What Are Executive Functions?

* Directive capacities of the mind
» Multiple in nature, not a single capacity
* Cue the use of other mental abilities

* Direct and control perceptions, thoughts,
actions, and to some degree emotions

 Part of neural circuits that are routed
through the frontal lobes

Copyright 2007 George McCloskey



Homunculus - Literally, a tiny person. In
psychology, the unproductive and paradoxical
idea that a person’s behavior depends upon the
behavior of another person-like entity located
deeper inside that person.

-from The Society of Mind, Marvin Minsky 1985
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linagiue a child playing with blocks, and imagice that this child’s mind contaios a Liost of
smaller minds. Call them mental agents. Right now, an agent called Builder is in eontrol.
Builder's specialty is making towers [rom blacks.

Ous child likes to watch a tower arow as cach new black is placed un top. Bul building a
tower is toe complicated a job for any single, simple agent, so Buildar has to ask for help frow
seyveral ather agents:

S i Choose a place to start the tower.

\ Add a new block to the tower.

/

|
|
BEGIN ADD END Decide whether it is high enough.

Ir: fact, even to find another block and place it on the tower top is tan hig for 4 jols for any
single agen?. So Add, in turn, mmst call for ether agents” help. Before we'te dene, well need
mare seents than wonld fit in any diagram

First ADD must FIND a new block.
Then the hand must GET that
block and PUT it on the tower 10p.
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| Rule: | red blue green blue green
Name the ink color.

red blue red green red

blue green blue red blue red blue red blue red

blue green blue green red green blue red blue gree:

red green red blue green red green red blue greer

blue green blue red green blue red green red greer

green blue red blue green red blue green red blue



[Rules:]

blue red green red blue
1.blue -~ Name the ink color.
2| rod | - Read the word. green | red | green red blue
green | blue | green blue red green red green l
red blue red green | blue | green blue red
blue red |[green red red |green| blue red
blue |green| blue green red red |green red
green red red blue |green| blue red |green

-~
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red

red
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blue

blue

red
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green
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Stroop Test

| Rube: | red blue green blue green
Name tre ink color.
red bluc red green red
blue red
red qgreen
green red
green blue
green red




Memory and Retrieval



8.1 K- LINES: A THEORY OF MEMORY

“You want to repair a bicycle. Before you start, smear your hands with red paint.
Then every tool you need to use will end up with red marks on it. When you're
done, just remember that red means ‘good for fixing bicycles.” Next time you fix a
bicycle, you can save time by taking out all the red-marked tools in advance.

“If you use different colors for different jobs, some tools will end up marked with
several colors. That is, each agent can become attached to many different K-lines.
Later, when there's a job to do, just activate the proper K-line for that kind of job,

and all the tools used in the past for similar jobs will automatically become avail-
able.”

This is the basic idea of the K-line theory. But suppose you had tried to use a certain wrench,
and it didn't fit. It wouldn't be so good to paint that tool red. To make our K-lines work
efficiently, we'd need more clever policies. Still, the basic idea is simple: for each familiar kind
of mental job, your K-lines can refill your mind with fragments of ideas you've used before on

similar jobs. In such a moment, you become in those respects more like an earlier version of
yourself.
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12.9 THE EXCEPTION PRINCIPLE

What should one do with a law or rule that doesn’t always work? We saw one way when we
developed our uniframe for the Block-Arch. We simply kept changing it to fit each new example.
But what if, after all that work, there still remain exceptions that don't fit?

The Exception Principle: It rarely pays to tamper with a rule that nearly always
works. It's better just to complement it with an accumulation of specific
exceptions.

All children learn that birds can fly and that animals that swim are fish. So what should they
do when told that penguins and ostriches are birds that cannot fly, or that whales and porpoises
are animals that swim but aren’t fish? What should the children do with uniframes that no
longer work so well? The exception principle says: Do not change them too hastily. We should
never expect rules to be perfect but only to say what is typical. And if we try to modify each
rule, to take each exception into account, our descriptions will become too cumbersome to
use. It's not so bad to start with “Birds can fly” and later change it into “Birds can fly, unless
they are penguins or ostriches.” But if you continue to seek perfection, your rules will turn into
monstrosities:

Birds can fly, unless they are penguins and ostriches, or if they happen to be dead,
or have broken wings, or are confined to cages, or have their feet stuck in cement,
or have undergone experiences so dreadful as to render them psychologically inca-

pable of flight.

Unless we treat exceptions separately, they'll wreck all the generalizations we may try to
make. Consider why the commonsense idea of fish is so useful. It is an accumulation of general
information about a class of things that have much in common: animals that live in the water,
have a certain sort of streamlined shape, and move by wriggling their bodies and fanning the
water with various finlike appendages.







Cognitive Overload



Establishing Learning Goals

» Deep organization based on meaning
makes possible lasting learning.

* Alearning goal has to be selective.
* A learning goal has to be specific.



Not such a great learning goal:

Today we are going to read chapter 4 about
the Egyptians and answer the questions at
the end of the chapter.

. . .

Today we are going to watch a video about
the Egyptians.



Today | want us to be able to know 2 ways
the Nile River shaped Egyptian Life.

Or even better. ..

Today we are all going to answer these
questions about the Nile River:

1. How did the Nile impact agriculture?

2. Besides growing food, how else did the
Nile help feed Egypt?



Episodic Demarcation

» Marks the beginning and ending of a
learning session.

* Helps a student label a learning session.



Set Construction

How much prior knowledge needs to be
drawn forward for a task?

Which “agencies” are marshaled?

How complete or well-functioning are
those agencies?

What are the limits of the speed, amount,
and accuracy of retrieval?



Overload

When one or more of the higher
“agencies” of Executive Function” has
been overloaded

Attention
Working Memory
Processing Speed






Interventions and Support

* |nitially, provide intense intervention and
support.

* Change intervention and support into
prompted strategies.

* Work toward self-advocacy and social
fluidity.



