
20	  Cognitive-‐
Physical	  +	  Executive	  
Function	  Activities

Using	  Music,	  Movement	  
and	  Prosocial	  Interaction	  
to	  Improve	  Cognition	  &	  
Self-‐regulation	  in	  
Children	  Ages	  3-‐12	  





Today’s Landscape

In	  today’s	  workshop	  we	  will	  apply	  current	  neuroscience	  
research	  to	  enhance	  children’s	  skill	  sets	  in	  five	  distinct	  
domains,	  thinking,	  self-‐regulation,	  learning,	  behavior	  
and	  social-‐emotional	  skills.	  

We	  shall	  learn	  patterned	  music,	  movement	  and	  EF	  
coaching	  activities	  to	  help	  children	  become	  empowered	  
learners	  with	  better	  attention,	  memory	  and	  self-‐control.	  



Today’s Objectives
• Apply	  current	  cognitive	  science	  research	  to	  children’s	  executive	  skill	  development.	  
• Understand	  developmental,	  cognitive,	  language	  and	  motor	  milestones	  related	  to	  student	  

academic	  achievement.	  
• Understand	  key	  executive	  skills,	  their	  definitions	  and	  applications	  in	  learning	  and	  behavior.	  
• Understand	  how	  to	  engage	  children	  as	  motivated	  learners	  by	  teaching	  them	  to	  be	  aware	  

of	  what	  executive	  skills	  are	  and	  when	  they	  are	  needed	  for	  more	  thoughtful	  learning.	  
• Learn	  how	  to	  use	  patterns	  and	  sequences	  in	  every	  day	  life	  to	  help	  children	  develop	  better	  

previewing,	  planning	  and	  organization	  in	  their	  learning	  and	  behavior.	  
• Learn	  how	  to	  speak	  with	  children	  about	  their	  cognitive	  skills	  to	  improve	  focus	  and	  

memory.	  
• Learn	  strategies	  to	  teach	  students	  better	  self-‐regulation	  skills,	  memory	  encoding	  and	  

retrieval.	  
• Learn	  brief	  cognitive-‐physical	  activities	  to	  alert	  and	  calm	  the	  brain	  for	  better	  learning	  and	  

behavior.	  
• Understand	  the	  role	  of	  tempo,	  rhythm	  and	  timing	  in	  learning	  and	  behavior.	  



The	  Research	  is	  Clear



The	  “Ready	  to	  Learn”	  Brain







P	  Tomalski	  et	  al	  Developmental	  Science	  16:676-‐687	  2013

As	  early	  as	  9	  Months	  of	  Age,	  Children	  in	  Low	  Income	  Families	  
Have	  Lower	  Activity	  in	  the	  EF	  Areas	  of	  the	  Brain

Frontal	  Lobe	  Activity	   is	  
related	  to	  Attention	  and	  
Language	  at	  16-‐18	  months.

Low-‐Income High-‐Income

Frontal	  Lobe	  Activity	  at	  16-‐18	  months	  
Predicts	  Language	  at	  4-‐5	  years.	  



Poverty
Trauma

Nurturance
Stimulation

Sleep
Nutrition

Executive	  Skills	  Close	  The	  Gap

“I	  am	  expected	   to	  
meet	  all	  of	  these	  
academic	  
milestones	   with	  
students	  who	  
cannot	  sit	  still,	   are	  
unable	  to	  listen	   and	  
forget	  what	  I	  taught	  
them	  5	  minutes	  
ago.”	  Mariah	  N.	  	  
Los	  Angeles



Child	  Development,	  Cognition	  &	  Learning	  







Smart	  Steps	  – Connell,	  Pirie	  &	  McCarthy



Entrain	  
with	  Me



Relationships	  
Build	  

Cognition





“When we consider brain anatomy, we recognize the 
importance of the integration of the cortical and subcortical 
structures of the brain in learning and behavior. We need to 
keep front of mind that the higher level cognitive systems, 
rest on the subcortical structures including the limbic system 
and the cerebellum. Proper integration is needed for high 
quality learning. As the phylogenetically older of the brain 
systems, the cerebellum precedes the prefrontal cortex, in 
the automaticity of learning and behavior.  Both are stored in 
and mediated by the cerebellum.” (Kenney & Comizio, 2016) 

