
Everywhere, Everyone



People are Diverse





An Example of Diversity

“Aced” the MOCA.                  “Flunked” the MOCA





Universal Design for Learning



Some people face 

more barriers

than others



Retrofitting 

is highly 

problematic



Universal Design



...better for Everyone



But careful design matters



But what is Universal Design 
for Learning?



Universal Design for Learning



A research-based framework for 
identifying individual differences 

in learning



..and designing learning activities 
that meet the challenge of diversity



by reducing barriers for some 
and increasing options for all
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3 Principles of UDL

Necessary for some, good for all





Advances in learning 
sciences

Advances in learning 
technologies



What do individual differences
look like in the brain?



Neuroimaging:
Individual differences are huge.



David vs Ruth on Music

Perfect Pitch



David vs Ruth on Music

Perfect PitchNot so much





David vs Ruth

Ruth is “hyper-connected”David is “hypo-connected”



Who has a ”disability”?

It depends……



Actually, we’re both on a Spectrum

Hyper-acuity of pitchHypo-acuity of pitch



But the culture sees categories..

Defective                     Regular                      Gifted

Disabled Average Genius



What determines where each of us 
are on the spectrum?

Biology Matters

1) Neuroanatomy Matters

2) Phylogeny Matters

3) Genes Matter



What determines where each of us 
are on the spectrum?

Biology Matters

1) Neuroanatomy Matters

2) Phylogeny Matters

3) Genes Matter

Environment Matters

4) Culture Matters

5) Language Matters

6) Instruction Matters

7) Timing Matters

8) Technology Matters

9) Context Matters



Both Biology and Environment 
determine the cut-off for disability, abnormality 



Revisiting the Autism Spectrum
Traditional View

Normal, Non-DisabledAbnormal, Disabled



Revisiting the Autism Spectrum



Vernon Smith      Greta Thunberg



Another “Spectrum”

Hypo-connectivity Hyper-connectivity
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Tim Berners-Lee



Learners with ADHD are Hypoconnected in many areas 

e.g. Chandra S. Sripada, Daniel Kessler, and Mike Angstadt 2014
Sripada, C.S., Kessler, D. and Angstadt, M. (2014)



Another “Spectrum”

Hypo-connectivity Hyper-connectivity

Autism



What determines where each of us 
is on the “autism” spectrum?

Biology Matters

1) Neuroanatomy Matters

2) Phylogeny Matters

3) Genes Matter

Environment Matters

4) Culture Matters

5) Language Matters

6) Instruction Matters

7) Timing Matters

8) Technology Matters

9) Context Matters



Where am I on the autism 
Spectrum?

It depends……



I am on the Spectrum, 

And so are you.  



Where did the three principles 
come from?



Perceive, 
understand, 

and remember 
information from 
the environment

Recognition Networks
What’s that?



Recognition on the MOCA



Where does recognizing sound 
happen?



Where am I on the hearing 
spectrum?

It depends……



Aging has changed 
where I am on the spectrum

New Barriers to Learning: 1) hearing



• NEUROLOGICAL EXAM
MS: His language was fluent but slightly slow and hesitant. He
scored a 25 out of 30 on the MOCA losing 1.4 trails, digit span
back and 3 points for delayed recall. He named 12 words
beginning with F, 16 animals with one repetition. Boston naming
was 15 out of 15. On the I Boca he was 5 out of 5 on the visual
association recall and recognition.
CN: EOMI, PERRL, VFFTC, Face symmetrical. Tongue and uvula
midline. Hearing intact.
MOTOR: No drift. No adventitious movements. FFM and RAM are
rapid. Full power throughout. 
SENSORY: Intact to LT
DTR: Symmetrical throughout. Plantars are downgoing.
COORDINATION: FFM, RAM, dysmetria, dysdidokokinesia.
GAIT: Narrow based and steady.



New Technologies 
Change where I am on the Spectrum







Word Recognition Area



Recognizing words in the Brain



The “reading” Spectrum

Hyperlexia Dyslexia       Alexia



Who has a disability?

