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Attitudes are generally regarded as having been learnt. They predispose an individual to 
action that has some degree of consistency. The experiences of pre-service teachers 
influence the formation of attitudes and these, in turn, influence their classroom practices. 
These attitudes and practices may sometimes be at variance with the main direction of their 
tertiary teaching methods courses. Thus it is crucial in assisting pre-service teachers to 
understand their own attitudes and practices that these attitudes be made explicit and 
examined. This paper reports upon part of a larger study that focussed upon pre-service 
primary teachers in their first mathematics pedagogy subject at the University of Western 
Sydney. The students completed three data collection instruments: an achievement test of 
the mathematics they would be expected to teach; a survey of their beliefs about 
mathematics, mathematics teaching and mathematics learning; and a survey of their 
attitudes towards mathematics and mathematics teaching. This paper only reports the data 
from the achievement test and the attitude survey, and investigates the relationships 
between these data. 

Attitudes are generally regarded as having been learnt. They predispose an individual 
to action that has some degree of consistency and can be evaluated as either negative or 
positive (Fishbein & Ajzen, 1975). Caraway’s (1985) data revealed that mathematics 
competency and achievement were both positively correlated with attitude toward 
mathematics. This is also true for pre-service teachers, as is reported in the study by Rech, 
Hartzell, and Stephens (1993) who compared the mathematical competencies and attitudes 
of American pre-service elementary education students against a representative college 
population, over three years. The results supported Caraway's findings and also showed 
that the pre-service students possessed significantly more negative attitudes toward 
mathematics than the general college sample. Davies and Savell (2000), in a study of 53 
New Zealand early pre-service childhood students found they entered their teacher 
preparation program feeling negative about mathematics. Grootenboer (2002) reported 
similar findings for 31 New Zealand pre-service primary teachers and there are Australian 
studies with similar results (e.g., Sullivan 1989).  

Pre-service Teachers’ Affective Responses to Mathematics and Teaching 
Mathematics 

A study involving both Australian and New Zealand pre-service teachers (Grootenboer 
& Lowrie, 2002) reported that the students’ affective responses to mathematics were 
generally more positive in the third year of the program than they were in the first year. 
Also, the Australian participants were significantly more positive than the New Zealand 
participants. The nature of the causal relationship is problematic with research indicating a 
two way process. Using structural equation modelling, Reynolds and Walberg (1992) 
found a causal influence of achievement upon attitude, whereas Imai’s (1993) study 
presented findings which supported the opposite thus providing evidence of a two-way 
influence between attitudes toward mathematics and achievement. 

SOU05705



When exploring the attitudes of pre-service teachers towards mathematics it is 
necessary not only to consider their attitudes towards mathematics, but also their attitudes 
towards the teaching of mathematics. The significance of research involving the attitudes 
of pre-service primary teachers is important due to the potential influence of these people 
upon pupils. The experiences of pre-service teachers influence the formation of attitudes 
and these, in turn, influence their classroom practices. These attitudes and practices may 
sometimes be at variance with the main direction of their tertiary teaching methods 
courses. Thus it is crucial in understanding pre-service teachers that these attitudes are 
made explicit and examined in order to adapt tertiary courses to the needs of these 
students. Research has argued that positive teacher attitudes contribute to the formation of 
positive pupil attitudes (Sullivan, 1989; Relich, Way, & Martin, 1994). Other studies have 
shown that classroom strategies used to teach a subject are influenced by teacher attitudes 
which, in turn, influence pupil attitudes (Carpenter & Lubinski, 1990). 

Research into attitudes to mathematics has explored the influence of a range of 
affective variables such as anxiety and self-image. Mathematics anxiety is usually defined 
as a feeling of tension and anxiety that interferes with mathematics performance. There is 
disagreement over whether it constitutes an independent affective construct or is really a 
reflection of some deeper attitude. Thus while Nisbet (1991) argued that anxiety and 
confidence in teaching mathematics were independent factors. Relich, Way, and Martin 
(1994) disagreed in their study of 212 Australian undergraduate pre-service students. Their 
study supported the proposition that: 

While anxiety related to the learning and/or teaching of mathematics undoubtedly exists among 
many students, we do not regard it as a variable which is separate from attitude but rather as one 
which is highly correlated with attitude and therefore as a component of attitudinal profiles (p. 60). 

