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The TIMSS study found significant gender differences in achievement only in a few of the participating countries (grades 7 and 8). In general attitudes towards mathematics were positive for most countries, however gender differences in favour of boys were found in 31 out of the 40 participating countries (Beaton et al 1996). Norway was one of countries with the largest gender difference (Lie et al 1997). The largest gender difference in achievement in the mathematics test in TIMSS’ population 3 (grade 13) was found in the Norwegian population. 

Leder and Forgasz (2000) have presented a rational and methods, which they used to develop a scale for investigating to what extent mathematics continues to be considered as a gender domain. The study presented here concerns issues from a large-scale project could offer another input to this discussion. 

Since 1995 the project KIM has collected national data on students’ understanding of key concepts in the national mathematics curriculum. A questionnaire that contained a wide range of issues related to the teaching and learning of mathematics (125 items) was administered to 1482 students in grad 6 (11.5 y) and 1183 students in grade 9 (14.5 y). Forty-two of the items were related to students’ beliefs about mathematics, mathematics teaching and self, as well as attitudes towards the subject. 

We decided to name the six items in table 1 Interest, based both on our judgement and on previous research. A factor analysis of the 42 items formed five groups.  Interest was one of the groups in the factor analysis. 

	Interest 

	T.a.
	P.a.
	U.
	P.d.
	T.d.

	1b Mathematics is exciting and interesting G. 6
	15
	42
	17
	16
	10

	1b Mathematics is exciting and interesting G. 9
	  8
	36
	18
	22
	15

	1c Mathematics is one of the subjects I like least G. 6
	21
	20
	18
	23
	18

	1c Mathematics is one of the subjects I like least G. 9
	25
	21
	16
	24
	14

	1h Mathematics is one of the subjects I like best G. 6
	14
	20
	17
	22
	25

	1h Mathematics is one of the subjects I like least G. 9
	  8
	19
	15
	24
	33

	1j  I like to do and think about mathematics also out of school G. 6
	  5
	17
	18
	29
	31

	1j  I like to do and think about mathematics also out of school G. 9
	  3
	 9
	13
	31
	44

	1i  I never get tired of doing mathematics G. 6
	  7
	17
	19
	34
	23

	1i  I never get tired of doing mathematics G. 9
	  3
	11
	12
	36
	38

	1m Mathematics is boring  G. 6
	21
	26
	17
	19
	17

	1m Mathematics is boring  G. 9.
	25
	29
	13
	22
	10


Table 1. Interet. Frequencies in percentages
An aggregate value was formed for this group of items. The items were coded so that positive interest always gave high values, for example: Mathematics is exciting and interesting  (from 1 = ” totally disagree” to 5 = ” totally agree ”) and Mathematics is boring (from 1 = ” totally agree ” to 5 = ” totally disagree”)

A scale was made from the six items. This new variable is a measure of general positive interest towards mathematics, with 3 as neutral. Table 2 shows the average of the responses to the six items distributed on grade and sex. 

	Interest of mathematics
	G. 6
	G. 9

	Girls
	2.82
	2.28

	Boys
	2.78
	2.68


Table 2. Interest of mathematics. Average of the items in table 2. Neutral value 3.

I would like to draw the attention to two issues in table 2. Firstly, that every value is less than 3; a negative (average) interest of the subject. This negative interest is reinforced from grade 6 to 9. Secondly there is a pronounced difference in development between boys and girls from grade 6 to 9. There is a considerable decrease in interest amongst girls in grade 9 compared to girls in grade 6. There were no significant differences between the sexes in grade 6, but there is a significant difference on the 0.01-level in grade 9. The difference of 0.4 between girls and boys in grade 9 is so large that it will be visible in most classrooms and is therefore of general educational importance.

The other four groups formed by the factor analysis were named Usefulness, Self-confidence, Diligence and Security.
	Usefulness


	T.a.
	P.a.
	U.
	P.d.
	T.d.

