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Abstract  

This study examined the effect of a six week combined movement and story-telling 

intervention on motor competence and naming vocabulary in British pre-schoolers. 

Using a cluster randomised design, three pre-school classes were allocated to one of 

a combined movement and story-telling intervention (n = 22), or a movement only (n 

= 25) or story-telling only (n = 27) intervention. Motor competence and language ability 

were assessed pre, post and eight week post intervention. Results from repeated 

measures ANOVA indicated significantly greater improvement in both motor 

competence and language ability pre to post intervention for the combined movement 

and story-telling group compared to the movement only or story-telling only groups. 

However for the period post intervention to eight weeks post intervention the 

magnitude of change for motor competence and language ability was significant for all 

groups and similar in magnitude. The results of this study demonstrate the efficacy of 

combining movement and story-telling, over movement or story-telling alone, to benefit 

both motor competence and language ability in preschoolers. Combining both 

movement and story-telling appears to offer synergistic benefits in relation to physical 

and communication development which are critical for good development in the early 

years.  

  

Keywords: Motor Development, Physical Literacy, Story-telling, Language, Early 

Years  

    

  



Movement and Story-telling                                                                                                                               3  

  

Introduction  

Increasing prevalence of sedentary behaviour and decreasing engagement in 

sufficient levels of health enhancing physical activity (PA) in children is considered a 

current public health concern (Herman et al., 2015). Low levels of motor competence 

and fundamental movement skills (FMS), e.g. catching, throwing, jumping, running, 

have been identified as a key barrier to development of a physically active lifestyle in 

children and adolescents aged 3-18 years (Lubans et al., 2010). Enhanced motor 

competency and mastery of FMS have also been identified as a key contributor to 

children’s physical, cognitive and social development as well as providing the  

foundation for healthy weight throughout life (Lubans et al., 2010).   

Children with better motor competence also have higher levels of academic 

achievement and PA (Jaakkola et al., 2015). Higher levels of motor competence may 

enable children to engage in higher levels of PA which, in turn, result in improved 

cognitive performance and academic achievement. The link between PA and 

academic achievement in children has recently been supported by Haapala et al. 

(2017). Haapala et al. (2017) noted that children, aged six-eight years old, with higher 

levels of PA and lower levels of sedentary time had higher scores for reading fluency 

and reading comprehension compared to children with either lower levels of PA or 

higher levels of sedentary time. This association also persisted across all the ages 

examined in their study leading Haapala et al. (2017) to conclude that promoting a 

physically active lifestyle may benefit the development of reading skills in children 

during their pre-school (i.e. the time before a child is old enough to go to school) years.   

  The purported link between motor development, PA and academic  

performance is not new, but only a few studies have examined this issue in young 

children. This may be due to the complexity in assessing these constructs in young 
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children; data collection is more time and labour intensive in this population relative to 

older children or adults. Most prior work has mainly focused on executive function  

(i.e. the cognitive ability to manage oneself and one’s cognitive resources) and 

selfregulation (i.e. cognitive skills that help regulate thoughts, behaviour and 

responses) and the link between movement and language has received little attention. 

Recent work by Becker et al. (2014) has however reported that active play was not 

significantly associated with emergent literacy or mathematics scores in 50 

preschoolers. Becker et al. (2014) also reported an indirect effect of active play on 

emergent literacy which was mediated by self-regulation. They suggested that 

increasing active play, led to growth in self-regulation which, in turn led to increased 

academic achievement and consequently postulated that PA during the pre-school 

period may have a positive effect on academic achievement (Becker et al., 2014). 

Likewise, research by Chang et al. (2013) reported a significant increase in response 

accuracy and reduction in response times on an Eriksen flanker task in preschoolers 

who undertook a 35 minute, twice weekly, low-moderate intensity coordinative 

exercise programme for eight weeks. Chang et al. (2013) suggested that exercise may 

preferentially benefit prefrontal lobe dependant tasks in preschoolers by increasing 

attentional resource allocation and enhancing efficiency of neurocognitive processing 

(i.e. the ability of the brain to perform a series of operations) in the immature brain.  

