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Learning Objectives

CORGAN

17 The Science Behind
Cognition and Learning

Explore insights from the behavioral
and brain sciences and education to
understand cognitive processes that
underly information processing and
learning.

21 Integrated, Whole-Brain
Approach to Learning

Challenge popular science concepts like
right vs. left brain dominance theory to
forward an integrated, whole-brain
approach to facilitating impactful learning
experiences.

37T Innovation Through an
Interdisciplinary Perspective

Connect forward-thinking learning models
to an interdisciplinary perspective on
education, bringing insights from art and
science together to foster innovation.

471 Desi gn f or
Renai ssanceo

Apply a fnmodern
perspective to the design of learning
environments to create spaces that
create opportunity for growth, cross-
pollinating ideas, and making
meaningful connections.
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Analytical. Strategic. | 2= practical,
Abwass in control, A master of weals and Bngsage.
Readistic, L caloulate oguations and play with sursbers,

5 - :
Dee—

.
. T
y St —— -
. 4 b gy - b -
. - 5 W S
——— oy - < . g
o s - - = -
- - ——y— - darys
- ——— - - - ' e - -
-~ - ey o - s
[ .
- - - ' - —
- " 13
3 13-
R -y — -
. e S dann
- .
- .-

b gy -y -

e SO US AE

. N e

- o e - pwe. -

T e ="y

s 5« = .-

et a Al . -

.0»09).!.t.-'m .W o MJ ,l‘m‘

..... ‘vt.‘t.r‘ e e ] A .

e R

?M.«.w. ~ ot 1

- L e i

. - B s.v‘

\— .huf\..w- DG M JL AR M S 4

R o T L ¥ ) P A AR -, e - e

- -y -y YT re— —— -y — —
TCLITTRAR , ae, § e - B R o e
- - B — o‘ﬁ n=el - -

AR, s S ey e i A o A

- - - = —a - i e e LR IS
. AL e ——
—— v — D e S i i e A e .
—— ST -2 ST

- i e o e e e
e oY 9 A e e A B
- A B 1 iy - e -
. NS e - s ap o e o

- — gy . s To-rop - .
e g S Sty & i P PR S S et

- — - — B e

. — — - —
. —" —_— ——————— —

D -
e Tt eeet T T T——




-UP ACTIVITY : e Quiz
WARMiL;Ppheric Dominance Q
Hem

our
codeony
n the QR . n to
SClille or on this S(_:reﬁeric
take aqUiCk Hem|sp

@ Dominance Quiz.

ou Right
Arey Brained?

gan. |t Contains aboyt 100

Uhde*sranc:f

8ins one of the Jreatest
Mysterjeg of Science and Medicine, Your brain g the COmMmang Center for

Your t'wo‘/ghts, ‘eew’ngs‘ and Dehs\./r‘o@.

There are two halves, or '7&;77/3;3'78'@5. Of the brain, Each side Manages
Ceértain f, Nctions,

While both Sides look €xactly alike, the Wway €ach :Jrocesses i/*‘ormat/'O'w is
differer“:,

Tr‘*ere's at €ory that People have One c/om'war‘t Side of thejr brain — that
You're ejy ig

ht-brain or /eft»:)ra"w thinker,

Accordiﬂg to this theory, /sft—:)raf'wec: t'w‘ks's tend to De more 8nalyticg)
and '*7ethodicaf. Right-t

dined thinkers are more Creative o artistjc,

This z‘neory was first "7troduce

by Nobe| Prize Winner Roger w. Sperr\,f in
the 1960s. Acco‘dihg to Soer"ys r€search, the right brain heips You with:
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Right- vs. Left-Brain Dominance Theory

The i.dea t_h_at an | | |eofgran Ual
personality and cognitive style

can be mapped to hemispheric % Logic
dominance in the brain.

