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Abstract

In this paper we report on the first part of a three year study 
conducted in eight Victorian, state co-educational secondary schools.  
Year 7 and 9 students were surveyed and interviewed, along with their 
parents, about their attitudes towards mathematics learning.  All 
mathematics classes were videotaped for a minimum of three sessions.  
These videos targeted children who had been identified by their 
teachers as being either successful or unsuccessful with their 
mathematics learning.

Our results reinforced earlier findings about gender in relation to 
anxiety, perception of mathematics as a male domain and attribution for 
success and failure.  We also explored different factors such as 
perceived rating at mathematics, the influence of peers, teacher, 
school type, parent aspirations and parent experience of mathematics. 
During interview, girls raised issues of apparently less concern to 
boys.

While most students believed that their parents would like them to be 
better at mathematics, parents appeared accepting of the level of 
achievement in mathematics reached by their children.  Some parents 
indicated that geographic convenience influenced the choice of school 
for their child, others looked more intently at the different programs 
offered.

Many students revealed their perceived achievement level at mathematics 
was different from what they perceived their peers, teacher and parents 
would state and gender emerged as a significant factor. Teacher 
assessment of their students' mathematics achievement, using class test 
results, revealed a further difference with the students' perceived 
rating of themselves. Differences in student attitudes towards 
mathematics were noted when questionnaire results were compared on the 
basis of students' perceived rating and their teacher rating of their 
mathematical ability.

1. Introduction

This study is generally concerned with understanding the reasons for 
 the underdevelopment of the mathematical potential of many young 
 Australians.  Its focus is on students who may be experiencing cultural 
 conflicts in terms of gender, ethnicity or class, and who may not be 



 able to achieve their full potential in mathematics.  The conceptual 
 context for the research is student attitudes and in this paper we 
 report on the first part of the study, which was carried out in 1994 
 with students in four predominantly Anglo-cultural background secondary 
 schools.  During 1995 four more schools have been involved with 
 predominantly non-Anglo cultural background students.

Explanations and interpretations of under achievement in mathematics 
 have tended in recent years to move away from the cognitive domain and 
 to focus more on student attitudes (McLeod, 1992; Schoenfeld 1992).  
 Moreover as the social dimension (Bishop, 1985) has come to be 
 recognised as a highly significant factor in mathematics education, so 
 the need has arisen to carry out studies which examine the roles of 

 particular individuals and groups in influencing young people's 
 attitudes towards mathematics and mathematics learning.  There is a 
 need to understand much more about how the individual learner's 
 attitudes both shape, and are shaped by, the interactions in which they 
 engage, inside and outside the classroom. There is therefore the need, 
 as Leder(1992) affirms, to adopt 'research paradigms that allow a 
 greater attention to individual differences and context-specific 
 problems'.

In this study we explored the network of perceptions and relationships 
 involving the individual student, their peers, their mathematics 
 teacher and their parents.  These were assumed to be the most 
 significant 'others' likely to influence the individual's attitudes.  
 Four sources of data were collected: questionnaires administered to the 
 students in each of the classes studied, video tapes of three of their 
 mathematics lessons, interviews with selected students, and interviews 
 with their parents (where possible).  As well as providing summary 
 data, we also present greater detail about some students, two in 
 particular, drawing on the rich interview data. Through this process we 
 show how the questionnaire data can be complemented by the other data, 
 allowing us to interpret further, but also how inadequate questionnaire 
 data can be for interpreting this aspect of mathematics education.

2. Research sample

The four 1994 schools were selected on the following criteria: low 
 Non-English Speaking Background (NESB) student numbers (less than 30%) 
 using data from the Victorian Department of School Education;  
 Socio-economic status (SES) level in the school's catchment area, with 
 two schools having medium to high levels and two medium to low, based 
 on Census data; participation in the Disadvantaged Schools Program, and 
 proportion of students receiving Educational Maintenance allowance 
 (EMA); two schools should be from the NW Education Region and two from 
 the SE Region of Victoria.



In each school a Year 7 and a Year 9 class were chosen through 
 consultation with the mathematics coordinators and the teachers 
 concerned. Each teacher was asked to identify four successful and four 
 unsuccessful mathematics students and these targeted students were 
 interviewed. Where possible their parents were also interviewed 
 seperately. Full ethical procedures were followed.

3. Questionnaires.

3 (a) Questionnaire development
To determine the students' attitudes towards various aspects of 
 mathematics learning, a multi-dimensional questionnaire was developed, 
 using items from the Fennema-Sherman Attitude Scales (1976), the 
 Mathematics Attribution Scale (Fennema, Wolleat & Pedro, 1979), the 
 Individualised Classroom Environment Questionnaire (Fraser, 1990) and 
 items developed by the researchers based on statements from The 
 National Statement on Mathematics (Australian Education Council, 1991).

