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Promoting Mathematical Literacy:
What our students need to know, why they struggle,
and how we can help!

Agenda:

= Welcome and Warm Up E/( \ —

= Mathematical Literacy 1
= A. What our students need to know

= B. Why they struggle

= C. How we can help Pl’esentathn PDF -
= Closing and Reflections |.|nk at the endl
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WARM UP:

REFLECT ON THIS
PICTURE...

What do you notice?
What do you wonder?
What do you think?
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WARM UP:

HOW MANY?

How Many?

Christopher Danielson
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How Many?
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REFLECTIONS:

TURN TO A NEIGHBOR
OR YOUR JOURNAL...

1. How did each activity
make you feel?

2. What did you learn?

3. Are you relieved that
these were our first
tasks together?

Geometric Beasts by: Kerby Rosanes

MINDY ADAIR, PH.D.




REFLECTIONS:

WHAT IF | HAD ASKED:

Please prove the
following trigonometric
identity:

tanx +cotx =secx:-CcscCx

Will this change our
conversation? With our

students?

Proof:

tanx +cotx =secx:-cscx

SINX COSX
+ = SEeCX-CSCX
COSX Sinx
sinx | sinx COSXx | cosx
: - + P— = SEeCX-CSCX
sinx | cosx | cosx | sinx
- 2 2
SsIn” x+COoS” x
_ =SEeCX-CSCX
SIN X - COS X
1
. =SEeCX-CSCX
SIN X - COS X
1 1
—. =SeCcXx-CSCX
SINX COSX

CSCX-S€ECX =SCCX-CSCX
SCCX-CSCX =SCCX -CSCX
OED
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U3 Three Goals for us today...

1. We will do Maths.

2. We will challenge our perspectives and messages
regarding who can do maths.

3. You will leave here knowing how funny | am.

Cause | am - funny. Just sayin.

MINDY ADAIR, PH.D. 8



U8 Our Biases, Our Insecurities:

The Cocktail Party...

“What do you do for a living?”

Heimeken

sﬂ\mt'
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Our Biases, Our Insecurities:

The Airport Bar...
Lady at the end of bar:

“I am very good at math and | can do it in
my head.”

MINDY ADAIR, PH.D.
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Mathematical Literacy:

= “Mathematical Literacy provides learners with an
awareness and understanding of the role that
mathematics plays in the modern world.”

= “lt enables learners to develop the ability and
confidence to think numerically and spatially in order
to interpret and critically analyze everyday situations
and to solve problems.”

= South Africa - Department of Education
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Honoring our Differences...

» Mathematics is for all.
= Mathematics is developmental.
= |t requires work, patience, and determination.

= What we say matters - it matters deeply.

MINDY ADAIR, PH.D.

Kerby Rosanes:

Geometric Beasts
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Our Story Begins...Questions - Visual Spatial
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O Auckland
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The Take Away: Ask Better Questions!
» Valuing student thinking is paramount.

> Mathematical content matters!

» Integrity of the discipline is essentiall

» How we access it with our students is critical

MINDY ADAIR, PH.D.

14




l

The Pygmalion Effect: Andrew Gael NCTM 2018

> Our beliefs affect our o
actions towards others Expectations
and their corresponding
actions.

Lower
Lower

: Cognitive
Confidence Tasks

Lower
Performance
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Denver Academy:

> We work to honor all
learners...

Students High
Deserve... Expectations

High
Accountability

High Support

MINDY ADAIR, PH.D.
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U3 A. What do our students need to know?

» Content Standards - NCTM - What do our kids know?

= Numbers and Operations, Algebra, Geometry, Measurement, Data
Analysis and Probability

= Processing Standards - NCTM - What can our kids do?

= Problem Solving, Reasoning and Proof, Communication,
Connections, Representations

= Quantitative Literacy - How can our kids function?

= Being able to successfully navigate in the world mathematically

MINDY ADAIR, PH.D. 17



NCTM

Content Standards

Pre-K-2 3-5 6-8 9-12

Number

Algebra

Geometry

Measurement

Data Analysis
and Probability

The Content Standards
should receive different emphases
across the grade bands.

MINDY ADAIR, PH.D.
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U3 NCTM Processing Standards

Reasoning &
Proot

© 2011 MathEquality
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Quantitative Literacy

» Small Bottle - How many?
» Big Bottle - How many?

» What do you call the big
bottle?

MINDY ADAIR, PH.D. 20



Does that number make sense?

> Pam Adams, my wife, is amazing!
> 18 “true” marathons...plus one!