Right Brain

Creativity @

A This theory is based in real research
findings dating back @\ AnBiyicall 8§

A While the two hemispheres of the brain
do specialize in different tasks, more
recent research indicates this theory iIs l S
oversimplified and exaggerated, some 2 Linguistic
even call it a myth

O’.ﬁk&ri

Emotion '

Intuition  ( k:

[Schultz, 2023; Nielsen et al., 2013; Dawson, 2020; Purves et al, 2018; Farmer & Matlin, 2019]



“ If the human brain were so simple that we
could understand it, we would be so
s mple that we coul dnbo

— Physicist Emerson M. Pugh in 1938
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FRONTAL LOBE
Executive Functions, Concentration,
Creativity, Planning

PARIETAL LOBE

Sensory Integration, Object Recognition

OCCIPITAL LOBE

Visual Processing

TEMPORAL LOBE

Auditory, High_evel Visual Processing

CEREBELL

Balance and Motor Coordination
[Purves et al, 2018; Farmer & Matlin, 2019]
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Left Hemisphere
Lateralized Functions

Physiological differences
A More gray matter

A Connections are more local, less extensive
connectivity

Functional Differences
A Language
A Right side of the body and visual field
A Coreregions of the Default Mode Network
A Reflection, mind wandering, daydreaming, sense of self
A Overlapwiththeii soci al b r a (sotial cogriitiand r k O

A Activated during rest, deactivated during focused tasks

The 0l nt emakimgesdnse ofdhe world,
generating explanations, resolving uncertainty
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Right Hemisphere

Lateralized Functions

Physiological Differences
A More white matter
A  More extensive connections

Functional Differences
A Visual-spatial judgementsi mor e nvi sual ly
A Facial recognition
A Left side of the body and visual field
A Coreregions of the Attention Control Network
A iFrontoparietal attention networ
A Focus on a single task (particularly rote tasks)

A Activated during routine tasks, deactivated during rest

The nSt at cosflictdetectton etween internal
hypotheses and the real world, updating beliefs

10




CORPUS CALLOS

Image Credit: Science Photo Library, NIH Human Connectome Project
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éi n g e bhotghrhanhispheres are
Important for the vast majority of
cognitive functions. Thinking and
reasoning are two examples of functions
that are typically associated with the left
brain, but these require communication
between many regions of the brain on
both sides.

11



Why do we oversimplify complexity?



Our Brains
are Wired to
Categorize
and Find
Meaning

A Efficient processing

A Maximizing limited
Information

A Understand ourselves and
our complex world

A Very useful for making sense
of our environment

A Can be problematic- creates
biases, assumptions, artificial
divides, etc.

[Purves et al, 2018; Farmer & Matlin, 2019]

CORGAN

PAREIDOLIA:

Seeing faces or other
patterns in
ambiguous Images

GESTALT:

Simplifying and
organizing complex
Images to create a

whole

13
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Hemispheric Dominance, Learning Styles, and Personality Types
Tools for Understanding Ourselves and Others

Hemispheric
_ | Dominance
Al 't hough people commonly prefer some | earning styles over others,
therei sn®t great evidence to support the i1idea that s5essing
information in the modality of your preferred learning style will actually
| mprove educational outcomes. °

- Schultz, 2023; Pashleret al., 2008

A Hemispheric Dominance and Learning Styles are R
Interrelated metacognitive tools we can use to VS
understand ourselves and others

A Overlap with personality traits to describe how we
prefer to learn and process information

A Empirical study of these constructs does not show
strong, causal support for improved educational
outcomes 1

Personality Learning Style
[Schultz, 2023; Pashler et al., 2008]

14



The power of

our brain
comes from Its
connectivity
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Dendritic Arborization
Learning is Like Building a Forest of Neurons

AXON
TERMINALS

CORGAN

A Dendritic Arborization:

neur ons MAbranch
dense network of connections
with other neurons

A Synaptic connections

facilitate the flow of information
In the brain

A Extensive arborization can be

considered a sign of
complexity

A Learning is the process of

building, strengthening, and
pruning synaptic
connections

[Purves et al, 2018]
16



ENVIRONMENT

A Engage the social, cultural, technological, natural, and material environment
A Holistic learning environments connect students to the real world