Hyperlexia Dyslexia       Alexia



What to do about diversity in reading?

Hyperlexia Dyslexia       Alexia



Advances in learning 
sciences

Advances in learning 
technologies



How have new technologies 
changed reading?



Advances in Learning Technologies
A Foundation for Flexibility



Flexible Display

A Tale of Two Cities
It was the best of times, it was the worst of 

times, it was the age of wisdom, it was the age 

of foolishness, it was the epoch of belief, it was 

the epoch of incredulity, it was the season of

A Tale of Two Cities
It was the best of times, it was the 
worst of times, it was the age of 
wisdom, it was the age of foolishness, 
it was the epoch of belief, it was the 
epoch of incredulity, it was the season 

दो शहरो ोंकी कहानी
यह समय का सबसे अच्छा था, यह समय का

सबसे बुरा था, यह ज्ञान की उम्र थी, यह मूर्खता

की उम्र का था, यह विश्वास का युग था, यह

अविश्वास का युग था, यह मौसम का था



A Tale of Two Cities
It was the best of times, it was the worst of 

times, it was the age of wisdom, it was the age 

of foolishness, it was the epoch of belief, it was 

the epoch of incredulity, it was the season of

Flexible Display:
Multiple Representations



Flexible Display:
Multiple Representations



Flexible Display:
Multiple Representations



Schools need to make learning materials 

universally accessible

Nov. 17, 2019 Seattle Times

I’m a college sophomore and I haven’t read a 

print book since eighth grade.



What are the downsides of 
remediation?



The National Instructional Materials Accessibility Standard

Federal NIMAS Legislation

© CAST 2011



…addresses the national need to increase the 
availability and timely delivery of print 
instructional materials in accessible formats to 
blind or other students with print disabilities in 
elementary and secondary schools.

© CAST 2011



https://www.bu.edu/disability/accommodations/procedures/specific/alternat
e-format-textbooks/

https://www.bu.edu/disability/accommodations/procedures/specific/alternate-format-textbooks/




Making Lectures More Universal



Making Lectures More Universal

Accessible Multimedia Slides

(posted before class)

Full video (captioned) available 

on the web 24 hours later

Crowd-sourced note-taking



Making Lectures More Universal



Making Lectures More Universal



Making Lectures More Universal



Making Lectures More Universal



Making Lectures More Universal



Making Lectures More Universal



Bob Gibbons, 
Sloan School of Management 

MIT

No readings.

Before Class: Short Video Lectures posted

For each video, discussion question added

Students answer half the questions

Short answers, 24 hours ahead. 

During Class: 

Prof. picks some answers to discuss, 

Sets up an order for best discussion

Benefit: Both student and teacher have time to reflect and plan   

ahead

•



Zoom 



Where do the three principles 
come from?



Strategic (Frontal) Cortex
How to DO that?

Planning, organizing 

and executing skillful 

actions in the 

environment



Late to Develop, Early to Degrade

Executive 
Functions



Executive Function on the MOCA



Trail Making Test Part B 







•

IMPRESSION/SUMMARY: In summary Mr. Rose is a 72-year-old former
neuropsychologist who is been having cognitive and memory
difficulties for the past year to 2. On my testing he scored a
25 out of 30 on the MOCA. Consistent with mild cognitive
impairment. This may be amnestic subtype though he did have some
executive difficulties. His formal language testing was
considered normal but did have some difficulties with some slight
pauses in his overall speech I was only able to name 16 animals
and 12 words beginning of F. His remaining neurological
examination is unremarkable no evidence of any hallucinations or
extrapyramidal features.



• NEUROLOGICAL EXAM
MS: His language was fluent but slightly slow and hesitant. He
scored a 25 out of 30 on the MOCA losing 1.4 trails, digit span
back and 3 points for delayed recall. He named 12 words
beginning with F, 16 animals with one repetition. Boston naming
was 15 out of 15. On the I Boca he was 5 out of 5 on the visual
association recall and recognition.
CN: EOMI, PERRL, VFFTC, Face symmetrical. Tongue and uvula
midline. Hearing intact.
MOTOR: No drift. No adventitious movements. FFM and RAM are
rapid. Full power throughout. 
SENSORY: Intact to LT
DTR: Symmetrical throughout. Plantars are downgoing.
COORDINATION: FFM, RAM, dysmetria, dysdidokokinesia.
GAIT: Narrow based and steady.



