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Do you know…?
Which brain structure tracks our failures?

A. Basal ganglia

B. Hippocampus

C. Default Mode Network

D. Habenula ?
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Do you know…?
How many different types of memory 
do humans have?

A. Two

B. Four

C. Five

D. Nine ?
© 2019 Britt Andreatta

Do you know…?
The best way to boost learning is with:

A. 3 retrievals spaced with sleep

B. 20 minute segments

C. 40-50 repetitions

D. Psychological safety ?
© 2019 Britt Andreatta © 2019 Britt Andreatta
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VR codes in the brain
as a lived memory
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Pathway

Critical new findings 
in neuroscience

Memory Matrix

Three-Phase Model 
of Learning

Strategies for 
Learning Pros
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Critical New 
Findings
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#1 Seeing the Brain in New Ways
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Regions Structures Neurons Networks
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#2 New Understanding of Creativity
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The Aha! Moment
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Brain Science of Insight

RESTING
NEOCORTEX

PREPARING
BRAIN

SENSORY
GATING
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Your Brain on Psychedelics
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#3 New Views on Intelligence
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Multiple Intelligences Contents lists available at ScienceDirect

Trends in Neuroscience and Education

journal homepage: www.elsevier.com/locate/tine

The neuroscience of intelligence: Empirical support for the theory of
multiple intelligences?☆

C. Branton Shearera,⁎,1, Jessica M. Karanianb

a MI Research and Consulting, 1316 S. Lincoln St., Kent, OH 44240, United States
b Department of Psychology, Boston College, United States

A R T I C L E I N F O

Keywords:
Intelligence
Multiple intelligences
Cognition
General intelligence
Neural correlates

A B S T R A C T

Objective: The concept of intelligence has been strongly debated since the introduction of IQ tests in the early
1900s. Numerous alternatives to unitary intelligence have achieved limited acceptance by both psychologists
and educators. Despite criticism that it lacks empirical validity, multiple intelligences theory (Gardner, H.
(1983, 1993) Frames of mind: The theory of multiple intelligences, New York: Basic Books), has had sustained
interest on the part of educators worldwide. MI theory was one of the first formulations about intelligence to be
based on neuroscience evidence. This research aimed to determine if there is neuroscience evidence that
provides support for the neural validity of the eight identified intelligences.
Methods: This investigation reviewed 318 neuroscience reports and extracted neural regions cited for the core
cognitive components of each intelligence. This neural data was organized into four levels: primary regions, sub-
regions, particular structures, and multi-regions per intelligence. Using descriptive statistics, the patterns of
neural citations were compared and contrasted.
Conclusion: In was determined there is robust evidence that each intelligence possesses neural coherence that
is clear, distinct and aligned with accepted cognitive – neural correlates. Furthermore, these neural patterns are
consistent with Gardner’s 1983 hypothesis that general intelligence is most closely associated with the linguistic
and logical-mathematical intelligences. Implications for using MI theory as a bridge between cognitive
neuroscience and instruction are discussed.

1. Introduction

The concept of intelligence has a checkered history in the minds of
many scientists and educational theorists. Many have abandoned the
concept in part or entirely, and instead investigate cognitive abilities,
problem-solving, or information processing capacities. However, many
scientists have also investigated the functional neural systems that
underlie intellectual achievement. The reason for this has been summed
up succinctly by Jung and Haier [1, p. 171] “…there is no more important
concept in education than the concept of intelligence.” Those authorities
assert that not all brains think the same way, thus “this simple fact could
be revolutionary for education because it demands a neuroscience
approach that recognizes the importance of individual differences and
the necessity to evaluate each student as an individual” [2, p. 174].

The theory of multiple intelligences (MI) has motivated the present
investigation. Gardner [3,4] redefined intelligence as the ability to solve
problems or create products of value in a culture or community. Using

this broad, common sense definition and eight criteria* that cover a range
of empirical evidence (e.g., neuroscience, psychometric and evolutionary
evidence, and atypical populations), Gardner identified eight distinct
forms of intelligence that are possessed by all people, but in varying
degrees. The eight intelligences identified are linguistic, logical-mathe-
matical, visual-spatial, bodily-kinesthetic, musical, interpersonal, intra-
personal and naturalist (for detailed descriptions, see Appendix A).

Traditional psychologists have criticized MI theory for a number of
reasons. One criticism is that MI theory lacks support from large scale
studies [4,5] or experimental research [7–9]. It has also been proposed
that the eight intelligences are simply different manifestations of
general intelligence [10,11]. An important practical criticism is that
educators should not base instructional and curricular decisions upon a
theory whose scientific status is controversial [6,12–16].

