; not succeeding was being bad at mathematics and felt to be boring. No other meaning seemed to be ascribed here-and-now, in the “horizontal” time perspective. School mathematics apparently was about being good at school mathematics. This perspective was coherent with Kalila’s “learning theory” – with no inherent meaning ascribed, how could she conceive of learning mathematics in any other way than listening and doing what she was told.

Her perspective “from the edge” highlights that much more than cognitive issues may be at play for children who struggle with learning mathematics. For Kalila a future of her choice was at stake.
Her instrumental rationales for learning school mathematics realistically reflect the socio-political context of schooling and valorisation of mathematics. However, the absence of social rationales is probably not conducive to her learning because it leaves her with no here-and-now meaning and no way of conceiving how her life world, her active imagination and thinking could contribute to her learning of school mathematics, and the other way round. One might speculate if children “at the edge” are especially prone to develop only instrumental rationales and hence that emphasising the importance of mathematics is not helpful to such students. If this is the case, then it is even more important for students “at the edge” that mathematics education counterbalance the strong socio-political incentives to instrumental rationales by encouraging and facilitating the formation of social rationales for learning school mathematics.
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