The association between motor competence in the early years and academic 

achievement has specifically been acknowledged in the United Kingdom and the 

statutory framework for the early years foundation stage (EYFS) in particular. The 

EYFS places physical development as one of its three prime areas of learning 

alongside communication and language and personal, social and emotional 

development (Department for Education, 2014). Despite this, data suggest that both 

motor and language skills are poor in British children, particularly in the early years 
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(Sylva et al., 2014). The effective provision of pre-school education (EPPE) project  

has also identified a need to develop effective means of enhancing pre-school 

education in a way which is practical and manageable by pre-school staff (Sylva et al., 

2014). Recent research by Schmitt et al (2015) reported that an eight-week, twice 

weekly (20-30 minutes per session) classroom based intervention enhanced 

behavioural self-regulation and cognitive flexibility in a group of 276 pre-schoolers 

randomised into intervention or control groups. Likewise, Diamond and Lee (2011) 

summarised interventions shown to aid executive function development in children 

aged four-12 years old. They reported that executive function can be enhanced in 

children via a diverse range of intervention with the strongest evidence for changes in 

executive function for children in the pre-school years resulting from curricula based 

interventions.   

One potentially effective focus for intervention in the pre-school setting, which  

aligns with the EYFS, would be combining experiences to develop motor competence 

alongside other academic activity in a meaningful manner. There is good evidence 

that movement-based interventions lead to improved motor competence and overall 

PA in young children, including pre-schoolers (Donath et al., 2015). Likewise, there is 

also good evidence that engaging children in story-telling, as an academic activity, 

leads to benefits in language development in typical (Kory and Breazeal, 2014) and 

culturally diverse populations (Goodman, and Dent, 2016; Peterson, and Spencer, 

2016), which may be a precursor to other aspects of academic performance in pre-

schoolers. Interventions that enhance language skills in pre-schoolers have been 

shown to improve reading comprehension ability once children start school (Fricke et 

al., 2013). In turn, good reading comprehension has been associated with better 

academic outcomes (Oakhill et al., 2016). Studies suggest that engaging in story-

telling results in positive effects in intellectual, social and emotional development 
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(Hasni-Mokhtar et al., 2011) because as children engage in story-telling they learn to 

listen to, participate in and understand narrative discourse creating a path to more 

sophisticated use of language, which is important in forming relationships with adults 

and other children (Brice 2004; Mallan 1992). The process of story-telling also involves 

memory and social skills (Glonek and King, 2014), both key in early years settings for 

future academic, social and emotional development. There is also potential for story-

telling to employ physical as well as narrative aspects e.g. through ‘acting out’ a story. 

Practices in the early years setting which could employ both physical and story-telling 

aspects together might therefore be well placed to address the three prime areas of 

the EYFS, critical to later academic development (Department for Education, 2014).  

Literature has suggested that movement and PA can improve cognitive 

processing, increase hippocampal volumes, enhance attention and blood flow to the 

brain (Donnelly et al., 2016; Voss et al., 2014) at least acutely post activity. However, 

most prior literature has focused on exercise of moderate to vigorous intensity 

(Donnelly et al., 2016; Voss et al., 2014). Maintaining such intensity of exercise with 

pre-schoolers may be unrealistic due to the nature of movement and activity patterns 

in this age range. Another suggestion for enhanced academic and cognitive 

performance in pre-schoolers may arise from embodied cognition (Wellsby and 

Pexman, 2014). Embodied cognition approaches suggest that sensorimotor 

experiences gained through bodily actions within the environment are important and 

useful for developing cognitive capabilities and cognitive processing (Engel et al., 

2013). It is possible therefore that combining a movement intervention with a cognitive 

intervention that uses the frontal lobe (such as a language-focussed, storytelling 

intervention) may lead to additive benefits for both movement and cognitive 

performance (which could in turn lead to better academic outcomes) either as a 

consequence of embodied cognition via sensorimotor experience or enhanced blood 
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flow to the brain with higher intensities of exercise. Using a story-telling approach 

would seem well suited here in terms of its ability to enmesh with physical 

development, thereby meeting the aims of the EYFS as well as being easily accessible 

to pre-school aged children.    

