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One

To describe the interplay
between emotions and
executive function

(Hot vs Cold pathways) for
2E students
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To Be Gifted& Learning Disabled (2017), Baum, Schader, & Owens, on page 18, �ISBN- 13 978-1-61821-644-1. 
Complex Challenges 
Executive function deficits, 
emotional regulation, 
inconsistent performance, 
sensory 
2e Students Learners who are gifted and have a disability (e.g., ADHD, dyslexia, autism)
Distinguishing Strengths 
Advanced vocabulary, 
creativity, 
deep curiosity, 
moral reasoning, 
intense focus
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Complex Distinguishing
Challenges RSP Strengths
e Executive function e Gifted e Advanced
deficits e Disability vocabulary
e Emotional regulation e creativity
e inconsistent e deep curiosity
performance e moral reasoning
e Sensory issues e intense focus

e Perfectionism
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2E students
operate at

both ends

J. H. Russell Ph.D. LLC



Presenter Notes
Presentation Notes
Being gifted & having some type of disability


Starting place

No two (2E) human
beings are like

N=1
A unique person




Basic
Neurobiology of
the Brain



Brain Basics

About 3.5 pounds of gelatinous
material

1. Brain 2% body weight.

2. Consumes 20% Total Energy &

Oxygen.

3. Water = 73%

4. Neurons: 86 Billion

5. Synapses: 100 Trillion

6. Blood Flow: 15% Total Cardiac
output, 750mL/min

/. Meninges-protective membranes
covering the brain.
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Brain 2% body weight.
Consumes 20% Total Energy &
Oxygen.
Water = 73%
Neurons: 86 Billion
Synapses: 100 Trillion
Blood Flow: 15% Total Cardiac
output, 750mL/min
Meninges-protective membranes covering the brain.



Brain Basics

Right Hemisphere
Left Hemisphere

Right

hemisphere hemisphere
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Back to front

Human
Information
Processing
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Visual, Auditory, and Multisensory Pathways



SN, Occipital
Posterior to Anterior '
Cortical Flow

~t)) OCCIPITAL LOBE: VISUAL PROCESSING

~9Z) PARIETAL LOBE: SPATIAL INTEGRATION
f) TEMPORAL LOBE: AUDITORY & MEMORY
’ FRONTAL LOBE: PLANNING & DECISION-MAKING
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Posterior to Anterior Cortical Flow

Occipital lobe: visual processing
Parietal lobe: spatial integration
Temporal lobe: auditory & memory
Frontal lobe: planning & decision-making


Compression in the brain -

Seven and a Half Lessons About the
Brain...

Compression in the brain makes
abstract thinking possible

-y

back of brain: \

smaller neurons, Pk

fewer connections, ‘ = > \
representing . e 1 )jﬁ\-:-;_ RN
sensory details - ‘ LG :

front of brain:

larger neurons,

more connections,
representing the most
compressed summaries

(this diagram is

conceptual, not
anatomically precise)

J. H. Russell Ph.D.LLC 13
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Compression the brain the RIGHT HEMISPHERE
Back Brain
Small to LARGE
Fewer Connections

Front Brain
LARGE NEURONS
More Connections
COMPRESSION

Seven and a Half Lessons About the Brain
Compression the brain, which enables abstraction (this diagram is conceptual, not anatomically precise)
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chemical messengers
Learning & Memory, By Ms. Marilee Sprenger ISBN 0-87120-350-2..


Chemical Messengers

e Crucial for e Helps e Manages e Regulates e Involved in
 motivation e Regulate the e arousal, mood e attention
e reward-based sympathetic e alertness, stabilization e Memory
learning nervous e attention. * other encoding
system Strategies for Processes e Essential for
e Prepares the EF Cognitive
body for improvement function and
action! often leverage Learning.

J. H. Russell Ph.D.LLC

these
Pathways;
Exercise.
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Dopamine is crucial for motivation and reward-based learning 
Epinephrine helps regulate the sympathetic nervous system and prepares the body for action
Norepinephrine manages arousal, alertness, and attention. Strategies for EF improvement often leverage these pathways (e.g., exercise)
Serotonin regulates mood stabilization and other processes 
Acetylcholine is involved in attention and memory encoding essential for cognitive function and learning.


Classes of

Neurotransmitters
Monoamines Catecholamine

Indoleamines

e Epinephrine e Serotonin
e Norepinephrine e Melatonin
e Dopamine

Learning & Memory, By Ms. Marilee Sprenger ISBN 0-87120-350-2.. ). H. Russell PhD. LLC
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Epinephrine
Norepinephrine
Dopamine
Indoleamines
Serotonin
Melatonin


Neurotransmitters

Bl Amino Acids

&8 (Glutamate > Excitatory

= GABA>Inhibitory

GABA Gamma-AminoButyric Acid & J . Russell o LLC
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Neurotransmitters

GABA
Gamma

Amino |
Butyric Synaptic vesicles
Acid |

T

. Glutamate  GABA Receptor sites
Postsynaptic

neuron
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Counseling
re-wires the

brain
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Prefrontal

Cortex (PFC)

Prefrontal Cortex (PFC) is the “CEO.”

