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Executive Functioning 
• Processes of the brain that drive 

goal-oriented behaviour 

• Often broken down into working 
memory, inhibitory control, and 
cognitive flexibility. 

• Mainly occurs in the prefrontal 
cortex

• Variance in adolescence accounted 
for 90-100% by genetics





Working Memory 
• Where thoughts are held and manipulated

• Working (central executive/ active processing)
• Memory (temporary storage/ rehearsal)

• We can choose what to think about and how to think about it (i.e. 
under top-down control)

• Bouts of spiking versus little or no spiking
• Brain uses multiple mechanisms to maintain information in 

working memory
• Memory struggles versus concentration





Improving Working Memory 

• Researchers disagree over benefit of WM training
• [Computerized] Training short-term memory improves short-term 

memory moderately (Rapport et al., 2013) 
• No effect of WM training on typically developing children (Sala & 

Gobet, 2020)



Cognitive Flexibility
• The ability to shift and update actions in conjunction with task, 

goal, and environment
• Dopaminergic signaling in striatum is strongly implicated in 

executive functions including cognitive flexibility
• Dopamine plays an important role in adapting to new information 

and switching between mental strategies (Miederer et al., 2025)
• Higher cortical dopamine levels means lower striatal dopamine 

levels 
• Links to increased self-harm in adolescence 







Improving 
Cognitive 
Flexibility













Development of EF

• Dynamic, might be best explained by gene-by- environment 
mechanisms 

• Exposure to prenatal deprivation and substances of abuse can 
reduce cognitive ability 

• Violence, abuse and environmental deprivation can all contribute 
to worsening EF

• Environmental differences explain variance in adulthood EF



Interventions 
• CogMed and other computer practice 

• Improves specific skills practiced
• No evidenced it transfers to other untrained EF domains
• Questionable whether learned skills can be applied to 

real world situations 



Interventions 
• Environmental Training 

• Ex. Circle time games such as “freezing” when music stops
• Found to enhance inhibition only in 

preschoolers who entered the study 
with lower inhibition control than average 

• Chronic physical activity (such as sports) 
has been shown to help improve aspects 
of EF

• Cognitively challenging activities, such as
team sports, more helpful than 
non-engaging aerobic exercise 



Interventions 

• Tools of the Mind and Montessori
• Include activities that foster EF, 

such as pretend play, waiting 
your turn for a certain material

• Activities such as theatre, 
orchestra and choir may help 
with EF skills 



Interventions 
• Self-regulation Skills

• Mindfulness meditation
• Observing sensations 

and thoughts without 
judgement

• Teaches sustained focus, 
task switching 

• Teaching skills
• Planning before acting 



Interventions 
• Biofeedback-enhanced Relaxation

• Uses EEG or EMG signals 
• Teach children to have control 

over the physiological reactions
• Some studies found to have a 

large effect on working memory 
and inhibitory control skills (in 
neurodivergent children)

• Other studies found no impact 
on Neurofeedback for ADHD 
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