The aim of this study was therefore to pilot a combined movement and 

storytelling intervention, examining the effect of a combined movement and story-

telling intervention, movement only intervention or story-telling only intervention on 

motor competence and naming vocabulary in British pre-schoolers. If such a link can 

be established, then this will lead to potential benefits in PA and academic 

achievement once the children reach school-age.   

  

Methods  

Participants  

Following institutional ethics approval and parental informed consent, 74 preschoolers 

(39 boys; 35 girls aged three-four years) from three nurseries/pre-schools in central 

England participated in a cluster randomised intervention design study. The nurseries 

included were located in areas ranked as 60-80% least deprived in comparison to 

England as a whole using the Index of Multiple Deprivation (APHO 2008). Pre-

schoolers from three nurseries were randomly allocated to one of three, 6 week 

interventions, 1) a combined movement and story-telling intervention, 2) a movement 

only intervention or 3) a story-telling only intervention. Children were only eligible to 

participate if they were free of neurological disease, attentional disorders or physical 

disabilities, and had normal or corrected-normal vision based on a minimal 20/20 

standard. Participants were also only eligible to take part if they did not have a 
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recognised special educational need (e.g. dyslexia), behavioural problems or were 

classified as gifted and talented according to pre-school records.  

Classes (n = three) were randomised into both a combined movement and 

story-telling intervention (n = 22), a movement only intervention (Control) (n = 25) or a 

story-telling only intervention (Control) (n =27). In this way we sought to examine the 

effect of the combined movement and story-telling intervention compared to receiving 

the individual components of the intervention in isolation. Following an orientation 

session, all participants undertook assessment of motor competence (process 

measures) and language ability (pre-test). This process was then repeated on 

completion of the six week intervention period (post-test) and then again eight weeks 

post intervention (delayed post-test). In the present study data was collected from all 

participants pre and post the intervention. However, for the eight week post 

intervention data collection period, the participants had all moved from their 

preschool/nursery setting into primary school. This made it logistically difficult to collect 

the eight week post intervention data on all the original participants, as the children 

had moved to multiple different schools and not all of the schools were amenable to 

participating in the follow up data collection period. As a consequence, 37 children 

provided data at the eight week follow up period. The results of the present study will 

therefore be presented in two parts. Firstly, the pre to post intervention data for all 

children will be presented followed by the post intervention to eight weeks follow period 

for those children where data were available. In this way we sought to indicate the 

acute (pre to post) and longer term (post intervention to eight weeks post) effects of 

the intervention.   

  

Motor competence assessment  
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Process measurements of motor competence were employed in the present study.  

Process oriented motor competence assessments are concerned with how the skill is 

performed and indicate the quality of motor skill competence (Burton and Miller, 1998). 

In the current study four motor skills (run, jump, catch, overarm throw), were assessed 

using the Test of Gross Motor Development-2 (TGMD-2) (Ulrich 2000). The TGMD-2 

assesses whether predefined components of each skill (four components for each 

skill) are performed or not performed to determine the mastery of each skill. Each skill 

was video-recorded (Sony video camera, Sony, UK) and subsequently edited into 

single film clips of individual skills on a computer using Quintic Biomechanics analysis 

software v21 (Quintic Consultancy Ltd., UK). The skills were then analysed using this 

software and a process oriented checklist, enabling the videos to be slowed down, 

magnified, replayed and scored. Scores from two trials were summed to obtain a raw 

score for each skill. The scores for all the skills were then summed to create a total 

score (0-32) reflecting overall motor competence following recommended guidelines 

of administration of the TGMD-2  

(Ulrich 2000). Two researchers experienced in the assessment of children’s  
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movement skills (having previously assessed movement skills in the context of another 

research study) analysed the FMS videos. Both raters had been trained in two 

separate two-three hour sessions by watching videoed skills of children’s skill 

performances and rating these against a ‘gold standard’ rating. Congruent with prior 

research (Barnett et al., 2014), training was considered complete when each 

observer’s scores for the two trials differed by no more than one unit from the instructor 

score for each skill (>80% agreement). Inter- and intra-rater reliability analysis was 

performed for all the FMS between the two researchers. Inter-rater reliability was 

92.3% and intra-rater reliability was 97.6%, demonstrating good  

reliability (Jones et al., 2010).  

