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There is evidence that creating challenge can have a positive 
impact on children’s executive function but only limited 
evidence suggesting impacts on self-regulation outcomes. 
‘Creating and navigating challenge’ means educators creating 
developmentally appropriate challenges for children to develop 
their skills and giving them opportunities to practice and repeat 
them in different contexts. Educators responsively scaffold and 
adapt the level of support they provide as children navigate 
through challenges. They may explicitly pose problems, 
make suggestions, or use increasingly complex instructions 
to increase challenge. Educators also model ways to adjust 
the level of challenge or remind children there are strategies 
they can implement. This enables the level of challenge to be 
adapted, rather than removed. Educators create a supportive 
environment for children to navigate challenges in different 
contexts throughout the day. This technical summary covers 
two broad types of intervention that involve creating and 
navigating challenge: cognitively engaging physical activities and 
cognitive training.

One way of creating challenge is through physical activity that 
involves complex movements and adapting to changing task 
demands, such as taking part in basketball, martial arts, or 
street dancing. Two systematic reviews evaluated the impact 
of creating challenges in this way (Li et al., 2020; Muir et al., 
2023); both suggested that these cognitively engaging physical 
activities are associated with improved executive function 
outcomes such as working memory,1 inhibitory control,2 and 
cognitive flexibility3—perhaps to a greater extent than physical 
activities that do not have cognitive challenge (Li et al., 2020). 
Barnett et al. (2008) and one study each from Bond (2022) 
and Jacob and Parkinson (2015) that were not included in 
the two reviews provide some additional support for providing 
challenge through physical activity. However, in those studies 
physical activity was only one component of a much broader 
programme. The cognitively engaging physical activity 
discussed here is distinct from general physical activity (such 
as running or jumping) that is not as cognitively demanding. 
General physical activity is covered under the approach of 
‘Promoting Physical Activity’.

Research has also investigated the impact of creating 
challenges through cognitive training programmes and 
games. In these interventions, children typically engage with 
structured games designed to improve one or more executive 
functions, moving through ‘levels’ in which material gets 
progressively more challenging. There is some evidence that 
using computerised cognitive training programmes improves 

executive function outcomes. For example, in the ‘Fruit Ninja’ 
game used to develop inhibitory control, children click on 
all the fruit on the screen while simultaneously ignoring any 
bombs that appear (Liu et al., 2015). Three systematic reviews 
(Jacob and Parkinson, 2015; Muir et al., 2023; Scionti, 2020), 
along with one primary study (Zhang et al., 2019), suggested 
that children who engage with these kinds of training tasks often 
improve performance on the games themselves or on specific 
measures of executive function (though the majority 
of studies do not measure self-regulation). However, effects 
of computerised cognitive training do not always extend to 
broader educational outcomes (Jacob and Parkinson, 2015; 
Muir et al., 2023; Scionti, 2020). Cognitively challenging games 
are another form of cognitive training (for example, in the game 
‘I went to the market and I bought …’, children repeat the list 
they have just heard and add one item to the shopping list). The 
limited evidence base for these non-computerised training tasks 
and games is mixed, with Muir et al. (2023) finding limited 
effectiveness and another review finding computerised and non-
computerised training to be equally effective (Scionti et al., 
2020). However, Muir et al. (2023) did find that mediated 
structured play4—where educators initiate play-based activities 
that increase in their cognitive complexity—has the potential to 
improve executive function outcomes for children in the early 
years. 

We found some limited evidence that creating challenge may be 
differentially effective for at-risk children. A meta-analysis 
of cognitive training interventions concluded that effects were 
stronger for children from lower-income families than those from 
higher-income families (Scionti et al., 2020). Creating challenge, 
especially via cognitive training exercises, may therefore be 
particularly effective for certain subgroups of children.
Research suggests certain conditions may support effective 
adoption of this approach. Incrementally increasing challenge 
based on the child’s performance may be more effective than 
guiding children through preset levels of complexity (Muir et al., 
2023). Cognitive training may be especially effective when an 
educator provides metacognitive scaffolding for the child while 
they are completing the training tasks (for example, by providing 
suggestions or asking questions such as, ‘I wonder what would 
happen if…’; Pozuelos et al., 2019).5 Some evidence also 
suggests that cognitive training is more likely to lead to positive 
outcomes when implemented with a group rather than 
individually (Scionti et al., 2020). However, care should be taken 
when introducing cognitive challenge through classroom games. 
Game-based approaches can help children to enjoy and 

1

1 Working memory is an executive function that describes our ability to temporarily hold and manipulate information in our mind. It acts 
like a mental notepad that helps us complete tasks and solve problems.
2 Inhibitory control is an executive function and describes our ability to control our urges and to think before we react.
3 Cognitive flexibility is an executive function that characterises our capacity to switch between different tasks and cognitive processes. 
It involves the ability to shift attention and modify thinking in response to changing situational demands.
4 The review’s authors define ‘mediated structured play’ as a guided and intentional form of play where an adult provides children with 
play-based activities that have a specific objective, in contrast to free or unstructured play where children play without direction or 
guidance from an adult.
5 Metacognition refers to the ways learners monitor and purposefully direct their learning.
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engage, though it can be difficult to suitably tailor the level of 
challenge to individual children when playing as a group (Muir et 
al., 2023; Scionti et al., 2020). 

Common practices featured in our evidence base for 
this approach included enabling repetition and providing 
opportunities to practise. In most of the interventions, games 
comprise structured activities that increase in difficulty and 
complexity. For example, children could dance to music and 
freeze once the music stops, with complexity of the challenge 
increased by changing the game’s rules. Providing children with 
opportunities to test out different strategies was also common. 
There were also interventions where the educator provided 
prompts or suggestions to help children when they struggled 
with challenges. However, in many of the studies, the role of the 
educator was not described. For cognitive training programmes 

in particular, children appeared to complete activities 
independently by using technology with minimal supervision; this 
may be less applicable to very young children. 

The majority of the studies underpinning this approach involved 
research with four- to six-year-olds, with a smaller number 
involving children aged three. Studies were only included if the 
majority of children were aged six or under. The evidence base 
comes from a range of countries, including the United States, 
the United Kingdom, Australia, China, and Spain. Studies often 
tested interventions delivered by highly trained researchers or 
through computer programmes with limited adult input. It is 
therefore important to consider that findings from these studies 
may not generalise well to real early years settings (Muir et al., 
2023). 
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