Also research generally reveals a substantial relationship between mathematics anxiety 
and confidence in learning mathematics to the extent that they are often considered the 
same concept (Freislich & Bowen-James, 2003). Bretscher, Dwinell, Heyl, and Higbee 
(1987) found significant correlations between the attitude factors of mathematics anxiety 
and confidence in one’s ability to learn mathematics, and mathematics grade. Thorndike-
Christ (1991), also reported a substantial connection between lack of confidence and levels 
of mathematics anxiety among women.  The terms self-concept in mathematics, and 
confidence in learning mathematics also appear to be synonymous in much of the 
literature. Reyes (1984) defined both of these terms as being essentially “how sure a person 
is of being able to learn new topics in mathematics” (p. 560). 

The measures of self-image as a learner of mathematics are often interchangeable with 
self-concept, self-esteem or confidence. Self-concept has often been shown to be 
moderately correlated with achievement (Skaalvik & Rankin, 1995). Eccles, Adler, and 
Meece (1984) also reported that self-concept of ability had a significant positive 
longitudinal effect on course grades in English and Mathematics for senior high school 
students. In a study that involved pre-service elementary school teachers, Christou, 
Philippou, and Heliophotou (1999) found an indirect reciprocal causal relationship 
between mathematics achievement and general self-esteem. House (1993, 1995) conducted 
several studies involving post-secondary students, producing evidence of a strong 
relationship between self-concept and mathematics achievement.  

Several researchers (Amarto & Watson, 2003; Chick, 2002; Morris, 2001) have 
reported that pre-service teachers do not always have the conceptual understanding of the 
mathematics content they will be expected to teach. Rech, Hartzell, and Stephens (1993) 
reported the mathematical competency of American university students enrolled in 

 2



elementary education majors was significantly lower than the established norms of the 
general population. This has also been noted in the context of the present study (Perry, 
Way, Southwell, White, & Pattison, in press; Southwell & Penglase, in press). Hence, the 
links between mathematics achievement and attitudes in pre-service teachers seems to be 
important and in need of further investigation. 

Methodology 
A total of 83 primary Bachelor of Education student teachers provided responses for 

this study. However, not all 83 completed all three items in a suite of surveys. The vast 
majority of the respondents (95%) were in the second semester of their 4-year program 
with the other 5% in their sixth semester. The ages of the student teachers ranged from 18 
to 53 years, with 40% of them 20 years or less, another 34% between 21 and 30 years 
inclusive and 26% over 30 years old. This distribution of ages is typical of the University 
of Western Sydney primary teacher education intakes with high proportions of “non-recent 
school leavers”. All but 12% of the respondents had studied mathematics at the Higher 
School Certificate level (that is, until the end of high school).  

Three surveys were administered during class time at the conclusion of the 
participants’ first mathematics pedagogy subject in 2004. A survey methodology was 
considered most appropriate for this study. McMillan (2004, p. 195) describes surveys as 
popular because of their “versatility, efficiency and generalizability”. Their versatility lies 
in their ability to “address a wide range of problems or questions, especially when the 
purpose is to describe the attitudes, perspectives and beliefs of the respondents”. Their 
limitation, according to Mertler and Charles (2005), is that they do not allow the researcher 
to probe further as would be possible in an interview. In this current study, the 23 questions 
used in the mathematical achievement survey were designed to ascertain whether the 
participants had the necessary mathematical knowledge on topics they were expected to 
teach. Both the beliefs and the attitudes survey had been used in previous research, (Relich, 
Way, & Martin, 1994; Perry, Vistro-Yu, Howard, Wong, & Fong, 2002). All three surveys 
were trialled with a smaller sample of students earlier in the year and amended as 
necessary. The mathematical achievement survey consisted of 23 items which were linked 
in groups, covering the areas of basic concepts, numeration, basic facts, four operations, 
order of common fractions, operations with common, fraction, decimal fractions, 
percentages, measurement, order of operations, and word problems. The level of ability 
required was lower secondary. The other two surveys employed Likert scales. The belief 
survey consisted of 18 items to which the participants were asked to respond Disagree, 
Undecided, or Agree. The attitude survey consisted of 20 items to which the respondents 
were asked to respond on an eight point scale ranging from “Definitely False” to Definitely 
True”. Another response: “Not applicable to me” was also available. 