Where am I on the 
Executive Function Spectrum?

It depends……



Tim Berners-Lee



Where am I on the 
Executive Function Spectrum?

It depends……



Aging Changes Where I am on the 
Spectrum of Executive Function



Technology changes how I perform 
on the spectrum. 





	

Providing Options for Executive Function
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The “how” of learning

Examples:

• Participate in class in multiple 

ways (physical action)

• Variety of ways to express 

learning: essay, powerpoint, 

video, project, presentation

• Chunking a semester-long 

project into manageable 

deliverables (executive 

function)



© CAST 2011
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T-560 Final Project



Scaffolding the Project

© CAST 2011



Scaffolding the Project

© CAST 2011



Scaffolding the Group Process

© CAST 2011



Team Learning Assessment 
Rubric

T560 

Based on R. Elmore’s course on supporting teachers for instructional change
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T-560 Semester long project

Goal: In teams of 4-5, develop an educational intervention of their choice 
that supports robust disciplinary thinking within a particular content area for 
all students. The final product that consists of four interrelated parts: 
1. Working prototype or highly detailed mock-up of the intervention
2. Multimedia “brochure” 
3. Research white paper 
4. Implementation guide

Barriers
• Challenging group dynamics that need to be addressed early on
• “Group think” could take over and lead to teams not pushing themselves
• Logistics of working in a team
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Group Learning Rubric
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Where do the three principles 
come from?



Setting priorities for 
planning, attending, 
searching, choosing, 
remembering.

Affective (Emotional) Networks
What’s Important?



•

IMPRESSION/SUMMARY: In summary Mr. Rose is a 72-year-old former
neuropsychologist who is been having cognitive and memory
difficulties for the past year to 2. On my testing he scored a
25 out of 30 on the MOCA. Consistent with mild cognitive
impairment. This may be amnestic subtype though he did have some
executive difficulties. His formal language testing was
considered normal but did have some difficulties with some slight
pauses in his overall speech I was only able to name 16 animals
and 12 words beginning of F. His remaining neurological
examination is unremarkable no evidence of any hallucinations or
extrapyramidal features.



• NEUROLOGICAL EXAM
MS: His language was fluent but slightly slow and hesitant. He
scored a 25 out of 30 on the MOCA losing 1.4 trails, digit span
back and 3 points for delayed recall. He named 12 words
beginning with F, 16 animals with one repetition. Boston naming
was 15 out of 15. On the I Boca he was 5 out of 5 on the visual
association recall and recognition.
CN: EOMI, PERRL, VFFTC, Face symmetrical. Tongue and uvula
midline. Hearing intact.
MOTOR: No drift. No adventitious movements. FFM and RAM are
rapid. Full power throughout. 
SENSORY: Intact to LT
DTR: Symmetrical throughout. Plantars are downgoing.
COORDINATION: FFM, RAM, dysmetria, dysdidokokinesia.
GAIT: Narrow based and steady.



Nothing about Emotion?

About Affect or Interest?

About Self-Regulation?



Students with reading disabilities 
are in threat states when asked to 

read

© CAST 2011

Daley, S, (2015). 



Dorenkamp, M. A., & Vik, P. (2018). Neuropsychological assessment anxiety: A systematic review. Practice Innovations, 3(3), 192–
211.