A Integrate real-life experiences into the classroom

BODY

t he

A Movement is encouraged through hands-on activities
A Increased sensory engagement takes advantage of

bodyds natur al perceptu

MIND

A Learning is student-led and
inquiry-based

A Creativity and problem-solving
are encouraged through
divergent and critical thinking

A The formation of generalized
knowledge is the goal

A Social and Emotional Learning
Is also emphasized
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Emergent
Phenomena

Properties or behaviors
that are not found in any
component of a complex
system, but are features of
the system as a whole

High-level functions and
valued competencies
emerge through
connected activity
throughout the brain:

A Consciousness

A Cognition

A Creativity
18
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R ettt R ettt
- ~o - -

' Creativity "/ Innovation

Activating the both hemispheres Making new connections to break
to produce novel ideas | | barriers and solve problems

~ ogreater creativity is associated withmore _
communication between the two hemispheres |
rather than more acti vIS

| nnov a tinteysectian ef previously .
unrelated neural patt

_ - Janet Crawford, 2013
- Schultz, 2023; Lindell, 2011

A Producing novel and useful solutions A Making connections and solving
A Involved both divergent and convergent i problems
thinking ’ : A Working through obstacles and barriers
A Widespread activity in the brain during : : A Overcoming functional fixedness to
creative thinking i g think in new ways and develop of novel
A Both hemispheres are activated in the solutions

creative process

N e e e e e e e e e e e = = = = = = = = = = = = = ——— N e e e e e e e e e e = = = = = = = = = = = = = = ———

[Purves et al, 2018; Farmer & Matlin, 2019; Prabhu, 2008; Hwang, 2013; Bonifacio et al, 2018; Schultz, 2023; Lindell, 2011; Crawford, 2013] 19
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. What Can We
NP, "8 | earn from the
Qi . Renaissance?

A period of ingenuity
and creativity yielding
new knowledge,
Insight, innovation, and
progress in the sciences
mathematics, philosophy,
literature, and art.

20



CORGAN

Modern Renaissance: Challenging Siloed Learning with a Whole-Brain Approach to Educational Environments

Forwarding an Interdisciplinary Approach
Learning from the Renaissance

A Renewed passion for learning and
human achievement

Fe.
’ ’
K

S
N

A Investment in education and the arts

- - -
.

A Spirit of curiosity, imagination, and

exploration .

|
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A Focus on apprenticeship and wr
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A Innovation involves a synthesis of
ideas across disciplines

JO
2.

AfARenai ss anc appBaeh s

[Weiner, 2016]



The Art of
Engineering

ACTIVITY #1



ACTIVITY #1

The Art of Engineering: Build a da Vinci Bridge!

Weore chall soivang
problem from one discipline

using the tools of another: build

a Chicago-inspired, self-supporting

da Vinci Bridge using art supplies!

Who will rise to the challenge-
the right-brainers or the left-brainers?

y |

23
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Navigating an Unpredictable World

PKT 12 FUTURE
EDUCATION SUCCESS

I
4
I
1
1
1
1

CORGAN N

HIGHER EDUCATION gN

24
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Navigating an Unpredictable World

o eb ,’/
N

PKT 12
EDUCATION

—— e —— — — —

CORGAN N

RERE THE FUTURE SRRy

_____________________
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Jobs of Tomorrow?
Projections for 2030

VIRTUAL STORE SHERPA

Focus on customer satisfaction
through virtually advising
customers using the knowledge
of the product line

PERSONAL DATA BROKER

Confirm consumers receive
revenue from their data. The
broker will establish prices and
execute trades.

AR JOURNEY BUILDER

Collaborate with talented
engineers and technical artists
to develop vital elements for
clients.