This questionnaire was administered to all students in the eight 
 classrooms participating in the project in 1994. An important 
 consideration in the development of the questionnaire was the need to 
 ensure that the language used in the questionnaire would also be 
 appropriate for administration to predominantly NESB students in the 
 second stage of the project in 1995.

There were four sections to the questionnaire. Your Views about 
 Mathematics included items to ascertain each student's attitudes to 

 mathematics and to learning it. More Views about Mathematics assessed 
 the student's attributions for their success or failure in mathematics 
 in terms of ability, effort, task and environment. How Good Are You? 
 aimed to determine the students' perceptions of their own ability and 
 how they thought their parents, teacher, and peers would rate them as 
 learners of mathematics. The Individualised Classroom Environment  
 questionnaire was used to ascertain each student's own perception of 
 the learning environment within their mathematics classroom.

The items in Your Views about Mathematics  included seven six-item 
 subscales: the usefulness of maths, maths as a male domain, students' 
 persistence, student confidence in learning mathematics, attitudes of 
 teacher, anxiety when attempting mathematics, and students' perception 
 of mathematics as a subject. The first six subscales were developed 
 using selected items from the Fennema-Sherman Mathematics Attitudes 
 Scales (1976). The seventh subscale, 'the perception of mathematics as 
 a subject' included items developed by the researchers. These items 
 were based on statements from The National Statement (1991). Although 
 some of the wording of the Fennema-Sherman items was modified in 
 preparation for the administration of the questionnaire to NESB 
 students, care was taken that the meaning of the item was unaffected by 



 the change.

The More Views about Mathematics  used modified items from the 
 Mathematics Attribution Scale (Fennema, Wolleat, & Pedro, 1979; Fennema 
 & Leder, 1990). The MAS scale contains eight subscales, based on 
 success and failure for the four attribution categories of ability, 
 task, effort and environment. The More Views about Mathematics  scale 
 consists of nine stem items each with a hypothetical success or failure 
 situation. The stem is followed by four attribution statements that 
 reflect the four categories of ability, effort, task and environment. 
 Students indicate the extent of their agreement with each attribution 
 as an explanation of the event by circling responses on a five point 
 Lickert scale ranging from 'strongly disagree' to 'strongly agree'. 

The How  Good Are You? part of the questionnaire (Leder & Forgasz, 
 1995) required minimal changes. The items that required student 
 perceptions of parental understandings and expectations were altered to 
 include separate questions for mother and father.

The Fraser Individualised Classroom Questionnaire  was also modified 
 for ease of administration to the later NESB students. The original 
 instructions were clarified and any unnecessary numbers identifying the 
 items were removed. The wording of any items referring to 
 investigations were altered as it was felt that 'investigations' was 
 more of a scientific term rather than a mathematical term.

3 (b) Questionnaire Results
Students indicated overwhelmingly that they wanted to do better 
 mathematically than they were doing and their perception was that their 
 parents also wished them to do better. The modification made to the 
 original questions provided a valuable insight into the differing 
 perceptions students have of their mothers' and fathers' views. Low 
 achievers perceived their mothers would rate them higher at mathematics 
 than their fathers and this was far more evident for boys.

For general attitudes towards mathematics, there was a substantial 
 overlap in the results between schools at both year levels and between 
 the genders. The most marked differences between students were related 
 to students' performance.

Students generally thought mathematics was useful, believed they were 

 reasonably persistent, were not particularly anxious about mathematics, 
 felt supported by their teacher, believed mathematics was logical, did 
 not believe mathematics was a male domain and were relatively confident 
 about studying mathematics. However low achievers perceived mathematics 
 as less useful, themselves as less persistent, believed they received 
 less support from their teacher, felt maths did not make sense and were 
 less convinced that mathematics was not a male domain. This was so for 



 both low achieving boys and girls. Student attitudes concerning Maths 
 as a Male Domain and Anxiety About Maths were similar to those 
 documented by previous studies in Victorian schools. Girls tended to 
 rate themselves as more anxious than the boys and felt more strongly 
 that mathematics was not a male domain. 

In general, students attributed their success to the environment and 
 failure to task. Low achievers were more likely to attribute failure to 
 task, ability and effort compared to high achievers. High achievers 
 were more likely to attribute their success to ability while 
 attributing failure mainly to task and environment. These findings 
 suggest that apart from the task and effort put in by the students a 
 lack of belief in being able to do mathematics limits success. Boys 
 were more likely than girls to attribute their success at mathematics 
 to ability, and the girls were more likely to attribute failure to task 
 and environment.