  

  

Language ability  

Language ability was assessed using the naming vocabulary subscale from the early 

years section of the British Ability Scales-3 (BAS3, Elliott and Smith, 2011). During the 

test, children were shown a series of coloured pictures and asked to name them. 

Guidelines were provided as to which responses were correct, incorrect, or required 

prompting. The Early Years British Ability Scales is a collection of standardised tests 

that are used to assess general thinking and reasoning skills, including language 

ability in children aged 2.6 to 5.0 years. In the current study the naming vocabulary 

subscale was utilised to provide a measure of language ability which reflects storage, 

search and retrieval processes within an information processing model of cognitive 

performance (Elliott and Smith, 2011). The subscale reflects general language 
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development and asks participants to cognitively match images to names/words 

requiring cognitive search strategies and word retrieval from long-term memory, rather 

than simply being a test of vocabulary. The naming vocabulary subscale is specifically 

designed for use in Early Years populations and  

demonstrates good reliability and validity (See Hill, 2005 for a review).   

 The naming vocabulary subscale test was administered to children on an individual 

basis before and after the movement and story-telling intervention with researchers 

administering the tests being unaware of intervention group allocation. Both pre, post 

and eight weeks post intervention it was administered before the assessment of motor 

competence and in accordance with recommended guidelines for use of the BAS3 

(Elliott and Smith, 2011). Scores are presented as raw ability scores for the purposes 

of the current study in order to capture absolute improvement in naming vocabulary 

between pre and post test.   

  

Intervention components  

For the three different interventions employed in the present study, sessions took place 

twice per week for six weeks and lasted 20-30 minutes per session. The movement 

interventions (either in isolation or combined with story-telling) used in the present 

study were specifically designed for pre-school aged children and were based on 

earlier reports on motor development for children of the ages involved in the study 

(Temple and O’Connor, 2005).   

This design of the interventions was taken, congruent with studies examining 

efficacy of school based movement interventions (Bryant et al., 2016; Morgan et al., 
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2013), in order to have little disturbance on other aspects of the curriculum, to create 

a design that could be realistically integrated into pre-school settings and to explore a 

design that would be more likely to be employed in the pre-school setting by preschool 

staff. The two movement interventions were also designed to be inexpensive and 

developmentally appropriate.   

  

Components of the combined movement and story-telling intervention  

The intervention undertaken by the combined movement and story-telling group was 

based around the popular children’s book The Gruffalo (Donaldson and Scheffler, 

2009). The movement related element of the intervention lasted approximately 20 

minutes per session with five minutes before and five minutes afterwards focused on 

the story-telling element. The intervention was designed to enhance motor 

competence but in a way which added activities which would require the development 

of key aspects of communication such as facial expressions, body language and 

emotion.   

For each session the children undertook activities relating to the following key 

FMS: Jump, leap, hop, slide, gallop, skip, throw, and catch.  In each session the 

children focused on the role of one of the characters in the book and working on 

movement patterns that related to that character (e.g. a mouse, an owl). The full 

programme can be provided on request to the first author. In the final session of the 

intervention, the children integrated all the movements they had previously worked on 

using the narrative of The Gruffalo to ‘tell’ the story using movement. The movement 

demands of the programme were monitored by researchers during each session to 

ensure that the dose of activity per session was comparable for all children. Within 

each session the children were undertaking approximately 80-100 foot contacts of 
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locomotor activity with integrated object control activities classed as moderate intensity 

as recommended for children engaged in plyometric type activity (Chu and Myer, 

2013).   

