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Where is Teaching for Mastery statistically working in
NEHS Maths Hub?

Research Rationale

Teaching for Mastery first began in 2015, and since then, the NCETM’s Maths Hubs programme has
continued to grow. At NEHS Maths Hub, we have been working with 67% of all primary schools and
56% of all secondary schools to implement a Teaching for Mastery approach to Mathematics
education. We aim to work with at least 75% of all primary schools and 65% of all secondary schools
by 2025.

Recently, Maths Hub Lead, Becky Shepherd, has carried out some research looking at local secondary
schools who have implemented Teaching for Mastery. The aim of the research was to trial non-
experimental methods to address whether Teaching for Mastery is associated with improved
assessment scores for students.

When planning this research, the aim was to use GCSE Maths results for schools that implemented
Teaching for Mastery in 2015-16 or 2016-17 with year 7 students and thus, investigate the long-term
impact. These year 7 students were due to sit their GCSEs in 2019-20 and 2020-21 respectively.
However, the global pandemic prevented any analysis of GCSE Maths results — but this can come in
the future as the effects of the pandemic on education continue to waver.

Research Methods

As it was not possible to use GCSE Maths results, the research analysed internal school assessments
for different year groups using an observational approach. Within educational research, randomised
controlled trials (RCTs) are usually deemed the ‘gold standard’ but as an experimental approach,
they often lead to narrow foci, ethical concerns and trial effects.

By adopting an observational approach, schools were able to provide data that already existed and
therefore there was no risk of ethical concerns and trial effects. Schools were encouraged to provide
data for cohorts of students that had been taught using Teaching for Mastery approaches for two or
more years so that a long-term effect could be explored to assess if Teaching for Mastery can be
associated with improved assessment outcomes. With the data, propensity score matching methods
were employed.

Propensity Score Matching (PSM), first introduced by Rosenbaum and Rubin in 1983, is an
observational approach which analyses existing data in seeking to estimate the effect of a policy or
intervention. When random assignment is not feasible, PSM creates matched groups that are equal
on propensity scores (Robinson et al., 2014, Henson, Hull, and Williams, 2010). According to
Robinson et al., (2014), “a propensity score is defined as the conditional probability that an



individual would be assigned to the treatment condition, given a set of relevant covariates” (p. 344).
Covariates are variables that may otherwise affect student achievement and group allocation, such
as pupil premium status, gender and prior attainment.

By matching on a composite score, PSM accounts for the covariates that predict the treatment group
and also relate to the outcome. Therefore, the method endeavours to reduce bias by balancing
confounding variables across the two groups. Results obtained from experiments using PSM
methods have been found to be closely aligned to those from RCTs (Becker & Ichino, 2002). Full
details on how propensity score matching was used for the research can be found in the published
thesis (Shepherd, 2023).

Findings

Three secondary schools that are in the ‘sustaining’ phase of Teaching for Mastery participated in
the research. Of these, two of them were able to provide data that preceded the global pandemic,
so that conclusions could be drawn as to whether adopted a Teaching for Mastery approach to
mathematics teaching and learning impacts on student results.

For the purposes of this article, these two schools will be called school Y and school Z. Within school
Y and school Z, internal assessment scores of two different cohorts of students were compared using
propensity score matching methods. The assessments were consistent for the two cohorts, and this
was an important criterion for a school to be involved in the research.

The schools provided data on the following key covariates on each student for both the Teaching for
Mastery and non- Teaching for Mastery cohorts: prior assessment score, gender, ethnicity, pupil
premium, SEND and EAL status. Propensity scores were generated for each student and through
rigorous matching, two ‘matched’ groups were created that were equal on propensity scores and
therefore balanced in their covariates which could otherwise explain a difference in assessment
scores. The matching process followed the steps set out by Leite (2016).

For school Y, following propensity score matching and analysis of a year 10 Maths assessment, it was
found that the students who had been taught using Teaching for Mastery approaches outperformed
the cohort who had not been taught using Teaching for Mastery approaches by 5.3%.

For school Z, two analyses were conducted: one on year 7 assessment data, and one on year 10
assessment data. The treatment effect of Teaching for Mastery was found to be 6.5% following the
propensity score matching and analysis on the year 7 assessment data. For the year 10 assessment
data, the students who had been taught using Teaching for Mastery approaches outperformed the
students who were not taught using Teaching for Mastery approaches by 4%.

Where next?

It was difficult to find schools to participate in the research who had transitioned to a Teaching for
Mastery approach to mathematics education but had kept their assessments constant. To adopt an
evidence-based approach to Teaching for Mastery, it's important to try to keep assessments the
same so that the impact can be captured.

The results outlined above must be viewed with caution. School data is incredibly noisy, and whilst
the listed key covariates above were controlled and balanced between the two groups, there may



have been other factors that influenced the difference in assessment scores. That said, the
covariates used have all been found to be highly influential on student achievement (Sammons et
al., 2014).

The research paper concluded that propensity score matching can provide a useful way to analyse
the effect of changes in curricula or new initiatives, and therefore for any schools about to embark
upon the Teaching for Mastery journey through their local Maths Hub, it is worth considering if
internal maths assessments can remain in their current form so that the impact can be quantitively
assessed.
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