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“Brain-based” does NOT mean  

immutable or unchangeable. 
 

Experience and activity change the 

brain. 
 

EFs depend on the brain --  

but they can be improved  

by the proper activities 

 



EF skills can be improved  

even in children as young as 4-5 years 

 

without expensive, highly                

technical equipment  

 

by regular teachers 

in regular classrooms  
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Even those who believed that EF can be 

improved, have doubted whether that could 

be done as early as preschool since EF 

depends on PFC, and PFC isn’t fully mature 

until young adulthood.   
  

(Analogy with a 2-year-old’s legs and walking 

and even running at age 2.) 

 

Just because PFC isn’t fully functional, 

doesn’t mean that it isn’t  

functional at all.   

 



Kovács AM, Mehler J. (2009)  

Cognitive gains in 7-month-old 

bilingual infants.  

Proceedings of  the National 

Academy of  Sciences.   

vol 106, p. 6556-6560 

 



EFs can be improved, 

but  to do so they need 

to be continually 

challenged - not just 

used, but challenged. 



Groups assigned to the same 

program, but without difficulty 

increasing, do not show EF gains.  

Setting aside a time to work on EFs 

is less effective than working on 

EFs as part & parcel of  everything 

you do. 



     The Importance of   

     Repeated Practice  



To learn something new, we need 

prefrontal cortex.   

But after something is no longer 

new, persons who perform best 

recruit prefrontal cortex least.   

Prefrontal cortex  

(what I specialize in)  

is over-rated.  

Prefrontal 
Cortex 
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*  Bergida & O’Craven were collaborators on the study. Because they 

were familiar with the task, PFC activation dropped out. 



When something is new, those who 

recruit PFC most, usually perform 

best. 

(Duncan & Owen 2000, Poldrack et al. 2005) 

 

But when you are really good at it, 

you are NOT using PFC. 

(Chein & Schneider 2005, Garavan et al. 2000, 

Landau et al. 2007, Milham et al. 2003, Miller et 

al. 2003)  



Older brain regions have had far longer to 

perfect their functioning; they can subserve 

task performance ever so much more 

efficiently than can prefrontal cortex (PFC).  

A child may know intellectually (at the level of  

PFC) that he shouldn’t hit another, but in the 

heat of  the moment if  that knowledge has not 

become automatic (passed on from PFC to 

subcortical regions) the child hit another 

(though if  asked, he knows he shouldn’t do 

that).   



knowing what one should do 

vs. 

2nd nature (automatic) 

(i.e., NOT dependent on PFC) 

 

 

 

 



The only way something 

becomes automatic 

(becomes passed off  from 

PFC) is through action, 

repeated action.   

Nothing else will do.   



“We are what we repeatedly do.  

Excellence, then, is not an act, but a habit.  

 

We don’t act rightly because we have virtue 

or excellence, but we rather have these 

because we have acted rightly; these 

virtues are formed in a person by doing the 

actions;  

we are what we repeatedly do.” 

 
Aristotle, Ethica Nicomachea, 4th century BC  



Consistent with: what Ericsson reports is 

key for being truly excellent at anything  --  

10,000 hours of  practice,  

need to keep trying to master what is 

just beyond your current level of  

competence and comfort  

(working in what Vygotsky would call 

the ‘zone of  proximal development’) 



Child’s repetitions are of  the utmost 

importance for mental development. 

Very often, when an exercise has 

been repeated and repeated, out of  

all logical limits, there will come to the 

mind of  the child – like a sudden light 

– a mental illumination, as real as it is 

unexpected, a new and fecund 

intuition.             -- Maria Montessori 
 



How can someone practice 

a skill he or she is not yet 

capable of  performing? 

   The answer:  Scaffolds 



Scaffolds enable children to 

practice skills they would not 

otherwise be able to practice.   





only vary by 

diameter 

only vary by height 



 

Buddy Reading 

 a scaffold 



If  we let children try to exercise 

EFs but don’t provide supports 

(scaffolding), children fail and 

feel embarassed, perhaps even 

get scolded. 
 



vs. providing scaffolds to help 

children exercise EFs. 

They get practice, the pride of  

having succeeded (of  being a good 

listener), & increasing confidence 

that they’ll be able to do this. 

And, through repeated practice, 

they improve.  



When their rudimentary EFs are 

working well and are scaffolded, 

children can work in small 

groups, pairs, or alone without 

constant supervision. 