	1a Mathematics is important G. 6
	73
	21
	  4
	  1
	  1

	1a Mathematics is important G. 9
	60
	34
	  3
	  2
	  1

	1e Mathematics is useful for me in my life G. 6
	69
	18
	  9
	  2
	  2

	1e Mathematics is useful for me in my life G. 9
	49
	32
	14
	  4
	  2

	1f It is important to be good at mathematics in school G. 6
	47
	30
	15
	  6
	  3

	1f It is important to be good at mathematics in school G. 9
	36
	41
	16
	  5
	  2

	1g I need mathematics in order to study what I would like after I finish school. 6
	62
	17
	17
	  3
	  1

	1g I need mathematics in order to study what I would like after I finish school. 9
	40
	26
	26
	  6
	  3

	1k Mathematics helps me to understand life in general. G. 6
	20
	28
	31
	13
	  7

	1k Mathematics helps me to understand life in general. G. 9
	  6
	20
	31
	23
	19

	1l Mathematics helps those who make important decisions. G. 6
	32
	29
	28
	  6
	  3

	1l Mathematics helps those who make important decisions. G. 9
	13
	28
	38
	12
	  8

	1o I do not need to know mathematics. G 6
	  5
	  3
	  8
	17
	66

	1o I do not need to know mathematics. G 9
	  2
	  5
	14
	28
	50

	1p Good mathematical knowledge makes it easier to learn other subjects. G. 6
	30
	30
	30
	  6
	  3

	1p Good mathematical knowledge makes it easier to learn other subjects. G. 9
	14
	29
	36
	14
	  7


Table 3:  Mathematics is useful. Frequencies in percentages 
Children are often told that mathematical knowledge is useful, and sometime necessary, especially when it comes to a future choice of profession. So it is not surprising that the students express a positive statement regarding the usefulness of mathematics, in total 94 percent of the students either ticked for totally agree or partially agree for both grades. 

The items in table 3 formed group Usefulness by the factor analysis. An aggregate value was formed for this group of items in the same way as described above, a high value representing a positive statement about the usefulness of mathematics. This new variable is a measure of general positive opinion that mathematics is useful, with 3 as neutral value. Table 4 shows the average of the responses to the eight items distributed on grade and sex. 

	Mathematics is useful
	G. 6
	G. 9

	Girls
	4.09
	3.69

	Boys
	4.16
	3.85


4Table :  Mathematics is useful. Average of items 1a, 1e, 1f, 1g, 1k, 1l, 1o and 1p. 3 is neutral

Students at both levels consider mathematics to be useful, but we notice that it is considered to be less useful as they grow older. There is a lower difference between the sexes than for the variable Interest, but still significant, 0.05 for grade 6 and 0.01 for grade 9. It is a high correlation between students responses to the two aggregated variables on both grade levels, respectively 0.39 and 0.49.  

One possible reason for the decline of a positive usefulness of school mathematics could be an effect of a decreasing general motivation for schooling. But it may also be related to the fact that the content of the mathematics curriculum becomes more difficult and abstract for many students in lower secondary school (grade 8 to 10). The mathematics in lower grads is more suitable for a more comprehensive employment of situations and mathematical relations in everyday life than major parts of the “new” mathematics that is introduced in upper secondary school. Parts of this “new” mathematics include generalisations of topics that have been introduced in the lower grades. Knowledge of this kind will necessarily be more abstract than the knowledge that is more directly related to the students’ everyday experience. Algebra is a typical example on this. In the beginning algebra is generalised arithmetic. If most of this teaching is restricted to rules for transforming expressions, it is not surprising that the students’ does not catch the usefulness of this kind of mathematics.  

If one strongly dislikes mathematics is it difficult to experience mathematics as useful. It looks like a relatively large part of the girls in grade 9 has defined this subject to be ”out”. They find it neither interesting nor useful.

The third group formed by the factor analysis contains items from three groups. We decided to name this Self-Confidence, or alternatively Attribution. We use term attribution for example for answers that are used as explanations or some kind of excuse for performing badly in mathematics.

