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Background

In England, in common with many other countries, too few students choose to continue studying
mathematics once it ceases to be compulsory. Despite very substantial increases in examination
performance, participation in mathematics is lower than that of 20 years ago.

Research Questions

In this paper, we report and discuss findings of the Increasing Student Competence and Confidence
in Algebra and Multiplicative Structures (ICCAMS) study regarding current secondary (Key Stage 3)
students’ attitudes in England and the relationship between attitudes and attainment.

Methods

Phase 1 of the ICCAMS study consists of a large-scale survey of 11-14 years olds’ understandings of
algebra and multiplicative reasoning in England using three tests of mathematical understanding and
an attitudes questionnaire. The attitudes test is adapted from previous work (Boaler, Wiliam, and
Brown, 2000).

Over two summers in 2008 and 2009, the tests and questionnaire were administered to a sample of
approximately 6000 students across Key Stage 3 (KS3) from 19 schools randomly selected using the
MidY1S database (Tymms & Coe, 2003). In addition to this quantitative analysis, the paper draws on
group interviews with Year 8 students.

Frame

There is considerable research in England addressing reasons for non-participation in mathematics -
students stop studying mathematics because they experience it as difficult, abstract, boring and
irrelevant (Osborne et al., 1997). The most recent findings relating to 16 year-olds (Matthews and
Pepper, 2007; Brown, Brown, and Bibby, 2008) suggest that students’ attainment and attitudes are
strongly inter-related. A major factor is that even relatively successful students perceive that they
have failed at the subject and lack confidence in their ability to cope with it at more advanced levels,
especially in comparison to the perceived ‘clever core’ of fellow-students. When pressed about the
reasons for their feelings of failure, students suggest that they do not understand parts of what they
have been taught and point to the predominance of routine and formal work on algebra and
multiplicative reasoning (Nardi and Steward, 2003). These perceptions of failure appear to be strongly
linked to ideologies of ‘ability stereotyping’ (Ruthven, 1987) and ability grouping (Boaler, Wiliam, and
Brown, 2000). Girls’ attitudes to mathematics tend to be more negative than boys. Boaler and Greeno
(2000) link these more negative attitudes to mathematical teaching practices that do not emphasise
understanding.

However, the nature of the relationship between attitudes and attainment is poorly understood. In
common with other highly and relatively highly attaining countries in TIMSS 2007, English students’
attitudes fell in comparison to TIMSS 1999, the last comparable data (Sturman et al., 2008).

Research findings



Unsurprisingly, a greater proportion of high attaining students were intending to continue to study
mathematics after GCSE. The analysis shows that students’ attitudes got more negative as they got
older, although the drop was greater for girls than for boys. Although boys’ perceptions of their own
ability were largely stable and positive across the age range, girls’ self-perceptions of their ability
dropped considerably with age. More boys than girls thought that they would study mathematics post-
16. This figure dropped as students got older. However the drop was greater for girls with only a
quarter of the sub-sample of 14 year olds saying that they would continue post-16. A relatively high
proportion of students of both sexes were undecided, suggesting at least the potential for an increase
in participation. An unexpected result was that a very high proportion of students responded that, for
mathematical success, effort was more important than ability. This may be related to a current
tendency in schools to emphasise the role of “hard work” in examination performance.
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