Prior to each session, a researcher sat with the children and explained the 

character they were going to be working on that week and asked them to describe how 

that character might move. The researchers probed the children’s answers by asking 

questions such as ‘how’ and ‘why’. For example, in the case of the snake in the story 

children often responded that he would ‘slither’, ‘slide’ ‘wriggle’. This was then followed 

by the researcher asking ‘how would the snake slither/slide/wriggle?’ with the 

researcher implicitly working on use of adjectives/descriptive language with the 

children, and then ‘why would the snake move that way?’ prompting the children to 

think about where that particular animal lives and specifically about how they move. 

There was a focus, per week, on four children (different children each week) providing 

the stem answers to the first question and then asking other children to then contribute. 

At the end of each session the researcher would also sit with the children and show 

them particular images from the book, and the particular page/animal in the book they 

were working on that week. The researcher asked the children to describe what they 

could see in the picture. This was followed by prompts to add descriptive words to the 

initial responses. Finally, the children were then asked to explain how they thought the 

animal/creature in each picture felt. As with the other elements of the story-telling 

aspect, the researcher prompted the children to ask ‘why’ they thought this. The 

researchers were conscious to ensure all the children in the group contributed verbally 

over the course of the six week programme.    

  

Control interventions  
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The two other groups were employed as control groups. The two control interventions 

were designed, as best as possible to reflect either the same movement content or the 

same story-telling content experienced by the combined movement and story-telling 

group. The movement intervention only group undertook the same movement activity 

programme that was undertaken by the combined movement and story-telling 

intervention but without the beginning or end of session discussion element and with 

each session lasting approximately 20 minutes. The movement only intervention group 

undertook activities relating to the same FMS: Jump, leap, hop, slide, gallop, skip, 

throw, and catch that the combined movement and story-telling group also undertook. 

However, for this group, the sessions were not contextualised with the story of The 

Gruffalo. Instead the sessions were introduced with the particular skill/skills the 

children would be working on that session. Following this, the children engaged in FMS 

activities for a 20 minute period. In the movement only group, the same skills were 

performed in the same way as the combined movement and story-telling intervention 

but without the context of the story.   

The story-telling only intervention group experienced the same story related 

input as the combined movement and story-telling group but without the movement 

aspect. In lieu of the movement session the children were read the story of The 

Gruffalo each session. The children in the story-telling only group were asked the same 

questions as those in the combined movement and story-telling group. The same 

probe questions were used and there was an emphasis on four children each week 

providing stem answers to the first question and then asking other children to 

contribute, in exactly the same way as occurred with the combined movement and 

story-telling group. Likewise, at the end of each session, the children in the storytelling 

only group were shown the same images from the book and were asked the same 
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questions as the children in the combined movement and story-telling group. In this 

case, each session in the story-telling only condition took approximately 10 minutes.   

  

Statistical analysis  

Recognising that there was a discrepancy in the number of participants who were able 

to provide eight week follow up data, compared to the number of participants who 

completed pre and post intervention assessment, two phases of statistical analysis 

were performed. In the first case, in order to examine any differences in FMS scores 

and language ability pre to post the intervention, two (one for FMS and one for 

language ability) repeated measures Analysis of Variance (ANOVA) were performed. 

Scores for FMS and language ability were included as within subjects factors and 

intervention (combined movement and story vs. movement only vs. story only) was 

included as the between subjects factor.  

 Secondly, in order to examine the effect of the intervention on FMS and language 

ability eight weeks post intervention, the statistical analysis was rerun using two, two 

(post, vs. eight weeks post) X three (intervention group) ways, repeated measures 

ANOVAs. This second analysis served to examine any changes in FMS and language 

ability from the end of the intervention to the eight week follow up period in the 37 

children (story-telling only n = 14, movement only n = eight, movement and story-telling 

n = 15) who were available to complete the data collection during this phase. Where 

any significant differences were found post hoc pairwise comparisons (Bonferroni 

adjusted) were employed to examine where the differences lay. Partial ƞ2 was used 

as a measure of effect size. The Statistical Package for Social Sciences (SPSS, 

Version 20) was used for all analysis.  
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Results  

FMS  

Results from repeated measures ANOVA examining any changes pre to post the 6 

week period indicated a significant group X Pre to post intervention interaction (F 1, 