In this paper, comparisons are made between measures of the espoused attitudes of the 
teacher education students and their total scores in the mathematics achievement test. 
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Results and Analysis 

Espoused Attitudes 
All 83 respondents completed the 20 item attitude survey using a nine point scale. 

Table 1 
Attitude survey scale 

Scale point Interpretation 
0 Not applicable to me 
1 Definitely False 
2 False 
3 Mostly False 
4 More False than True 
5 More True than False 
6 Mostly True 
7 True 
8 Definitely True 

 
The frequencies for these responses are given in Table 2. 
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Table 2 
Percentage responses to attitudes survey (n = 83) 

Attitude statement 0 
NA 

1 
DF 

2 
F 

3 
MF 

4 
MFTT 

5 
MTTF 

6 
MT 

7 
T 

8 
DT 

1.  Generally I feel secure about the 
idea of teaching mathematics. 

0 1 2 5 13 27 34 15 4 

2.  I find many mathematical 
problems interesting and challenging. 

0 2 2 5 13 27 23 18 10 

3.  Mathematics makes me feel 
inadequate. 

0 10 34 21 10 11 7 8 0 

4.  I’m not the type of person who 
could teach mathematics very well. 

0 11 33 31 12 15 7 2 0 

5.  I have always done well in 
mathematics classes. 

0 4 10 10 15 12 25 23 2 

6.  I do not enjoy having to teach 
mathematics. 

1 17 27 21 15 15 4 2 0 

7.  I am quite good at mathematics. 0 4 5 6 18 16 37 12 2 
8.  I have generally done better in 
mathematics courses than other 
courses. 

0 11 16 4 19 23 15 11 2 

9.  I’m not sure about what to do 
when I’m teaching mathematics. 

0 7 17 31 16 15 8 6 0 

10. Time passes quickly when I’m 
teaching mathematics in Practice 
Teaching sessions. 

13 0 2 10 7 25 22 17 4 

11. I have hesitated to take courses 
that involve mathematics. 

2 12 29 15 8 12 12 5 5 

12. I would get a sinking feeling if I 
came across a hard problem while 
teaching mathematics at practice 
teaching. 

1 0 23 15 11 22 6 12 11 

13. Teaching mathematics doesn’t 
scare me at all. 

0 5 16 17 17 13 18 11 4 

14. At school, my friends always 
came to me for help in mathematics. 

0 13 19 16 8 19 15 7 2 

15. I am confident about the methods 
of teaching mathematics. 

0 0 9 9 17 26 27 13 0 

16. I have trouble understanding 
anything that is based upon 
mathematics. 

0 15 39 18 15 8 5 1 0 

17. It wouldn’t bother me to teach a 
lot of mathematics at school. 

0 2 6 11 16 15 23 24 4 

18. I never do well on tests that 
require mathematical reasoning. 

0 6 27 23 16 10 10 8 1 

19. Of all the subjects, mathematics is 
the one I worry about most in 
teaching. 

0 13 27 19 7 10 8 12 4 

20. If I taught in a team or with a 
teaching partner, I’d like to have 
another teacher teaching the 
mathematics. 

0 7 31 15 16 10 7 11 4 
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The coefficient alpha reliability for this attitude scale was 0.88, indicating a 
satisfactory reliability. 

Exploratory principal components factor analysis using a scree plot resulted in the 
identification of two possible attitude factors. Using the Varimax rotation procedure, two 
interpretable factors—insecurity and confidence—were determined. The loading of the 
attitude items onto these factors is shown in Table 3. The two factors account for 55% of 
the item variance. 