Among neuroscientists, the predominant view on intelligence is that
there is either one general intelligence (g) or two types of intelligence
(fluid and crystallized). However, there is a debate regarding the possible

http://dx.doi.org/10.1016/j.tine.2017.02.002
Received 9 February 2017; Accepted 13 February 2017

☆ This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.
⁎ Corresponding author.

1 C. Branton Shearer is the creator of the Multiple Intelligences Developmental Assessment Scales.
E-mail address: sbranton@kent.edu (C.B. Shearer).
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#4 Manipulating Brain in New Ways



Wired to Grow 2.0: critical updates in the brain science of learning           
ATDTK 2020

© 2020 Britt Andreatta, PhD

www.BrittAndreatta.com
For attendees to review. Please do not 

duplicate or distribute without permission.

© 2019 Britt Andreatta

Neuroplasticity + Neurogenesis
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Healing Damaged Bodies

© 2019 Britt Andreatta

Video

(edited for time)
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#5 New Discoveries of Memory
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Learn Remember Do

Three Phase Model of LearningTM
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How Memory Works

Experience 
+ Encode

Store Recollect/
Recall
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Infinite Connections
Storage Capacity:

2.5 petabytes of data

3 million hours of TV shows

24-hour viewing for 300+ years
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Memory Matrix
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Memory Matrix

Long-Term MemoryShort-Term Memory

2 7
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Short-Term Memory

Sensory
Memory
(seconds)

Working
Memory
(minutes)

Short-Term Memory
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Explicit
Memory

(conscious)

Implicit
Memory

(unconscious)

Long-Term Memory

Sensory
Memory
(seconds)

Working
Memory
(minutes)

Short-Term Memory

declarative non-declarative

Long-Term Memory
(life time)
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Long-Term Memory
declarative

Semantic
Memory

(facts, 
concepts)

Long-Term Memory
(life time)

Explicit
Memory

(conscious)
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Long-Term Memory
declarative

Semantic
Memory

(facts, 
concepts)

Episodic
Memory
(events, 

experiences)

Long-Term Memory
(life time)

Medial 
Temporal Lobe
(Hippocampus)

Explicit
Memory

(conscious)

First Person Point of View (POV)
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Every memory is a 
bundle of sensations 
forever tied together.
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Vacations

Other 
Countries

Chris

French 
Language Iconic 

Landmarks

Romantic 
Places

Schemas
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Pulling any string 
brings the memory 
flooding back.
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VIDEO
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Virtual 
Reality Creates 

episodic 
memories!
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Immersion
Distraction-free, full 

engagement and large 
motor skill awakening

Together these activate the creation of powerful new memories in the brain

Empathy
Pathos with increased 

empathy for situations of 
others and yourself

Presence
Physiological sense of 

“being there”, heightened 
sensory activation
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Habituation
+ 

Sensitization
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Emotional
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Somatic
(salivating)

Associative
(conditioning)

Long-Term Memory
(life time)

Medial 
Temporal Lobe
(Hippocampus)

Explicit
Memory

(conscious)

Implicit Memory
(unconscious)
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Priming

declarative non-declarative
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Memory
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The type 
of memory 
determines 

which learning 
methods you 
should use!
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#1 Activate their schemas (carefully)
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Metacognition

Wordplay

Social

Music

Insight

#2 Make connections
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#3 Set up retrievals

3 spaced 
with sleep
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Behavior
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Learn Remember Do

Three Phase Model of LearningTM

Nine Types
Retrievals
Schemas

Connections
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Benefits

Source: ??

DO
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Priming

declarative non-declarative

Semantic
Memory

(facts, 
concepts)

Episodic
Memory
(events, 

experiences)

Procedural(
skills/
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Non-Associative

Emotional
(fear)

Somatic
(salivating)

Associative
(conditioning)

Long-Term Memory
(life time)

Medial 
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Memory

(conscious)

Habituation
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Sensitization

Basal
Ganglia

Implicit Memory
(unconscious)

Sensorimotor 
(purposeful)
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Basal Ganglia

Turns repeated 
behaviors into habits

Creates “low energy”
package

Behavior becomes 
“automatic”

BASAL
GANGLIA
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66
40-50
20

Repetition Builds Habits
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Neuro Recovery/Neuro Rehabilitation
Stroke

Spinal cord injuries

Limbs

Parkinsons

Multiple Sclerosis

Cerebral Palsy
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Failure
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Habenula
Tracks failure

