Cognitive Neuroscience Factots in Teaching & Leatrning
How the Mind Works and What it Means fot the Classroom

Related Cotitse Objectives- .

Upon completion of this conrse, students will:

* Understand the outcome of neurodevelopmental profiling with brain-based research.
* Understand the basic philosophical tenets of differentiated instruction.

* Understand the impact of teaching to the whole child.

Brain Basics — Anatomy of the Human Brain
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Neurons, or nerve cells, tran$mit impulses along an axon and across the synapse to the dendrites of the neighboring cell.
The impulse is carried across the synapse to receptor sites by chemicals called neurotransmitters that lie within the
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Brain Rules

How do we learn? What exactly do sleep and stress do to our brains? Why is multi-tasking a myth? What can science tell
us about raising smart, happy children? : :

Brain Rules are things we know for sure, and John Medina explains what we might do with.that knowledge.

Source: http://www.brainrules.net/
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LONG-TERM MENORY | Rule #6: Remember to repeat.
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Recognition, Affective, and Strategic Networks in the Brain & What it Means
for Universal Design for Learning and Differentiated Instruction
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Willingham’s Cognitive Principles

In his book Why Don’t Students Like Schiool (2009), Daniel T. Willingham answers questions about how the mind works
and what it means for the classroom. His ‘cognitive principles’ come from the perspective of a cognitive scientist and, at
times, contrast with what is generally accepted as true by educators. As we discuss the cognitive principles, | encourage
you to think about whether or not you agree with Willingham. What makes sense? What leaves you with some doubt?

Document your thoughts in the boxes below.

People are naturally curious, but they are not naturally good thinkers.
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Memory is a residue of thought
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Teaching, like any complex cognitive skill, must be practiced to be improved
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What does this mean for teaching and learning?




Bloom’s Taxonomy

Asking students to think at higher levels, beyond simple recall, is an excellent way to stimulate students' thought
processes. Different types of questions require us to use different kinds or levels of thinking.

According to Bloom'’s Taxonomy, human thinking skills can be broken down into the following six categories.

1. Knowledge: remembering or recalling appropriate, previously learned information to draw out factual {usually
right or wrong) answers. Use words and phrases such as: how many, when, where, list, define, tell, describe,
identify, etc., to-draw out factual answers, téstirig students' recall and recognition.

2. Comprehension: grasping or understanding the meaning of informational materials. Use words such as:
describe, explain, estimate, predict, identify, differeritiate, etc., to encourage students to translate, mterpret
and extrapolate.

3. Application: applying previously learned information (or knowledge) to new and unfamiliar situations. Use
words such as: demonstrate, apply, illustrate, show, solve, éxamine, classify, experiment, étc., to encourage
students to apply knowledge to situations that-are new and unfamiliar.

4. Analysis: breaking down inforimation into parts, or examining (and trying to understand the organizational
structure of) information. Use words and phrases such as: what are the differences, analyze, explain, compare,
separate, classify, arrange, etc., to encourage students to break information down into parts.

5. Synthesis: applying prior knowledge and skills to combine elements into a pattern not clearly there before. Use
words and phrasés such as: combine, rearrange, substitute, create, design, invent, what if, etc., to encourage
students to combine elements into a pattern that's new.

6. Evaluation: judging or deciding according to some set of criteria, without real right or wrong answers. Use words

' such as: assess, decide, measure, select, explain, conclude, compare, summarize, etc., to encourage students to
make judgments accordlng fo a set of critéria.

Source; TeacherVision: http://www.teachetvision.fen.com/
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Simple Figure of the Mind

\Iow wor\‘d:v\%
ﬂ mcmar\j v S DOOd
L ot processin
Working Memory  indor maion ( g
(Slt CQSN‘—BVC ggndv‘ﬂ@ns
are ..;sh-\-) but i+
con on\é held So

o much a onc.‘—\-'tmb.
// P of yowr ackive.

Prinking heppens in
youwr worlkinay
W\&mofb.

10 Yout \oad '3°w'.%
workind mano w'

Joo mudh informadion)
Anen Hheres no roor
process it which makes
& wiore didR ewd+ 4o

recall the information

\ater oM,

holds Your
ext s&%ns Knbw ld{s <

inférmation in hew ways) information can come from long term memory (facts you’ve memorized)
or from the environment — hot “audo pilet"

Thinking: fcombining

Working memory: holds the stuff you are thinking about ~ a.s & limited Copacityy and can ol\la
do SO muuh -+his iS called cognikive load

Long term memory: vast storehouse in which you maintain your factual knowledge of the world (ladybugs have spots,

you watched a show about candy factories yesterday) % \Orbch&J- KMN\“LL‘)'C»

All of the information in your long term memory resides outside of your awareness. It lies quietly until it is heeded, and
then enters working memory and so becomes conscicus. For example, if | asked you “What color is a polar bear? You
would say “white” almost immediately. That information was in long-term memory thirty seconds ago, but you weren’t
aware of it until | posed the question that made it relevant t6 ongoing thought, where upon it entered your working
memory.

ﬁThinking occurs when you combine information (from the environment and long-term memory) in new ways. That
combining happens in working memory.
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