Table 3 
Item loadings onto two interpretable factors for espoused attitudes 

Item number Insecurity Confidence 
1. -0.72 0.38 
2. -0.38 0.53 
3. 0.57 -0.50 
4. 0.76 -0.36 
5. -0.29 0.84 
6. 0.75 -0.36 
7. -0.37 0.84 
8. -0.25 0.70 
9. 0.65 -0.13 
10. -0.26 0.14 
11. 0.25 -0.64 
12. 0.53 -0.40 
13. -0.56 0.31 
14. -0.23 0.67 
15. -0.71 0.18 
16. 0.42 -0.60 
17. -0.55 0.45 
18. 0.50 -0.53 
19. 0.67 -0.48 
20. 0.59 -0.41 

There is a clear factor structure resulting from this analysis and factor scores for 
insecurity and confidence were calculated for each case. 

Mathematics Achievement Scores 
Seventy-eight of the student teachers completed the 23 item mathematics achievement 

test. Responses were allocated a mark if the answer was correct and no marks for an 
incorrect answer. Total marks ranged from 10 to 21 with mean 16.09 and standard 
deviation 3.21. Table 4 shows the percentage of students achieving each score. 

 



Table 4 
Total mathematics achievement scores (n = 78) 

Score 10 11 12 13 14 15 16 17 18 19 20 21 
Percentage 
of cohort 

9 4 4 8 5 8 8 18 8 18 6 5 

The coefficient alpha reliability for this achievement scale was 0.75, indicating a 
satisfactory reliability. 

Attitude and Achievement Correlation 
Correlation coefficients were computed between the total mathematics achievement 

scores and both the individual attitudes item scores and the factor scores resulting from the 
factor analysis on the attitudes items. 

Eleven of the individual attitude items provided statistically significant correlations 
with the total achievement scores. Five of these items were positively correlated with the 
total achievement score while six were negatively correlated with this score. The details of 
these correlations are given in Tables 5 and 6. 

Table 5 
Attitude items yielding positive correlations with total achievement score 

Attitude item Correlation Significance 
level 

1.  Generally I feel secure about the idea of teaching 
mathematics. 

0.29 0.01 

2.  I find many mathematical problems interesting 
and challenging. 

0.30 0.01 

5.  I have always done well in mathematics classes. 0.24 0.05 
14. At school, my friends always came to me for 
help in mathematics. 

0.27 0.05 

17. It wouldn’t bother me to teach a lot of 
mathematics at school. 

0.29 0.05 

Table 6 
Attitude items yielding negative correlations with total achievement score 

Attitude item Correlation Significance 
level 

4.  I’m not the type of person who could teach 
mathematics very well. 

-0.27 0.05 

6.  I do not enjoy having to teach mathematics. -0.33 0.01 
12. I would get a sinking feeling if I came across a 
hard problem while teaching mathematics at practice 
teaching. 

-0.25 0.05 

16. I have trouble understanding anything that is 
based upon mathematics. 

-0.34 0.01 

18. I never do well on tests that require mathematical -0.30 0.05 
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reasoning. 
19. Of all the subjects, mathematics is the one I 
worry about most in teaching. 

-0.32 0.01 

 
When correlation coefficients were calculated between the total test scores and the two 

attitude factor scores calculated for each respondent, only one factor—insecurity—
provided a statistically significant result. The insecurity factor was negatively correlated to 
the total achievement score (r = -0.30, p<0.01).  

Attitude Subscales 
The 20 item attitude scale contains 11 items that clearly seek information about the 

respondents’ attitudes to teaching mathematics. The other nine items seek information on 
the respondents’ attitudes to themselves as mathematics students. It was decided to 
investigate each of these subscales in the same way as had been done for the overall 
attitude scale. 

Attitude to teaching mathematics scale. The coefficient alpha reliability for the scale 
consisting of the 11 items relating to teaching mathematics was 0.63, indicating a 
reasonable reliability. 

Based on the success of the factor analysis on the complete 20-item attitude scale in 
delivering two clearly definable factors, it was decided to seek a two factor solution for the 
attitude to teaching subscale. The same two interpretable factors—insecurity and 
confidence—were determined. The loading of the attitude to teaching items onto these 
factors is shown in Table 7. The two factors account for 56% of the item variance. 

