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Class Questions:

1. Describe “learning windows”.

2. Discuss the influence of environmental stimuli on “learning windows”.

3. Compare and contrast the Wolfe and Brant article and the Bruer article regarding:  a.  Critical periods of development “windows of opportunity”  

b.  Complex and/or enriched environments

4. Discuss how Fisher and Rose’s cycle of cognitive development differs from theories of Piaget

5. Explain Breur’s opinion regarding “brain research” in the classroom and what he bases it on.

What Do We Know from Brain Research?  Pat Wolfe and Ron Brandt

· The 1990’s were the decade of the brain

Interpreting Brain Research for Classroom Practice

· We’ve learned more in the last 10 years than in the past 100 years

· Scientists don’t have a lot to tell educators at this time.

· The understanding of the brain is so simplistic at this point, not ready for the classroom

· Neuroscience and education are completely different fields

Finding One

“The brain changes physiologically as a result of experience.  The environment in which a brain operates determines to a large degree the functioning ability of that brain.”

· Banquet example

· Educators are either growing dendrites or letting them wither and die

· What constitutes an enriched environment?  See chart, pg. 11- Marian Diamond

1. The brain hasn’t’ evolved by taking in meaningless data; an enriched environment gives students the opp. to make sense out of what they are learning, what some call the opp. to “make meaning”.

2. The brain develops in an integrated fashion over time.  Babies don’t talk one week, tie their shoes the next and then work on their emotional dv’pment.  An enriched env. addresses multiple aspects of dev’pment simultaneously.

3. The brain is essentially curious and that’s how it survives.  It constantly seeks the conn. btwn the new and the known.  Learning is a process of active construction by the learner and an enr. env. gives student the opp. to relate what they are learning to what they already know.

4. The brain is innately social and collaborative.  Although the processing takes place in our students’ individual brain, their learning is enhanced when the env. provides them with the opp. to discuss their thinking out loud, to bounce their ideas off of their peers and to produce coll. work.

Finding Two

“IQ isn’t fixed at birth.”

Finding Three

“Some abilities are acquired more easily during sensitive periods or windows of opportunity.” 

· Birth to 10 =  # of synaptic connections continues to rise rapidly then begins to drop and continues to decline slowly into adult life.

· PET scans

· Windows of opportunity- vision

· Spoken language- up to age 10

· Not all windows close

Research findings in early development:

· 12% of infants in the country suffer sig. Reduction of cog. ability

· early years- receives the least amount of fed. $

· ½ children in the U.S. are in full time day care by age 1- all of the issues

· we wait for kids to fall behind, we’re not preventative, spend lots o’ $

Finding Four

“Learning is strongly influenced by emotion.”

· Emotion makes the experience more memorable

· Too much emotion = decreased learning

More findings in the future:  nutrition + brain = ?; brain chemicals affect mood, personality, behavior; connection btwn the mind/brain and the body

Brain Science, Brain Fiction- John T. Bruer

· Assessment of recent articles- brain science may come eventually but right now it has little to offer ed. practice or politics.

· Three big ideas: 1.  Early in life neural synapses form rapidly in the brain.  2.  Crucial periods occur in dv’pment  3.  Enriched env.’s have a pronounce d effect on bran dv’pmnt during the early yrs.

Early Synapse Formation

· Newborns have lower synaptic densities than adults

· Age 4- synaptic densities peak @ 50% above adult levels

· Puberty= mature level of densities

· Timing varies for the above

· Synaptic densities= inverted U pattern= low at birth, highest in childhood, lower in adulthood

· What does the U mean?

Thing to Know No. 1:  Neuroscience suggests that there is no simple, direct relationship between synaptic densities and intelligence.

· Don’t know how brain is affected by learning

       Critical Periods in Development

· Ex. Of animal eye closed- never functioned again

· Reverse closure- close, open, recover

· Examples suggest that it’s not the amount of stim. that matters during a crit. period- balance and relative stimulation matter

· Neuroscientists know that the c.p.’s are complex and diff. critical periods exist for specific functions

· For each function of a sensory system (vision) there are three distinct phases within the critical period.

· Critical periods are simply windows of learning opp. that open and slam shut

· Evolution has forced neural systems (like vision) to depend on the presence of environmental stimuli to fine tune their neural circuitry

· The brain expects certain kinds of stimuli to be present for normal development. 

Thing to Know # 2: If critical periods are a result of our evolutionary history and nature’s bet on almost sure things occurring in a child’s environment, then neuroscientific research on critical periods is likely to have little relevance to formal education. 

· Two environs: 1. Isolated environ = alone, only food and water.  2.  complex = group, cages with novel objects and obstacles

· Rats raised in complex environment have 25% more synapses per neuron in the visual areas of their brains than rats raised in isolation.  Some parts affected, some not at all.

Thing to Know #3: Research on complex environments and related finding tells us that the brain can reorganize itself for learning throughout our lifetimes.  

· Don’t confuse complex and enriched

Thing to Know #4: Research on early synapse formation, critical periods, and complex environment has a long history.  Yet we have little understanding of what this research might mean for education.

Growth Cycles of Brain and Mind- Kurt W. Fischer and Samuel P. Rose 

· Common growth cycles in behavior in the brain- plasticity

· Both behavior and brain change in repeating patterns that seem to involve common growth cycles

· Growth cycles repeat btwn birth and 30 yrs.= relearning, reshaping, recovery

· Most children or adolescents learn at lower levels, not the optimal level

Cycles of Cognitive Development and “Stages”

· In the dynamic skills framework, dv’pment is variable and flexible and shows complex, dynamic patterns of chg.

· Cognitive spurts are evident only under optimal support conditions, not across the entire array of children’s behaviors

· Dv’pment includes a long series of new levels, each constructed independently in parallel for each strand or domain

· Reorganization and simplification are nested in a longer-term cycle moving through four different forms of action and thought called tiers.- cube building

· Four tiers of action and thought: Reflexes, Actions, Representations, Abstractions- pg. 58

· Time line: reflex skills-12 weeks; complex sensorimotor skills- 3 mos. to 2 years; representational capacities 2-12; abstraction capacities- 10-25 years

             Nested Cycles of Cortical Development

· Correlation between cortical change and age in childhood and adolescence

 Variation in Levels, Not Consistent Stages

· People vary when it comes to everyday skills

· Students need to use what they learn in the many situations where there is no optimal support.

  Implications for Educators

                  1. Cog and brain growth show resilience and plasticity.    

2. Brain dv’pment involves recurring  growth- learn, relearn, rework @ successive optimal level

3. People function at mult. levels of skill and understanding- normal functioning isn’t optimal.

4. An ind’s level of skill and understanding depend on contextual support for high level functioning.

5. Ed’s need to focus on teaching at lower, as well as at optimal levels 