Cognition is Mediated 
by the Cerebellum



Nature	  and	  Nurture:	  The	  Brain

The	  typical	  brain	  is	  about	  2%	  of	  a	  body’s	  weight	  but	  uses	  20%	  of	  its	  
total energy	  and	  oxygen	  intake
The	  brain	  is	  73%	  water,	  it	  takes	  only	  2%	  dehydration	  to	  affect	  your	  attention,	  
memory	  and	  other	  cognitive	  skills
The	  brain	  contains	  about	  86	  billion	  nerve	  cells	  (neurons)
Each	  neuron	  connects	  with,	  on	  average,	  40,000	  synapses
There	  are	  about10,000	  specific	  types	  of	  neurons	  in	  the	  human	  brain
The	  cerebellum	  has	  more	  neurons	  than	  the	  rest	  of	  the	  brain	  put	  together
There	  are	  as	  many	  as	  50	  timesmore glia	  than	  neurons	  in	  our	  CNS



Nature	  and	  Nurture:	  Your	  Senses

Your	  nose	  can	  detect	  a	  trillion	  scents	  and	  remembers	  at	  least	  50,000	  
different	  scents
People	  have	  about	  450	  different	  types	  of olfactory	  receptors
The	  olfactory	  nerve	  is	  the	  shortest	  cranial	  nerve
It	  is	  one	  of	  two	  nerves	  that	  do	  not	  join	  with	  the brainstem, the	  other	  
being	  the	  optic	  nerve
Genetic	  evidence	  suggests	  that	  nearly	  every	  organ	  in	  the	  body	  contains	  
olfactory	  receptors	  including	  the	  skin,	  liver,	  brain,	  colon,	  heart	  and	  lungs	  
You	  can	  smell	  danger,	  fear	  and	  illness



Nature	  and	  Nurture:	  Survive	  Then	  Thrive

We need to attend to environmental demands for 
safety and sustenance (predators and food)
We need to shift and re-select attention targets to 
behave appropriately
We need to learn from past experience
We need to inhibit impulses
We need to shift our thinking and behavior to adapt



Engaging 
Children as 
Cognitive 
Scientists



Musical Thinking

Musical Thinking is a 
cognitive empowerment 
strategy utilizing music, 
movement and rhythm to 
teach children how they think 
and learn helping them gain 
better control over their 
approach to daily tasks and 
activities related to learning 
and behavior.



Musical 
Thinking

“Teaching children 
HOW they think, 
not simply 
what to think.”





Neuronal 
Highways
•Pathways to 

Highways.
•Repetition and 

Practice.
•Highways improve 

learning and 
behavior. “Let’s make 
this easier.”



Let’s	  Learn	  and	  Grow



Decades	  of	  
Research

Focus,	  Self-‐Control	  &	  
Memory
Predict	  School	  Success

FACTS

These	   3	  Skills	  are	  More	  Powerful	  
Predictors	  of	  Math	  and	  Reading	  
Achievement	   than	  is	  IQ!!!

Children	  with	  Poor	  Attention	   in	  3rd
Grade	  are	  8X	  More	  Likely	  not	  to	  
Graduate	  from	  High	  School





Cognitive

•  Organization, planning, approach and time management 
•  Attention (alert, select, sustain, drift)
•  Cognitive control, shift and flexibility
•  Memory, input, manipulation, output
•  Problem solving, decision making

Limbic

•  Emotional regulation and modulation
•  Impulse control and management
•  Motor management planning, pacing, initiation, maintaining, and 
stopping

Domains	  of	  Executive	  Function	  Skills



Alerting Attention
Applying Past 
Knowledge
Balance
Cognitive Flexibility
Cognitive 
Persistence
Coordination
Creative Thinking
Critical Thinking
Decision Making
Emotional 
Regulation

Exploration
Focused Attention
Impulse Control
Inhibition
Memory Strategy
Motor Management
Motor Planning
Motor Sequencing
Narrative Language
Organization
Planning
Previewing
Prioritizing

Problem Solving
Project Planning
Reflection
Rhythm
Sustained Attention
Task Management
Time Allocation
Time Estimation
Time Monitoring
Visual Scanning 
Working Memory

S
K
I
L
S



Cognitive	  Conversations

Cognitive Conversations are 
discussions that bring “Front of 
Mind” what we can think, say and do 
to use our cognitive and self-
regulation skills more effectively.



