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The Challenge

Improvement in maths attainment for all students is central to our mission and impact goals. While 
measuring student attainment can be achieved through the use of well-calibrated tests, evaluating the 
impact of our products on the attainment of individual students is more challenging because of the lack of 
information on what would have happened to those students without our products. Encouraging results 
from our double-blind randomised controlled trial (RCT) have shown that completing an hour of Sparx 
Maths homework a week leads to higher progress and sustained higher attainment in Algebra (Nawaz & 
Welbourne, 2019). However, that result compares doing Sparx homework with doing no homework. A more 
challenging question is how does learning maths in a Sparx-enabled environment compare to learning 
maths without the benefit of Sparx Maths?

Ultimately, we believe that the only way of answering this question definitively would be via a large-scale 
randomised controlled trial (RCT). While regarded as the ‘gold standard’ of research in many fields, RCTs 
have suffered from entrenched criticisms in the field of education. The most common of these criticisms 
have been related to the practicalities and ethical questions involved in organising trials in real-life settings, 
especially when there is not sufficient prior evidence that what is being implemented works or at least is not 
detrimental (Connolly, Keenan, & Urbanska, 2018) .

Therefore, before engaging in a full-scale RCT to measure the impact of Sparx Maths, we would like to 
explore whether we can find some evidence of a positive relationship between time spent by students using 
Sparx Maths and their maths attainment in standardised tests.

The Approach

By the end of the academic year 2018/19, Sparx Maths had been used in 21 schools to various degrees. 
This ranged from some schools choosing to use Sparx Maths for a single year group for homework to other 
schools implementing Sparx Maths across all year groups throughout their maths teaching.

In June 2019, 3956 students from Year 7 and Year 8 across 14 of those schools took part in a standardised 
end of year assessment using commercially available PUMA papers (summer paper) from Hodder Education. 
By mapping the standardised scores obtained by each student to the national 2018 GCSE distribution, we 
obtained indicative GCSE grades for all those students. Among the students who took part in this end of year 
testing, some had never used Sparx Maths, while others had been using our product for sustained periods of 
time, between a few months and two full years, in both classroom and homework settings.

In addition, for most students, we also had information on

• prior attainment - Key Stage 2 (KS2) scaled score;

• demographic characteristics (gender, month of birth, pupil premium, free school meals, and English as 
an additional language);

• class and school;

• time spent using Sparx Maths – expressed as the total amount of time in hours spent working on Sparx 
Maths questions over the course of a school career, in classroom and/or homework settings.

Combining all this information, we followed a multi-level linear regression approach (Gelman & Hill, 2007) 
to investigate the relationship between the indicative GCSE grades of individual students (obtained from the 
PUMA tests) and the amount of time spent using Sparx Maths. As part of the analysis, we controlled for each 
student’s prior attainment, demographic characteristics, other class and school factors and the overall data 
structure.

Conclusions

After following a standard forward and backward model selection process, controlling for both class and 
school clustering, we found that there was a statistically significant association between the end of year 
attainment of students and (1) the time they spent working on Sparx Maths questions, (2) their prior 
attainment (KS2 scaled score), (3) the proportion of pupil premium (PP) students in the class and (4) whether 
they receive PP. See Figure 1 below for how each of these affects grade.

Most interestingly, our analysis indicates that almost one full GCSE grade could be gained, on average, by 
students who spend 4 hours per week working on Sparx Maths questions for a whole school year. Even only 
one hour a week working on Sparx Maths could, on average, yield a 0.24 level improvement in GCSE grades 
(ranging between 0.12 and 0.37; 95% confidence interval) compared with students who did not use Sparx 
Maths.

In line with national trends, the analysis of the June 2019 data supports the finding that, on average, non-PP 
students tend to achieve higher attainment than PP students. We have, however, found no evidence that 
the positive effect of using Sparx Maths differed between PP and non-PP students. This finding suggests that 
using Sparx Maths may help to ensure that PP students do not fall further behind in maths.

Furthermore, across the Year 7 and Year 8 students who sat the papers, we found no difference in attainment 
between boys and girls, students with or without English as an additional language, or across month of birth 
(after controlling for prior attainment).
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Figure 1: Effect size of the different drivers of a student’s attainment, expressed in GCSE grades. Each bar represents the change 
in GCSE grade compared to the average grade due to a one-unit change in the corresponding driver
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