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Evidence Summary—Technical Annex:

Overall, there is strong evidence that early maths approaches can
be effective. The Early Years Toolkit (EEF, 2023) estimates that
children who take part in an early numeracy intervention make, on
average, seven months’ additional progress compared with peers
who do not take part. Multiple systematic reviews found similarly
positive effects for early maths interventions (Malofeeva, 2005;
Nelson and McMaster, 2019a; Wang et al., 2016) including for
pupils at risk of maths difficulties (Mononen et al., 2014). Nelson
and McMaster (2019a) found that interventions targeting younger
children (aged four to six) are more effective than those targeting
first graders (aged six to seven) while Wang et al. (2016) found
some provisional evidence that interventions are equally effective
for younger children (aged three to five) and kindergartners

(aged five to six). This suggests that early years settings have an
opportunity to have a significant impact on even young children’s
maths ability before they start school.

The evidence suggests that early maths teaching can be
successfully implemented in different ways. A systematic review
(Hodgen et al., 2020) found that whole curriculum interventions
can have a positive effect on maths outcomes, aligning with

the positive results from an additional set of primary studies
evaluating whole curriculum programmes (for example, Doabler
et al., 2016; Starkey et al., 2004). It should be noted that

there is large variation in the effectiveness of programmes and
between different evaluations of the same programme (Hodgen
et al., 2020; Nelson and McMaster, 2019b). This may be due

to characteristics of the samples included in the studies or
differences in implementation. A systematic review (Wang et al.,
2016) found that supplemental interventions can be as effective
as whole-curriculum interventions, and there is some evidence
that integrating maths activities into daily routines at points
throughout the day can be an effective approach (Arnold et al.,
2002; Chard et al., 2008; Institute of Education Sciences, 2007).
The findings from systematic reviews suggest that interventions
can be delivered effectively in different group sizes, including
whole-class and flexible grouping arrangements (Mononen et
al., 2014; Nelson and McMaster, 2019a; Wang et al., 2016).
Mononen et al. (2014) emphasised the staffing and resource
costs in delivering small group and one to one interventions. It
may be worthwhile, therefore, for educators to consider how to
target this more intensive support to those who are falling behind.

Children, it seems, can learn maths through play, through
explicit teaching, or a combination of both. Hodgen et al. (2020),
however, found minimal experimental research testing the
effectiveness of play but the evidence that does exist seems
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positive (ibid.; Skene et al., 2022). Other systematic reviews
found that interventions that include games can be effective

for kindergartners (Malofeeva, 2005; Mononen et al., 2014;
Turgut and Temur, 2017). Hodgen et al. (2020) noted that some
successful programmes include elements of both play and explicit
teaching (for example, Institute of Education Sciences, 2007)

and that the evidence around explicit teaching itself is strong and
positive. Mononen et al. (2014) found that explicit teaching can be
an aspect of successful interventions for pupils at risk of maths
difficulties too.

The evidence around educational technology (EdTech) is generally
positive but not consistently so, perhaps because it is not a
unified approach in itself but an umbrella term including a range
of tools and devices that facilitate other approaches. Systematic
reviews have found that interventions that include EdTech can
have a positive impact on maths outcomes (Ran et al., 2021;
Verbruggen et al., 2021), including for children at risk of learning
difficulties in maths (Benavides-Varela et al., 2021; Ran et al.,
2021). Malofeeva (2005) found that interventions that include
EdTech are less effective than other approaches, albeit still
effective. With regard to specific approaches and devices, there
is evidence that EdTech that teaches or provides practice for
aspects of maths—for example, through games—can support
young children’s maths learning (Hodgen et al., 2020). Less is
known about the effect of technological tools like calculators
and robots for young children because less research has been
conducted on these (ibid.). Griffith et al. (2020) found that apps
with interactive elements only sometimes improve children’s
maths outcomes. There is also some evidence that EdTech
programmes that focus on metacognition can support even
young children’s maths learning (Verschaffel et al., 2019).

Regarding how EdTech should be used in the classroom, one
systematic review (Verbruggen et al., 2021) found that it was
more effective for maths learning when children were provided
with support by the educator and when it was used individually
rather than cooperatively, perhaps because cooperative learning
requires additional skills. Additionally, the authors found no
evidence that socioeconomic status was associated with EdTech
effectiveness (ibid.). However, other reviews have noted that

in older age groups there is the risk of a digital divide widening
the attainment gap between disadvantaged pupils and their
peers (Vicentini et al., 2022; Walker et al., 2022). It seems that
EdTech has the potential to facilitate learning in maths, however,
it seems particularly important that educators monitor the effect
of interventions involving EdTech, especially for disadvantaged
pupils.

1. Explicit teaching refers to formal, educator-directed approaches in which educators explicitly support children to develop specific ideas and skills.
‘Metacognition can be seen as the instructions we give ourselves on how to do a particular learning activity or task’ (Muijs and Bokhove, 2020, p.7).
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Some research has explored the effectiveness of additional
targeted teaching, that is, one to one or small group support that
is delivered by an adult in addition to usual instruction. In some
research, this is called ‘tutoring’. The effect of this kind of targeted
additional support on maths outcomes for children in the early
years is unclear and more research is needed. Systematic reviews
have concluded that it can improve children’s outcomes (Pellegrini
et al., 2021), including when it is targeted at low-attaining pupils
(Hodgen et al., 2020), however, both these reviews combined
evidence from the early years and later stages of schooling.
Elsewhere, a systematic review found insufficient evidence for
preschoolers on this topic to conclude that additional targeted
teaching significantly improves maths achievement for this age
group (Nickow et al., 2020).

Other research has explored the effect of peer-assisted learning
(sometimes called ‘peer tutoring’) in which children support
each other to learn. Systematic reviews have concluded that
interventions incorporating peer-assisted learning as one
component of a wider intervention impact maths outcomes
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