The “CEQ” for high-level decision-making
and planning, directly impacted by stress
and requiring regulation from other
systems.

21
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The “CEO” for high-level decision-making and planning, 
directly impacted by stress 
and 
requiring regulation from other systems.



Thinking about
Thinking-

Higher Reasoning-

Executive
Functions

Prefrontal Cortex < @ ANV

Functions

OO NSGOhkwWwN =

Empathy

Insight

Response Flexibility
Emotion Regulation
Body Regulation
Morality

Intuition

Attuned Communication
Fear Modulation

Limbic Brain
. Fight, flight,

freeze stress
response

. Thinks, “Am |

safe? Do People
want me?”

. Emotions live

here
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Prefrontal Cortex
9 Functions of the Prefrontal Cortex
Empathy
Insight
Response Flexibility
Emotion Regulation
Body Regulation
Morality
Intuition
Attuned Communication
Fear Modulation


Limbic Brain
Fight, flight, freeze stress response
Thinks, “Am I safe? Do People want me?”
Emotions live here


Anterior
Cingulate

Cortex (ACC)

Anterior Cingulate Cortex (ACC)

Functions as the brain’s error-detection and
emotional regulation center, working to
resolve conflicts between goal-directed
behavior and emotional impulses.
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Functions as the brain’s error-detection and emotional regulation center,
working to resolve conflicts 
between 
goal-directed behavior and emotional impulses.


Anterior
Cingulate
Cortex (ACC)
Dorsal ACC Ventral ACC
(UPPER) (LOWER)
e Cognitive = Emotion
control regulation
e Attention = Reward
allocation anticipation
. Conf.lict. = Affective
monitoring, salience
* Decision-making = Empathy
= Motivation

J. H. Russell Ph.D.LLC 24
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Anterior Cingulate Cortex (ACC)
Upper section involves cognition.
Lower section involves affective processing. 

The anterior cingulate cortex (ACC) is functionally divided into two key regions: the upper (dorsal) ACC, which supports cognitive control and attention, and the lower (ventral) ACC, which processes emotion and motivation. This dual role makes the ACC a critical hub for integrating thought and feeling.
🧠 Functional Anatomy of the Anterior Cingulate Cortex (ACC)
Region Location (Brodmann Areas)
Primary Functions 
Dorsal ACC Areas 24, 32 
Cognitive control, attention allocation, conflict monitoring, decision-making
Ventral ACC Area 33 and lower 24 
Emotion regulation, reward anticipation, affective salience, empathy, motivation

Dorsal ACC (Upper Section)
Connected to prefrontal cortex, parietal cortex, and motor areas
Involved in top-down control, error detection, and executive function
Activated during tasks like the Stroop test and Eriksen flanker task
Ventral ACC (Lower Section)
Connected to amygdala, nucleus accumbens, hypothalamus, hippocampus, and insula
Processes emotional salience, social pain, and motivational drive
Plays a role in depression, anxiety, and empathy-related behaviors
🔬 Research Highlights
The ACC is rich in von Economo neurons (spindle cells)—specialized for rapid emotional and social decision-making.
It acts as a conflict monitor, recruiting the dorsolateral prefrontal cortex (DLPFC) to resolve competing signals and improve goal-directed behavior.
Dysfunction in the ACC is linked to OCD, chronic pain, Alzheimer’s, and mood disorders.



Working
Memory

Paraphrasing Dr. Russell Barkley:
Working Memory is a system that allows a

person “..to retain and process
information for the purpose

of guiding behavior.”

Dr. Jim’s definition:
Working memory is like the Ram on a computer.

It temporarily holds a limited amount of information
before it is processed into the Central Executive.
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Working Memory is a system that allows a person “
…to retain and process
information for the purpose
of guiding behavior.”

Wikipedia:
Working memory is a cognitive system with a limited capacity that can hold information temporarily.[1] It is important for reasoning and the guidance of decision-making and behavior



Front to Back

What is Working
Memory?
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powerbrainrx.com


Working
Memory

Focuses attention
Temporary storage

Operates over a few seconds
Manipulates information

COLD(EF)

HOT (EF)
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…to retain and process
information for the purpose
of guiding behavior.”

Wikipedia:
Working memory is a cognitive system with a limited capacity that can hold information temporarily.[1] 
It is important for reasoning and the guidance of decision-making and behavior
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Thematic Education – Working Memory Model Summary 
Baddeley and Hitch's model of working memory
Working Memory Model

Central Executive
Phonological Loop
Articulatory Loop (Inner voice-subvocalization): 
Subvocal rehearsal—silent repetition of verbal information
Acoustic Store (Inner ear) —passively receives and holds sound patterns and maintains auditory traces for a brief period of time (1-2 seconds) –before they decay unless refreshed by repetitive subvocalized rehearsal. The inner ear maintains verbal sequences long enough for comprehension, mental manipulation, and integration with long‑term knowledge.