Alerting, 
Attending, 
Learning & 
Behavior





� Alerting	  –Moving	  to	  a	  state	  of	  cognitive	  
readiness.

� Selecting	  – Moving	  one’s	  attention	   and	  
focus	  to	  a	  specific	  target	  stimulus.

� Attending	  – Directing	  meaningful	  energy	  
and	  attention	  to	  a	  specific	  target	  stimulus.

� Sustaining	  –Maintaining	  attention	   on	  a	  
specific	  target	  stimulus,	  long	  enough	  to	  
take	  action	  on	  it.

� Monitoring	  drift	  – Observing	  the	  mind	  
becoming	  off-‐task.

� Re-‐alerting	  – Bringing	  attention	  back	  online.
� Re-‐selecting	  – Finding	  target	  of	  focus	  once	  

again,	  in	  this	  moment.









Memory



• Working memory - The cognitive system responsible for transiently holding or 
maintaining necessary information or data ready-at-hand for relatively immediate 
access, in a short period of time.

• Processing - The cognitive act of perceiving and responding to a stimulus, often 
under time-constraints.

• Short-term memory - The cognitive system responsible for the holding of 
information for a limited amount of time, usually less than several minutes.

• Long term memory - The cognitive system responsible for the storage of 
information for the long term, often permanently.

• Storing - The process of consolidating cognitive, motor or emotional knowledge.
• Encoding - Taking information into the memory system and registering it as 

meaningful in preparation for storage or retrieval.
• Retrieval - Accessing previously stored information.
• Utilization - Taking action on previously stored information.
• Synthesizing - Combining parts of information or knowledge for action, utilization or 

meaningful application.

Memory



Memory









Rhythm is a foundational component to perceiving 
language and reading.  When listening to variations 
in the rhythmic production of words children are able 
to discriminate single words from compound words 
such as “redshirt” and “red shirt”. Being able to track 
rhythmic patterns is central for speech perception, 
which in turn is important for the acquisition of 
reading skills. 

Rhythm + Language



o Learning includes recognizing, understanding and responding 
to patterns and sequences

o Tasks of daily living dressing, cooking, walking to school
o Reading + Writing
o Numeracy
o Spelling and Vocabulary
o Science and Social Studies
o Homework + projects, involve planning and executing in order -

first, next, last
o Rhythm and tempo provide a scaffold of anticipated intervals 

on which to layer cognition.
o Timing supports and enhances coordination which underlies 

developmental cognition.

How Do Music and Rhythm Enhance Cognition?







Physical	  Activity,	  Cognition	  &	  Behavior	  





Let’s Look at Cognitive-Exercise in 
the Classroom



General Physical Activity - Daily movement, PE, sport, 
fitness ↑ cardiovascular health, diabetes/obesity 
prevention, academic achievement 
Acute Physical Activity/Exercise - Physical activity in close 
proximity to the achievement or cognitive measure event 
↑ academic task achievement
Cognitive-Exercise - (nextgen) Coordinative physical 
movement paired with increasingly complex cognitive 
demands ↑ EF

Research: Physical Activity in School



Classroom physical activities that 
combine physical effort with cognitive 
demands likely produce effects beyond 
those of pure aerobic exercise, e.g., 
running in place (Diamond & Ling, 2016; 
Schmidt, 2016).

Cognitive Exercise



Types of Movement in TKC
o March, Stomp, Step, Tap
o Clap, tap, snap
o Dance Moves
o Sport Moves
o Drumming, body percussion
o Elements
o Ball Bounce
o “Spotlight”
o Mirror, skip, alternate
o Switch tasks
o Synchronized tasks



March Match



Auditory cueing could also 
lead to a different type of 
motor learning process by 
providing a richer setting for 
motor learning and stimulating 
connectivity between auditory 
and motor areas. Rather than 
simply speeding up learning, 
motor activation would result 
in a different learning process 
than uncued movement. 
(Schaefer, 2014).

