
The Learning Connection
Robert Murray MD

Professor of Human Nutrition

College of Education and Human Ecology

The Ohio State University

Presenter
Presentation Notes
Discussed chronic illness and school outcomes with NCH. Want to discuss the connection between child wellness and academic outcomes.



Brain Structure Changes 
With Experiences,

Especially in
The Developing Brain

Presenter
Presentation Notes
The brain is the source of behavior, but in turn it is modified by the behaviors it produces. This dynamic loop between brain structure and brain function is at the root of the neural basis of cognition, learning and plasticity. The concept that brain structure can be modified by experience is not new, but it has proven difficult to address experimentally. A connection between brain function and brain anatomy might be expected because neural information processing depends on the size, configuration and arrangement of individual neurons; on the number and type of local synaptic connections they make; on the way that they are interconnected to distant neuronal populations; and on properties of non-neuronal cells, such as glia. Neuroimaging evidence, reviewed below, shows both differences in structural features among individuals and the relevant functions that these structures subserve, and changes in structural features when long-term neural activity patterns are changed by experience. 
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Presenter
Presentation Notes
Cognition has many factors, long recognized. Newest includes nutrition, activity and fitness. 



The Developing Brain

Brain doubles in size in first year
Reaches 80% of adult volume by third year
Massive synaptic connections by third year
“Pruned” to half by adulthood
Strengthened by electrical & chemical signals

Presenter
Presentation Notes
The frontal lobes are associated with memory, abstract thinking, planning, and impulse control. The forward-most section of the frontal lobes is a distinct area referred to as the prefrontal cortex. This is the last brain area to mature, undergoing important developmental changes as late as adolescence. The prefrontal cortex is the location of our most advanced cognitive functions, including attention, motivation, and goal-directed behavior.2,3,4 Repeated use strengthens a synapse. Synapses that are rarely used remain weak and are more likely to be eliminated in the pruning process. Synapse strength contributes to the connectivity and efficiency of the networks that support learning, memory, and other cognitive abilities.16,17 Therefore, a child’s experiences not only determine what information enters her brain, but also influence how her brain processes information.Although our advanced cognitive abilities are dependent on the cerebral cortex, it is not the only part of the brain relevant to child development. The limbic system, located in the inner brain beneath the cortex, is a collection of small structures involved in more instinctive behaviors like emotional reactions, stress responses, and reward-seeking behaviors. The hippocampus is involved in memory formation and spatial learning. The hypothalamus is the control center for one of the body’s key stress systems, regulating the release of cortisol and other stress hormones. The amygdala evaluates threats and triggers the body’s stress response.2,5,



• Positive Stress is
– Is brief, infrequent, mild or moderate

– Is normal in everyday life

– Motivates, builds exploration and curiosity, 
and teaches the child to adjust

The child’s social and emotional supports
help manage stress

and allow a return to normal

Stress Shapes the Brain

Presenter
Presentation Notes
All children have routine experiences that engender stress, anxiety and adversity. In most who are part of a nurturing environment, stress is a positive.  {Read slide}



The emotional 
stress centers of 

the brain



• Poor nutrition

• Illness

• Injury or trauma

• Neglect

• Violence

• Family problems

• Environmental toxins

• Inadequate health care

Prolonged Stress can Harm a Child

http://feedingamerica.org/SiteFiles/child-economy-study.pdf

http://feedingamerica.org/SiteFiles/child-economy-study.pdf�


• Toxic Stress
– Long lasting, frequent, or intense

– Adverse childhood events (ACEs)

– Perceived by the child as overwhelming

– Results in 
• Anxiety
• Anger
• Emotional outbursts
• Fear

Harmful if the child does not have enough
social and emotional buffers

Toxic Stress Damages Brain

Presenter
Presentation Notes
But the hallmark of toxic stress is its frequency and severity. It becomes toxic due the child’s inability to return to baseline, due to insufficient Social and Emotional buffering in the child’s environment. Early childhood stress is particularly damaging because it sets up a vicious cycle, where brain structure and function become fixed in a “stress mode”. Let’s look at what that means. 



ACEs Impact Life Long Health

Adverse Childhood Experiences
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Slide modified from V. J. Felitti
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Presenter
Presentation Notes
Whether physical abuse, sexual abuse, household dysfunction, or neglect – the higher the Adverse Childhood Experience score the stronger the correlation with poor outcomes. And high ACE scores are common among children, particularly those living in poverty. Think of what dealing with these problems costs the U.S. in direct and indirect dollars? 