Results from the classroom environment questionnaire indicated that 
 although students felt they could interact with their teacher they did 
 not believe they had control over decisions made concerning their own 
 learning, they were not developing problem solving skills, and 
 provision was not made for individual learning preferences, abilities, 
 interest or rate of working. 

In the questionnaire students were asked to rate their own achievement 
 level in mathematics along with their wished for rating, their 
 perceived teacher, classmates and mother and father rating, as well as 
 their perceived mother and father wished for rating. When the students 
 final year results were compared with their perceived achievement 
 rating in mathematics, over half of the students were found to 
 overestimate their performance. Boys were also more likely to 
 overestimate and girls more likely to underestimate their performance 
 (P<0.01, Table 1).

Table 1:  Students' self rating of performance by gender.

Over-rating of achievement
Self rating and achievement level same
Under-rating of achievement

Girls (n = 79)
44%
29%
26%

Boys (n = 96)
67%
23%
10%



total
56%
26%
18%

Willis (1990) reported that boys over-rated and girls under-rated their 
 performance in mathematical achievement in relation to written 
 assignments. Under-rating of performance has been assumed to be 
 associated with girls having lower self-esteem than boys. Yet it is not 
 clear whether over-rating of performance is more productive, that is 
 whether it contributes to higher achievement levels, than under-rating 
 of performance. In general, girls continue to report they are more 
 anxious about studying mathematics, but again it is not clear whether 
 this is because girls are more willing to admit their anxiety (Willis, 
 1990) or just more aware of their feelings.

Rick and Kerry were in the same class at a medium-sized secondary 
 college (School 1) that had been designated as a disadvantaged school 
 under the original Victorian Government Disadvantaged Schools Program 
 disbanded in 1993. In the year of the study, 33% of students in the 
 school were receiving an EMA. Rick had previously been at a larger 
 school (with 15% EMA and aiming to present a private school ideology). 
 His parents removed him from the school in negotiation with him, when 
 he began failing halfway through Year 8. Both Rick and Kerry rated 
 their performance differently from their actual scores in mathematics. 
 Kerry under-rated and Rick over-estimated his achievement level. Both 
 students had been designated by their teachers as 'successful in 
 mathematics'.

In Table 2 Kerry indicated that she was above average but not excellent 
 while Rick indicated he was excellent. Rick's responses to all 
 questions regarding his mathematical performance reveal no evidence of 
 conflict (all items rated at 5). He believed that his classmates, 
 teacher, and parents also knew him to be excellent at mathematics, a 
 belief which was not supported by their ratings.

Table 2:  Perceptions of two students' performance in mathematics 
compared to their actual performance ratings according to significant 
others.

Interviewer: How good are you at maths?
Rick: Pretty good. ... I am good at it and I enjoy it, it's a bit of a 
 challenge.

Kerry believed her classmates and mother over-rated her performance. 
 They, she revealed, perceived her to be excellent at mathematics. As 
 Kerry perceives her father would rate her as she does, this suggests he 



 provides a reality check or even perhaps influences her to under-rate 
 herself.

Interviewer: How good are you at maths?
Kerry: Okay I suppose (laugh).
Interviewer: Just okay, average, above average?
Kerry: A little bit above average ... I get fairly good marks as well 
too.
Interviewer: So why don't you think you are very good at maths?
Kerry: I don't know.
Interviewer: Is it modesty?
Kerry: Possibly. I'm average.

Thus, even though two students can be rated as equally successful by 
 their teacher, and even though their questionnaire profiles are very 
 similar (See Table 8 for more information), their interview responses 
 indicate potentially important differences.  In the Student Interview 
 section, we will attempt to explore these differences further.

The questionnaire data pointed to a gender difference concerning the 
 influence of peers.  From the questionnaire data boys were more likely 
 to believe that their peers under-rated their achievement (F=5.031; 
 P<0.01), 'I'm better than you think I am", while girls were more likely 
 to believe that their peers over-rated their performance, 'I'm not as 
 good as you think I am.' It is important to note that the majority of 
 both girls and boys perceived no difference between self and peer 
 rating (Table 3). As we shall see later, the student interviews 
 produced far more revealing results.

Table 3:  Peer influence in the over-rating and under-rating of 
performance in mathematics.

'Peers over-rate my performance'
Peer and self rating the same
'Peers under-rate my performance'

Girls (n = 80)
28%
62%
10%

Boys (n = 99)
15%
58%
27%



4. Student Interviews

4.(a) Development of the student interview protocol.