%

Boston
2018

New York
2018
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Numeracy...

> “The ability to make sense of numbers and to use
them effectively in real life situations.”

Understanding Dyscalculia and Numeracy Difficulties — Patricia Babtie & Jane Emerson, p. 35

> As students continue to struggle, the temptation is
“to concentrate even harder on a narrow range of

activities.”

Mathematics for Dyslexics and Dyscalculics - A Teaching Handbook - Steve Chinn & Richard
Ashcroft, p. 269

MINDY ADAIR, PH.D.
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Early Numerical Development

» Ability to assess numerical quantity is a profound

challenge for students with dyscalculia.

» Difficulty in linking the representation of numerical

quantity to the symbols. 3

MINDY ADAIR, PH.D. 23




I3 Early Numerical Development

» The “Distance Effect”

» Compare: 3tob Compare: 2 to 8

> “Numerosity comparison becomes increasingly difficult
as the numerical distance between the comparators
is decreased.”

Price, G. R, Holloway, |, Rasénen, P., Vesterinen, M., & Ansari, D. (2007). Impaired parietal magnitude
processing in developmental dyscalculia. Current Biology, 17(24), R1042-R1043.
https://doi.org/10.1016/j.cub.2007.10.013
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Research - The Distance Effect

“The the interaction in the brain
was characterized by: a stronger
distance effect in the control group
than in the DD group

1(14)
p < 0.005057

\I:I NSF mNSC

suggesting a lack of modulation of "
parietal numerical processing ﬂ [i

Z-Score

mechanisms in response to e
increasing numerical task demands L.
in DD children. e ——

Price, G. R, Holloway, |, Rasdnen, P., Vesterinen, M., & Ansari, D. (2007). Impaired parietal magnitude
processing in developmental dyscalculia. Current Biology, 17(24), R1042-R1043.

https://doi.org/10.1016/j.cub.2007.10.013
MINDY ADAIR, PH.D. 25




Additional Research...

» Two groups: Dyscalculia and non-Dyscalculia.
Congruent Pair: 3 5 Incongruent Pair: 5 3

Students were asked about the two numbers:
Congruent Pair: Physically larger - not big difference.
Incongruent Pair: Numerically larger - big difference

Price, G. R, Holloway, |, Rasdnen, P., Vesterinen, M., & Ansari, D. (2007). Impaired parietal magnitude
processing in developmental dyscalculia. Current Biology, 17(24), R1042-R1043.
https://doi.org/10.1016/j.cub.2007.10.013
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Supporting Numerical Development!

» We can and should maintain high expectations with
high levels of support.

> What's Going On in This Graph? New York Times
> Annie Fetter — The Math Forum

> Notice and Wonder...

MINDY ADAIR, PH.D. 27



What's Going On in This Graph? 2.13.19

Military spending by country
Proposed increase

+$54 billion

United States
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We can all do Maths...

= Growth Mindset - Carol Dweck

» Mathematical Mindsets - Jo Boaler

» GRIT: The Power of Passion and

Perseverance - Angela Duckworth

= Productive Struggle - NCTM

M.C. Escher

MINDY ADAIR, PH.D.
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B. Why do our students struggle?

1. Mathematics as a Language and Discipline is Complex
2. Social and Emotional Considerations
3. Environmental Influences

4. Learning Profiles - Maths Learning Difficulties

MINDY ADAIR, PH.D. 30



1. Mathematics as a Language and Discipline

= Conceptual Understanding:
3. « Understanding Why

* Procedural Fluency:
1 « Understanding How

4 « Sophisticated and Precise Mathematics

= Automaticity & Developmental Progress: J

w = 3.1415926353...

MINDY ADAIR, PH.D. 31



U8 Our Story Develops...Fluid Reasoning.

o

MOTORCYCLE § RALLY ™
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My Yeti needs a place to

, Journal g,
Rescarch i,
Mathematics
Education

Psychometric Methods

in Mathematics Education:
Opportunities, Challenges, and
Interdisciplinary Collaborations
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Design Failure!
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solving takes time, energy, and effort!

MINDY ADAIR, PH.D.
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The Take Away: Tackle Problems!

------

My dad helped me to think, he
helped me to do, he helped
me to believe.

Do we help our students
believe they can do maths?

MINDY ADAIR, PH.D. 36




U% 2. Social and Emotional Considerations

* Mindset - Growth or Fixed:
3. | can, | will, | want to...

= Confidence, Insecurities, Anxiety:
1  Yet, not yet.