Lickers & Groomers

• Handling rat pups caused 
anxiety = stress

• Maternal behavior*
– High L&G
– Low L&G

• High = greater 
exploration, curiosity, 
socialization, healthier, 
less anxious, less 
aggressive

• Biochemical changes in 
brain M Meany et al, McGill University



We Can Build
SOCIAL-EMOTIONAL BUFFERS

Self-Regulation
Coping, Persistence 

Organization, Planning
Relief of anxiety and stress

Curiosity, Exploration

• Learned, practiced
• Modeled by others
• Turns off emotional over-reactions
• Increases test scores in school 

Presenter
Presentation Notes
What do we mean by Social and Emotional skills? They are {read slide}The “physio over responses” come from surges in the Hypothalamic Pituitary Axis (cortisol and other stress hormones.]



The Science of 
Early Brain and 

Child Development

Epigenetics Physiology of Stress Neuroscience

Education Health Economics

New Science – Many Implications

Presenter
Presentation Notes
The new research on early brain development and the science of stress raises many implications for those of us who work with children and families, including educators.



The Learning Connection:
The brain develops through childhood & adolescence

Experiences alter brain structure and function 

Health, physical activity, fitness, nutrition, emotional 
support, peer interactions, 
and play*

improve

Cognitive Processing

Presenter
Presentation Notes
Past 2 decades of research have shown…





Cognition is a Struggle

Cool Intelligence Hot Intelligence

Presenter
Presentation Notes
The limbic system is a complex set of structures that lies on both sides of the thalamus, just under the cerebrum.  It includes the hypothalamus, the hippocampus, the amygdala, and several other nearby areas.  It appears to be primarily responsible for our emotional life, and has a lot to do with the formation of memories. It appears to be very important in converting things that are “in your mind” at the moment (in short-term memory) into things that you will remember for the long run (long-term memory).  If the hippocampus is damaged, a person cannot build new memories, and lives instead in a strange world where everything they experience just fades away, even while older memories from the time before the damage are untouched!  This very unfortunate situation is fairly accurately portrayed in the wonderful movie Memento, as well as in a more light-hearted movie, 50 First Dates.  But there is nothing light-hearted about it:  Most people who suffer from this kind of brain damage end up institutionalized.



Executive Function = Prefrontal Cortex

When Functional…

• Make plans

• Keep track of multiple 
things

• Discuss using past 
knowledge

• Evaluate ideas, reflect on 
work

• Make corrections

• Engage in group dynamics

• Control impulsivity

When Dysfunctional, struggles…
• Planning projects
• Time management
• Verbal, written stories in a 

sequential manner
• Memorizing and retrieving 

key information
• Initiating tasks or generating 

ideas independently
• Retaining information while 

using it (working memory)

Presenter
Presentation Notes
Executive function is a set of mental processes that helps connect past experience with present action. People use it to perform activities such as planning, organizing, strategizing, paying attention to and remembering details, and managing time and space.If you have trouble with executive function, these things are more difficult to do. You may also show a weakness with working memory, which is like "seeing in your mind's eye." This is an important tool in guiding your actions.As with other learning disabilities, problems with executive function can run in families. It can be seen at any age, but it tends to become more apparent as children move through the early elementary grades. This is when the demands of completing schoolwork independently can trigger signs of a problem with executive function.The brain continues to mature and develop connections well into adulthood. A person's executive function abilities are shaped by both physical changes in the brain and by life experiences, in the classroom and in the world at large. Early attention to developing efficient skills in this area can be very helpful. As a rule, it helps to give direct instruction, frequent reassurance, and explicit feedback. Executive function is the ability to selectively attend to, work with, and plan for specific information. This means that executive function is deciding what information, cognitions, or stimuli are relevant, holding and working with that information, and then planning what to do with it. As such, executive function is largely the roles of planning and organization. It is also the ability to recognize and learn patterns (i.e., cognitive sets) but also have the cognitive flexibility to respond to set changes and make a shift in set. Executive function also involves being able to select the appropriate response or behavior while at the same time inhibiting inappropriate responses or behaviors.Many tests have been developed, or at least used, to assess executive function (e.g., Wisconsin Cart Sort Test, Stroop Color-Word Task, clock drawing, and so forth). Even though all such tests are used as measures of executive functioning, scores on them do not always correlate highly with each other. 