Notice the difference between the two grades on items 1d and 1n. As mentioned above something happens to students’ attitude towards mathematics as well as their performance in mathematics around the transition from primary school to lower secondary school.  

	Self-confidence (Attribution)
	T.a.
	P.a.
	U.
	P.d.
	T.d.

	1d Mathematics is difficult. G. 6
	  8
	33
	19
	23
	17

	1d Mathematics is difficult. G. 9
	23
	38
	13
	18
	  8

	1n Mathematics is easy. G. 6 
	16
	42
	21
	11
	  6

	1n Mathematics is easy. G. 9
	  8
	30
	17
	27
	16

	3a I am able in mathematics. G. 6
	16
	58
	–
	18
	  7

	3a I am able in mathematics. G. 9
	13
	40
	–
	25
	20

	3b I can solve most of the mathematics tasks if I concentrate.  G. 6
	60
	35
	–
	  4
	  1

	3b I can solve most of the mathematics tasks if I concentrate.  G. 9 
	31
	46
	–
	16
	  6

	3c Mathematics does not suit me. G. 6
	10
	19
	–
	34
	36

	3c Mathematics does not suit me. G. 9 
	17
	25
	–
	32
	25

	3e I am lucky if I do it well on a test in mathematics. G. 6
	16
	18
	–
	38
	31

	3e I am lucky if I do it well on a test in mathematics. G. 9
	15
	21
	–
	37
	27

	3h Mathematics is easy for me. G. 6
	17
	47
	–
	26
	  9

	3h Mathematics is easy for me. G. 9 
	10
	31
	–
	32
	25

	3j It is bad luck if I am not doing well on a mathematics test. G. 6
	20
	25
	–
	32
	22

	3j It is bad luck if I am not doing well on a mathematics test. G. 9
	12
	25
	–
	36
	26


Table 5. Attribution (to mathematics). Frequencies in percentages 
An aggregated variable is made, in the same way as for the previous groups, from the eight items in table 5. 

	Self confidence
	G. 6
	G. 9

	Girls
	3.41
	2.73

	Boys
	3.61
	3.29


Table 6. Self-confidence (to mathematics). Average of items: 1d, 1n, 3a, 3b, 3c, 3e, 3h and 3j. The value 3 is neutral.

As for Interest and Usefulness we find significant differences (on the 0.01 level) between boys and girls also for this variable, and that this difference is increasing much from grade 6 to 9. Notice that the large decline in self-confidence between the two grades, in particular for the girls.

To react to these items students have to assess their own competence in relation to requirement in the mathematics curriculum as well as to their own expectations. In Norway students get formal grads from year 8. A possible explanation to this general decline could be that they in grade 9 have got important feedback about their mathematical proficiency, and therefore relate their proficiency to the grads given by the teacher. In addition it is well known that boys in general over-estimate and girls under-estimate their proficiency. The Norwegian TIMSS-results, however, comments that this difference in self-confidence is much larger than the small difference in performance in mathematics between boys and girls (Lie, Kjærnsli & Brekke 1997).

It is interesting to notice the development that takes place from grade 6 to 9, see table 5 and 6. Students in grade 6 appear to be more optimistic regarding their own skills and knowledge than in grade 9. There are for example less 6th graders compared to 9th graders who find that mathematics difficult. On the other hand we do not know which findings we would have got on similar investigations in other subjects.  Do students in lower secondary in general find most subjects more difficult compared to primary school, and how does this effect their self-confidence related to the different subjects? Mathematics becomes serious when your work is graded. 

A group of items was designed to investigate students’ conceptions of what it means to learn mathematics? Is it to practice a lot and work hard? Is hard work enough? The factor analysis of the 42 items assigned the following 9 items to a group named Diligence. 

	Diligence
	T.a.
	P.a.
	P.d.
	T.d.

