
 

Abstract - Dag van het Sportonderzoek 2020    1 

Effects of aerobic and cognitively-engaging physical 

activity on cognitive functions in physical education: a 

cluster RCT 

Esther Hartman1, Anna Meijer2, Irene van der Fels1, Marsh 

Königs2,3, Chris Visscher1, Roel Bosker4 & Jaap Oosterlaan2,3 

1 University of Groningen, University Medical Center Groningen, Center for Human 

Movement Sciences, Groningen, the Netherlands 

2 Faculty of Behavioural and Movement Sciences, Vrije Universiteit Amsterdam, 

Amsterdam, The Netherlands 

3 Emma Children’s Hospital, Amsterdam UMC, University of Amsterdam, Emma 

Neuroscience Group, Amsterdam, The Netherlands 

4 University of Groningen, Groningen Institute for Educational Research, University of 

Groningen, Groningen, The Netherlands 

 
e.hartman@umcg.nl, a.meijer@vu.nl 

Keywords: physical activity, cognition, adolescents, physical education 

 

Introduction 

Physical activity interventions may have positive effects on children’s cognitive 

functions. Recent meta-analyses showed positive effects of physical activity 

interventions on cognitive functions in children (De Greeff et al., 2018) as well as in 

adolescents (Haverkamp et al., 2020). However, in both developmental stages, 

effectiveness depended highly on the cognitive subdomains involved, and the role of 

different types of interventions is still unclear.  

Aim 

This study examines which type of intervention (aerobic, AI vs. cognitively-engaging, 

CEI) has the most beneficial effects on children’s cognitive functions, and whether 

these results are influenced by time in moderate-to-vigorous physical activity (MVPA), 

baseline levels of cognitive functions and organized sport participation.  

Method 

A cluster randomized controlled trial was implemented in 22 Dutch primary schools (N 

= 891 children; 9.2±0.7 years). Intervention groups followed a 14-week program 

during physical education, four lessons a week. The control group participated in 
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regular physical education. Cognitive functions (attention, information processing, 

interference control, working memory and inhibition) were assessed during the pre-and 

posttest using standardized tests. During the lessons, time spent in MVPA was 

measured with accelerometers. Multilevel regression analysis was used for data 

analysis.  

Results 

Multilevel models showed no main effects of the interventions on cognitive functions. 

However, interaction effects demonstrated stronger effects for higher-functioning 

children on information processing and interference control after CEI. Children that 

spent more time in MVPA in CEI or AI had stronger intervention effects on working 

memory (Figure 1). Likewise, participation in organized sports was associated with 

stronger intervention effects on information processing after CEI. 

 

Figuur 1. Children who spend more time in MVPA during the lessons in both 

cognitively engaging as well as aerobic physical activity had higher scores on working 

memory at posttest.  

 

 

 

  

  

Conclusion & Implications 

The present study showed that 14-week physical activity interventions involving 

aerobic activity or cognitively demanding exercise did not benefit cognitive functioning 

in school-aged children. Baseline cognitive functioning, time spent in MVPA, and 

participation in organized sports seem to be more important factors for the 
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effectiveness of a physical activity intervention on cognitive functions than the type of 

activities in itself. These factors should be taken into account in future interventions in 

physical education. 
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