Inhibition
the ability to ignore 
distraction & stay 

focused

Cognitive Flexibility
the ability to switch 

perspectives, focus of 
attention, or response 

mappings

Working Memory
the ability to hold 

information in mind and 
manipulate it

Building Cognitive Control

Presenter
Presentation Notes
Executive control is required to meet desired outcomes and intended goals.It refers to a subset of processes associated with the selection, scheduling, and coordination of computational processes that are responsible for perception, memory, and action.Situations in which executive control is required include:Novel tasks, planning, problem solving, conscious choices among alternatives, overriding a strong internal or external pull, etc.



Overweight

Undernourished

Unfit

Presenter
Presentation Notes
Begin at the beginning. Important to recognize the current state of child health. A 3 fold issue.



Kids & Energy-Dense,
Nutrient-Poor Foods

• S nacking = 30- 40% of daily energy
• Daily calories increased

• Carbohydrates increased

• Fats increased

• Dis place:  P rotein, fiber, vitamins , folate, 
c alc ium, magnes ium, iron, zinc

Presenter
Presentation Notes
Even those children who are not food insecure still tend to have extremely low quality diets. Studies show that 30-40% of the daily calories of American children and teens comes from snack type foods and beverages. 



Problem Nutrients 
High School Students

Males
• Vit A, Vit C, Vit E
• Magnesium, potassium
• Fiber
• Calcium

Females
• Vit A, Vit C, Vit E, Vit D
• Magnesium, potassium
• Vit B-6
• Folate
• Thiamin
• Iron
• Phosphorous
• Zinc
• Fiber
• Calcium

Clark, Fox, JADA 2009; s44



Food Insecurity & Iron Deficiency

• Food Insecurity
– 1 of 5 children

– Risk for poor health

– Hospitalizations

– Nutrient deficiency

– Obesity 

• Iron Deficiency
– Most prevalent 

deficiency in U.S.

– > 18% in subpopulations

– Devastating brain 
effects:

• IQ, cognition

• Attention deficits

• Behavioral changes

• Lethargy

Presenter
Presentation Notes
Typically, as has been shown elsewhere, adult caregivers in food-insecure U.S. households ration food in order to spare children from suffering the feeling of hunger, though this often results in detrimental overall reductions in the quality and variety of foods available in the household. 87, 88, 89, 90, 91, 92  In the Children’s HealthWatch sample of 17,158 caregiver-child dyads interviewed between 1998 and 2004, 10% reported household food insecurity only, and 12% household and child food insecurity, with child food insecurity measured by the CFSS (Table 1, page 5).93 Compared to food-secure children, after adjusting for confounders, those with only household food insecurity (HFI) had significantly higher odds of fair/poor health (51% higher) and being hospitalized since birth (19% higher), while those with both household and child food insecurity (H&CFI) experienced even greater adverse effects (100% greater odds of fair/poor health and 23% higher, Iron deficiency, and iron deficiency anemia (IDA), are the most prevalent nutritional deficiencies in the U.S. and worldwide.96, 97 Iron deficiency in early life has been linked to concurrent and persistent deficits in cognition, attention, and behavior even after treatment. Several recent studies have reported a prevalence of IDA in children up to 18% in some high-risk subpopulations in the U.S.98, 99, 100, 101 One study found that joint or separate participation in the WIC and SNAP reduced the risk of iron deficiency. The link between these child nutrition programs and iron deficiency confirms a recent Children’s HealthWatch study that examined associations between child food insecurity (CFI) and IDA in children ages 6-36 months.103 Infants ages <6 months old and children with established diagnoses known to increase risk of anemia (e.g., low birth-weight, HIV/AIDS, sickle cell disease, or lead level >10 mcg/dl) were excluded from this study. In logistic regressions adjusted for a range of possible confounders, food insecure children had adjusted odds of having IDA 140% greater than food secure children. Only household food insecurity, and not child food insecurity, was examined in this study.104IDA is a troublesomely common problem among at-risk pediatric populations. The Pediatric NutritionSurveillance System (PedsNSS), a national program run by the Centers for Disease Control and Prevention, found a 14% prevalence of anemia in 2001 among children under 5 years old in its sample comprised mostly of low-income, nutritionally at-risk children.105 I odds of hospitalization respectively)