 The Importance of   

    …Action for Learning 

    …Learn through Doing  



a Chinese proverb:  

       I hear, and I forget.   

       I see, and I remember.   

       I do, and I understand. 
   



“The act teaches us the   

meaning of  the act.” 

-Rabbi Abraham Heschel 



Hands-on Learning 
   

We evolved to be able to learn to help us 

act, to help us do what we needed to do.  

If  information is not relevant for action, 

we don’t pay attention in the same way 

(hence the difference in route memory 

for the driver, versus the passenger, of  a 

car).   

You learn something when you NEED it 

for something you want to DO. 



(My son teaching me to program 

the VCR)  

The same is true when we teach 

children in school. They need 

opportunities to concretely 

apply what they are taught.   

 



The ancillary benefits of  children 

being able to work on their own or 

in pairs or in small groups is that 

teachers can then give each child 

individual attention: 

 to observe, to listen, & to teach 

(provide individual instruction) 

And each child can progress at his 

or her own pace. 



Carefully observing each child is a hallmark of  

Montessori. 

In Tools they call this dynamic assessment. 

In both cases the teacher is acting as a 

scientist, testing out hypotheses about  

• what kind of  assistance might be most 

helpful to this particular child?    

• is this child ready for new challenges? 

This is at least as demanding as my scientific 

work. It is not easy. It takes training. 



Training in Careful Observation, 

Training in Generating 

Hypotheses, 

Training in Creatively coming up 

with just the Right Touch at the 

Right Time 

Takes Time. 



Lynn Lawrence, the Director of  the 

International Montessori Assoc., has been 

working in a Displaced Persons Camp in 

Kenya, training the mothers to be the 

Montessori teachers for their children. 

These women were illiterate. 

They had no fancy materials. They were 

taught to make all the teaching materials 

from scratch from what they could find in the 

camp. 



But anyone can be trained. 

The Director of  the International Montessori 

Assoc. has been working in a Displaced 

Persons Camp in Kenya, training the 

mothers to be the Montessori teachers for 

their children. 

These women were illiterate. 

They had no fancy materials. They were 

taught to make all the teaching materials 

from scratch from what they could find in the 

camp. 











    Questions? 

Comments? 



“Executive Functions” 

depend on Prefrontal 

Cortex and the other 

neural regions with which 

it is interconnected. 
 

 



Central 
Sulcus 

Prefrontal 

Cortex 

Frontal Cortex 



Nowhere is the importance of  

social, emotional, and physical 

health for cognitive health more 

evident than with PFC & EFs.   



Prefrontal Cortex & Executive 

Functions are the first to suffer, 

& suffer disproportionately,  if  

we are 

 •  sad or stressed  

 •  lonely or 

 •  not physically fit  



To show the EFs they are capable of, to 

achieve the academic outcomes of  

which they are capable, children need to  

•  feel joyful and relaxed (not stressed)  

•  feel they are in a supportive 

community they can count on, and           

•  their bodies need to be fit and healthy.   



Amy Arnsten, 1998 
The biology of being frazzled  

Science 

This is particularly  true for PFC & EFs. 

Our brains work better 

when we are not in a 

stressed emotional state. 



Dopamine is a critically important 

neurotransmitter in prefrontal cortex 

and in the striatum. 

One way neurons communicate with 

one another is by one neuron releasing 

dopamine and the other neuron taking 

it up with dopamine receptors. 

 



 
 
 

Even mild stress increases DA release 

in PFC but not elsewhere in the brain 

Stress and Prefrontal Cortex 

(Roth et al., 1988) 



Stress impairs EFs and can cause 

anyone to look as if  he or she has 

an EF impairment when that’s not 

the case.   

(You may have noticed that when 

stressed you cannot think as 

clearly or exercise as good self-

control.) 



In college students, one month of  stress in 

preparation for a major exam disrupts 

prefrontal cortex functional connectivity.   

Stress decreases coupling between left DL-PFC and right DL-

PFC, and between DL-PFC and premotor cortex, the ACC, the 

insula, posterior parietal cortex (PPC), and the cerebellum. 



Stress  impairs their attention shifting (shifting 

between attending to color or motion).   

Liston et al. (2009) PNAS 



Desseilles et al., 2009 
von Hecker & Meiser, 2005 

When we are sad we’re worse at 

filtering out irrelevant information 

(i.e., worse at selective attention). 

