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ATTITUDES TOWARDS MATHEMATICS AND MATHEMATICS TAUGHT 
WITH COMPUTERS: GENDER DIFFERENCES 

          José  Gabriel Sánchez         Sonia Ursini                      Mónica Orendain 
          FES Zaragoza, UNAM      Depto. de Matemática Educativa      Dirección de Materiales y  
                     México        CINVESTAV, México                 Métodos, SEP, México 

The increasing presence of technology to support the teaching of mathematics in 
Mexican middle-school (12-15 years old) leads to the need of monitoring eventual 
changes in students’ attitudes towards mathematics. In particular we are interested in 
studying gender differences in this process. The AMMEC (Attitudes towards 
Mathematics and Mathematics Taught with Computers) scale was designed to detect 
students’ attitudes toward mathematics (11 items); towards mathematics taught with 
computers (11 items); and self-confidence in mathematics (7 items). The reference 
scales used were the Computers Attitude Questionnaire (Knezek and Christiansen, 
1995a, b), the Fennema and Sherman Mathematics Attitudes Scales (1986) and 
Forgasz’s (2002) survey questionnaire on gendered beliefs on computers for learning 
mathematics. The scale was applied to 228 girls and 211 boys with 1, 2 and 3 years 
experience in using computers for mathematics. A general tendency to a positive 
attitude towards mathematics and towards mathematics taught with computers was 
detected. There were no significant gender differences in this. Significant differences 
were found in self-confidence: more boys than girls were not sure about their own 
capabilities to work in mathematics (42.7% boys vs. 32.9% girls), but significantly 
more girls than boys considered that they were definitively not good for mathematics 
(48.7% girls vs. 38.4% boys). In contrast, more girls than boys obtained higher marks 
in mathematics. A positive correlation between high marks and a positive attitude 
towards mathematics taught with computers was found for boys while a positive 
correlation between high marks and self-confidence was found for girls. 
In relation to a longer experience in using computers for mathematics, there was, for 
both boys and girls, a more positive attitude toward mathematics and towards 
mathematics taught with computers. However, self-confidence in mathematics 
decreased for both boys and girls. 
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Numerous studies have suggested that different technologies have different effects on 
students’ learning of mathematics, particularly in facilitating students’ graphing skills 
and preferences for representations. For example, there are claims that students who 
prefer algebraic representations can experience discomfort in learning mathematics 
concepts using computers (Weigand and Weller, 2001; Villarreal, 2000) whilst 
students using calculators preferred graphical representation (Keller and Hirsch, 
1994).
Although, arguably, the teaching of mathematics has traditionally centred more on 
procedural skills, it is possible that students’ understandings, preferences and 
difficulties in relating different representations might be explained by analysing 
students’ thought processes in terms of the making of conjectures.
Within the topic of iteration, this study investigated how using graphical calculators, 
and PC-based graphing software changed A-level mathematics students’ conjectures 
in relation to: 1) students’ understanding of the concepts of iteration, and their 
discovery of the properties of particular iterations; 2) students’ preferences for 
representations; and 3) the way the students express their conjectures. 
Students were observed tackling iteration questions using graphical calculators, and, 
later, graphing software. The students’ written inferences were collected using two 
parallel worksheets and were subsequently analysed using a coding scheme 
developed based on previous studies in the literature, and focusing on students’ 
conjectures as a unit of analysis. 
The investigation found similar results to those of previous studies in terms of 
graphing difficulty, linking different representations and preferences for 
representations. However, the results also hinted that the computer positively 
influences students’ understanding of iteration and their movement between 
representations more than the graphical calculator; and this possibility requires 
further research. 
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