Hunger Impacts
Mental Health & Development

• Worse developmental outcomes
• Psychosocial, behavioral, and attention problems
• Depressive and suicidal symptoms in adolescents
• Lower academic performance

Weinreb; Pediatrics; 2002; 110; e41
Dunifon; Social Service Review; 2003; 77; 72–92

Kleinman; Pediatrics; 1998; 101; e3. 
Murphy; Journal of the American Academy of Child and Adolescent Psychiatry; 1998; 37 (2), 163–170

Whitaker; Pediatrics; 2006: 118(3); e859–e868
Slack; Social Service Review; 2005; 79(3); 511–536

Jyoti; Journal of Nutrition; 2005; 135; 2831–2839
Rose-Jacobs; Pediatrics; 2008; 121(1); 65–72

Skalicky; Maternal and Child Health Journal;  2006; 10(2); 177–185

Presenter
Presentation Notes
And we know that price that those kids pay. Hungry children do poorly in almost every outcome measure, a deficit that can be lifelong. Even with sufficient calories, some specific nutrient deficiencies – such as iron – can permanently impair the developing brain. 



The Nutrition Safety Net

• WIC & SNAP
• The National School Lunch Program
• School Breakfast Program
• The Seamless Summer Meal Program
• After-School Snacks
• Special Milk Program
• Child and Adult Care Food Program
• Fresh Fruit and Vegetable Program
• Commodity Supplement Program

Critical Support since 2008 Economic Downturn





The School Nutrition Success Story

• 55 million students

• 32 million lunches/d

• 35-40% kcals school vs
56% kcals at home

• Improve nutrition

• Lessen obesity

• Improve behavior 

• Boost academic 
achievement

Presenter
Presentation Notes
54 million children attend school daily and consume up to 2 to 3 meals and snacks.  We can affect children’s eating habits and establish lifelong eating patterns.Captive Audience.. Positive messaging provides opportunity to teach lifestyle choices in the classroom and environment that students experience each school day.This environment provides positive messages that help students develop healthy eating and physical activity habits. It also provides an opportunity to practice these healthy habits.  This includes the opportunity to make personal choices from healthy food options in the school dining area and throughout the school; the opportunity to eat in pleasant and comfortable surroundings; and the opportunity for physical activity that is fun.  Link… Healthy well nourished children are more prepared to learn and have improved performance in school.



School Lunch: Findings
• 10 years: rapid improvements (SNDA I,II,III)

– Protein, vitamins A & B-12, riboflavin, calcium, 
phosphorus, potassium and zinc

– Choices for entrees, fruit, vegetables the norm

– More than half of the milk was no- or low-fat

• New Standards meet Dietary Guidelines 2010: 
– Less saturated fat, sodium

– More fresh fruit & vegetables, whole grains

– Better balanced, fewer calories 

Not a Cause of Obesity



Only 1/3 of Eligible Kids
Get Breakfast at School

• Less hunger during school

• More attentive, fewer 
behavioral problems

• Math scores 17.5% higher

• Increased attendance

• Higher graduation rates

• Less tardiness

• Fewer visits to school RN

Share Our Strength/ Delloite Study, 2013

Presenter
Presentation Notes
New study 2013: Share Our Strength and Delloite reviewed available data. Students who ate school breakfast attended an average of 1.5 more days of school than their meal-skipping peers, and their math scores averaged 17.5% higher. The report, which was funded in part by Kellogg's, went on to share that these students with increased attendance and scores were 20% more likely to continue on and graduate high school. High school graduates earn on average $10,090 more annually that their non-diploma-holding counterparts and are significantly less likely to experience hunger in adulthood.In Maryland alone, research indicated that increasing school breakfast participation among elementary and middle school students to 70% of the students currently receiving school lunch could lead Maryland to see up to an estimated 56,000 additional students achieving math proficiency, 14,000 more high school graduates over time and 84,890 fewer absences.According to the USDA, participating school districts and independent schools receive cash subsidies ($1.55 for free breakfasts, $1.25 for reduced-price and $.27 for paid) from the U.S. Department of Agriculture for each meal they serve. The breakfasts must meet federal requirements and be provided for free or reduced price to eligible children. The hitch: only half of the 21 million children eligible for reduced-price or free lunch are taking advantage of the earlier meal. A previous report by Breakfast in the Classroom found that most schools participating in the federal School Breakfast Program serve breakfast in the cafeteria before the beginning of the official school day, making in necessary for children to arrive at school significantly before their classmates. Other students simply didn't know about the program, couldn't afford the time or found it difficult to work around their bus schedule.