Abstract

Older adults are the fastest growing population seeking cognitive assessment services, primarily regarding cognitive concerns and 
capacity to live independently. Neuropsychological assessment can evoke stress/anxiety in patients, and anxiety has been 
implicated in poor test performance. A review of the literature failed to identify empirical articles dedicated to the impact of a 
patient’s awareness of the purpose and potential implications of a neuropsychological evaluation on test performance. This article 
systematically reviewed literature regarding anxiety/stress to understand what anxiety domains threaten performance, and 
identify vulnerable cognitive abilities. Seventy-eight articles were reviewed. Sixty anxiety/stress measures were used and were 
classified into 7 domains: global, trait, state, social, test, and math anxiety, and stress. There were 149 neuropsychological tests 
that were used and classified into 13 domains: academic achievement, attention, executive functioning (inhibition/switching and 
reasoning/fluency), full scale intelligence, language, memory (overall, verbal, and visual), mental status exams, motor, perception, 
processing speed, verbal comprehension, and working memory. Results revealed that (a) most studies examined healthy adult 
populations, (b) few studies used clinical samples, and (c) no studies focused on older adults from clinical populations. Of the
studies reviewed, nearly 2/3 reported some relationship between test performance and anxiety. Test, social, state, and math 
anxiety were most often associated with poor test performance. Verbal memory, attention, inhibition, and working memory were 
most consistently associated with anxiety. Findings highlight the importance of attending to anxiety in older adults referred for 
neuropsychological evaluation and the need for anxiety assessment measures that are sensitive to aging patients’ concerns. 
(PsycINFO Database Record (c) 2018 APA, all rights reserved)



Where am I headed on the 
spectrum?

Hypo Anxious/Fearless                    Hyper Anxious/Phobic



Teaching as Emotional 
Work
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The most important functions of emotions—especially 
for humans and other mammals—is to prioritize what 
we learn. While emotions have effects throughout the 
body, it is their effects on the brain—on what we learn 
(and don’t learn)—that is their most powerful effect. 
Indeed, some researchers emphasize that the critical 
role of emotions is to provide “learning signals” that 
alert the brain that something is important enough to 
attend to and learn.

The Influences of Emotion on Learning and Memory

Chai M. Tyng, Hafeez U. Amin, Mohamad N. M. Saad, and Aamir S. Malik (2017)*

https://www.ncbi.nlm.nih.gov/pubmed/?term=Tyng%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=28883804
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amin%20HU%5BAuthor%5D&cauthor=true&cauthor_uid=28883804
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saad%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=28883804
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malik%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28883804
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The “why” of learning

Examples:

• Make assignments relevant 
(recruiting interest); 

• give lots of choice

• Critical peer feedback 
sessions (effort & 
persistence)

• Assessing oneself using a 
rubric before handing in 
an assignment (self-
regulation)
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Two Routes to Emotion



White Coat

Hypertension.



What about identity barriers?
Racism, Sexism, Ageism, Ableism



Two Books on UDL and Teaching
for Racial Equity



Two Kinds of Control Systems

© CAST 2011



Two Kinds of Control Systems

© CAST 2011

Automatic (FAST) System Executive (SLOW) System



Two Kinds of Control Systems

© CAST 2011

Automatic (FAST) System

Automatic

Unconscious

Rapid

Large capacity

Implicit

Intuitive

Present-oriented

Evolutionarily Old (and perfected)   

Executive (SLOW) System

Strategic

Conscious

Slow

Limited Capacity

Explicit

Deliberative

Future-Oriented

Evolutionarily New (but cocky)



© CAST 2011

udloncampus.cast.org/home

http://udloncampus.cast.org/home#.ViYCKRNViko


Where am I on the Cognitive 
Impairment Spectrum?

It depends……



Vote

(With your executive control systems)
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Purpose: Not to Create Emotion
But to Leverage it



#3 avoiding or handling negative 
affective states

Challenge of a self-reinforcing cycle – threat of low performance impairs 

performance, which increases threat, which lowers performance…

Can an intervention interrupt the cycle?  >> Can we change the nature of the 

interaction with school tasks?

Writing activity about “your ideas, your 

beliefs, and your life.”  Choose the values 

most and least important to you.  Focus on 

the value most important to you.  Think 

about a time when this value was 

important to you.  In a few sentences, 

describe why the selected value is 

important to you. 

(3-5 times a year in seventh grade)

African-American students who 

received the intervention showed a 

significant improvement on GPA over 

TWO YEARS, and this was particularly 

pronounced for students with lower 

initial achievement levels.  No effect for 

European Americans.