The questions to be included in the student interviews were determined 
 after student responses to the questionnaire items were analysed. The 
 interviews were semi-structured and aimed to elicit more detail on:
• the students' attitudes to mathematics
• their perceptions of their classroom environment
• clarification of unusual or apparently contradictory questionnaire 
responses
• parental influence on mathematics learning

4. (b) Student Attitude Scale: 

Students who were interviewed were asked to rate their attitudes 
 towards mathematics and other subjects on a scale of 1-10 where 1 was 
 "I hate mathematics" and 10 was "I love mathematics"(see Table 4). 
 There were the expected kinds of responses from low achievers who had a 
 poor attitude to mathematics, for example, " It's a good bludge. You 
 have to put too much effort into the work." (Year 9 boy, rating 2) and 
 from high achievers who had a good attitude to mathematics, for 
 example, I love maths 'cause I've always liked it. I've figured out the 
 equations. I just find it easy. (Year 9 boy, rating 10).

Table 4:   Students attitude to mathematics (%)
Attitude Rating

What was particularly interesting, however, was the finding that some 
 high achievers had a poor attitude towards mathematics while some low 
 achievers said they loved mathematics.  Two such high achievers were 
 both Year 7 girls who both justified their low rating on the basis of 
 the immediate context. In interview, Kate rated her attitude towards 
 mathematics at 2 and rated her achievement level off the low end of the 
 scale. In the questionnaire, however, she rated herself as `very good 
 at mathematics'. Clarification revealed that it was an impending test 
 that she felt she was about to fail that made her so negative towards 
 mathematics at the time of the interview. The other high achieving Year 
 7 girl, Laurel, rated her attitude towards mathematics at 4 because it 
 was boring.  While she said she was pretty good at mathematics in 
 interview, and rated herself as `excellent' in the questionnaire, she 
 also indicated in the questionnaire that she did not want to be as good 
 as she was at mathematics to avoid the boredom.



Interviewer: I noticed in your questionnaire that you said you were 
excellent, but you only wanted to be very good?
Laurel: Well you see in the questionnaire, the thing is, with the 
questionnaire, I don't really want to be as good as I am because then 
it gets too easy once you know it. I would probably change that now.

Then there were the low achievers who said they had a good attitude 
 towards mathematics. One of the least successful students rated his 
 love of mathematics as 9 although the results indicated he was failing 
 all mathematical topics.

It's just solving the problems and knowing you've got them right and 
meeting the challenges. (Yr. 7 boy).

Another low achieving student, Colin, who gave an attitude rating of 
 7.5 said he liked mathematics because,

I've just kind of liked maths since I was in primary school, because I 
used to get a lot of maths awards when I was in primary schoool.

The video records show that Colin was generally isolated in the class, 
 off task most of the time which included being in a dreaming and 
 sleeping posture. In response to being asked what it was like being in 
 class, he said:

Colin: Boring. I feel left out so I race ahead. As soon as he (the 
teacher) speaks, I just open my page and (begin) writing the work.
Interviewer: Is it boring because it is not challenging enough?
Colin: Yeah, because if I wasn't bored I would be asking for a little 
more help so I could keep up with everybody else, that's it. I talk a 
lot after I get my work down.

The apparent contradiction in Colin's comments, i.e. 'I race ahead'and 
 'I would be asking for a little more help so I could keep up with 
 everybody' as well as the contradictions between Colin's comments and 
 his classroom behaviour suggest that to cope in this class he has 
 created a perception of himself that is unreal, or at best is based on 
 previous experience of himself in primary school. This was certainly 
 the persona which he created at the interview.

4 (c) Enjoyment of mathematics as a subject.

The summary of this data is presented in Table 5, and it shows some of 
 the major categories of attitude used by the students. It is 
 interesting to note the one blank cell and the corresponding 'low 

 achieving girls/high enjoyment' cell with only one student. These 
 outcomes suggest a closer relationship between enjoyment and 
 achievement for boys than for girls.  



Table 5:   Comments on the level of enjoyment by achievement rating.

Low enjoyment
Middle enjoyment
High enjoyment

High achieving girls
• hard
• don't understand
• boring
• need maths
• sometimes fun
• don't know
• easy 
• fun
• like it
• can do it

High achieving boys

• pretty good at it
• logical
• makes sense
• like it 
• fun
• love maths
• easy 
• good at it • useful

Low achieving girls
•hard 
•boring
• not very good at it
•struggle
• good at some and bad at some
• if better at maths would like it more
• good at it

Low achieving boys
• hard 
• boring 
• can't do it properly
• not good at it
• don't like it
• fun 
• need it
• don't know
• was good at primary school



• knowing you're right
• pretty good at it
• good at it and always liked it
• basic maths easy

In order to understand better their attitude to mathematics we asked 
 students to provide examples of good and bad learning experiences in 
 mathematics (see Tables 6 and 7). Year 7 students commented on how much 

 they enjoyed the mathematical games played earlier in the year while 
 for Year 9 students positive maths experiences seemed to be related to 
 the understanding of a topic and the passing of tests. 

