
Interestingly, the anxiety-related questions did not form a separate factor but instead loaded onto the 
confidence factor, while questions related to engagement with maths and perceived importance of maths 
also loaded onto a single factor. 

To test for evidence that these constructs might be pedagogically significant, we used them along with 
student demographic factors (KS2 Maths scaled score, PP status, gender and EAL status) as predictors of 
attainment and progress in two regression models. Attainment was measured using the standardised scores 
from commercially-available PUMA papers (summer paper) published by Hodder Education. Progress was 
measured as the difference between the standardised scores on these tests and the KS2 standardised scores 
(converted to the same standardisation scale). These analyses revealed that there were three statistically 
significant predictors of attainment (KS2 scaled scores, maths enjoyment and maths confidence). However, 
only one of these (maths enjoyment) significantly predicted progress.  

To test the stability and re-test reliability of this factor structure, we administered the same questionnaire 
to 217 Year 8 students from three previously untested schools across two timepoints separated by 45 days. 
Factor analysis of the data from the first of these timepoints revealed a very similar three-factor solution 
with the same factors as before. The average change in loadings for the solution based on this sample was 
-0.002 (SD = 0.1, largest absolute change = 0.265).  Having confirmed the stability of this factor solution, we 
used the factor model from the Year 7 sample to predict the Year 8 sample at both timepoints, and then 
evaluated the test-retest reliability by calculating the correlation coefficients for the three factors between 
the two timepoints. These were 0.77, 0.80 and 0.67 for maths enjoyment, maths confidence and perceived 
importance of maths respectively, suggesting that these factors are stable over time. 

In conclusion, we have developed a short, easy-to-administer instrument that shows potential for 
measuring pedagogically significant motivational factors. The items on the questionnaire have high internal 
consistency, and the factor scores are stable over time. The factor structure also appears to be stable across 
different samples. 

One possible interpretation of these results is that maths enjoyment is the key motivational factor driving 
learning and that maths confidence is related to attainment level. Further work should focus on longitudinal 
studies to explore these hypothesised causal relationships. It would also be important to investigate the 
relationship between maths confidence and maths anxiety.
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For at least the last three decades, it has been accepted that emotional affect influences a student’s 
cognitive performance, particularly in mathematics1,2. More recently, the focus of research has centred 
on motivation3 and anxiety4,5. The implicit pedagogical assumption underlying this research is that 
interventions increasing student motivation or decreasing anxiety should also promote learning.

The goal of the present study was to develop a short (≤ 20 items), accessible, easy-to-administer 
questionnaire that could measure factors related to maths motivation and anxiety, and to test the degree 
to which these factors predicted maths progress in populations of secondary school students.  As far as we 
are aware, no such instrument currently exists. For maths anxiety in isolation, the modified Abbreviated 
Math Anxiety Scale6 is short enough, and has been shown to correlate with maths attainment7, but it does 
not cover other motivation factors. For these additional motivation factors, the nearest match to our criteria 
is the student attitudes towards mathematics component of the Trends in International Mathematics 
and Science Study (TIMSS)8. This assessment framework has four subscales (engagement, confidence, 
enjoyment and value) that all correlate to some degree with attainment. However, it doesn’t address maths 
anxiety and has 37 items, which is longer than our upper limit of 20. Inspired by both of these, we developed 
a 16-item questionnaire, using accessible language, where participants responded using a 4-point Likert 
scale. We anticipated that this should cover the areas sampled by TIMSS as well as maths anxiety. The 
questionnaire was piloted in a low ability Year 7 class (to check accessibility) and then administered to 531 
Year 7 pupils across three schools. The responses were analysed using factor analysis with oblimin rotation.

This analysis suggested three correlated motivation factors: maths enjoyment, maths confidence and 
perceived importance of maths. Analysis using Cronbach’s alpha showed good internal consistency (alpha = 
0.85).

The highest-loading questions on each of the three factors were as follows:
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Maths 
Enjoyment

I find maths boring (reverse 
scored). 

Maths 
Confidence

I am good at maths.

Perceived
Importance of Maths

If I do well at maths exams 
it will be easier to get a job. 