Table 7 
Item loadings onto two interpretable factors for espoused attitudes to teaching 

Item number Insecurity Confidence 
1. -0.51 0.68 
4. 0.70 -0.46 
6. 0.81 -0.33 
9. 0.60 -0.27 
10. -0.23 0.18 
12. 0.31 -0.62 
13. -0.23 0.79 
15. -0.44 0.58 
17. -0.44 0.58 
19. 0.71 -0.43 
20. 0.70 -0.29 

There is a clear factor structure resulting from this analysis and factor scores for 
insecurity and confidence related to attitudes to teaching were calculated for each case. 
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Attitude to myself as a mathematics student. The coefficient alpha reliability for the 
scale consisting of the 9 items relating to the respondents’ attitudes to themselves as 
mathematics students was 0.92, indicating a high reliability level. 

As for the attitude to teaching subscale, a two factor solution for the attitude to myself 
as a mathematics student subscale was sought. The same two interpretable factors—
insecurity and confidence—were determined. The loading of the attitude to myself as a 
mathematics student items onto these factors is shown in Table 8. The two factors account 
for 65% of the item variance. 

Table 8 
Item loadings onto two interpretable factors for espoused attitudes to myself as a 
mathematics student 

Item number Insecurity Confidence 
2. -0.61 0.33 
3. 0.61 -0.39 
5. -0.54 0.71 
7. -0.61 0.66 
8. -0.23 0.83 
11. 0.51 -0.45 
14. -0.27 0.75 
16. 0.79 -0.28 
18. 0.80 -0.20 

 
There is a clear factor structure resulting from this analysis and factor scores for 

insecurity and confidence related to attitudes to teaching were calculated for each case. 

.Achievement and Attitude Subscale Factor Correlations 
Correlation coefficients were computed between the total mathematics achievement 

scores and the factor scores resulting from the factor analysis on each of the two attitudes 
subscales. The results are shown in Table 9. 

Table 9 
Correlations between factors calculated for attitudes to teaching and attitudes to myself as 
a mathematics student subscales and total mathematics achievement scores 

 Attitude to 
teaching 

Insecurity 
 

Attitude to 
teaching 

Confidence 

Myself as a 
mathematics 

student 
Insecurity 

Myself as a 
mathematics 

student 
Confidence 

Total 
Mathematics 
achievement 

-0.30** 0.23* -0.30** 0.13 
NS 

* Correlation is significant at the 0.05 level 
** Correlation is significant at the 0.01 level. 
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This analysis shows a similar situation for the two subscales as was reported earlier for 
the total attitudes scale, with the insecurity factor calculated from each subscale being 
correlated negatively with total achievement in mathematics at the same level (0.30) as was 
the case for the insecurity factor calculated from the total attitude scale. For the total 
attitude scale, however, the confidence factor was not significantly correlated with total 
mathematics achievement. This is repeated for the attitude to myself as a mathematics 
student subscale here but, for the attitudes to teaching subscale, there is some movement, 
with the confidence factor being weakly, but statistically significantly, positively 
correlated.  

Discussion 
The data from this study show that, in the cohort of students involved, there was an 

overall trend towards positive attitudes towards mathematics and the teaching of 
mathematics, and a general security or confidence in their abilities. For example, 62% of 
the students responded at level 5 or above to the item “I have always done well in 
mathematics classes”, and 67% responded positively to “I am quite good at mathematics”. 
This was confirmed in the negatively expressed item of “I have trouble understanding 
anything that is based upon mathematics”, with 72% disagreeing (response level 4 or 
below – Table 1). A similar trend appears for the items about the teaching of mathematics. 
For example, 83% agreed with the statement “I am confident about the methods of 
teaching mathematics”, and 71% disagreed with “I’m not sure about what to do when I’m 
teaching mathematics” (Table 1). This general confidence about mathematics is in contrast 
to the findings of studies revealing comparatively negative attitudes amongst pre-service 
teachers (Davies & Savell, 2000; Grootenboer, 2002; Sullivan, 1989). 