= Motivation, Interest, Work Attitude:
4 « Character Building

MINDY ADAIR, PH.D. 37



Mathematical Tasks...Low Floor High Celiling

> Which One Doesn’t Belong - Mary Bourassa
» Youcubed - Jo Boaler
» Visual Patterns - Fawn Nguyen

» Estimation 180 - Andrew Stadel

MINDY ADAIR, PH.D. 38



I3 Doing Mathematics is Empowering!

Which One Doesn’t Belong:

Mary Bourassa

3 27 and Christopher Danielson

123 31

“Do math and you can do anything!” - NCTM

MINDY ADAIR, PH.D. 39


http://wodb.ca/

Which One Doesn’t Belong:




Let’s compare...

> How many big?
> How many little?

> What is the scale
difference?

MINDY ADAIR, PH.D.




Let’'s Bowl! Rolling Number Cubes...

> RO l_l # ]_ : Maths Tasks 2019 Mindy Adair, Ph.D.

Bowling: Roll two dice. Those are your seed numbers. Use any mathematical operation to get the

numbers 1 — 10 using only those two numbers. When (if) you get stuck — you get a second roll.

. . Scormg After you have exhausted the second roll options — count up the number left (total of the
pins) and that is your score for that frame. Low score wins. i

Presented by Dr. Barbara Dougherty at Math on the “Planes” - Denver, CO 2.23.18

MINDY ADAIR, PH.D. 42




Four Fours!

Four Fours:

Make all the numbers from 1 to 20
using exactly four fours and any
mathematical operation. You must use
four fours. To extend the problem -

expand to the numbers from 1 to 100.

Students can expand to 100.

Taken from: Jo Boaler Mathematical
Mindsets page 30.

Four 4’s Problem

4

2

10

11

12

13

14

15

16

17

18

19

20

MINDY ADAIR, PH.D.
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Mathematical Anxiety...

> Unnecessary Pressure

> Timed Expectations

> Public Situations

» Lack of Confidence

MINDY ADAIR, PH.D.

44




U% Recent Research...

» Dr. Sian L. Beilock -
President at Barnard
College

> Dr. Jo Boaler & Tanya
LaMar - Stanford

> “Valuing Difference and
Growth: A Youcubed
Perspective on Special

» “Math Performance in
Stressful Situations™ -

FEducation” - 2019 2008
» Difference in Maths = Situation Induced
Learning Pressure

= Maths Anxiety Affects
Achievement

Depleted Cognitive
Resources

MINDY ADAIR, PH.D. 45




Uq 3. Environmental Influences

= Parents and Teachers:

3. « Attitudes and Content Knowledge
= Curriculum - Coherent Scope and Sequence:

1  Precise, Sophisticated, & Accurate Language; Pace
= Resources - Materials and Technology:

A - “Easy to Use and Usefull” - Fred Davis - 1989

MINDY ADAIR, PH.D. 46
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Dr. Wendy Mogel =

> Keynote Speaker at our 2019 Symposium

“Children will lead you on an incredible journey. If
they trust you. If you make the time, and if you
are willing to follow.”

VoI CE

L ESSONS

FoR PARENTS

Whot

> to
00: O

How

-Dr. Wendy Mogel

Relationships with students:
How do we make them feel in
the moment? Down the line?

MOGEL,PhD.

MINDY ADAIR, PH.D.




Field Terms of the Spoken Word

Pitch is the register of your voice

Volume is a formidable tool that is frequently
abused.

Tempo is the rate of speech.

Pausing signals a transition to a new point or gives
your child the chance to absorb and idea.

Tone is the emotional quality of your voice.

Cadence is the rhythm of your speech.

Lexicon is the vocabulary you use with your child.

Facial expressions should match your voice &
words.

Wendy Mogel. Voice Lessons: What to Say, How to Say It, and When to Listen. New York: Scribner. (pages 32)

MINDY ADAIR, PH.D.




U4 What we say matters...deeply!

> What do you say to your students/kids regarding
mathematics that is:

Be

[ Discouraging... Rational
ationa

d Encouraging...

MINDY ADAIR, PH.D. 49
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Promoting Curiosity and Mathematical Thinking!

PLEASE DON'T SAY... HOW ABOUT...

» It is easy, let me show you. > What do you notice, wonder,

. ink?
> | am just not a math person. think:

s You are sSo smart! » Help me understand your
thinking.

> | am proud of your effort.

MINDY ADAIR, PH.D. 50



I8 Our Story Continues...Working Memory.