New Standards for Vended Foods in Schools

Leading the Way 
toward Healthier Youth

Institute of Medicine Report
April 2007

USDA Regulations on Competitive Foods in Schools
June, 2013

http://www.fns.usda.gov/cnd/governance/legislation/allfoods_flyer.pdf

http://www.fns.usda.gov/cnd/governance/legislation/allfoods_flyer.pdf�


Rewards
Celebrations
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School Stores
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Student Clubs

Parents
Teachers
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HEALTHY

FOOD

ZONE

Other Competitive Foods

Presenter
Presentation Notes
This policy focuses on venues outside of the school meals program.  Child nutrition programs cover school lunch, breakfast and after school snack along with the child care program.   Schools must follow federal regulations to operate these programs.  The school meals program is the only venue where nutritional regulations must be adhered to.   As this slide shows, sometimes the other venues in schools crowd out the most well-balanced option.   



FITNESS & PA



The Brain on Exercise

32



How Play* Shapes the Brain

• More connections between neurons
• Faster communication between neurons
• Greater blood flow: glucose, oxygen

Presenter
Presentation Notes
(a) Cellular events in gray matter regions underlying changes detected by MRI during learning include axon sprouting, dendritic branching and synaptogenesis, neurogenesis, changes in glial number and morphology, and angiogenesis. (b) Changes in white matter regions include alterations in fiber organization, which could include axon branching, sprouting, packing density, axon diameter, fiber crossing and the number of axons; myelination of unmyelinated axons; changes in myelin thickness and morphology; changes in astrocyte morphology or number; and angiogenesis.



The FITKids Randomized Trial

151 Children (Rx = 82, Con = 69)

participated in >70 minutes of

intermittent moderate to vigorous PA

daily

After-school physical activity on 150 of the 170 school days
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Fitness & Hippocampal Volume

Chaddock et al. (in prep).
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Presenter
Presentation Notes
N = 28 (14 FITKids, 14 Controls)Equal boy : girl ratioFITKids increase = 2.1% for hippocampal volumeControl increase = 0.9% for hippocampal volume



relational memory

Monti et al. Hippocampus; 22:1876–1882 (2012)

Presenter
Presentation Notes
Converging research has established that the hippocampus is vital for relational memory, which refers to the ability to form and use memory representations among the constituent elements of an event or scene (Cohen and Eichenbaum, 1993; Davachi, 2006). To accomplish its role in memory, the hippocampus demonstrates remarkable plasticity; it dis- plays a disproportionate capacity for synaptic modulation, and is one of two known brain regions to undergo adult neurogenesis (Kaplan and Hinds, 1977; Neve et al., 1988). Multiple lifestyle factors amplify the rate and magnitude of plasticity in the hippocampus, including living in an enriched environment and partaking in aerobic exercise (Kemper- mann et al., 1997; van Praag et al., 1999b). This latter finding has been demonstrated multiple times across various species. Abstract: It is widely accepted that aerobic exercise enhances hip- pocampal plasticity. Often, this plasticity co-occurs with gains in hippo- campal-dependent memory. Cross-sectional work investigating this rela- tionship in preadolescent children has found behavioral differences in higher versus lower aerobically fit participants for tasks measuring rela- tional memory, which is known to be critically tied to hippocampal structure and function. The present study tested whether similar differ- ences would arise in a clinical intervention setting where a group of preadolescent children were randomly assigned to a 9-month after school aerobic exercise intervention versus a wait-list control group. Performance measures included eye-movements as a measure of mem- ory, based on recent work linking eye-movement indices of relational memory to the hippocampus. Results indicated that only children in the intervention increased their aerobic fitness. Compared to the control group, those who entered the aerobic exercise program displayed eye- movement patterns indicative of superior memory for face-scene rela- tions, with no differences observed in memory for individual faces. The results of this intervention study provide clear support for the proposed linkage among the hippocampus, relational memory, and aerobic fitness, as well as illustrating the sensitivity of eye-movement measures as a means of assessing memory.