AnneMarie Darrow Baines



Hollywood gets it! 

© CAST 2011



Designing 
For Perceptual Diversity

Start here: Self-Check. 
I think I know something about this already 

- what more do I need to know?

Or start here: I’m not sure I 
really care about this. Give me 

some background to understand 
the problem. Convince me.

Or start here: I understand 
the problem. What I want is 

some guided practice in 
what to do about it.

Or Start here:  I already know 
what to do, just show me the 

models, guidelines and/or tools 
that can help me.

file://Users/davidrose/Desktop/modules/Module 1    Perception /Module 1 - Tools and resources for design.pptx
file://Users/davidrose/Desktop/modules/Module 1    Perception /Module 1 - Guided Workshop.pptx
file://Users/davidrose/Desktop/modules/Module 1    Perception /Module 1 - Engagement section.pptx


Universal Design for Learning
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Section 103(24) UNIVERSAL DESIGN FOR LEARNING.
The term ‘universal design for learning’ means a 
scientifically valid framework for guiding educational 
practice that—

(A) provides flexibility in the ways information is presented, 
in the ways students respond or demonstrate 
knowledge and skills, and in the ways students are 
engaged; and

(B) reduces barriers in instruction, provides appropriate 
accommodations, supports, and challenges, and 
maintains high achievement expectations for all 
students, including students with disabilities and 
students who are limited English proficient.

National Policy:
Higher Education Act

© CAST 2011
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udloncampus.cast.org/home

http://udloncampus.cast.org/home#.ViYCKRNViko


• Make the connection with stereotype threat.  Prove that I have lost it. My score 
goes down.  Expectancy effects too.  Looking for strengths?

• Autism in all three?  Certainly in overwhelmed, but also anxiety. 

• Let’s look at a lecture.  Sensory, language, comprehension. (can repeat, connect to 
other sources, etc.  Always provide more background, Connect to real life, etc use 
analogies. 

– How to improve lectures: make them multiple reps

– For one thing, make the slides multiple reps.  Not outlines alone, but lots of images. Another rep

– Give them ahead, accessible slides, etc.  Weaken slides if just same text .  Embed videos. 

– The lecture intelfe: post it on Google, let Google translate work, have one student fix it. 



© CAST 2011

RECOMMENDATIONS:

Issue #1 MILD COGNITIVE IMPAIRMENT. His performance as well as
his history are suggestive of mild cognitive impairment possibly
amnestic or executive subtype. We did discuss the natural
history of patients with mild cognitive impairment. I talked
about further workup and evaluation including MRI scan, CSF
analysis, neuropsychological testing, As well as enrolling in
some research projects.

I talked to him about other lifestyle changes this includes
daily physical activity, keeping mentally active and engaged, and
a heart healthy Mediterranean diet.



•

IMPRESSION/SUMMARY: In summary Mr. Rose is a 72-year-old former
neuropsychologist who is been having cognitive and memory
difficulties for the past year to 2. On my testing he scored a
25 out of 30 on the MOCA. Consistent with mild cognitive
impairment. This may be amnestic subtype though he did have some
executive difficulties. His formal language testing was
considered normal but did have some difficulties with some slight
pauses in his overall speech I was only able to name 16 animals
and 12 words beginning of F. His remaining neurological
examination is unremarkable no evidence of any hallucinations or
extrapyramidal features.



• NEUROLOGICAL EXAM
MS: His language was fluent but slightly slow and hesitant. He
scored a 25 out of 30 on the MOCA losing 1.4 trails, digit span
back and 3 points for delayed recall. He named 12 words
beginning with F, 16 animals with one repetition. Boston naming
was 15 out of 15. On the I Boca he was 5 out of 5 on the visual
association recall and recognition.
CN: EOMI, PERRL, VFFTC, Face symmetrical. Tongue and uvula
midline. Hearing intact.
MOTOR: No drift. No adventitious movements. FFM and RAM are
rapid. Full power throughout. 
SENSORY: Intact to LT
DTR: Symmetrical throughout. Plantars are downgoing.
COORDINATION: FFM, RAM, dysmetria, dysdidokokinesia.
GAIT: Narrow based and steady.
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RECOMMENDATIONS:

Issue #1 MILD COGNITIVE IMPAIRMENT. His performance as well as
his history are suggestive of mild cognitive impairment possibly
amnestic or executive subtype. We did discuss the natural
history of patients with mild cognitive impairment. I talked
about further workup and evaluation including MRI scan, CSF
analysis, neuropsychological testing, As well as enrolling in
some research projects.