74 = 19.8, P = 0.001, Partial ƞ2 = .769, See Figure 1). Bonferroni adjusted post hoc 

pairwise comparisons indicated no significant difference between FMS scores for the 

three groups pre intervention (P = 0.406). Post intervention FMS scores were 

significantly higher for the combined movement and story-telling group compared to 

the story-telling only (P = 0.001) and movement only (P = 0.005) groups. There was 

no significant difference in FMS scores post intervention between story-telling only and 

movement only groups (P>0.05).  Motor competence significantly increased pre to 

post for all the groups (all P = 0.001) with the magnitude of change being significantly 

greater for the combined movement and story-telling group (Δ=4.86) compared to the 

movement only (Δ=2.88) or story-telling only (Δ=1.77) groups.   

  

***Figure 1 about here***  

When data was analysed using the post intervention to eight weeks post data, 

there was a significant main effect for time (post intervention to eight weeks post (F 1, 

34 = 8.014, P = 0.008, Partial ƞ2 = .191, See Figure 2). This indicated that, irrespective 

of group, FMS scores increased significantly post intervention to eight weeks post 

intervention.  There was no significant time x group interaction (P = .762) with the 

magnitude of change for FMS being Δ=0.6, 0.9, and 0.7 for story-telling, movement and 



Movement and Story-telling                                                                                                                                

17  

  

combined movement and story-telling groups. Data were reanalysed using analysis of 

covariance, controlling for age. This did not change the findings of the original 

statistical analysis, nor was age significant as a covariate, so is not reported further.  

***Figure 2 about here ***  

Language ability  

Like the results for motor competence, the results from repeated measures ANOVAs 

for language ability scores indicated significant group X time (pre to post) interactions 

(F 1, 74 = 64.59, P = 0.001, Partial ƞ2 = .469, See Figure 3).   There was no significant 

difference in naming vocabulary scores pre intervention (P = .267). Post intervention 

naming vocabulary scores were however significantly different (P = 0.001). Post 

intervention naming vocabulary scores were significantly higher for the combined 

movement and story-telling group compared to the story-telling only (P = 0.001) and 

movement only (P = 0.003) groups. There was no significant difference in naming 

vocabulary scores post intervention between story-telling only and movement only 

groups (P>0.05). Naming vocabulary scores significantly increased pre to post for all 

the groups with the magnitude of change being significantly greater for the combined 

movement and story-telling group (Δ=13.6, P =- 0.001) compared to the movement 

only (Δ=5, P = 0.001) or story-telling only (Δ=3.4, P = 0.08) groups.  

  

***Figure 3 about here***  

When data was analysed using the post intervention to eight weeks post data, 

there was a significant main effect for time (post intervention to eight weeks post (F  
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1, 34 = 10.03, P = 0.003, Partial ƞ2 = .233, See Figure 4).  Irrespective of group, naming 

vocabulary scores increased significantly post intervention to eight weeks post 

intervention.  There was no significant time x group interaction (P = .887) with the 

magnitude of change for naming vocabulary being Δ=4.8, 3.1 and 4.2 for storytelling, 

movement and combined movement and story-telling groups. Data for language ability 

were also reanalysed using analysis of covariance with age as a covariate. This did 

not change the findings of the original statistical analysis so is not reported further.  

  

***Figure 4 about here***  

  

Discussion  

The results of this study demonstrate the efficacy of including a combined movement 

and story-telling intervention on both motor competence and language ability in 

preschoolers. The changes observed in the current study were superior when 

movement and story-telling were combined compared to those seen in children who 

undertook either a story-telling only or movement only intervention. The current study 

is the first to date that has investigated the potential of integrating movement and story-

telling into an intervention in a way which is practically useable by pre-school teachers. 

As such the results of the current study are novel and extend the work of prior 

researchers that have demonstrated the importance of developing motor competence 

(Donath et al., 2015) or language ability (Fricke et al., 2013) through intervention in 

pre-schoolers. Importantly, the combined movement and story-telling intervention 

trialled in this study explicitly address the three prime areas of the EYFS (Department 
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for Education, 2014). We therefore suggest that this approach offers an innovative and 

useful means by which to improve physical and cognitive performance in children aged 

3-4 years old.  