When we are happy we are better at 

selective attention. 

Gable & Harmon-Jones, 2008 



THE most heavily researched predictor of  

creativity in social psychology is mood.  

The most robust finding is that a happy mood 

leads to greater creativity (Ashby et al. 1999). 

It enables people to work more flexibly (Murray 

et al. 1990) & to see potential relatedness 

among unusual & atypical members of  

categories  (Isen et al. 1985, 1987).                          

People show more creativity 

when they are happy 

Hirt et al. 2008: 214 



If  you’re stressed, 

you cannot be the 

teacher you want to be. 



If  you’re stressed, 

your children will pick on it.   

It will cause them to feel 

stressed.   

And if  they’re stressed, their 

EFs will suffer & therefore 

their school performance will 

suffer. 

 



It is extremely important to relax, 

and SLOW DOWN, so that you can 

take the time to give children your 

undivided attention.  The 

importance of  that cannot be 

over-emphasized. 



You’re not perfect.  

You’re going to make 

mistakes. 

 



That’s OK.  

 

You don’t need to be perfect. 

 

Besides, no one ever is. 

 

 

 



I can guarantee 100% that 

worrying about whether you are 

a good enough teacher, or 

worrying that you just made a 

mistake, will NOT improve your 

teaching – it will only make it 

worse.  



RELAX 

Imperfect ≠ Worthless  

 



We need to help 

children feel less 

stressed… 

 
 

 



Many children are so 

terrified of  making a 

mistake that they’re 

afraid to try anything new. 

  



We need to let them know 

that it is okay to make a 

mistake; everyone makes 

mistakes.   

The only alternative is to 

stay with what you already 

know, to stop growing.  



Anyone who has never 

made a mistake has never 

tried anything new. 

- Albert Einstein  



When we find out we were right, we’re 

not learning anything new.   
 

It is only when we are surprised -- when 

we were wrong -- that we learn 

something we didn’t know before.   
 

Children need to feel safe enough to 

push the limits of  what they know, to 

venture into the unknown, to take the 

risk of  making a mistake or being wrong. 

They need to know it is okay to make a 

mistake.    



You've never failed until you've tried for the  

last time, and you've never lost until you quit.  

                      --  Samuel Proctor Massie 
Few people have attained the respect, admiration, and degree of 
excellence achieved by Samuel Massie, born in the segregated South. 
Born in Little Rock, Arkansas in 1919, Samuel 
Massie was the grandson of slaves.  In 1966 he 
became the first African-American professor at  
the US Naval Academy. He was named 1 of the   
6 best college chemistry professors in the US &   
one of the 75 premier chemists of the 20th 
century, along with Marie Curie, James Watson, 
and Francis Crick.  In 1995 Dr. Massie’s portrait 
was hung in the National Academy of Science 
gallery and in 2002 the US Dept. of Energy   
chose to name its Chairs of Excellence in the 
environmental sciences in his honour. 

It’s never over 

‘til it’s over 



 

Children need to feel safe  

…to push the limits of  what they know,  

…to venture into the unknown,  

…to take the risk of  making a mistake or of  

being wrong.  

The need to know it is okay to make a mistake.    

Children can’t relax if  they’re worried 

you might embarass them. 

“No matter if  he does it wrong – do 

not correct him or he will retire into 

his shell.”     -- Maria Montessori 

 

  



Helping children relax: 

Several Montessori activities are 

essentially walking meditation, 

though Montessori never called 

them that.  

Walking meditation is more age-

appropriate for little kids than 

sitting meditation. 





An activity from 

Montessori schools, that 

is essentially a type of  

walking meditation.  

Everyone (even the 

grown-ups) gets a bell 

and walks in a line or 

circle.  The  goal is       

for no one’s bell to   

make a sound.  



Pets can reduce stress    
 



The presence of  a dog in the classroom 

reduces stress and helps children 

perform better. 
 

Gee, N. R., Church, M. T., & Altobelli, C. L. (2010). Preschoolers make 

fewer errors on an object categorization task in the presence of  a dog. 

Anthrozoös, 23, 223-230.  

Gee, N. R., Crist, E. N., & Carr, D. N. (2010). Preschool children require 

fewer instructional prompts to perform a memory task in the presence of  

a dog. Anthrozoös, 23, 173-184.  