I talked to him about other lifestyle changes this includes
daily physical activity, keeping mentally active and engaged, and
a heart healthy Mediterranean diet.



By John M. Grohol, Psy.D.
Founder & Editor-in-Chief

President Trump recently underwent his annual physical 

checkup. At Trump’s apparent insistence, the physician 

also administered a test of cognitive ability, the Montreal 
Cognitive Assessment (MoCA).

Some are citing this test to demonstrate that Trump does 

not have a mental illness or any other personality disorder. 

However, what does this test really tell us about the 
president’s mental health?

Developed in the early 2000s at Montreal’s McGill 

University by a group of researchers, the Montreal 

Cognitive Assessment (MoCA) is a simple paper-and-pencil 

test meant to detect mild cognitive impairment and 

cognitive degenerative diseases such as Alzheimer’s. It 

takes about 10 to 12 minutes to complete and is indicated 

for people where a physician may have reason to suspect 

© CAST 2011

https://psychcentral.com/blog/author/grohol/


But not all neural networks are structurally the same.



Personal perturbations 
in Neuroscience, Technology and Education

1970: Teaching Reading with Jeanne Chall

1972: Exploiting the Neural Networks of Harvard

1974: Discovering Neurogenesis in the Hippocampus 



Exploiting the Neural Networks 
at Harvard (and MIT)



The Simplest Neural Network



The Simplest Neural Network





The Same Three Divisions 
Occupy the same spatial locations in 

Neocortex



Perceive, 
understand, 

and remember 
information from 
the environment

Recognition Networks
What’s that?



Strategic (Frontal) Cortex
How to DO that?

Planning, organizing 

and executing skillful 

actions in the 

environment



Setting priorities for 
planning, attending, 
searching, choosing, 
remembering.

Affective (Emotional) Networks
What’s Important?



Addressing the Spectra of Individual Differences
The UDL Framework and Principles



..and designing learning activities 
that meet the challenge of diversity



by reducing barriers for some 
and increasing options for all





Personal perturbations 
in Neuroscience, Technology and Education

1970: Teaching Reading with Jeanne Chall

1972: Exploiting the Neural Networks of Harvard

1974: Discovering Neurogenesis in the Hippocampus 



Comprehending reading with 
Jeanne Chall and the Cortex



The “Simple” view of Reading

© CAST 2011



But reading really requires extensive 
involvement of areas on all three networks



Visual Word Form Area



Decoding words in the Brain



Old view: Bottom Up



New View: Reciprocal Networks



For emaxlpe, it deson’t mttaer in waht oredr the 
ltteers in a wrod aepapr, the olny iprmoatnt
tihng is taht the frist and lsat ltteer are in the 
rghit pcale. The rset can be a toatl mses and you 
can sitll raed it wouthit pobelrm.

S1M1L4RLY, Y0UR M1ND 15 R34D1NG 7H15 
4U70M471C4LLY W17H0U7 3V3N 7H1NK1NG 
4B0U7 17.





All strategy, no decoding…





Sami daley



Students with reading disabilities 
are in threat states when asked to 

read

Daley, S. (2015). 
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Which brings us back to the reading 
brain…



Reading Stories Activates Neural Representations of Visual 
and Motor Experiences.  Nicole K. Speer, Jeremy R. Reynolds, 
Khena M. Swallo (2014)



The “reading” Spectrum

Hyperlexia Dyslexia       Alexia



Rigorous and sustained training 
can sculpt the decoding chip 

© CAST 2011



But what are the side-effects of 
rigorous treatment?