> Our First Trip...Honesty!

» Situational Awareness...

MINDY ADAIR, PH.D. 51



Our Second Trip...

Learning to observe...

Mathematics -

C.urr‘\c.u\um
Issues, rends, and

Future Directions

1
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Motivate
Plan

Execute




Review
Modify

Have a Drink
Adapt

Additional
Support
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U4 Take Away: Provide Resources!

> Fred Davis - 1989:
Technology Acceptance
Model:

> “"Easy to Use & Useful”

My mom helps me to process,
value relationships, and care.

Do we help our students know
that we care?

MINDY ADAIR, PH.D. 58




What is the nature of the struggle?

Mathematical
Understanding,

Confidence, &
Performance

Achievement
Indicators

MINDY ADAIR, PH.D. 59



Struggles with Maths...Collect Data.

ACHIEVEMENT TESTS

APTITUDE-COGNITIVE ABILITY

Measure of what one has learned.

> ACT
> [OWA Test of Basic Skills
> SAT Il (subject mastery)

> ISEE (Independent School Entrance Exam)

> WIAT - lll (The Wechsler Individual
Achievement Test)

> KTEA - Il (Kaufman Test of Educational
Achievement)

2

AttemE,ts to predict one

< abilit¥ to learn
new s l

ills and/or cognitive ability.

> SAT (Scholastic Aptitude Test)
PSAT (Preliminary Scholastic Aptitude Test)
WISC-V (Wechsler Intelligence Scale)
Woodcock-dohnson Tests of Cognitive Ability
Stanford-Binet Test of Cognitive Ability

v

v

v

v

MINDY ADAIR, PH.D. 60




B. Review - Why do our students struggle?

1. Mathematics as a Language and Discipline is Complex
2. Social and Emotional Considerations
3. Environmental Influences

4. Learning Profiles - Maths Learning Difficulties

MINDY ADAIR, PH.D. 61



4. Maths Learning Difficulties

= Dyscalculia:

3. * Difficulty with Number Concepts and Facts
= Dysgraphia:

1 e Difficulty with Written Language, Handwriting

4 * Difficulty with Fine and Gross Motor Skills

= Dyspraxia: J

MINDY ADAIR, PH.D. 62



I3 What is Dyscalculia?

The definition below comes from the American Psychiatric
Association (2013):

“Developmental Dyscalculia (DD) is a specific learning
disorder that is characterized by impairments in learning
basic arithmetic facts, processing numerical magnitude and

performing accurate and fluent calculations.

These difficulties must be quantifiably below what is
expected for an individual's chronological age, and must
not be caused by poor educational or daily activities or

by intellectual impairments.”

MINDY ADAIR, PH.D. 63




I3 Maths Learning Difficulties - Dyscalculia

= Difficulty with number concepts and facts.

Avoid “Learned
Helplessness” and
passive learning

Unique Presentations Trouble recognizing
for students numbers and symbols

Lack of Fluidity with

Visual Spatial Attend to memory and
numbers (number . :
Component attention - review
sense)
Trouble with counting, = Metacognition - reflect
Language of Math estimating, patterns, on thinking & learning.

rules, measurements Direct Instruction.

Info from: NCLD - Dr. Sheldon Horowitz MINDY ADAIR, PH.D. 64




Copprghed Maerd

R
DyscalCUlia and the Brain DYSCALCULIA

From Science to Education

> Arithmetic Skills Affected
» Brain region responsible - Left Parietal Lobe

BRIAN BUTTERWORTH

» Differences in Numerical Processing

Educational context

ARIT HMETI
Exercises on
Behavioral //( Simple manipulation
mmber tasks of numbers

e [ S = ==
procedures € | o
Cognitive \\ / eeohing st
Numerosity Spatial Practice with
representation,| <= abilities numerosities
manipulation
Fusiform Intraﬁarietal Angular Prefrr?ntal D l l F B
gyrus <> suleus <> gyrus <> cortex 1. 1
scalculla: From brain to
Biological :""‘:z":l Parietal lobe Frontal lobe y . . 2
Education, Brian Butterworth, 2011
Genetics
MINDY ADAIR, PH.D. 65




Maths Learning Difficulties - Dyscalculia

= Difficulty with number concepts and facts.

Use of Fingers Touch Points (Math)

1 2,1 B
6?39

MINDY ADAIR, PH.D.




Maths Learning Difficulti

= Developing a conceptual und

es - Dyscalculia

erstanding of a number.

= Creating a structured approach that supports learning.