	2e I will have to solve many tasks to become good at mathematics. G. 6 
	41
	36
	18
	  6

	2e I will have to solve many tasks to become good at mathematics. G. 9 
	35
	40
	17
	  7

	2g I will have to work hard in mathematics even if I do not enjoy it. G. 6
	59
	27
	  9  
	  5  

	2g I will have to work hard in mathematics even if I do not enjoy it. G. 9.
	50
	38
	  9
	  3

	2h To become good at mathematics is dependent on hard work. G. 6
	49
	37
	11
	  3

	2h To become good at mathematics is dependent on hard work. G. 9
	49
	37
	12
	  2

	2i I will have to solve many tasks to remember the method. G. 6 
	40
	41
	15
	  3

	2i I will have to solve many tasks to remember the method. G. 9   
	41
	42
	14
	  3

	2k It is my responsibility to learn mathematics. G. 6
	54
	33
	10
	  3

	2k It is my responsibility to learn mathematics. G. 9
	49
	39
	  9
	  3

	2l Mathematics becomes more difficult as moves up through the grades. G. 6   
	66
	25
	  6
	  2

	2l Mathematics becomes more difficult as moves up through the grades. G. 9
	67
	25
	  6
	  2

	2m In mathematics I have to ponder a lot. G. 6
	26
	40
	25
	  8

	2m In mathematics I have to ponder a lot. G. 6
	41
	44
	13
	  2

	3d If I am going to be able in M, I have to spend plenty of time solving tasks. G. 6
	38
	40
	17
	  5

	3d If I am going to be able in M, I have to spend plenty of time solving tasks. G. 9
	38
	45
	14
	  3

	3f I can become clever in mathematics if I learn all the rules. G. 6
	47
	37
	12
	  3

	3f I can become clever in mathematics if I learn all the rules. G. 9 
	40
	45
	12
	  2


Table 7. Diligence. Frequencies in percentages
It is a high degree of agreement among the students that hard work is needed to become good at mathematics and that it is important to solve many tasks to remember the “procedures”.  

Notice that the level of ”pondering” is increasing from grade 6 to 9. This confirms the students’ impression that the level of difficulty increases when proceeding through comprehensive school.  The mathematics in lower secondary school is characterized by more compound approaches in mathematics than in primary school and will therefore need more pondering. 
The average values of the aggregate variable Diligence, based on the items in table 7, is presented in table 8 distributed by sex and grade.

	Dilligence
	G. 6
	G. 9

	Girls
	4.06
	4.17

	Gutter
	4.07
	4.09


Table 8. Dilligence. Average of the items: 2e, 2g, 2h, 2i, 2k, 2l, 2m, 3d and 3f. Neutral value is 3.

The figures in table 8 shows that it is a widespread conception among the students; in both grades, that Diligence (as measured in this study) is crucial for learning mathematics. Contrary to the three previous aggregated variables the value of Diligence is increasing. We also found a significant difference between the sexes for previous variables and that this difference increased from grade 6 to 9. We considered this to be a negative trend for the girls. This is not the case for this variable; there are no significant difference in grade 6 and a significant difference in favour of girls in grade 9 on the 0.05 level. The following items formed the variable Security:

	Security

	T.a.
	P.a.
	P.d.
	T.d.

	4a I am afraid of making mistakes when I am doing mathematics. G. 6
	27
	54
	12
	  6

	4a I am afraid of making mistakes when I am doing mathematics. G. 9
	22
	50
	20
	  8

	4b I become nervous when we have tests in mathematics. G. 6
	28
	44
	17
	10

	4b I become nervous when we have tests in mathematics. G. 9
	19
	39
	24
	17

	4c I am afraid to show my teacher that I do not understand the math problems. G. 6
	61
	29
	  5
	  4

	4c I am afraid to show my teacher that I do not understand the math problems. G. 9
	48
	37
	  9
	  6


Table 9. Security. Frequencies in percentages

Table 10 show the values for the variable Security distributed by sex and grade. There are significant differences in favour of boys for both grades (0,01 level). The difference is growing from grade 6 to 9. 