3 Ways To Cue

Count
Name	  the	  movement	  	  
Signal	  a	  change	  in	  
pattern	  (clap)



“Your brain is rhythmic. It searches for and locks onto 
rhythmic beats. Rhythm appears to be an organizing 
feature of the human brain. Even neurons fire in time, to a 
beat. In research studies, rhythm has been observed to be 
related to language comprehension, speech production, 
math and reading.  While the role of rhythm has not been 
extensively studied in relation to the executive functions, 
clinically we observe that children with better motor (and 
auditory) rhythm and timing inhibit their undesirable 
behavior, plan, sequence and problem solve better.” 
(Kenney & Comizio, 2016)

The Rhythmic Brain



Motor rhythm and timing are precursors to 
behavioral and academic learning.  Further, 
patterning which is a central element of 
learning, coincides with tempo, rhythm and 
timing in both reading and math, Center on the 
Developing Child - Harvard, 2015.

Rhythm, Tempo + Timing



Beat Competency







Cognitive-exercise likely primes the 
brain for learning and may enhance 
attention, on-task behavior, 
sequencing, and memory (Schmidt, 
2016; Donnelly et al., 2016; 
Donnelly and Lambourne, 2011). 









Acute bouts of physical activity 
immediately enhance children’s attention 
and working memory. (Hillman et al., 
2011; Chang et al., 2012; Etnier, et al. 
2014; Verburgh et al., 2014).

Physical Activity & Attention



Movement enhances 
working memory in children, 
particularly those with 
ADHD (Sarver et al., 2015).



What Cognitive Skills Are 
The Children Exercising?Q





“Movement which requires components of specific 
executive functions (sequencing, simultaneous 
processing, inhibition, planning, decision making and 
problem solving) such as dance sequences, martial arts 
sequences, dressage and repetitive targeted tasks such 
as specific tennis tasks may enhance thinking and self-
regulation skills in children.  But it requires much 
repeated practice. A single trial is not enough, the 
child needs to practice enough to develop minimal 
competency.” (Kenney & Comizio, 2016) 

The Sequence is the Secret









Student enjoyment 
while doing activities 
enhances cognition 
(Diamond, 2015).



Paws



STOMP	  
STEP



Create Your Own
o Use circle time, morning 

meeting and academic warm-
up time to dance and move 
rhythmically. This primes the 
brain, improves social cohesion, 
confidence and mastery. 

o Table tap, pretend drums, 
marching, stepping sequences. 

o Build patterns & sequences 
slowly over time.

o Transition to a beat.

o Teach your students the felt-
sense of quick and slow.

o Move 1-5 minutes every 45 
minutes.

o Use cognitive-motor 
movements to prime brain 
before encoding and 
retrieval.

o Let the children create & 
teach patterns + sequences 
1:1, in dyads and groups.





Collaboration,	  Calming	  &	  the	  Stress	  Response	  



Self-Regulation



AH

Together 

We Can 

Calm Down

Resonant	  
Calming



•Explore	  the	  importance	  of	  creating	  learning	  
environments	  built	  with	  high-‐trust,	  kindness	  and	  
caring.	  
•Discuss	  how	  to	  keep	  children	  out	  of	  the	  stress-‐
response	  to	  improve	  their	  ability	  to	  learn	  and	  behave.	  
•Explore	  coping	  &	  calming	  strategies	  for	  high-‐affect	  
moments.	  
•Explore	  self-‐regulation,	  modulation,	  and	  energy	  
management	  activities.	  



Self-
Regulation

Recognizing	  
escalation

Asking	   for	  help	   (I 	  feel	  
revved	  up,	   angry,	  

annoyed)

Stopping	   escalation

Making	   a	  choice	   to	  
use	   a	  calming	   skill

De-‐escalatingInitiating	   calm

Maintaining	   calm

Using	   calming	   skills	  
(breathing,	   music,	  
motor	   movement,	  
yoga,	  meditation)

Using	   energy	   release	  
skills	   (jump	   ropes,	  
trampoline,	   jumping	  

jacks)





Fan	  Breathing
Flip	  n	  Push
The	  Rocking	  V
Ping	  n	  Pong
Pretend	  Hand	  Games

On	  The	  Spot	  Self-‐Regulation





Yogivate







Behavior



Skill	  Deficits	  
and	  Willful	  

Non-‐
Compliance



oMedication
oDevelopmental, 
Behavioral, Learning 
Interventions
oNeurotransmitters
oExercise
oFood/Nutrition
oSleep
