“Using consistent and recognizable patterns for
objects enhances the ability to recognize quantity, for

example ten.” - Chinn, 2017

MINDY ADAIR, PH.D. 67




Maths Learning Difficulties - Dyscalculia
= Difficulty with number concepts and facts.
> Subitizing “is the ability to 'see’ a small amount of

objects and know how many there are without
counting.”

HOW FAST CAN YOU ‘
COUNT THESE DOTS?

Children with dyscalculia
take longer than other

children to count dot
patterns. Most instantly .

recognize patterns of
up to four dots, whereas

MINDY ADAIR, PH.D. 68

dyscalculics tend to count
the dots one by one.




I3 Maths Learning Difficulties - Dyscalculia

= Difficulty with number concepts and facts.

Low Floor High Ceiling Tasks - Dominos games:

Kid#1 Kid #2

> Sorting by order
> Addition — Subtraction
> Multiplication

> Fractions

MINDY ADAIR, PH.D. 69



Name: Date:

Cute Lion

1040| S5 | 941 | 644 | 347 | 446 | 842 | 941 | 941 | 842 | 446 | 4+6 | 941 | 9+1 | 9¢1 | 10+0| 4+6 | 446 | B+2

M ath Fa CtS 149 | 2+8 | 842 [ 743 | 0v1 | 901 [ 340 | 842 | 043 | 644 [ 340 | 942 | 101 | 842 | 041 | 347 | 248 | 644 | 0420
LA A 248 | 10+0| 8+2 | 141 [ 042 | 2¢42 | 240 [ 240 | 042 | 241 [ 043 | 142 | 340 | 141 | 340 | 0+1 | 0+10| 941 | 0420

82| 208 | 003 | 140 [ 140 | 102 | 043 [ 002 | 292 | 202 | 202 [ 240 | 240 | 240 [ 042 | 140 | 240 | 347 | 149
307 | 743 | 5¢5 | 002 [ 002 | 202 | 640 [ 243 | 242 | 243 | 442 | 243 | 640 | 243 [ 043 | 043 | 248 [ 0+20| 145
149 | 2¢8 | 142 [ 002 | 0e3 | 202 [ 042 | 143 | 00 | 343 | 145 | 442 | 140 [ 045 | 0+2 | 043 | 043 | 941 | 545
8¢2 | 604 | 446 [ 340 [ 002 | 3¢3 | 142 [ 045 | 142 | 043 | 240 | 044 | 043 | 244 | 340 | 002 | 842 | 743 | 347
0+10| S+1 | 141 | 240 | 1+41 | 145 | 144 | 244 | 0+0 | 142 343 | 044 | O+4 | 140 | 042 | 240 | 743 | 743
) Matte r! 149 (0410 8+2 | 3+40 | 041 | 244 | 5+1 | 0+0 | 040 | 040 040 | 640 | 5+1 | 141 | 240 | 743 | 644 | 1040
1040| 4+6 | 240 | 141 | 240 [ 342 | 244 | 040 | 040 | 040 040 | 044 [ 341 | 140 | 201 [ 241 | 446 | 901
248 | 307 | 604 | 240 [ 241 | 001 | 241 [ 241 [ 340 | 300 | 240 | 241 | 242 | 001 | 142 | 240 | 249 | 842 | 446
2¢8 | 2¢8 | 043 [ 340 [ 142 | 043 | 042 [ 240 | 042 | 240 | 042 | 140 | 242 | 041 | 042 | 141 | 340 | 10+0| 347
8¢2 | 3¢7 | 446 | 042 [10+0| 0+1 | 842 [ 004 | 242 | 242 | 342 | 244 | 743 | 041 | 644 | 0+1 | 0410 0+10| 842
. 001 | 307 | 446 | 446 | 743 | 148 | 143 [ 442 | 640 343 [ 244 | Se1 | 149 [ 347 [ 149 | 941 | 545 | 842
) S h O u ld b e reVI ewe d ° 149 | 149 [ 347 | 941 | 541 | 541 [ 244 | 000 040 | 144 | 5+40 | 149 [0+10| 446 | 644 | 842 | 149
4+5 | 642 | 8+0 | 3+1 | O+4 | 5+0 | 4+1 | 040 0+0 | 4+2 | 641 | 7+1 | 444 | 4+5 | 344 | 444 | 247
004 | 203 | 104 | 541 | 145 | 246 | 343 [ 4e2 | 244 442 [ 046 | 841 | 246 [ 940 | 245 | 247 | 048 | 147
207 | 45 | 146 | 445 | 741 | 206 | 442 [ 540 | 046 | 302 | 045 | 143 | 144 | 346 | 346 | 641 | 740 | 345 | 344
5¢2 | 304 | 0e8 | 4+a [ 940 | 701 | 146 [ 742 | 247 | 840 | 542 [ 047 | 345 | 741 | 642 | 404 | 940 | 247 | 642
A ° ° T h l 106 | 741 [ 741 | 048 | 247 | 246 | 247 | 741 | 642 | 642 | 344 | 346 | 344 [ 344 | 048 | 741 | 148 | 344 | 146
» Assistive Technology... =
0 Tan
1,2,3 Brown
4,56 Orange
7,8,9 Green
10 Blue
Www CoINNgsouares com
MINDY ADAIR, PH.D. 70
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Name: Date:

Cute Lion

Math Automaticity

» Continue to work R D e g
on mathematical facts. e

’
» Don't get stuck! 2 04 w0 o0 s
342 | 4+0 | 2+4 | 0+0 | 0+4 | 5+1 | 6+0
144 342 | 243 | 0+0 | 0+0 | 0+0 | 145 | 440
5+1 5+1 | 046 | 144 | 145 [ 0+0 | 0+0 | 0+0 | 143
442 | 045 | 045 | 341 | 442 5+1 | 342 | 5+1| 040 | 242 | 343
143 | 4+0 | 0+4 | 0+6 | 242 | 0+5 [ 541

MINDY ADAIR, PH.D. 71




I3 Maths Learning Difficulties - Dysgraphia

= Difficulty with written language, handwriting.

This can impact the VIrlllol'® Ol

: thoughts and putting Access to class notes
written language : -
them into writing
It can affect both Unreadable handwriting,
information and motor slow and labored Oral assessments
processing writing

Odd spacing of words
and letters, poor
punctuation skills

This can impact
handwriting

Extended time, typing
assignments

Info from: NCLD - Dr. Sheldon Horowitz MINDY ADAIR, PHD. 72




I3 Maths Learning Difficulties - Dyspraxia

= Difficulty with fine and gross motor skills.

Can affect a person’s

conception of how Trouble grasping a Speech to text

his/her body moves in pencil technology

space

Can have physical Slow and.r.nessy Do andl Repsiilon

awkwardness handwriting

May avoid situations : :

(games/athletics) that Trouble-throwmg a ball, Larger print, more
using buttons space, keyboarding

draw attention

Info from: NCLD - Dr. Sheldon Horowitz MINDY ADAIR, PH.D. 73




Maths Learning Difficulties -

Dyspraxia and Dysgraphia
> Support

= Occupational therapy to help with balance and coordination
= Perceptual motor training - hear, see, move

= Assistive technology ** Should never do the math!
= An app that lets you dictate reminders rather than type
= MyScript math app

oo

X(®= fz(t)e"’dt

0

K(S)JI (De Stc{t

MINDY ADAIR, PH.D. 74




Mind the Gap...

<

> How can we help students who struggle with Maths?
> We must decide what we think the issues are...

> Collect Datal
— Observations
— Student Reflections
- Educational Evaluations

MINDY ADAIR, PH.D. 75
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WISC-V: Wechsler Intelligence Scale for Children

Full Scale
Verbal Visual Fluid Working Processing
Comprehension Spatial Reasoning Memory Speed
Similarities Block Design Matrix Reasoning Digit Span Coding
Vocabulary Visual Puzzles Figure Weights Picture Span Symbol Search
Information Picture Concepts Letter-Number Cancellation
: : . Sequencing
4 Comprehension Arithmetic )

Image taken from Intelligent Testing with the WISC-V, Kaufman, p. 3

**Sample Test ltems taken from: Preparation Workbook for the WISC-V Test (2015)
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Index
Scores

T
Scores

Scaled
Scores

Percentile
Rank

Standard Scores

Average

Low
Average

High
Average

Very Very
Low High
Extremely Extremely
Low High
[ I I I I I I I I I I I |
40 50 60 70 80 90 100 110 120 130 140 150 160
[ I [ I I I I I |
10 20 30 40 50 60 70 80 90
[ I I I I I I I I I I I I I I I I I |
1 2 3 4 5 6 7T & © 10 H 12 B3 M 15 16 A7 18 19
[ I | I I [ I I I [ I I
0.01 0.1 1 5 10 25 50 75 90 95 99 99.9 99.99
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Maths Challenges...Learning Profiles