Remarkably a large number of the students interviewed were unable to 
 provide examples of good or bad learning experiences in mathematics. 
 This was more so for good learning experiences where nearly half of the 
 students were unable to do so.  Some students even apologised for not 
 being able to provide them. Both good and bad learning experiences were 
 mostly work related (54%/38%) rather than recalled experiences with 
 their teacher (4%/4%). Negative experiences included difficulty of 
 work, lack of challenge due to the repetitiveness of the work, poor 
 teacher and student interaction and some were related to specific 
 topics, for example: fractions, decimals and geometry. 

Questionnaire data can provide only a glimpse into the individual 
 students' views about their attitude towards mathematics and their 
 perceived achievement. It is the interview data that provides a much 
 more illuminating picture of the students' views about their 
 achievement levels and in some cases, contradicts the questionnaire 
 results. One example that emerged concerned Kerry's stated level of 
 persistence in the questionnaire where she indicated she had a 
 persistence level of a typical low achiever (Table 8).  Ironically, 
 Kerry appeared to have a high level of persistence from observations of 
 her class. In her class, very few students did any work. There had been 
 three changes of teachers for this class in the year and the students 
 had developed behaviour problems.  Considerable time was spent by the 
 teacher with low achieving boys (as identified by the teacher) who 
 appeared not interested in the work at all. A significant number of 
 students spent a good part of the lesson saying they had no pen, or 
 paper, or ruler, or text book and the teacher was continually 
 addressing these sorts of issues. Kerry would answer the teacher's 
 questions and continue working through this high level of background 
 activity and noise aimed at disrupting the formal lesson.

Previous research has reported that girls give the impression that they 
 are less persistent when doing mathematics (Koehler, 1990) and while no 
 significant differences were found for this construct in our study, the 
 same gender pattern was evident ( mean=3.4 girls, mean = 3.6 boys). 



 Kerry's comments suggest that perhaps students interpret levels of 
 persistence differently or that their perceptions can be quite 
 different from reality.

Table 6:   Good Learning Experiences

Table 7:   Bad Learning Experiences

4 (d) Perception of classroom environment

Students within the same class saw the classroom environment quite 
 differently. In one year 9 classroom seven of the ten students (five 
 low achievers, two high achievers) interviewed thought the class was 
 good. One high achieving female student observed: 

It's pretty good. This year's better because ...'s a real good teacher 

and she helps me and that. I've got friends in there. Last year I 
didn't have any friends in my maths class.

The other students observed the class to be too disruptive:

... all right most of the time. The boys muck around a bit. It's a bit 
hard to concentrate but otherwise it's all right.

It's all right as long as you don't sit with people that disturb you.

Still, there was a sense from these comments and other student comments 
 that disruptive behaviour was normal for mathematics classes despite 
 being aware of the detrimental effect it had on their learning.

Sometimes we're noisy and sometimes we're quiet, but most of the time 
we're noisy. But heaps of people get their work done (Year 7 boy, low 
achiever).

The greater importance to students of feeling noticed and cared for in 
the classroom compared to the type of school being attended was 
strongly revealed in comments made by Rick. As stated earlier, Rick had 
changed schools. His first school was one that parents actively pursued 
to enroll their child in. The school that Rick subsequently chose to 
attend was one that some parents actively avoided. Rick described his 
experience at his first secondary school quite negatively. His remarks 



reveal that he felt unknown and uncared for. His subsequent change in 
schools lead him to feel noticed and raised his perception of his 
status in class.

Rick: I don't like (school 2) that much ... Too many people for one 
teacher, you are in a class with about 30. At (school 2) the teachers 
don't really care as much. ... At this school (school 1) the teachers 
care if you fail or pass, whereas at the other they don't worry about 
it.

Rick felt quite comfortable in his class. He was forthcoming in saying 
 that the teacher had apparently indicated he was the best student 
 although this was Rick's perception, not what the teacher finally 
 rated.

Interviewer: What's it like being in your class?
Rick: Really good, it's a good class.
Interviewer: What do you like about it?
Rick: Most of my friends are in the class.
(Later)
Interviewer: How good does your teacher think you are?
Rick: (The teacher) would probably say nine or ten, she said I was the 
best student in the class.

4 (e) Influence of peers.

Peers emerged as a strong influence, both positive and negative, on 
 student attitudes towards their mathematics classroom. As discussed 
 previously, the questionnaire data revealed that boys were more likely 
 to believe their peers under-rated their achievement while girls were 
 more likely to believe their peers over-rated their performance.  We 
 explore this issue in relation to Rick and Kerry and their peer working 
 relationships.

The attitudes towards mathematics of Kerry and Rick and the attitudes 
 of those students with whom they chose to work are provided in Table 8. 