Gee, N. R., Harris, S. L., & Johnson, K. L. (2007). The role of  therapy dogs 

in speed and accuracy to complete motor skills tasks for preschool 

children. Anthrozoös, 20, 375-386.  

Beetz, A., Julius, H., Turner, D., & Kotrschal, K. (2012). Effects of  social support by 

a dog on stress modulation in male children with insecure attachment. Frontiers in 
Psychology, 3. 

Beetz, A., Kotrschal, K., Turner, D. C., Hediger, K., Uvnäs-Moberg, K., & Julius, H. 

(2011). The effect of  a real dog, toy dog and friendly person on insecurely attached 

children during a stressful task: An exploratory study. Anthrozoös, 24, 349-368.  

 

 



Pets teach us about 

gentleness, patience, &     

never holding a grudge 



  Exercise Reduces Stress 
 

Exercise in almost any form can 

act as a stress reliever.  

Being active can boost your feel-

good endorphins and distract 

you from daily worries.  
 



Williamson et al. (2001) Mood change through physical exercise in 
nine- to ten-year-old children. Perceptual Motor Skills. 93(1):311-6. 
     64   9 & 10-year-old children responded to a self-report mood 
measure after two different types of aerobic exercise of 15 min. 
Significant increases in positive mood and significant decreases in 
negative mood were found after each exercise treatment 
 

Annals of Behavioral Medicine (1999):  College students who 
exercised regularly coped with stress better and had 37% fewer 
physical symptoms than those who did not exercise regularly. 
Sedentary students had 21% more anxiety than the students who 
exercised regularly. 
 

Lane & Lovejoy (2001) The effects of exercise on mood changes: 
the moderating effect of depressed mood. Journal of Sports 

Medicine and Physical Fitness, 41:539-545 
       Exercise improved the mood of depressed individuals. 80 
volunteers took a mood test prior to an aerobics class; 52 were 
determined to be in a depressed mood. The questionnaire was 
given again after the class. Participating in the class improved the 
mood of depressed individuals and reduced feelings of anger. 
 



Our brains work better when we are 

not feeling lonely or socially 

isolated.  

 
  Loneliness: Human Nature and  

the Need for Social Connection 
2008 

a book by John Cacioppo & William Patrick  
 

This is particularly  true for PFC & EFs. 



Roy Baumeister et al. (2002, Journal of  Personality and 
Social Psychology)  

- One group of  subjects were told beforehand they’d   

   have close relationships throughout their lives;  

- another group was told the opposite;  

- a third group was told unrelated bad news.  

On simple memorization questions, the groups were 

comparable.  

On sections involving logical reasoning (EF),  

subjects told they’d be lonely performed much worse.  
 

 Campbell et al. (2006) found that during math tests 

there was Prefrontal Cortex worked less efficiently 

among participants who felt isolated.  



We are not just intellects,  

  we have emotions 

   we have social needs 

  & we have bodies 

 



You need your sleep. 



Lack of  sleep will produce 

deficits in EF skills, and cause 

someone to look as if  he or she 

has an EF  

impairment,  

like ADHD. 



Our brains work better when our 

bodies are physically fit.  

 
  Nature Reviews Neuroscience  (January 2008)  

“Be Smart, Exercise Your Heart:  
Exercise Effects on Brain and Cognition” 

Charles Hillman, Kirk Erickson & Art Kramer 

 “There is little doubt that leading a sedentary life 

  is bad for our cognitive health.” 

This is particularly  true for PFC & EFs. 



Nature Reviews Neuroscience  (January 2008)  

“Be Smart, Exercise Your Heart:  

Exercise Effects on Brain and Cognition” 

Charles Hillman, Kirk Erickson & Art Kramer 

Evidence shows that physical activity (especially aerobic 

exercise) robustly improves cognition and brain function.    

In particular, the frontal lobe and the executive functions 

that depend on it show the largest benefit from improved 

fitness. 

The positive effects of  aerobic physical activity on 

cognition and brain function are evident at the molecular, 

cellular, systems, and behavioral level.  

  



and there have been many more review papers  

since 2008 including: 

Streiner, D. L. (2009). The effects of  exercise programs 

on cognition in older adults: A review. Clinical Journal of  

Sport Medicine, 19, 438.  

Tseng, C. N., Gau, B. S., & Lou, M. F. (2011). The 

effectiveness of  exercise on improving cognitive function 

in older people: A systematic review. The Journal of  

Nursing Research, 19, 119-130.  

