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Math induces anxiety

Performance culture - answers %

Learning culture - process

Listening to students
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http://www.youtube.com/watch?v=YtrZ4Dec6eo&t=43

Math-associated anxiety



https://www.psychologicalscience.org/observer/nervous-about-numbers

Study of 2nd and 3rd gradrs

Group of typical learners
e Not generally anxious
e Average working memory
e Average intelligence

e Average reading ability

Young, C. B., Wu, S. S., & Menon, V. (2012). The neurodevelopmental basis of math anxiety. Psychological Science, 23(5), 492—50.1':'::



Math anxiety and the brain
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Reduced activity Heightened activity
in the prefrontal cortex in the right amygdala

WM, attention, and Associated with fear

number reasoning ,
o - \ []

Heightened activity in NAAT o0 between amygdala and
the WA ' - prefrontal cortex
hippocampus ' ' o X
. 3 : Regulates
Forms new memories e N negative emotions

RIS

e u{“
’. o
L p
),

Young, C. B., Wu, S. S., & Menon, V. (2012). The neurodevelopmental baS|s of math anX|ety Psychological SCIence 23( 92 501



Reduced working memory

Reduced attention

Reduced reasoning ability

Heightened negative emotions (feart) gz /~
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Emotional activation
hijacks mental resources

|
required for math.
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IVIs. Chang’s class decides to participate in a walkathon. Each participant
2 4 must find sponsors to pledge a certain amount of money for each kilometer
7 the participant walks. Leanne suggests that they determine their walking
0 \4 rates in meters per second so they can make predictions.
) Do you know what your walking rate is?
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#  Working memory
processing is critical
to both arithmetic
and math problem
solving



For students with already
compromised attention and
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working memory, the effects of
"~ math anxiety are compou nded ¥
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Ashcraft, M. H., & Krause, J. A. (2007). Working memory, math performance, and math anxiety. Psychonomic Bulletin & Review, 12(2), 243-248.



“The math
-
periormance-anxiety
¥ relationship is hidirectional
v Felatonsnip Is niagirecuonai.
.' .
7 Thatis, poor performance
y
lead t I d
can iead to anxiety, an
I lead t
anxiety can iead to poor g
| th ting
periormance, thus creating
Eni = y %
a vicious circle.
-
- David Ludden
-~
https://www.psychologytoday.com/blog/talking-apes/2
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¥ So, why does
I''math, in particular,
™ induce anxiety in /78

B so many students? 488
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So, why d"s(,\e

math l" \e,“‘ -ular,



If a euro is worth $1.50, five euros is worth
what?




Factors

Environmental (classroom experiences)

Personal (confidence, self-esteem)

Cognitive (working memory, number sense)
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Nervous About Numbers 2014, RACHEL ADELSON https://www.psychologicalscience.org/observer/nervous-about-numbers



https://www.psychologicalscience.org/observer/nervous-about-numbers






http://www.youtube.com/watch?v=4Z6w2pb00Zs



http://www.youtube.com/watch?v=PiYIfh2-_LA



http://www.youtube.com/watch?v=cRSYJiHTu4M

ItR -you are fast
& -You get answers quickly

¥ -you get the right answer
i -you have it memorized




Performance Culture

- — e

= “Most students asked what they
. think their role is in math

R C|ossrooms say it is to answer
¥ questions correctly.”

-Jo Boaler

https://www.heinemann.Com/b|og/thQjmathematics—of-hope—moving-from-performance—to-learning-in—mathematics—classrooms/



L What do we value?.

CALCULATOR



What types of experiences ought we provide
to students who struggle with math?

_ Give 1 EN mOredpportunities to
~ build intuition and understanding?

that bypass understandmg"



L
Memorize in Minutes: The Times Tables MEMORIZE IN MINUTES' Memorize in Minutes: The Times Tables

3x 7 = 21 The Times Tables 4x%6=24

The FASTEST and EASIEST way to teach the TIMES TABLES

Tree x Surfin’ = Door x Chick =
Denty Sun Alan Walker Denty Floor






http://www.youtube.com/watch?v=8HK6ITYIDKc




Learnmg Culture

“When students think they're in Class to
Ieam — to explore ideas and think freely —
k. sl they understand more and achieve at

P higher levels than when they think the
> pointis to get questions right.”

-Jo Boaler




Emphasizing process

_“With less of an emphasis on right
or wrong and more of an emphasis
. On process, teachers can help
s alleviate students' anxiety
about math.”




Valuing Mistakes

Being “mistake friendly” has

® - beenshowntohave agreater

effort than

positive Impact on student

hoth classroom

nievement goals.