 Recall that students' attitudes for the 7 constructs listed in Table 8 
 varied with their achievement levels. For the purposes of this analysis 
 students whose achievements were rated as 1 and 2 were classed as Low 
 Achievers, those with a 3 rating were Middle Achievers and those rated 
 4 and 5 were classed as High Achievers. Thus HA in the table means that 
 the individual student attitude score represents that of the typical 
 high achiever. 

Kerry predominantly worked with a middle achiever, Beth, who she said 
gave her a hard time if she did not help her with her work. She also 
said it was Beth who gave her a hard time when she was conscientious 



about mathematics in class, apart from some low achieving boys. It is 
interesting to note that Beth scored a rating on the male domain 
construct that would be associated with a typical low achiever. This 
meant that she was not as convinced as the typical high achiever that 
mathematics was not a male domain. The questionnaire data of Beth in 
this case complement the comments made about her by Kerry, and assist 
us in understanding part of the reason why conflict existed in their 
working relationship.

During the interview with Kerry, there was a sense of her feeling that 
 she was used by other students. She also expressed a wish to be able to 
 work with students in class who were also very good in class but she 
 had not been able to achieve this due to what appears to be peer 
 pressure to support lower achieving students.

Interviewer: Is it important who you sit next to in class?
Kerry: Doesn't affect me at all, except when friends ask for help all 
the time.
Interviewer: Who would they be?
Kerry: Like Steven and Beth.
Interviewer: They want to look at your work?
Kerry: Yes.

Table 8:   Selected students' attitude profiles in relation to the 
whole group.

Interviewer: Is it hard to not respond to that?
Kerry: Yes, sometimes, because if I don't help Beth she gets annoyed 
with me. Like they ask you in the middle of a question when you are 
trying to finish your question and it is really hard.
Interviewer: If you really wanted to excel in class, who would you sit 
next to?
Kerry: Not like to sit next to, but probably if fairly good people sat 
together it would be better.
Interviewer: Do you sit with people who are good at mathematics?
Kerry: No, not really, sometimes I try and sit with people who are 
fairly good.

Some high achievers revealed they received adverse pressure from other 
 students for achieving well and this was particularly apparent for 
 girls. When Kerry spoke about the influence of her peers she described 
 how she felt pressure to hide her aptitude for mathematics.

Kerry: I decided to do stuff [work]. I enjoy doing maths, though not 
something you tell people, you get looked at funny. In primary school I 
used to say it was my favourite subject!
Interviewer: What sort of people would look at you funny? Both boys and 



girls?

Kerry: Both but mainly the boys. mainly boys who don't do so well. I 
can tell you the girl, Beth, she gave me a hard time about a lot of 
things.

Kerry revealed further the damaging influence of peers when asked to 
identify a good and bad learning experience in mathematics. 

Kerry: You could look at this one both ways. Getting 100% on a test, 
everyone lays it on you. (They) call you a square. That is really hard. 
I try and ignore it, keep it to myself but it wears on you, sometimes I 
go off at people.
Interviewer: Is the same pressure on boys who achieve well?
Kerry: Not as bad. Normally it is the opposite sex and girls wouldn't 
go off so much as boys.

There was one high achieving Year 9 boy in a different class from Kerry 
 who revealed he received adverse pressure from peers for his strong 
 aptitude for mathematics:

I hate it because there's kids always teasing 'cause I'm so smart.

While Rick revealed that friends could be distracting in class, from 
 classroom observations he appeared to have managed this better than 
 Kerry. Classroom observations revealed that Rick chose to sit next to 
 Barry, who was also a high achiever, and despite working at times with 
 lower achieving boys his connection with Barry appeared to be the 
 strongest.

Interviewer: While I have been observing your class I have noticed you 
sit with Barry a lot, you work well together?
Rick: Yes, Barry or Bob or Elliot.
Interviewer: Do you think you are better than Barry?
Rick: I think I am equal to Barry.
Interviewer: If you really wanted to excel in class, is there anyone 
who you would choose to sit next to?
Rick: Not really. There are some people I shouldn't sit next to because 
they talk too much.

In relation to peers, achieving in mathematics did not arise as such an 
 area of conflict for Rick and his friends as it did for Kerry in the 
 same class. Rick was both happy to succeed and to appear to succeed in 
 relation to his classmates. Rick's working relationship with Barry 
 seems more supportive and equal compared to the working relationship 
 that Kerry has developed with Beth.  While Kerry was aware that she 
 might be more comfortable working with someone equal to herself in 
 mathematics, she felt unable to alter the social dynamics of the 
 classroom.