Voss, M. W., Nagamatsu, L. S., Liu-Ambrose, T. , & 

Kramer, A. F. (2011). Exercise, brain, and cognition across 

the lifespan. Journal of  Applied Physiology, 111, 1505-

1513.  

 

 

  



The brain doesn’t recognize the 

same sharp division between 

cognitive and motor function that 

we impose in our thinking. 

 

The SAME or substantially 

overlapping brain systems subserve 

BOTH cognitive and motor function. 

 
 



For example, the pre-Supplementary 

Motor Area (SMA) is important for 

sequential tasks,  

whether they are sequential motor 

tasks or  

sequential numerical, verbal, or 

spatial cognitive tasks. 

 

Hanakawa et al., 2002  



   

     Most cognitive tasks that activate  

dorsolateral prefrontal cortex also activate 

the cerebellum. 

     When dorsolateral prefrontal cortex activity 

increases so does activity in the contralateral 

cerebellum.   

     When dorsolateral prefrontal cortex activity 

decreases (e.g., when a task has been 

practiced and requires less concentration) so 

does cerebellar activation.   

     Activation in these two regions is strikingly 

correlated and closely coupled.  



      Motor development and 

cognitive development appear 

to be fundamentally intertwined. 

 

Diamond, A. (2000)  

Close interrelation of  
motor development and cognitive development 

and of the cerebellum and prefrontal cortex.  

Child Development, 71, 44-56  



   

   When cognitive development 

is perturbed,  

    as in a neurodevelopmental 

disorder,  

    motor development is often 

adversely affected as well.  



For example…… 
 

At least half  of  all children with ADHD have 

poor motor coordination & fit the diagnosis 

for developmental coordination disorder. 
 

At least half  of  all children with develop-

mental coordination disorder have ADHD. 
 

Similarly for dyslexia, autism, and other 

disorders. 

 



Diamond, A. & Lee, K.  

(2011)  

Interventions shown to Aid 

Executive Function Development  

in Children 4-12 Years Old  

Science, vol. 333 

accompanying online tables 

Science asked me to write a review of  all interven-

tions shown to improve EFs in young children  



Diverse activities including 

computerized training, aerobics, 

martial arts, yoga, mindfulness, 

& certain school curricula have 

all been shown to improve 

children’s executive functions..  



School curricula empirically 

shown to improve EFs share 

several features in common.  

  Elena Bodrova  & Deborah Leong  

Montessori 



   The Tools of the 
Mind early 
childhood 
program, based 
on theories of 
Vygotsky and 
Luria 

 Elena Bodrova  & Deborah Leong  



Vygotsky:   Engaging in social pretend play is critical for 

developing executive function skills in very young 

children.  It is emphasized in Tools of the Mind. 



 

• flexibly adjust to twists and 

turns in the evolving plot 

(cognitive flexibility)  
 

   -- all three of  the core 

executive functions thus       

get exercise.  

• During social pretend play, children must hold 

their own role and those of  others in mind 

(working memory)  
 

• inhibit acting out of  character (employ 

inhibitory control), and  



Vygotsky:   Engaging in social pretend play is critical for 

developing executive function skills in very young 

children.  It is emphasized in Tools of the Mind. 

Children must plan who they want to be in a pretend 

scenario, and the teacher holds them accountable for 

following through. 



Exercise alone appears not to 

be as effective in improving EFs 

in children as exercise-plus-

character-development (tradi-

tional martial arts) or exercise-

plus-mindfulness (yoga). 



Lakes & Hoyt (2004) randomly 

assigned children in grades K 

thru 5 (roughly 5-11 years-old) 

by homeroom class to Tae-

Kwon-Do martial arts (N = 105) 

or standard physical education 

(N = 102).  



Children who had been assigned to Tae-

Kwon-Do training showed greater gains 

than children in standard phys. ed. on all 

dimensions of  EFs studied (e.g., cognitive 

[distractible —focused] and affective 

[quitting —persevering] - subtests of  the 

Response to Challenge Scale). This 

generalized to multiple contexts and was 

found on multiple measures. They also 

improved more on mental math (which 

requires working memory).   



Traditional martial arts 

emphasize self-control, 

discipline (inhibitory control), 

and character development.  



In a study with adolescent juvenile 

delinquents (Trulson, 1986), one 

group was assigned to traditional 

Tae-Kwon-Do (emphasizing qualities 

such as respect, humility, 

responsibility, perseverance, honor 

as well as physical conditioning). 