Attitude scale factors 
The identification of the two main factors of insecurity and confidence was strong, with 

all but three (Items 10, 11, 15) of the 20 survey items clearly loading onto one or the other 
factor (Table 3). This strong association of survey items to either insecurity or confidence 
continued when the items relating to the teaching of mathematics were analysed separately 
from the items relating to self-perception of mathematical ability (Tables 7 and 8). This 
reinforces the fact that the survey instrument is reliable and that the two identified factors 
are clearly different, with little interaction between them. So, it is possible for an individual 
to hold both attitudes simultaneously, thus at times feeling confident about their 
involvement with mathematics and in other situations feeling insecure.  

Achievement 
Despite the students’ espoused confidence in their abilities the overall performance on 

the mathematics achievement test was quite poor, particularly considering the basic nature 
of the questions. The average score was about 70% and almost half the students achieved 
this or lower (Table 3). According to other research (Amarto & Watson, 2003; Chick, 
2002; Morris, 2001) the low performance level of teacher education students is not 
surprising. 

Attitude and achievement 
The relationship between the attitude and achievement scales confirms previous work 

(Caraway, 1985; Rech et al., 1993). Analysing the two attitude factors of insecurity and 
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confidence against the achievement scale revealed a significant negative correlation for 
insecurity (Tables 5 and 6). So, if students feel insecure about mathematics they are likely 
to gain a low score in the achievement test. However, the confidence factor did not 
correlate significantly, meaning that confidence in one’s mathematical ability is not a 
reliable predictor of achievement in the test. Considering the overall low scoring in a 
relatively easy test, perhaps this indicates overconfidence in this cohort of students. 

Achievement and attitude subscale factors 
When the correlation between the total attitude scale and the achievement scores is 

compared with the correlation of the separated subscales of ‘attitude to teaching’ and 
‘attitude to mathematics’ to achievement, an interesting difference emerges (Table 8). 
While the insecurity factor in both subscales remains negatively correlated with 
achievement in mathematics, the relationship of the confidence factor to achievement is 
stronger in one of the subscales than in the other subscale, and stronger than for the total 
attitude scale. For the total attitude scale the confidence factor was not significantly 
correlated with total mathematics achievement. This is repeated for the subscale of 
‘attitude to myself as a mathematics student’. However, for the subscale of ‘attitude to 
teaching’ the confidence factor is positively correlated and statistically significantly 
(though not strongly). So the level of confidence in teaching mathematics is a better 
predictor of mathematical achievement than is confidence in one’s mathematical ability. 
This difference may point to the relative stability of attitudes about oneself as a 
mathematics student compared to attitudes about teaching mathematics. This interpretation 
is consistent with the study that originally developed the attitude survey instrument 
(Relich, Way, & Martin, 1994) which showed that there was very little change in attitude 
about one’s own mathematical ability during a pre-service course, but significant shifts 
were possible in one’s attitude about the teaching of mathematics by the end of the course. 
As the students for the current study were still in the first year of their undergraduate 
teaching course, this suggests a potential for an increase in confidence and positive attitude 
towards their teaching. 

Conclusion 
This study highlights a number of important results that provide further information 

concerning the links between achievement in mathematics and attitudes towards 
mathematics. It further indicates links between mathematical achievement and attitudes 
towards teaching mathematics that have significant implications for teacher education. It 
has identified two main factors of insecurity and confidence contributing to one’s attitudes 
towards mathematics and teaching mathematics. In general, the study has indicated an 
overall trend towards positive attitudes towards mathematics and teaching mathematics. 
Despite this, the students’ results on the mathematics achievement test were low, thus 
supporting other researchers’ (Amarto & Watson, 2003; Chick, 2002; Morris, 2001) 
findings. These low mathematics scores may seem contradictory in the light of more 
positive attitudes. They indicate, however, that students’ espoused confidence in their 
mathematical ability does not necessarily ensure high achievement. To counteract this 
finding, the level of confidence in teaching mathematics is a better predictor of 
mathematical achievement than confidence in one’s own ability. This may point to the 
relative stability of attitudes towards one’s own mathematical ability as a student compared 
to attitudes about teaching.  
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The clear connection between the attitudes and the achievement scales was generally as 
expected. The strength of the connection between the two suggests that, among other 
things, mathematics teacher educators need to enable pre-service teachers to have success 
in their mathematics while, at the same time, providing methods and models of good 
pedagogical practice. 
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