Full Scale

4 B
Verbal Visual Fluid Working Processing
Comprehension Spatial Reasoning Memory Speed
Similarities Block Design Matrix Reasoning Digit Span Coding
Vocabulary ’ Visual Puzzles Figure Weights icture Span ’ Symbol Search
Information Picture Concepts Letter-Number Cancellation

, ; ; Sequencing
L Comprehension Arithmetic y

Figure taken from: (Alan S. Kaufman, 2016, p. 3)

Special thanks to my colleagues at Denver Academy: Cynthia Richardson &
Philippe Ernewein — who are extraordinarily knowledgeable in this arena.
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Visual Spatial Index (VSI)

Definition:
“The ability to perceive patterns and solve problems in the mind’s eye
by manipulating visual imagery.” (Flanagan, 2017, p. 37)

Subtest:
Block Design

Impact on Mathematics:
*Problem Solving and Mathematical Thinking;
Decision Making with Multiple Steps
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I8 Block Design

» Shown 2-D image,
> Build 3-D model in specific time.

Sample test items taken from:
Preparation Workbook for the WISC-
V Test (Publishing, 2015)

Time: seconds (Max. 45 sec.)
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Support: Visual Patterns — Fawn Nguyen

ev Oisual Patterns » Sketch the next three
Images.

1-20 21-40 41-60 61-80 81-100 101-120 121-140 141-160 161-180

201-220 221-240 241-260 261-280 TEACHERS GALLERY CONTACT ) H OW m a ny b I,O C kS a re
there in step 437

Click on a pattern to see a larger image and the answer to step 43. What is the equation?

Eﬂ@;ﬂﬁ ::':: j mf
AL W] 5, 22,

i 2 3 4
http://www.visualpatterns.org/

|

A A A

Pattern #2, Blocks in step 43 = 85
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Fluid Reasoning Index (FRI)

Definition:
“The ability to use logic to solve unfamiliar problems.”
(Flanagan, 2017, p. 35)

Subtest:
Figure Weights

Impact on Mathematics:
*Understanding Mathematical Concepts and Relationships;

Algebra; Deductive and Quantitative Reasoning

MINDY ADAIR, PH.D.
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I3 Figure Weights

> Given a specific time limit - determine:

\»
?

NJ

—

Sample test items taken from:
Preparation Workbook for the WISC-
1 2 3 4 5 V Test (Publishing, 2015)
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Support: Estimation 180 - Andrew Stadel

WHAT DO YOU THINK? HTTP://WWW.ESTIMATION180.COM/

> How many small vases will it

take to fill the large vase?

> How would you test your

guess?

ESTIMATION 180.com
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U% Estimation 180

Answer:

118 oz
3.5 L e
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U8 Desmos Activities - Dan Meyer and team
> Marble Slide > Water Line

Sketch a graph of the water's height v. time.

%
/
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Working Memory Index (WMI)

Definition:
“The ability to maintain and manipulate information in short term
memory in order to solve multistep problems.” (Flanagan, 2017, p. 37)

Subtest:
Digit Span

Impact on Mathematics:

*Numeracy, representation, and one-to-one correspondence; procedural
fluency with multistep problems.
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>

Digit Span

‘hree Parts:

- Digit Span Forward:

- Digit Span Backward:

- Digit Span Sequence:

2-3-6-8

2-1-8-3

5-3-9-2

Ans: 2-3-6-8

Ans: 3-8-1-2

Ans: 2-3-5-9

MINDY ADAIR, PH.D.
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Digit Span - Let's Try It

> Three Parts:

#1 Digit Span Forward:

#2 Digit Span Backward:

#3 Digit Span Sequence:

MINDY ADAIR, PH.D. 90



Digit Span - How did you do?

> Three Parts:
#1 Digit Span Forward: 1-4-2-8-6-9 Ans: 1-4-2-8-6-9
#2 Digit Span Backward:  4-2-8-9-3-5 Ans: 5-3-9-8-2-4

#3 Digit Span Sequence:  3-9-0-1-7-2-6 Ans: 0-1-2-3-6-7-9
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U% What would it feel like?

» Simulation: From Understood.org
> https://u.org/1gOLNXk

O

$0.00
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Support and Information: Understood.org

» Simulation:
> https://u.org/1gOLNXk
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Problem #1:

$0.00

MINDY ADAIR, PH.D.