Emotional as well as Cognitive



Effective Reading Requires all Three Networks

And because individuals vary 

dramatically in their capabilities 

within each, there is not one kind of 

reader, or one kind of reading. 





Personal perturbations 
in Neuroscience, Technology and Education

1983-86:   Canaries in the Mine at NSCH

1984-92:   Disruptive Technologies at CAST

1988:         Stumbling on architecture with Ron Mace



A Foundation for Flexibility

© CAST 2011



Multiple Representations

A Tale of Two Cities
It was the best of times, it was the worst of 

times, it was the age of wisdom, it was the age 

of foolishness, it was the epoch of belief, it was 

the epoch of incredulity, it was the season of

A Tale of Two Cities
It was the best of times, it was the 
worst of times, it was the age of 
wisdom, it was the age of foolishness, 
it was the epoch of belief, it was the 
epoch of incredulity, it was the season 

दो शहरो ोंकी कहानी
यह समय का सबसे अच्छा था, यह समय का

सबसे बुरा था, यह ज्ञान की उम्र थी, यह मूर्खता

की उम्र का था, यह विश्वास का युग था, यह

अविश्वास का युग था, यह मौसम का था

© CAST 2011



A Tale of Two Cities
It was the best of times, it was the worst of 

times, it was the age of wisdom, it was the age 

of foolishness, it was the epoch of belief, it was 

the epoch of incredulity, it was the season of

Flexible Display:
Multiple Representations

© CAST 2011
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Flexible Display:
Multiple Representations
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Flexible Display:
Multiple Representations



Alternatives for 

decoding 

e.g. audio assisted 

reading



Alternatives for 

vocabulary 

knowledge

e.g. embedded 

vocabulary assists



Alternatives for 

background 

knowledge 



Fortunately,
in a UDL universe…….

Can have multiple paths 
to Shakespeare,

All built in



Physical Actions or 
Movement

A few examples:
Reducing the Barriers and Increasing the Options

to Deeper Learning



\

© CAST 2011
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Tod Machover and Dan Ellsey



Skills and Fluency

A few examples:
Reducing the Barriers and Increasing the Options

to Deeper Learning



Alexa, Siri, Google Assistant, Cortana



Reducing the Barriers to Deeper 
Learning

Executive 
Functions



Tim Berners-Lee





2000: Managing Cheeseburgers and Anxiety at GSE

2008: Making Policy Matter in Washington

2019: Discovering that Neurology Bites Back: MCD

Personal perturbations 
in Neuroscience, Technology and Education



2019: Neurology Bites Back:
MCI and Other Regressions on the Spectrum



Aging on the Spectrum
New Barriers to Deeper Learning: 1) Recognition



Where am I on the hearing 
spectrum?

It depends……



New Technologies 
Reducing barriers to Deeper Learning



Aging on the Spectrum
New Barriers to Deeper Learning: 3) Affective

	



Where am I on the anxiety
spectrum?

It depends……





Where am I headed on the 
spectrum?

Hypo Anxious/Fearless                    Hyper Anxious/Phobic



The MOCA Revisited
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Trail Making Test Part B 



Where am I headed on test 
anxiety?

Hypo Anxious/Fearless                    Hyper Anxious/Phobic



Dorenkamp, M. A., & Vik, P. (2018). Neuropsychological assessment anxiety: A systematic review. Practice Innovations, 3(3), 192–
211.