Episodic Buffer is a temporary store of information (capable of holding multidimensional episodes or chunks), like a holding cell (or buffer) between long-term and short-term memory. It holds information until it’s needed. 
A mental workspace which coordinates diverse multisensory inputs into coherent representations with long-term memory)

Visuo-Spatial Scratchpad (Inner eye)



The central
executive of
working memory is
retrieving memory
from long-term
memory.
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retrieving memory 
from long-term memory.
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Prospective Conceputal
M e m o ry Attentive m Memory
e

Remembering

how to perform a
planned action in

the future,

to put the Prospective
toothpaste cap Memory

back on, Episodic _
Memory pggociative \se

a pilot remembering Memory

how to do a safety a

checklist.
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Part Of Brain That Controls Memory. 
Prospective Memory involves remembering how to perform a planned action in the future. 
For example, 
remembering to put the toothpaste cap back on, 
a pilot remembering how to do a safety checklist.

Associative memory involves the ability to learn and remember relationships between unrelated items. For example, remembering someone’s name or the name of a perfume by its aroma.

Conceptual memory (aka, Conceptual short-term memory)  is a mental buffer when perceptual stimuli and conceptual processes are related, which is needed for long-term memory formation.

partesugaka.blogspot.com


Human
Information
Processing

Visual,

Auditory,

Multisensory Pathways
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Visual, Auditory, and Multisensory Pathways



Overview

Sensory input is processed in
POSTERIOR brain regions

Executive functions occur in
ANTERIOR regions

Visual and auditory pathways
converge in association cortices

J. H. Russell Ph.D. LLC
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Sensory POSTERIOR 
Executive ANTERIOR
Visual & Auditory CONVERGE & ASSOCIATE CORTICES


“Your Nervous System”

SPEED

The largest myelinated neurons in
your spinal cord can send signals
at up to 268 miles per hour, faster
than a Formula 1race car.

Your brain also fires around 100
trillion synapses, constantly
shaping thoughts, feelings, and
actions.

Discover Magazine, The Nervous System, March 2011

ALPHA MOTOR
J/\  NEURON IN
\_ THE SPINAL CORD

MILES PER HOUR

Discover Magazine
The Nervous System, From 268-MPH Signals
to Trillions of Synapses
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Discover Magazine
The Nervous System, From 268-MPH Signals to Trillions of Synapses


http://discovermagazine.com/2011/mar/10-numbers-the-nervous-system
http://discovermagazine.com/2011/mar/10-numbers-the-nervous-system
http://discovermagazine.com/2011/mar/10-numbers-the-nervous-system
http://discovermagazine.com/2011/mar/10-numbers-the-nervous-system
http://discovermagazine.com/2011/mar/10-numbers-the-nervous-system
http://discovermagazine.com/2011/mar/10-numbers-the-nervous-system
http://discovermagazine.com/2011/mar/10-numbers-the-nervous-system

Processing
Speed

Processing speed
depends on the
efficiency of the
frontal lobes in
organizing and
directing
information flow.
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Processing speed depends on the 
efficiency of the frontal lobes 
in organizing and directing information flow.
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Cold (EF)
Cognitive Information being manipulated



HOT (EF)

Self Regulation

J. H. Russell Ph.D. LLC 36



Hot and cold Executive Functions (EF)

Time management Cold O

Organization Warm &
]

) 4
Task completion Warmer v

Self regulation




S
The corticolimbic system

‘Cingulate Cortex(ACC)

Prefrontal Cortex «@FASNINENY
Functions Limbic Brain
1. Empathy . ]
2. Insight 1. Fight, flight,
e freeze stress

3. Response Flexibility

. . response
4. Emotion Regulation 5 Thinks. “Am |
5. Body Regulation safe? Do People
6. Morality want me?”
7. Intuition 3. Emotions live
8. Attuned Communication here
9. Fear Modulation
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Prefrontal Cortex
9 Functions of the Prefrontal Cortex
Empathy
Insight
Response Flexibility
Emotion Regulation
Body Regulation
Morality
Intuition
Attuned Communication
Fear Modulation


Limbic Brain
Fight, flight, freeze stress response
Thinks, “Am I safe? Do People want me?”
Emotions live here
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Hot

Executive
Functions
(33

Fight

Flight

Freeze

Lie-Working memory issue
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Hot Executive Functions (EF)
Fight
Flight
Freeze
Lie-Working memory issue
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uncovering & embracing

STRENGTHS"

“Caring for Humen Beings who learn differentty since 1986"

jimrussellphd.com

Jim Russell Ph.D., L.L.C.

1034 South Brentwood
Blvd., Suite 516

St. Louis, MO 63117
(314) 963-8862
jimrussell3@gmail.com
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