 The results of the current study in respect to both language ability (via BAS3 naming 

vocabulary scores) and motor competence (via total FMS scores) demonstrate a 

‘schooling effect’ that is more commonly associated with the onset of formal school 

education rather than pre-school education. The schooling effect is commonly seen 

when children begin formal education and is associated with an acute increase in 

scores for cognition and academic ability due to the introduction of formal ‘schooling’ 

(Carlson et al., 2012). Thus, the present intervention may augment the improvements 

seen in cognitive and academic ability when children move into school by potentiating 

the effect in pre-school and thereby prompting a double schooling effect. This 

suggestion is however speculative and additional research would be needed to 

examine whether this double schooling effect would be present or whether the 

changes observed in the present study simply elicit the schooling effect earlier than 

expected. The data presented in the current study suggest the combined movement 

and story-telling intervention accelerates motor competence and language ability pre 

to post intervention but that once withdrawn motor competence and language ability 

reverted to an expected developmental pathway. The larger increases in FMS and 

language ability seen in the combined movement and story-telling group, compared to 

the story-telling only or movement only groups, resulted in higher FMS and language 

scores eight weeks post intervention, but the magnitude of change for both FMS and 

language ability were similar for all groups from completion of the intervention period 

to eight weeks post intervention.  
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Given the novel approach taken in this study it is somewhat difficult to make 

direct comparisons between the results presented here and the results of previous 

work. The results of the current study do however align with prior work which evidences 

that FMS can be enhanced via bespoke interventions based in pre-school settings 

(Donath et al., 2015; Adamo et al., 2016). The results of the present study also support 

claims made by Adamo et al. (2016) that brief interventions, based in pre-school 

settings, that target movement skills may be particularly effective.   

The results from the present study are also difficult to compare to other 

interventions that have focused on language and language related ability (e.g. Fricke 

et al., 2013) and it is important to try to explain why the combined movement and story-

telling intervention produced significantly more positive improvements in language 

ability than the story-telling intervention alone and why the combined group produced 

significantly greater change in FMS compared to the movement intervention alone. 

There is more than one potential mechanism for the changes seen in the current study. 

Firstly, acute bouts of exercise have been shown to promote transient changes in brain 

function, cognition and academic performance (Hillman et al., 2009). It has also been 

suggested that the period immediately post a 20 minute bout of PA may be one where 

academic performance can be enhanced if used in an interventional approach, as is 

the case with any intervention (Hillman et al., 2009). The main element of the language 

aspect, in the current intervention, occurred immediately following the movement 

element. This would correspond to the purported window of advantage, due to 

increased blood flow to the brain (Dietrich 2003), where potential for cognitive and 

academic performance can be augmented.   
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Secondly, integrating the story of The Gruffalo within the movement aspects of 

the intervention, where children ‘acted’ and moved like the various characters in the 

book, may have been more involving and attractive for the children to engage in, 

compared to the movement only or story-telling interventions. The children may 

therefore have invested more or engaged more with the combined intervention as a 

consequence resulting in enhanced language compared to the story-telling only group 

and enhanced FMS compared to the movement only group. Embedding a narrative 

with movement in the combined story-telling and movement group may have made the 

movement aspect more enjoyable, requiring greater use of imagination by the children. 

Both enjoyment and imagination that have been cited as developing through story-

telling approaches (Hasni-Mokhtar et al., 2011). Language is also acquired more easily 

within the ages of the children participating in the present study (Hillman and Biggan, 

2017). Thus, the results presented in the current study may be a consequence of the 

combined effects of using the proposed post activity window for enhanced cognitive 

and academic performance to embed language, alongside a more engaging 

movement intervention where story telling features within the motor development 

activities in the period where language is more easily acquired.   