Another group was assigned to 

modern martial arts (martial arts as a 

competitive sport).  



Those in traditional Tae-Kwon-Do 

showed less aggression and anxiety 

and improved in social ability and 

self-esteem. 

Those in modern martial arts 

showed more  juvenile delinquency 

and aggressiveness, and decreased 

self-esteem and social ability.  



Whether EF gains are 

seen depends on the 

way an activity is done. 



What activities  

 …challenge our executive functions,  

 …make us happy & proud, 

 …address our social needs, and 

 …help our bodies develop 

                              ? 



Music-making, dancing, and 

playing together address our 

 cognitive,  

 emotional,  

 social, &  

 physical needs.  



For 10's of  1,000's of  years, across all 

cultures, storytelling, dance, art, and 

play have been part of  the human 

condition.  

 People in all  cultures made music, 

sang, danced, and played games.  

There are good reasons why those 

activities have lasted so long and 

arisen everywhere.   



VIDEO 
3 minutes each of 

Youth Circus 

El Sistema Orchestra 

National Dance Institute 
 

www.devcogneuro.com/videos/
circus_music_dance_v3.wmv 

http://www.devcogneuro.com/videos/circus_music_dance_v3.wmv
http://www.devcogneuro.com/videos/circus_music_dance_v3.wmv


JOY is NOT the 

opposite of SERIOUS 

 

Serious business (like 

learning) can be JOYFUL 



Life and Learning can be Joyous! 

Kids can have a great time  

-  and at the same time  

learn more and do better!  



We don’t want just the absence 

of  stress for our children. 
 

We want JOY; we want our 

children to FLOURISH. 
 

(Not just the absence of  disease, 

but the presence of  radiant health 

& well-being.) 



Children learn a work ethic 

To get good you have to 

practice, practice, practice. 

And that through effort what 

looked impossible becomes 

possible, even easy. 



They enable young people to come 

to believe in themselves (building 

pride & confidence) by seeing 

themselves succeed, conquering 

challenges, mastering what at had 

looked impossible.  

         Through repeated experiences 

of  “fail, effort, succeed” they learn 

not to give up. 



None of  these programs lets children 

get away easily; they hold children to 

high standards.   

Children rise to the occasion. 

The children have a lot of  fun yet they 

also work very hard.  Those two are 

not incompatible.   

 



Passionate Enthusiasm (‘Ruach’) 

 

  Let’s engage students’ interests,  

  imagination, intellect, & passion 

 
 



    These Engage Child’s Hearts & Minds 

JOY, PASSION – engage & motivate   EMOTIONS 

      These are fun, rewarding activities! 

HARD WORK, PERSISTENCE, DISCIPLINE 

    practice, practice, practice 

HIGH STANDARDS – challenge the children 

COGNITIVELY DEMANDING – challenge 

concentration, sustained attention, 

working memory (remember complicated 

sequences), self-control             COGNITIVE 

SELF-CONFIDENCE, PRIDE 

PROGRESS AT THEIR OWN RATE 



SOCIAL SUPPORT / BELONGING – part of  a 

team or an ensemble of  dancers or musicians. 

Children help one another, listen to one other, & 

respect one another.  “We’re in this together.”  

Each is an important part of  the whole.  SOCIAL 

CLOSE MENTORING RELATIONSHIPS  

“I care about you” 

Only competition is with your own past perform-

ance - NO LOSERS - only winners - Children 

aren’t left to flounder & feel embarassed 

PHYSICAL ACTIVITY - develop cardio fitness, 

balance, coordination, strength, & flexibility)       

                 PHYSICAL 



   Research shows that what brings people    

the most happiness is not money or creature 

comforts,  

but rather feeling that what you are doing has 

meaning, that it benefits others, that you are 

united with others in trying to achieve an 

important shared goal. 

Happiness runs in a circular motion. 

Often, what makes us happiest is making 

others happy.  Being  kind to others is not only 

good for others; it is good for YOU -- it is the 

best route to genuine happiness. 

Carol Ryff 



The Dalai Lama said: 

If  you want others to be happy, 

practice compassion.   

 

 

If  you want to be happy, 

practice compassion. 

         
   

  

? 

makes perfect sense, even to a child 

huh? 