	Security
	G. 6
	G. 9

	Girls
	3.78
	3.40

	Boys
	4.13
	3.87


Table 10. Security in mathematics. Average of items 4a, 4b og 4c. The value 3 is neutral.

About boys and girls

We asked the students about their opinion on what was most typical for boys and girls in relation to mathematics.

	What are your opinions on these statements?
	Boys
	Same
	Girls

	9a To be good at mathematics is most typical for ...  G. 6
	12
	65
	21

	9a To be good at mathematics is most typical for ...  G. 9
	21
	61
	18

	9b To be a good problem solver in mathematics is most typical for ... G. 6
	21
	56
	22

	9b To be a good problem solver in mathematics is most typical for ... G. 9
	31
	52
	16

	9c To have natural ability for mathematics is most typical for ... G. 6
	19
	59
	18

	9c To have natural ability for mathematics is most typical for ... G. 9
	25
	57
	17

	9d To enjoy asking questions in the mathematics lessons is most typical for ... G. 6
	24
	42
	32

	9d To enjoy asking questions in the mathematics lessons is most typical for ... G. 9
	28
	41
	31

	9e To be encouraged by the teacher is most typical for ... G. 6
	15
	51
	32

	9e To be encouraged by the teacher is most typical for ... G. 9
	10
	53
	35

	9f To mean that mathematics is great is most typical for ... G. 6
	17
	46
	34

	9f To mean that mathematics is great is most typical for ... G. 9.
	25
	49
	24

	9g To worry about how well the perform in mathematics is most typical for ... G. 6
	15
	44
	38

	9g To worry about how well the perform in mathematics is most typical for ... G. 9
	10
	41
	47

	9h To worry about tests in mathematics is most typical for ... G. 6
	15
	56
	27

	9h  To worry about tests in mathematics is most typical for ... G. 9
	  9
	53
	38


Table 11. Elevoppfatninger av typiske forskjeller mellom kjønnene når det gjelder skolematematikk. Svarfordeling i prosent 
Around half of the students think that there is no typical difference between boys and girls for each of the items in table 10. On the other hand we find some typical differences between the sexes among those who think that such differences exists, for example that it is more typical for girls to be encouraged by the teacher. The largest differences are found for the two items related to emotions (9g and 9h). We notice also that these differences are increasing from grade 6 to 9.

We can see a picture of girls who worry, who like to ask questions and who are encouraged by their math teacher. The boys like the subject, have a natural ability and do not worry – compared to girls. We should take into consideration that students in grade 9 put pattern of sex roles to the test and exaggerate differences.  

Table 12 shows female and male responses for those students who think tat there are differences between the sexes. We also focus on typical differences between the two grades.
	What are your opinions on these statements?
	
	Grade 6
	Grade 9

	
	
	Boys
	Girls
	Boys
	Girls

	9a To be good at mathematics is most typical for ...   
	Female responses
	11
	20
	25
	14

	     
	Male responses
	13
	21
	18
	21

	9b To be a good problem solver in mathematics 
	Female responses
	18
	23
	30
	15

	     is most typical for ...
	Male responses
	24
	21
	33
	17

	9c To have natural ability for mathematics is most typical for ...  
	Female responses
	17
	15
	28
	14

	     
	Male responses
	21
	21
	23
	21

	9d To enjoy asking questions in the mathematics lessons 
	Female responses
	24
	30
	27
	28

	     is most typical for ... 
	Male responses
	24
	35
	28
	33

	9e To be encouraged by the teacher is most typical for ... 
	Female responses
	17
	23
	13
	28

	     
	Male responses
	12
	40
	8
	43

	9f  To mean that mathematics is great is most typical for ... 
	Female responses
	21
	27
	33
	15

	     
	Male responses
	14
	41
	17
	33

	9g To worry about how well the perform in mathematics 
	Female responses
	16
	40
	8
	50

	     is most typical for ...  
	Male responses
	15
	36
	12
	44

	9h To worry about tests in mathematics is most typical for ...  
	Female responses
	14
	26
	4
	43

	     
	Male responses
	16
	28
	13
	32


Table 12. Girls and boys answers to typical differences between sexes related to school mathematics. In percentages.  