Problem #1: Solution

$0.00
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Problem #Z2:

$0.00
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Dime = 34¢
Nickle = /¢

Problem #Z2: Solution  |Pemny = 2%

Quarter = 13¢

Total = 83¢

@ @ @ $0.83
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Support and Information:

> The Math Learning Center — Free Apps

Money Pieces for iPad, Chrome, and Web Number Line for iPad, Web, and More

Ella ho.s 834 in all.

How much is in
her POC"C+?

EREIN=E
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Processing Speed Index (PSI)

Definition:
This is about output - performance. How efficiently one is able to produce.

“The ability to fluently deploy the focus of one’s attention to process information
quickly.” (Flanagan, 2017, p. 39)

Subtest:
Coding

Impact on Mathematics:
*Numeracy, representation, and one-to-one correspondence; procedural fluency with

multistep problems.

MINDY ADAIR, PH.D. 99




I3 Coding

» 120 seconds (not 1 minute 20 seconds).
» Score one point for correct items.

Al B|C|D| E|F|G|H|I
O|lA|Dd|0® 1| :]|>|e

Practice Items: Sample test items taken from:
Preparation Workbook for the WISC-

V Test (Publishing, 2015)
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KEY

A B|C | D|E | F|G|H
OlA| 2N =|L1L]| «| >
D|B
Practice Items:
C|E|D|X]|A|F E|D|(I|B H| BLE|D]|F
A B|I|C|D DIC|H|A E|G|(I|A|H
B|F|A|(H|B|I G|F|E|A H|G|C|E|H
D|I|G|E|H|A D|IE|H|G A|B|C|I|E
FIA|I|E|[G]|F H|II|G|B D|IE|(A|I |G
I|B|G|[E|(A|D I |G| B|€ A|lH|G|D|1I
Time (Max. 120 sec.) Total Corect % Correct

/120 x 100=
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Support: Annie Fetter - New York Times

> What's Going On in This Graph?

> https://www.nytimes.com/column/whats-going-on-in-
this-graph

Number of hurricanes that made landfall in the continental United States

® 1
& S @9
® o e ® £ e o ) o @ ® o 1)
® o o ® o0 ® o0 eew ® 00 00 ¢ o0 L 1] @ ° o @ ® o oo o o @
® 00 0 00000 00 00 © © O 90 00000 00000 00 0000 0000 o0 o0 o o L J 0 © @ 00 oo e0e o L@
00 00 © C00000 000000 00 @ 90 00000 V000000000000 000000 000 2000000000 0000 00 000000 00 00000 0000 00 00 0o 00
I ! I | I I | | ] | | !
1800 1810 1920 1830 1840 1950 1960 1970 1980 1690 2000 2010
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https://www.nytimes.com/column/whats-going-on-in-this-graph

4 C. How can we help?

= Embrace Mathematics

= Share a Positive Attitude and Know that Challenge is Critical
= Promote Curiosity

= Think Mathematically

= Ask Questions “What do you notice, wonder, think?"
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Student Story...Processing Speed - Output.

> Engage students at a
high academic level by
attending to
mathematical precision,
language, and ideas.

» Students can be
mathematically creative.

Desmos Math Art Project
- by Zach Weiland
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Mathematical Tasks... /IQDJR ﬁ}}}lﬁg

LOW FLOOR HIGH CEILING Numbers from 1 - 20; 1 - 100
> Accessible 4+ 4 B 8 _q
4+4 8

> Interesting and Engaging

4-4++J4 +J4 =20

> About the Process

. Lo Taken from Jo Boaler
> Mathematical Thinking Mathematical Mindsets page 80.

MINDY ADAIR, PH.D. 105



Additional Resources: (See handout)

» Understood

- Parent organization with helpful resources
- https://www.understood.org/en

» Rocky Mountain Branch - International Dyslexia
Association

- http://idarmb.org/

> NCTM - Illuminations
- https://illuminations.nctm.org/

» Dyscalculia
- http://www.dyscalculia.org/

MINDY ADAIR, PH.D. 106


https://www.understood.org/en
http://idarmb.org/
https://illuminations.nctm.org/
http://www.dyscalculia.org/

Mathematical Thinking and Questions...

SELECT AN ITEM...

N

> What do you notice?
> What do you wonder?

> What do you think?
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U4 Closing and Reflection...

PLEASE CONSIDER THE
FOLLOWING:

1. As a learner | would like to

be viewed as? (3 words)

2. Math is...
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Presentation & Handouts:

https://bit.ly/20hzlgU

Ayiqeqoid

Thank you! Questions?

--------
-------------

Mindy Adair, Ph.D.
Director of Mathematics - Denver Academy

madair@denveracademy.org @AdairMindy