For children to understand the 

deep truth of: 

“if  you want to be happy, 

practice compassion”  

they need to practice 

compassion and experience for 

themselves the joy it brings them 

 



SOCIAL SUPPORT / BELONGING – part of  a 

team or an ensemble of  dancers or musicians. 

Children help one another, listen to one other, & 

respect one another.  “We’re in this together.”  

Each is an important part of  the whole.  SOCIAL 

CLOSE MENTORING RELATIONSHIPS  

“I care about you” 

Only competition is with your own past perform-

ance - NO LOSERS - only winners - Children 

aren’t left to flounder & feel embarassed 

PHYSICAL ACTIVITY - develop cardio fitness, 

balance, coordination, strength, & flexibility)       

                 PHYSICAL 



Rather than letting children 

flounder, mentors provide 

scaffolds so each child is able 

to succeed. Scaffolds enable 

children to practice skills they 

would not otherwise be able to 

practice.   





Because youth circus, El Sistema, & 

NDI challenge EFs directly,  

and indirectly support EFs by  

  increasing joy,  

  a sense of  belonging, &  

  physical exercise,  

I predict they should improve EFs. 

(and we’re hoping to test that prediction for El Sistema 

Orchestra, for social, communal dance, & for Youth 

Circus, if  we can get  the funding ) 



Almost any activity, if  done the 

right way, can be the means for 

disciplining the mind and 

enhancing resilience.         

 MANY activities I have not 

talked might well improve EFs. 

   



It all depends on the spirit in which an 

activity is presented,  the way one does 

the activity,  and the amount of  time 

spent doing it, pushing oneself  to do 

better. The most important element is 

probably that the child really want to do 

it, so s/he will spend a lot of  time at it. 

It’s the discipline, the practice, that 

produces the benefits.   

   



Might as well have children 

do things they can put their 

heart and soul into. 
 



could be caring for an animal….     
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SERVICE ACTIVITIES 

activities where the children are working to help  

their community or people elsewhere  

a goal larger than oneself  --  

helping children in Haiti, helping a 

local family whose home burned 

down, lobbying to get a new 

playground for the neighborhood 
 



These are acts of  caring and generosity,  

They require forethought , planning, and 

     perseverance even in the face of  setbacks,  

     creativity and flexibility when unexpected     

          obstacles or opportunities arise, and  

putting into use what they’ve learned in school. 

Each is a member of  a group working toward 

an important shared goal. 



Free the Children  
 

Children Changing the World  

More than 1.7 million youth involved 

in innovative education and develop-

ment programs in 45 countries. 

Educates, engages, and empowers 

young people to be confident young 

change-makers and lifelong active 

citizens. 

97% 
of  their students now believe they 

can make a difference in the world. 
89% 

confirm that their students are 
more confident in their goal-setting 
and completion. 

85% 
find a greater atmosphere of caring 
and compassion in the school. 90% 

of their students have 
demonstrated increased leadership 
among their peers. 

Educators whose students are engaged in Free the Children report: 
 



In 2011, Mission Measurement conducted a survey of  Free the  

Children alumni to assess lasting impacts. The survey found that: 

90% 
now believe they are responsible for 
addressing social justice issues. 68% 

gained a clear sense of their 
aspirations and life’s intentions. 

80% 
volunteered >150 hours the previous 
year. 79% 

of those of voting age voted in the 
most recent national election—
double the rate of their peers. 



Circus Arts Jackie   

 Davis 



Circus  

 challenges one’s executive functions  

 

Have to 

concentrate & 

stay  focused. 

Have to 

quickly think 

on your feet & 

adapt. 



Circus  

 builds community, learn to cooperate & 

to trust others not to let you get hurt 

 



Circus  

 develops physical skills (fitness, balance, 

coordination, strength, flexibility) 

 



Doing circus arts brings kids JOY 

and builds their confidence, & sense of  self-

efficacy.  They learn that with effort they 

can succeed. (fail, then succeed, iteratively) 

 



“We are what we repeatedly do.” 

Aristotle 

2.  The importance of  repeated practice. 

  The only way something becomes automatic  

   (becomes passed off  from PFC) is through    

       practice, repeated practice.   

      Nothing else will do. 

3.  Scaffolds can help someone practice a skill 

that he or she could not perform unaided.  

 

To Recap some of  the Main Points 

1. There is no better way to learn than by doing, 

by experiencing for oneself.    We learn 

something when we NEED it for  something we 

want to DO. 