Uses chemical guardrails to 
influence decision/actions

Depresses psychological 
and motor responses

Learning creates lots of 
opportunities to FAIL

HABENULA

© 2019 Britt Andreatta© Britt Andreatta

How you treat 
failure is as 
(if not more) 

important than 
how you treat 

learning! 
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#1 Build Psychological Safety
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VR creates safe 
environments 
to learn and fail
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SEABORN VIDEO

https://vimeo.com/310438727

https://vimeo.com/310438727
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The “4Ps” Places Process People Products
familiarity 

achieved in
Geospatial

Mastery
Task

Familiarity
Emotional
Readiness

Narrative 
Comprehension

Examples

Large dining-room table 
location mastery from 
remote training center

Barista training in 
a consistent, scalable medium 

away from retail floor

De-escalation techniques
for confrontational 

customers or situations

Narrative stories about company 
values, products, or foundational 

narratives for the organization

Curriculums
Sense of place / space

Muscle memory activation
Digital twins

Danger / scarcity

Physical equipment
Workflows

Operation steps
Safety

Customer service
De-escalation

Emotional readiness
Inclusion / diversity

Onboarding
Culture and values
Data visualization
Transformation

VRs Super Powers

SPARK Stage 
Thursday 9am
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#2 Design habits and develop mastery
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Beginner

Inter-
mediate

Novice

Competent

Deep
Experience

Expert

Master

Developing Mastery
Match your learning offerings 
to who needs to develop 
what and when
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#3 Create 
the right 
types and 
amounts
of practice
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Most orgs 
either donʼt 

create enough 
practice or the 
right kind of 

practice.
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Expand your toolkit
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Video

© 2019 Britt Andreatta

Enables practice

Observational 
learning

Peer coaching

Self reflection

Mentoring

Video-based peer coaching
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Simulations
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Live Avatars
Artificial Intelligence

Software drives much of what you 
see during a simulation.

Human Intelligence

Simulation specialists design the 
simulation scenario, and orchestrate 
the verbal and nonverbal interactions 
between the avatars and the trainee.

+
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AI Avatars
Learners speak directly with digital 
avatars and receive immediate 
feedback and insights on their 
performance

Provides consistency in simulations, 
feedback, and structure
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Virtual Reality
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Designing 
Learning
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Learn Remember Do

Three Phase Model of LearningTM

Nine Types
Retrievals
Schemas

Connections

Habits
Repetitions

Rewards
Practice

P S Y C H O L O G I C A L  S A F E T Y



Wired to Grow 2.0: critical updates in the brain science of learning           
ATDTK 2020

© 2020 Britt Andreatta, PhD

www.BrittAndreatta.com
For attendees to review. Please do not 

duplicate or distribute without permission.

© 2019 Britt Andreatta © 2019 Britt Andreatta

© 2019 Britt Andreatta © 2019 Britt Andreatta

Mirror Neurons
Drive observational learning

Increase empathy and cooperation
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The power of demonstration

Coffee video
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Priming

declarative non-declarative

Semantic
Memory

(facts, 
concepts)

Episodic
Memory
(events, 

experiences)

Procedural(
skills/
habits)

Non-Associative

Emotional
(fear)

Somatic
(salivating)

Associative
(conditioning)

Long-Term Memory
(life time)

Medial 
Temporal Lobe
(Hippocampus)

Explicit
Memory

(conscious)

Habituation
+ 

Sensitization

Basal
Ganglia

Implicit Memory
(unconscious)

Sensorimotor 
(purposeful)
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Priming boosts learning 
by creating a “place 
holder” in the brain that 
the learning slots into 
when it happens. 
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Learn Remember Do

Three Phase Model of LearningTM

Nine Types
Retrievals
Schemas

Connections

Habits
Repetitions

Rewards
Practice

P S Y C H O L O G I C A L  S A F E T Y

P
R
I

M
E

Senses
Segments

Story
Demonstration
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Learn Remember Do

Three Phase Model of LearningTM

Nine Types
Retrievals
Schemas

Connections

Habits
Repetitions

Rewards
Practice

P S Y C H O L O G I C A L  S A F E T Y

P
R
I

M
E

Senses
Segments

Story
Demonstration

Technology (used to enhance, hasten, scale)

Supported by a growth culture of learning
© Britt Andreatta
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Strategies Design learning to create 
the right type of memory

Create cohesive story of 
bite-size experiences

Use schemas, connections, 
and retrievals  

Dial up demonstration 
and practice (repetitions)

Make it safe to try and fail

Use tech to enhance/accelerate 
process (leverage power of VR)
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Benefits of VR
Codes in brain as lived (episodic) memory

Provides practice that is biologically 
and neurologically sound

Useful for:   
Places    
Processes     
People     
Products

Offers safety, both
physical and psychological
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This research and much 
more in the 2nd edition 

of Wired to Grow

At the ATDTK Bookstore!

Want the full deck from 
this presentation? 

Scan here.

Your feedback helps ATD continue to provide 
top-notch educational programs that help 
you stay on top of a changing profession. 
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