It -you are fasi
B -you gatans\wers quickly

B -you getithelrightianswer
iy -you haé ytynernoniziec
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http://www.youtube.com/watch?v=YtrZ4Dec6eo&t=197
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F: Process
Focused
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Not all correct
pt. - answers are equal









http://www.youtube.com/watch?v=-uEJxXfKMY0&t=60



http://www.youtube.com/watch?v=rTD2jc5Xwc4&t=20



http://www.youtube.com/watch?v=AHqpfh4u7Nc&t=2

All 3 students
| got the right

answer! But are their
answers all
the same?
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Solve. Use the boxes to organize your work. {:,< . — 235
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3) 3x 724



é% Megan Schmidt
: @Veganmathbeagle

| feel like we demonize standardized tests as
a necessary evil, but uphold our multiple
choice finals like they are a great
demonstration of learning.
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. We need to
get kids |
talking about

their math
reasoning
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Shape DEFG is reflected over the y-axis what is the measure of D'?
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/ What’s the
thinking?

Student answer: 45°
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How many people have to exit the plane hefore us?
] - 800!

. That doé; not: make sense. Look...

3007?

Hun... do the math. We are in row 23,
which means there are 22 rows in front of us.
Each row has 6 people. So 6 x 22...

100!

6 times 22, 2 times 6 is 12, carry the one. Then 6
times 2 is 12 again but add one so... 132.
How didn’t you get that?
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X(Xx+2)=143
X2+ 2x=143
X2+ 2x-143=0

X-1MIx+131=0

X=11or-13




E The approximate root of 143 is §
 12...1 know it needs to be odd.. 3
¥  .so11and 139 Check!
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| know 10X 10 = 10
solllitry11and
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" XX+2)=143
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- hat do low-entry, high-ceiling tasks have? -

— -~

x Has a low floor and a high ceiling.
Everyone can start

x Has multiple entry points
Student A starts by exploring numerically T
Student B begins by investigating graphically :
Student C jumps in by reasoning algebraically

x Integrates multiple topics.

/

x Engages student interest, is mathematically/cognitively chaIE.in.



Impacts of low-entry, high-ceiling tasks

— -~

Persistence |
x Flexible Thinking
x Studentengagement SN

x Questioning and problem solving s
. . . . ....\‘
x Application of past knowledge to new situationsss

x Clear and precise communication e
x Teacher gains insight into the how a studentjys

approaches the task not just their result —






What do you wonder?

.

What do you n;tice?




What do you notice? What do you wonder?
100

50

o ——

S 100

What do you know now?




What do vou notice? What do vou wonder?
Win Probability

100

50

.

- = 100

What do you think the story might be now?



What do vou notice? What do vou wonder?
Win Probability

100

50

End Halftime End End 100

1st 3rd Reg



What do vou notice? What do vou wonder?
Win Probability

NE
Super Bowl LI
50
ATL End Halftime FndAﬂ End 100

I1st 3rd Reg






What do you notice? What do you wonder?




What do you notice? What do you wonder?
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What do you notice? What do you wonder?
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Peak Break-Up Times
According to Facebook status updates

Spring Break- || | 2 weeks before .|
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What do you
notice?
What do you

wonder?
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Longer than you think!

US federal guidelines dictate _

that the dashed lines
separating traffic lanes or
indicating where passingis
allowed run 10 feet in Iengt'h."” i

/ ez f‘v,

https://www.psychologicalscience.org/news/motr/lines-on-the-road-are-Ionger-than-you-thihk.htmI
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Wanna make kids mad?
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The correct answer is A, Why might the test writers have chosen the other answers? Think abouthow = o noe an intetceptof 27
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Kids WILL surprise you

Tell me everything you know about:

(35)
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Blue line equation y= -'sx-6
The lines are on a graph

Red line passes through (-1,-1)
Blue line passes through (-6, -4)
Blue line passes through (-4, -7)
Red line passes through (-2, -3)
Red line passes through (-3, -5)

These are linear equations
There are two lines
Both lines go on forever

Each line makes triangles in each grid square

Not 5 degrees
Not curved

Equations are to the power of 1 (no exponents)

Graph could be representing two different running rates of two different people

Blue is less steep than red

The red and blue lines do not make right angles as they intersect

There is a x-axis and a y-axis
There are no undefined lines

Red line y-intercept = 1
Blue line y-intercept = -6
Not parallel

One intersection point
One solution

Intersection = (-3, -5)
Red line slope is positive
Blue line slope is negative
Not perpendicular

Lines are diagonal

Red line slope = 2

Red line is parallel to 2x+3
Red line equation is y=2x+1
Red line x-intercept is -0.5
Blue line slope = -4

Blue line is parallel to y=-44x-7
Blue line equation is y = -Y4x -6
Blue line x-intercept is -18



Which One Doesn’t Belong? Why?2






http://www.youtube.com/watch?v=HnV50c9G7vs
http://www.youtube.com/watch?v=PFzvbqn6kWY



http://www.youtube.com/watch?v=_Qe5kt2L-kE&t=11

“Just like any other skill, you can learn to
do math if you need to use it. Instead of
telllng our kids (and ourselves) that math -

is hard, we need to show them how
Il relevant these skills are in the high-tech
i lives they're living.” - David Ludden
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http://www.youtube.com/watch?v=YtrZ4Dec6eo&t=220
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