 

          



                           LISTEN  

• Children need to feel understood and 

heard.   

• They need to feel loved - that you care 

about them. 

• Slow down & take time to listen with 

your undivided, complete attention. Let 

the solutions emerge from the child.   



                                     RELAX  

• You don’t have to be perfect, & worrying 

about it  won’t help. 

• You are going to make mistakes & that’s 

okay.  It’s okay to make mistakes. 

• Imperfect ≠ worthless. 

• If  you’re stressed you can’t be the teacher 

you want to be. 

• If  you’re stressed, your children will be 

stressed. 

 



• Children also need to feel you believe in 

them - that you fully expect them to succeed. 

• They need to believe in themselves.  They 

need to have confidence that they will 

succeed. 

• They need do-able challenges. We need to 

give children the opportunity to do things 

that enable  them  to see for themselves that 

they are capable.  

• They need to feel safe -- that it is safe to 

open up and say what they are feeling (you 

won’t embarrass them) -- that it’s okay if  

they make a mistake  



The Critical Importance of 

 Hands-on Learning 

 Children Teaching Children 

 Scaffolding  

 



By looking at what Montessori & 

Tools of  the Mind have in 

common, perhaps we can learn 

something about what elements 

might be most important in early 

education. 
 



There are no external rewards (no 

stickers, no gold stars) in either 

programs. 
 

It’s expected that learning and 

mastery themselves are sufficient 

reward.  And there is decades of  

research in psychology that backs 

that up (e.g., White 1959, 1960). 

 

 



Both programs:    

•  challenge children to improve; challenge EFs 

•  scaffold, never embarrass 

•  hands on learning  makes possible: 

 •  giving each child individual attention - Listen 

 •  dynamic assessment - carefully Observe 

 •  individual pacing; individualized instruction 

•  have children teaching & helping one another         

•  make it clear they expect each child will succeed  

•  foster community & consideration for others 

•  joyful - less stress - more relaxed 

•  strong emphasis on oral language 



 

‘Executive Functions’ are 

needed whenever going ‘on 

automatic’ or relying on instinct 

or intuition would be ill-advised, 

insufficient, or not possible. 

 



  Executive Functions (reasoning, 

creative problem-solving, self-

control, discipline, attentional 

control) are critically important 

for school success throughout 

all the school years. 

          Improving EFs improves  

             Academic Outcomes  



  We are not just intellects,  

  we also have emotions 

                            social needs 

                         & bodies. 

 



The different parts of  the 

human being are fundamentally 

interrelated.   
 

Each part (cognitive, spiritual, 

social, emotional, & physical) 

probably develops best when 

no part is neglected.   

Diamond, 2000 



Our brains work better, and we have 

better EFs, when 

•   we’re not stressed or sad 

•   we’re not feeling lonely or isolated 

•   we’re physically fit 



We have to care about the whole 

child (cognitive, social, 

emotional, and physical) if  we 

want improve academic 

achievement.  

   If  we focus only on academics, 

we are less likely to succeed. 



To achieve the academic outcomes we all 

want… 

•  we need to try to reduce stresses in 

children’s lives & give them better tools to 

manage stress. Children need to do things 

that give them JOY. 

•  no child should feel alone; the classroom, 

the school community, and the wider 

community need to be supportive of  our 

children  

•  we have to care about children’s health -- 

they need good nutrition, sleep, exercise, & 

time outdoors.  



If  we ignore that a child is   

stressed, lonely, or not healthy 

because of  poor nutrition, lack 

of  sleep or lack of  exercise   

those unmet needs will work 

against achievement of  our goals 

for this children’s development.  



 While it may seem logical that if  

you want to improve academic 

outcomes you should 

concentrate on academic 

outcomes alone, not everything 

that seems logical is correct.   



What nourishes the 

human spirit may also 

be best for Executive 

Functions.  



Perhaps we can learn something 

from the traditional practices of  

people across many cultures & 

1,000’s of  years.   

The arts, play, and physical 

activity may be critical for 

achieving the outcomes we all 

want for our children. 

 



thanks so much for  
your attention 



   My thanks to the NIH (NIMH, NICHD,  
   & NIDA), which has continuously funded 

our work since 1986, & to the Spencer Fdn, CFI, 
NSERC, & IES for recent support our work - 
   and especially to all the members of my lab. 



    Questions? 

Comments? 