[Duggal, 2023]

BODY PART MAKER

Will create living body parts for
athletes and soldiers

CORGAN

PERSONAL MEMORY CURATOR

Consult with patients and
stakeholders to generate
specifications for virtual reality
experiences.

NANO-MEDIC

Wil transform healthcare

26
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In-Demand Skills

America Succeeds
Durable Skills

A Character
A Collaboration
A Communication
A Creativity
A Critical Thinking
A Fortitude
A Growth Mindset
A Leadership
A Metacognition
A Mindfulness

World Economic Forum
Education 4.0 Framework

A Global citizenship skills
A Innovation and creativity skills
A Technology skills

A Interpersonal skills

A Personalized and self-paced
learning
A Accessible and inclusive learning
A Problem-based and collaborative
learning

A Lifelong and student-driven learning

[Hirsh-Pasek et al, 2022; Roth et al, 2017; Golinkoff et al, 2016; Jezard, 2018; McKinsey Global Institute;

Cole et al; 2021; Silva et al, 2022]

CORGAN

——— ]

Brookings Institute
Skills for a Changing World

A Collaboration
A Communication
A Content
A Critical Thinking
A Creative Innovation

A Confidence

McKinsey Global
Workforce Skills Model

A Higher Cognitive Skills
A Social and Emotional Skills

A Technological Skills

27
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“ [Generation Alpha] will be lifelong learners,
holding multiple jobs across multiple
careers. They will also need to be adaptive,

constantly upskilling and retraining to
remain relevant to the changes anticipated as

they move through their working life.

—— Mark McCrindle and Ashley Fell

28
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The Science of How and What Children Learn ;
Insights from the Brookings Institute /‘ #OW”

PLAYFUL LEARNING PRINCIPLES
A Active
A Engaging
A Meaningful
A Socially Interactive
A lterative
A Joyful
A Must have a well-articulated learning goal

A Collaboration

A Communication

A Content

A Critical Thinking

A Creative Innovation
A Confidence

(KILLS FOR A CHANGING WORLD: 6Cs

As the world of work changes, it is the character qualities as well as

competencies that will futureproof Generation Alpha.
- McCrindle

[Hirsh-Pasek et al, 2022; Roth et al, 2017; Golinkoff et al, 2016]

29
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Next-Gen Approach to Learning

A For emerging generations, learning is about innovating,
building skills, and engaging with the real world

A Shift from content mastery to meaningful and relevant
skill-building experiences with real-world connections

A Balance integration of digital tools with grounded
experiences

A Nurture a natural drive for innovation, entrepreneurship,
and knowledge-sharing

A Opportunities to create products and services of value

A High-Fidelity Learning Environments

A Industry Partnerships
A Support social and emotional skills and competencies

A Foundation for lifelong learning and career mobility

[Hughes, 2020; McCrindle & Fell, 2020; Zmuda et al, 2017]

30
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Breaking Down Silos in Education

N N N N
MATH || SCIENCE| ELAR || HISTORY]
J VAN VAN Y
4 4 w 4 N
CAREER | WORLD
ARTS TECH LANGUACjE
N N J

31
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: : : : Universal Design
Breaking Down Silos in Education
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STREAM as an Integrated Lens for Learning

The overall aim is to
sSpur curiosity,
inquiry, and
creativity, ultimately
building a love of
learning

[Peters-Burton et al, 2019]
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Learning
Through a
STREAM
Mindset

5-Step Engineering
Design Cycle

A STREAM as an approach
to learning and a way of
thinking rather than a
content domain

Explore interests

Develop skills and core
competencies

Supports active, student-
led, inquiry-based learning

34
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Horizontal and Vertical
Curriculum Integration

A STREAM can be a part of
learning throughout the day,
not just taught as a discrete
course

A Facilitate a comprehensive
educational experience that
builds connections rather than
silos of learning

A Connect knowledge and learning
experiences:

A Horizontally across content areas

A Vertically between grade levels

[Peters-Burton et al, 2019]
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