Notice that most figures are higher for girls compared to boys in grade 6. For example, both boys and girls think that it is more typical for girls to be good at mathematics. We find only two exceptions to this in grad 6. The first is that boys think that it is more typical for boys to be good solving mathematical problems (9b). The other is that the girls think that is more typical for boys to be predisposed for mathematics (9c). 

Some of these differences in grade 6 are quite large, for example in items e and f. In item e it is 17 % of the girls who think that it is more typical for the teacher to encourage the, while 23% think that it is most typical to encourage girls. Corresponding figures from the boys are 12% and 40%. It is a considerable difference between the sexes related to this item. 
We notice that both boys and girls, in general, are in agreement that it is more typical for girls to worry about how good they are in mathematics. We relate this a stereotypical gender issue. It is not good for tough boys to show that they worry about their performance in this subject. Girls, in general, are not so afraid of expressing uncertainty and their worries. Table 12 shows this clearly.

We find interesting, and relatively large, differences both between the two grades and also how boys and girls reply to the questions. For example, in items 9a and b, both girls and boys replied that it is more typical for girls than for boys to be good at mathematics. However, in grade 9 it is 25 % of the girls who think that this is more typical for boys, and only 14% of them who think that it is more typical for girls. This is a “swing” of 20 percent points from grade 6 to 9. in the favour of boys. We found a similar pattern in item b. The ”swings” are 20 and 13 points in the favour of the boys split by the girls and boys replies. We find it reasonable to interpret this as a result of a descending self-confidence or self-image. Is it reasonable to interpret the girls replies to item c, where 28 % of them in grade 9 think that it is more typical for boys to be predisposed for mathematics, and 14 % that this is more typical for girls, as one reason for girls self confidence.  Notice that we do not find such development amongst the boys. 

This is expressed even more explicit in grade 9 than in grade 6 by both genders, that is more typical for the teacher to encourage girls more than boy. Boys in particular in grade 9 are convinced about this. 
In the analysis of the variables (Diligence, Interest, Usefulness, Self confidence and Security) above we found that in most cases that boys to a larger extent than girls appreciate these variables. To compare the size of such differences between the genders we have computed what we name the effect size of each of the variables in table 13 below. The effect size is a measure the size of how large the difference between the sexes are, measured by the standard deviation for all students as a measure. An effect size of 1 means that the difference between the genders is of the same size as a standard deviation of 1. This allows us to compare different variables even though they could be very different. Positive values are in favour of boys, and negative in favour of girls.

	Effect size in favour of boys
	Grade 6. 
	Grade 9. 

	Diligence
	 0.01
	 –0.15

	Interest
	–0.03
	  0.39

	Usefulness
	 0.10
	  0.26

	Self confidence
	 0.27
	  0.57

	Security
	 0.40
	  0.46


Table 13. Effect size (in favour of boys) 
Notice that the differences for all variables increases between the sexes from grade 6 to 9In n increases for all variables.  In comparison to the girls, the boys see themselves as more positive in relation to the interest of mathematics, they consider mathematics as more useful, express a greater self confidence and are more secure in 9th grade than in 6th grade. The girls express themselves more positive to variable Diligence in 6th grade than in 9th grade. We notice also that the largest change in opinion between the sexes from grades 6 to 9 is linked to the interest of mathematics. It is also a large change of students’ self- confidence. Is it possible that boys overrate, and girls underrate their self-confidence when it comes to mathematics? We wonder to what extent this marked development of an increased difference between the genders could be related to changes in the social pattern between these age groups. 
A ”natural” action based on this effect study could be to ask what one could do in school mathematics, and in the teaching in particular, to prevent tendencies of such types. 
Attitudes and performances 