It was these findings from the interviews that lead us to reexamine the 
 questionnare data. A question on the attribution scale made reference 
 to the impact of distracting peers as a factor determining failure.  A 
 highly significant interaction was detected between gender and student 
 perceived achievement for this question (P<0.01, Table 9).  An 
 examination of the means showed that while distracting peers diminished 
 as a factor in perceived failure for higher achieving boys, for the 
 higher achieving girls it increased.  These results suggest that the 
 conflict that Kerry reported with her working relationships in the 
 classroom is not an individual problem but is rather part of a larger 
 problem concerned with the nature of the classroom social dynamics.  
 Kerry had decided to keep working despite the peer pressure, but chose 
 to do this quietly, keeping her

Table 9:   The influence of distracting peers as a factor in failure 
Scale 1 - 5.  1= strongly disagree  up to 5 = strongly agree (mean and 
s.d. in parenthesis)
perceived rating
boys   (98)
girls   (81)

5. excellent
2.4   (1.2)
3.8   (1.0)

4. very good
2.8   (1.1)
3.3   (1.1)

3.average
3.4   (1.2)
2.7   (1.1)

2. below average
2.6   (0.9)
3.0   (1.3)

1. weak
3.5   (1.4)
3.4   (1.3)

thoughts to herself.  In the final analysis of their results for the 
year, Rick received a very good result and Kerry an excellent result, 



topping the class.

An examination of the responses for this question in relation to year 
 levels found the influence of distracting peers in general was greater 
 in Year 9 (mean=3.2; s.d. 1.1) compared to Year 7 (mean=2.8; s.d. 1.1; 
 P<0.01).  This result suggests peers are a more significant factor 
 affecting performance in the mathematics classroom in Year 9.

4 (f) Perceptions of the teacher

Results from the questionnaires indicated that low achievers perceived 
 they obtained less support from their teacher. In interview students 
 were asked "Do you ask your teacher for help?". Student responses to 
 this question generally supported the questionnaire data but more 
 importantly provided greater insight into why this perception was 
 apparent (Table 10). For example, low achievers felt it was hard to get 
 attention, or felt ignored by their teacher, or even avoided the 
 teacher. The reasons students gave for avoiding the teacher included 
 being confused by their explanations, they were shy, they thought they 
 would be bothering the teacher, or were afraid of revealing a lack of 
 understanding: 

(The teacher) tries to help me but I just don't understand it (Year 7 
girl, low achiever).

Both low and high achievers also perceived there was pressure for the 
 teacher to keep moving in order to reach other students seeking 
 support.

She shows us but she doesn't have enough time in class ... Like when we 
ask her a question she quickly explains as she has to go onto another 
person (Year 7 girl, low achiever).

The majority of both low and high achieving students who sought help 
 from their teacher said the help was useful, with half of the students 
 in total agreeing their teacher was supportive. One third of high 
 achievers said they did not need attention from their teacher which may 
 indicate these students are not being challenged.

Table 10:   Student perceptions of their teacher.

These results are reminiscent of an earlier study (Lorenz, 1982) which 
 showed that the mathematics teachers had a tendency to give more help 
 to the higher achieving students than to the others, in contrast to 
 what might be expected.
4 (g) Perception of parents' use of mathematics.



Students revealed little knowledge of how mathematics' was used by 
their parents in their everyday life. Students who said their mothers 
used mathematics generally described their mothers using it in domestic 
oriented ways, e.g. banking, shopping or sewing and their fathers at 
work, e.g. carpentry, printing, plumbing and with computers. Only two 
students said both their mothers and fathers used mathematics a lot 
(both high achievers) and only three students said both their mother 
and father used mathematics a little (all low achievers).  These 
results show that students generally have quite minimalist models of 
how to view the role of mathematics in everyday life.

5. Parent Interviews

Parents had the choice of being interviewed at home, at school, or on 
 the university campus. Interviews usually occurred in their own homes. 
 When both parents were interviewed, these took place separately. The 
 interviews ranged from 25 to 50 minutes but in most cases were 30 
 minutes in length.  In some cases parents agreed to answer a 
 questionnaire based upon the interview schedule. Twenty-six parents 
 were either interviewed or answered a questionnaire. There were more 
 responses from parents of high achieving students than parents from low 
 achieving students.

When asked to coment on the statement, "Some people are good at maths, 
 they seem to have a natural talent for it, while others just aren't 
 suited to it," all but one parent agreed.  From the questionnaire data, 
 low achieving students were less likely, and high achieving students 
 more likely, to attribute their success to ability.  This outcome 
 suggests that there is a belief among students that only some people 
 are naturally good at mathematical thinking. The parents' views 
 probably reinforce this belief among students.