Chaddock et al. (2010). Brain Research, 1358, 172-183 
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Presentation Notes
Item and Relational Memory ConditionsHigh Fit had greater bilateral hippocampal volumeHippocampal volume was correlated with relational memory, but not item memoryN = 49 (21 High vs. 28 Low)



PA & Cognition in Children

Hillman CH et al. Nature Reviews Neuroscience 9, 58-65 (January 2008) |

Presenter
Presentation Notes
Recently, owing to the increasing importance placed on standardized testing, many schools in the United States have reduced or eliminated physical education (PE) requirements, in an effort to increase students' academic performance. However, no empirical evidence exists to suggest that the elimination of non-academic programmes (such as PE) is related to higher academic achievement. In fact, empirical evidence suggests otherwise. Aerobic fitness has a small but positive relation to academic achievement, whereas body mass index (BMI) has a negative relation23. Recent studies have indicated that achievement in standardized tests of mathematics (the left-hand graph in the figure) and reading (the right-hand graph in the figure) was positively related to physical fitness scores, measured using the progressive aerobic cardiovascular endurance run (PACER) test (a 20 metre shuttle run that increases in difficulty and is considered a field test of aerobic capacity), in school-age children88. This relationship was selective to aerobic fitness, as muscle strength and flexibility fitness were unrelated to academic achievement23. Similarly, beneficial relationships have been observed between physical activity and other measures of academic performance, such as academic grades in the classroom24, 89, 90.Relevant neural networks have been identified for component processes that might be involved in mathematics and reading performance (see the lower two panels of the figure). Research that examined the functional neuroanatomy of reading comprehension revealed an activation of the prefrontal cortex (PFC) and parietal/posterior cingulate cortex (PCC)91. Likewise, mathematical calculations and numerical magnitude processing have been linked to bilateral regions of the intraparietal sulcus in children and adults92, 93, 94. However, children also recruit the right dorsolateral prefrontal cortex92, 94. Given that both mathematics and reading elicit activation in the frontoparietal network, there is a sound basis for examining these structures in relation to academic performance. As fitness has also been related to the frontoparietal network48, 53, 55, it would follow that children might derive benefits in school performance from increased participation in physical activity.Finally, a few studies have indicated that physical activity is unrelated to academic performance. For example, a study that relied on the self-reported teacher perception of students' physical activity did not find a relation with academic performance22. However, another study95 reported that pupils who engaged in vigorous physical activity performed better in school than those that performed moderate or no physical activity. Sallis et al.96 observed a trend for improved achievement test scores following physical activity, but the relationship might have been blunted because the school district examined was one with historically high test scores. Collectively these data indicate that, at the very least, time spent in physical activity programmes does not hinder academic performance, and it might indeed improve performance. Given the positive health benefits that are derived from physical activity, these studies support PE as an important component of children's health and wellbeing. Bottom panels adapted from Ref. 97 © (1996) Appleton & Lange.



Exercise, Executive Function 
and Math in Obese Children

CL Davis, et al. 
Health Psychol 2011, 30:91-98

Neuro-imaging

Neuro-cognitive

Presenter
Presentation Notes
Axial views displaying blood oxygenation level dependent percent signal change associated with antisaccade performance from one-sample analysis at three different levels in the brain. Data from 39 sessions (20 children at baseline, 19 at posttest) are shown radiologically oriented (right hemisphere on left side). Colors from pink to yellow indicate increasing antisaccade-related percent signal change. The background is an anatomical image averaged over 20 participants. FEF, frontal eye field; PPC, posterior parietal cortex; SEF, supplementary eye field; PFC, prefrontal cortex. Executive function (Planning) at posttest adjusted for sex, parent education, and baseline score, and math achievement means (SE) at posttest adjusted for race, parent education, and baseline score, showing dose response effects of the aerobic exercise program.



Increased physical activity leads 
to more focused classroom 

behaviors 
and 

improved mathematics, reading, 
and writing test scores

40

Neuro-imaging and Neuro-cognitive testing 
prove that

Presenter
Presentation Notes
(read slide)



A growing number of schools are 

cutting daily physical activity opportunities 

to provide additional classroom time on 

formal academic topics. 

Presenter
Presentation Notes
In response to recent federal mandates aimed at increasing academic competencyDespite the Surgeon General’s recommendation (60+ min/daily), only 3.8% of elementary schools provide daily PE (7.9% middle schools, 2.1% HS)



Does Activity Time
Hinder 

Academic Achievement?