The intensity of the intervention was judged based on the number of foot 

contacts the children undertook and employed movements classified as being of low 

to moderate intensity (Chu and Meyer, 2013). No direct measure of the intensity of the 

movement intervention sessions was made. Using objective monitoring (e.g. heart rate 

monitors, accelerometers) to assess this aspect of the intervention was not feasible in 

terms of the time constraints before and after each intervention session to fit children 

with monitoring equipment. Nevertheless it would be useful for a more objective 
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measure of the dose of the exercise intervention to be made in future.  As a 

consequence it may be equally likely that the changes reported in the present study 

arose due to embodied cognition. It has been argued that sensorimotor experiences 

in childhood are essential for learning and enable children to increase cognitive and 

physical capabilities as a result of their sensorimotor interactions with the environment 

(Wellsby and Pexmen, 2014). There is also evidence that sensorimotor experiences 

are beneficial for motor learning in infancy and language development and higher 

order cognition as children approach school age (Kontra et al., 2012). It is possible 

that the sensorimotor experiences provided as part of the movement intervention, 

coupled with the focus on story-telling in the combined movement and story-telling 

intervention served to augment the changes in language development and FMS for 

the combined group compared to the storytelling only or movement only groups.  

These suggestions are however speculative as no assessment of brain 

function, motivation or readiness to engage was made. Undertaking such assessment 

with pre-schoolers would be challenging and, in regard to brain function such 

assessment cannot be made outside of laboratory environments. Future research 

which attempts to unpick the mechanisms of change for the motor competence and 

language ability changes reported in the current study would be welcome and useful 

in explaining the findings from the initial trial of this intervention.  

Prior research by Becker et al. (2014) has also suggested that the effect of 

active play on mathematics and emergent writing ability in pre-schoolers was mediated 

by self-regulation. Changes in self-regulation may therefore also be one of the 

mechanisms driving the augmentation in language seen in the present study.  It may 

be also be possible that the PA involved in each of the intervention sessions enhances 
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the connections between the neural systems involved in both motor and cognitive 

performance (Salmi, 2010) leading to increased performance in both motor and 

cognitive type performance.  

The findings reported here are based on a relatively small sample of children 

from one geographical area of the UK. They are also limited to children within EYFS 

of the British curriculum. The present study was truly exploratory and sought to 

examine if combining story-telling with movement might be a useful approach to 

enhance movement and language in pre-schoolers. While the results of the current 

study are positive in this respect, it is possible that the intervention examined here 

could have also had positive impacts on other aspects of pre-schoolers’ academic 

performance, such as verbal comprehension, spatial ability or non-verbal reasoning. 

Likewise, a restricted range of FMS were examined and the intervention might also 

have influenced motor skills other than the run, jump, throw and catch that were 

examined here. The time and labour demand of examining a wider range of outcome 

variables in pre-schoolers precluded their inclusion until the central hypothesis of this 

study had been established. Future research extending the work presented in this 

study is therefore needed which evaluates the effectiveness of this combined 

movement and story-telling intervention on a wider range of FMS and academic 

performance outcomes, in addition to other relevant secondary outcomes such as 

health indices and PA.  

The results of this study suggest a six week combined movement and 

storytelling intervention enhances motor competence and language ability in 

preschoolers to a greater extent than a movement only or story-telling only 

intervention. The intervention is time and cost economical with ease of administration 
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for preschool staff and offers a positive opportunity for instilling good movement 

patterns in children alongside concurrent opportunities for academic development and 

in a way that addresses the three pillars of the EYFS for pre-school education.  
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Figure 1. Mean ± SE of Total Fundamental Movement Skill (FMS) score (0-32) pre to 

post intervention for story-telling only, movement only and combined movement and 

story-telling groups.  
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Figure 2. Mean ± SE of Total Fundamental Movement Skill (FMS) score (0-32) post 

intervention to eight weeks post for story-telling only, movement only and combined 

movement and story-telling groups.  
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Figure 3. Mean ± SE of British Ability Scales 3 (BAS3) Ability Score for naming 

vocabulary pre to post intervention for story-telling only, movement only and combined 

movement and story-telling groups.  
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Figure 4. Mean ± SE of British Ability Scales 3 (BAS3) Ability Score for naming 

vocabulary post intervention to eight weeks post for story-telling only, movement only 

and combined movement and story-telling groups.  
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