Fathers were more likely to have had a positive experience of 
 mathematics at school (fathers 73% compared to mothers 42%) and yet 58% 
 of mothers interviewed had achieved an attainment level of Year 11 or 
 .higher at school, while only 36% of fathers had.  While the sample 
 size is small these results are consistent with the idea that the 
 relationship between achievement and attitude towards mathematics is 
 different between the genders.

Most parents also believed that their experience at school had not 

 influenced their child's attitude to mathematics. One reason for this 
 belief was that they had not discussed their school experiences with 
 their child, suggesting that this type of influence must be verbal. 
 Yet, there were similarities between the statements made by children 
 and their parents about mathematics. For example:
Alan: I think we should do more arithmetic than algebra because in life 



you are not going to get as much things where you've got to know what x 
equals. Because in life you usually find out what that number is 
anyway, so it would be better to do arithmetic.

Alan's Mother: I really didn't enjoy Algebra, I would have to say that.
Interviewer: What was it about Algebra that you didn't like?
Mother: When you get x, y, z and so forth. That's not for real because 
you know maths is about 1, 2 and 3. X, y, z they belong to the 
alphabet, not the maths. (Laughs).
Interviewer: Do you know how Alan feels about Algebra?
Mother: Now he doesn't like Algebra, and probably, see I can't really 
help him with Algebra because that would be my stumbling block.

Four mothers (all of high achievers) had conveyed indirectly their poor 
experience of mathematics at school to their children.
Everytime she has come and asked me questions, I say don't ask me, I'm 
hopeless. That is probably very negative and I don't want to, I want to 
try and look at what she is saying but I blank out (Mother of Kerry, 
Year 9.)

In the next example the student was cared for by his grandparents.
He knows I'm a twerp and he has to go to his grandfather if he needs 
help. He knows he's got the brains. I tell him that your grandmother is 
no good at maths (grandmother of year 7 boy).

Parents who sent their children to the original DSP schools were more 
 likely to give proximity as their main reason for choosing the school 
 compared to those who sent their children to the two other State 
 schools that were situated in a higher socio-economic catchment area.  
 A recent poll conducted by the Melbourne Age newspaper (5 Sept, 1995) 
 stated that, 'Parents tend to chose state schools for their children 
 because they are close to home, someone else recommended it, or for 
 financial reasons' (p.6).  The combining of these three categories is 
 not particularly useful as it is not clear which of them was more 
 important. In this study there were certainly parents who initially 
 gave proximity as their main reason for choosing a school but then went 
 on to reveal they had other reasons for their choice that were 
 socio-economically based. For example, as Kerry's mother explains:

If she had gone to a school in a different area she may have mixed with 
people of a different social class. At ... they seem to have students 
from say not as affluent area, but they also have them from a fairly 
affluent area, it is more general. Had she gone to ... I think it might 
have been a different economic climate regards the weekend activities. 
We can cope with her wanting to go to the movies. We don't have an 
inground pool in our home which you might have found elsewhere. They 
are very class conscious kids at that age.



6. Concluding Comments

The varying instruments and interviews with students and significant 
 others yielded distinct and overlapping information. While high 
 achieving students often showed a positive attitude to mathematics 
 there was no simple relationship between attitude and achievement in 

 the subject. Our interviews with parents suggest their influence on 
 students' attitudes to mathematics played a more significant role than 
 they realised.

In the literature, girls are portrayed as more supportive of each other 
 and less competitive than boys. For example, girls are reported to 
 place a greater priority on friendships, which signifies `an expression 
 of a cultural emphasis on solidarity (Wyn, 1990, p.125) and 'It is 
 apparent that boys more often form groups based on ridicule and 
 competition. For some, fitting into the peer group is more important 
 than learning' (Browne, 1995, p.4).  Yet what strongly emerges from 
 Kerry's comments and actions in the mathematics classroom is evidence 
 of enormous peer pressure, particularly from her female work partner, 
 for Kerry to camouflage her positive attitude to mathematics.  
 Under-rating her performance served to be functional for her in order 
 to remain socially acceptable while still managing to succeed.  This 
 form of peer influence was not evident for Rick who was in the same 
 class. Instead he had been able to form a more supportive working 
 relationship within the classroom. The questionnaire results,when 
 revisited, did provide evidence of less peer pressure on high achieving 
 boys compared to girls. The influence of girls upon other girls' 
 attitudes towards mathematics is an area in need of exploration.

Both boys and girls generally stated that mathematics was equally 
 important for them in the questionnaire, although this was believed 
 most strongly by high achievers and girls in general. Kerry's story 
 shows that significant pressure still remains upon girls to 
 underachieve from peers. This in part undoubtedly contributes to the 
 higher levels of anxiety that they report when studying mathematics.  
 The significant impact of peers within the social climate of the 
 mathematics classroom points to the need to focus upon the development 
 of functional group dyanmics in the classroom.
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