No. CDC reviewed 50 school studies:
No decrease in academic achievement when time 

is allotted for physical education/recess/sports, 
and in fact…

Positive relationships between classroom physical 
activity time and indicators of academic 
achievement, classroom behavior, and cognitive 
function

www.cdc.gov/HealthyYouth, April, 2010

http://www.cdc.gov/HealthyYouth�


Optimal cognitive processing
in a child

necessitates
a period of decompression

after a period of 
concentrated instruction



Regularly scheduled periods within 
the [elementary school] day for 
unstructured physical activity and 
play.

(CDC, 1997)

Recess is …

Presenter
Presentation Notes
Short, open discussion of what recess is, what it means, personal stories of how recess occurred or is occurring.



The fewest minutes of recess

occur in those schools

with 75% or more 

of its kids

on free & reduced meals –

those with the 

highest need

Presenter
Presentation Notes
Bottom line: Recess is beneficial for children’s cognitive, social, emotional and physical functioning.Recess serves a critical role in school as a necessary break from the rigors of academic challenges. Withholding recess as a punitive measure “deprives students of health benefits important to their well-being.”18(p12) minimizing or eliminating recess may be counterproductive to academic achievement“overwhelming evidence shows that the benefits of recess clearly outweigh its costs.” Pellegrini, (2005, p. 10)



PLAY* DEVELOPS 
SOCIAL & EMOTIONAL SKILLS 



Play* = 
A Life Skills Class

Adapt, adjust to complex school 
environment

Practice and role-play social skills

Learn communication skills: 
negotiation, cooperation, sharing 
and problem-solving

Social

Emotional

Learning

Presenter
Presentation Notes
Recess promotes social-emotional learning and growth for childrenTime to engage in social interactions to practice and role-play social skillsChildren learn communication skills, including negotiation, cooperation, sharing and problem-solvingChildren learn to adapt and adjust to the complex school environmentUnstructured, supervised peer interactions facilitate development of social skills necessary to interact with others positively and productively



manage stress, organize

learn and practice coping skills,

curiosity, perseverance and self-control

Presenter
Presentation Notes
Recess offers a child a means for relieving and managing stressTo learn and practice coping skills, such as perseverance and self-controlUnstructured, supervised peer interactions facilitate development of social skills necessary to interact with others positively and productively



Institute of Medicine Report
May 2013

60 minutes per day Whole-of-School Approach:

• Before school

• PE Daily

• Recess Daily

• 10-minute Breaks 
between classes

• After-school

http://iom.edu/Reports.aspx

http://iom.edu/Reports.aspx�


60 
Minutes



School 
Wellness Committees

www.ActionForHealthyKids.org/



Fuel Up to Play 60
Child-Led Programs for

Nutrition & Physical Activity 

http://www.fueluptoplay60.com/

http://www.fueluptoplay60.com/�


We aren’t 
their teachers,  

but if we are allowed

through improved nutrition 
and regular physical activity
we can put a better student

in the chair



•CDC “Report on PA, PE and Academic Performance”
www.cdc.gov/HealthyYouth/health_and_academics

•NASPE Initiative “Let’s Move in School” www.NaspeInfo.org
•GenYouth, NFL “The Wellness Impact” www.GenYouthFoundation.org
•Action for Healthy Kids “The Learning Connection” www.ActionForHealthyKids.org

The Science of The Learning Connection

http://www.google.com/url?q=http://www.youtube.com/watch?v=Zqd1kbDXxU0&ei=bQ3JS-yoCpnsNKXvwNQI&sa=X&oi=video_result&resnum=1&ct=thumbnail&cad=7397010181576967501&ved=0CDsQuAIwAA&usg=AFQjCNF7h2QHeKEJUE9ctrpKdmlpqvI9Yw�
http://www.google.com/s+Move+Photo&zoom=1&q=Michelle+Obama+Let�
http://www.google.com/s+Move+Photo&zoom=1&q=Michelle+Obama+Let�
http://www.google.com/s+Move+Photo&zoom=1&q=Michelle+Obama+Let�
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http://www.google.com/s+Move+Photo&zoom=1&q=Michelle+Obama+Let�
http://www.cdc.gov/HealthyYouth/health_and_academics�
http://www.naspeInfo.org�
http://www.GenYouthFoundation.org�
http://www.ActionForHealthyKids.org�


Tell the Story
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