Students’ performances related to one particular area of mathematics, named Measurements and units, were linked to their attitudes. 105 grade six classes (2106 students) and 90 grade nine classes (2150 students took part. Amongst those students approximately 900 was selected according to their birthdays. The study is based on data from 891 grade 6 students and 893 students in grade 9 

The same schools were asked to participate in the attitude study later in that school year, which made it possible to compare the mathematics test to the questions about their thoughts of mathematics and the teaching and learning of mathematics. We received 273 and 234 from the two grades studied.  elever på de to klassetrinnene som deltok i begge undersøkelsene. 
Positive attitudes towards mathematics and the teaching of the subject lead in general to motivate to learn more, and reversal, high performance in mathematics, combined with the experience that one achieve well in the subject, leads to positive attitudes to mathematics. In this way it is difficult to decide which is the cause and what is the effect in this interplay between attitudes and performances. 

Table 14 demonstrates how strong such relations are, in the form of a measure by a correlation coefficient, between students’ performance in mathematics of Measure and units and the variables Interest, Usefulness, Self-confidence, Diligence and Security. Flid og Trygghet. The study also involves the correlation between performance and the sexes.
	
	Interest
	Usefulness
	Self-confidence
	Diligence
	Security
	Sex

	Grade 6 
	0.09
	–0.07
	0.37**
	–0.17**
	0.23**
	0.21**

	Grade 9
	0.21**
	0.12
	0.45**
	–0.14*
	0.09
	0.18**


Table14. Correlation coefficients between knowledge in Measurements and units in connection to students’ relation to the attitude variables and the sexes. 

** The correlation coefficients are significant at the 0.01-level. 

*   The correlation coefficients are significant at the 0.05-level.

Notice that there is a strong significant connection between students’ answers to the items of the variable Interest and their performances of the mathematics test in grade 9. This means that those who state a positive interest towards mathematics, on average, have performed better on the mathematics test than their fellow students. Similar there is strong significant connection between the performance of the test and the variable Self-confidence in both grade 6 and 9. 

It is not unexpected that the strongest co-variation between students’ performance and the aggregated variables are linked to their self-confidence. This is an indication that the teaching of mathematics has succeeded to strengthen students’ self-confidence. On the other hand it may mean those who succeeded in mathematics strengthen their self-confidence – or vice versa, that those who fail, weaken their self-confidence. 
Corresponding, we notice that there is a significant negative correlation between students’ achievement on the subject test and the variable Diligence. There is a clear coherence, (0.01-level), for grade 6. There is a weaker correlation for grade 9, but still significant. The fact that the correlation is negative indicates that there exists a reversed relation between positive replies to this variable and students’ performance of the mathematics test. There is also a tendency that those who give positive responses to the variable Diligence, do perform lower than those who give a negative response.  We would probably have thought that it would have been the other way round. This result does not mean that we can draw the conclusion that diligence has a negative effect on students’ performance. We notice that the items that constitute this aggregated variable include questions as: 

· I will have to solve many tasks to become good at mathematics. 

· To become good at mathematics is dependent on hard work. 

· I will have to solve many tasks to remember the method. 

· I will have to work hard in mathematics even if I do not enjoy it. 

· If I am going to be able in M, I have to spend plenty of time solving tasks. 

· I can become clever in mathematics if I learn all the rules. 

These items are about that diligence is an important condition for performance in mathematics, and not about how much effort they put into the subject. Is it possible that the students reason like this: ”I could have been more clever in mathematics if I had solved more items, had worked harder, had learned the rules etc” etc. Positive values for diligence may in this way be used as an excuse for not performing well enough. 

In another eight items the students were asked to consider assertions such as: “To enjoy asking questions in the mathematics lessons is most typical for: boys, girls, equal. The responses to these items gave important information on how such gender stereotypes develop in different age groups.

A subgroup of the students, respectively 273 and 243, responded to a test, which investigated students’ conceptions of measurements and units. This made it possible to study relationships between scales above and gender, and in addition to investigate relations between students’ performances to these scales. 
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