Abstract

Older adults are the fastest growing population seeking cognitive assessment services, primarily regarding cognitive concerns and 
capacity to live independently. Neuropsychological assessment can evoke stress/anxiety in patients, and anxiety has been 
implicated in poor test performance. A review of the literature failed to identify empirical articles dedicated to the impact of a 
patient’s awareness of the purpose and potential implications of a neuropsychological evaluation on test performance. This article 
systematically reviewed literature regarding anxiety/stress to understand what anxiety domains threaten performance, and 
identify vulnerable cognitive abilities. Seventy-eight articles were reviewed. Sixty anxiety/stress measures were used and were 
classified into 7 domains: global, trait, state, social, test, and math anxiety, and stress. There were 149 neuropsychological tests 
that were used and classified into 13 domains: academic achievement, attention, executive functioning (inhibition/switching and 
reasoning/fluency), full scale intelligence, language, memory (overall, verbal, and visual), mental status exams, motor, perception, 
processing speed, verbal comprehension, and working memory. Results revealed that (a) most studies examined healthy adult 
populations, (b) few studies used clinical samples, and (c) no studies focused on older adults from clinical populations. Of the
studies reviewed, nearly 2/3 reported some relationship between test performance and anxiety. Test, social, state, and math 
anxiety were most often associated with poor test performance. Verbal memory, attention, inhibition, and working memory were 
most consistently associated with anxiety. Findings highlight the importance of attending to anxiety in older adults referred for 
neuropsychological evaluation and the need for anxiety assessment measures that are sensitive to aging patients’ concerns. 
(PsycINFO Database Record (c) 2018 APA, all rights reserved)



Affect as Heterarchical



Affective Networks



The MOCA: A test of anxietyg
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Recovering the 
stories of the past



Revisioning the future



• MMSE vs. MoCA: What You Should Know

• By Lindsey Getz

• Today’s Geriatric Medicine, Feb 2020

© CAST 2011

The ceiling for MMSE is that a highly 

educated person may score well on the 

MMSE but not be able to recognize their 

grandchildren,”



• Brain activity during dual task gait and balance 
in aging and age-related neurodegenerative 
conditions: A systematic review

• Author links open overlay 
panelMelikeKahyaaSangheeMoonaMaudRanch
etbRachel R.VukascKelly 
E.LyonsdRajeshPahwadAbiodunAkinwuntanaeH
annesDevosa
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https://www.sciencedirect.com/science/article/abs/pii/S0531556519304735#!
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Experimental Gerontology
Volume 128, December 2019, 110756

Review

Brain activity during dual task gait and balance in aging and age-related neurodegenerative conditions: A systematic review
Author links open overlay panelMelikeKahyaaSangheeMoonaMaudRanchetbRachel R.VukascKelly E.LyonsdRajeshPahwadAbiodunAkinwuntanaeHannesDevosa

https://doi.org/10.1016/j.exger.2019.110756Get rights and content

Highlights
•
Older adults and people with age-related neurodegenerative conditions had increased brain activity during dual task gait and balance
•
With aging and/or neurodegeneration people are less efficient to perform dual task, therefore, recruit alternative neural resources
•
It is currently unclear which EEG metrics are most sensitive in detecting brain activity during dual task gait and balance
•
It is important to understand the relationship between brain activity during dual task gait and balance and behavioral outcomes
•
Understanding that relationship might help to better optimize the rehabilitation interventions

Abstract
The aims of this systematic review were to investigate (1) real-time brain activity during DT gait and balance, (2) whether changes in brain activity correlate with changes in behavioral outcomes in older adults and people with age
the rehabilitation interventions.

https://www.sciencedirect.com/science/journal/05315565
https://www.sciencedirect.com/science/journal/05315565/128/supp/C
https://www.sciencedirect.com/science/article/abs/pii/S0531556519304735#!
https://doi.org/10.1016/j.exger.2019.110756
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0531556519304735&orderBeanReset=true


Review: The Three Main Divisions of 
Neocortex 



The Goal of UDL-inspired Education: 

Expert Learners



The ultimate purpose of UDL is not 
simply to help learners master a 

specific body of knowledge, 

but to master learning itself.  
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Through UDL, we are seeking to create

Expert Learners

Learners who - whatever their particular 
strengths and weaknesses –

Know how to learn DEEPLY.



What experts look like.
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More Scientists
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Stephen Hawking                                       Jack Horner         

Physicist                                                     Paleontologist



More Artists

Stephen Wilshire                                           Chuck Close 



More Storytellers

George Lucas         Harrison Ford          Stephen Spielberg



More musicians

]

Dame Evelyn Glennie Ludwig Van Beethoven   
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To make an education

that is more universal

more “musical” 

for everyone. 


