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A M B

D C

• ABCD is a square
• M is the midpoint 

of AB
• What fraction or 

percent of the area 
of ABCD is green?

• What color is the 
greatest area? 
Create a convincing 
argument 

https://www.youcubed.org/tasks/kite-in-a-square/

https://nrich.maths.org/Adapted from nrich.maths.org

https://www.youcubed.org/tasks/kite-in-a-square/
https://nrich.maths.org/


A M B

D C

• ABCD is a square
• M is the midpoint 

of AB
• If AM = x, what 

fraction or percent 
of the area of ABCD 
is green?

• What color is the 
greatest area?

• Write a function 
that quantifies the 
area of the square 
as a function of x. 

https://www.youcubed.org/tasks/kite-in-a-square/

https://nrich.maths.org/Adapted from nrich.maths.org

https://www.youcubed.org/tasks/kite-in-a-square/
https://nrich.maths.org/


Brain Connections

https://www.youcubed.org/resource/visual-mathematics/

https://www.youcubed.org/resource/visual-mathematics/






The Importance of Brain Connections

Numbers, words, pictures, graphs, algorithms, tables, 
models, movement







Maths identity



Physical: 
Manipulative, 

Models, 
Movement & 

Sound

Symbolic: 
Algebraic & 

Numeric

Verbal
Written & 

Spoken

Visual: 
Diagrams, 
Graphs & 
Pictures

Adapted from NCTM, 2014, p.25

Contextual



CODAP
https://codap.concord.org/

https://codap.concord.org/
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• What is the position of 
the irrational 
numbers? 

• Are they equally 
spaced on the number 
line or is the distance 
between them 
different?



A visual proof, numbers on a line

Using a square piece of paper, make a visual proof 
through folding to show the location of 1 through 
the 10 on a number line. 



Rectangles

• Draw rectangles where their 
diagonals represent the lengths 

of 1 through 10. 

• Using a square piece of paper, 
fold it to make a visual proof 
showing the location of 

1 through the 10 on a number 
line. 



−1 = 𝑖



ℛ
Real numbers

Irrational Numbers
ℛ-ℚ

 

Rational Numbers
ℚ

 
Integers

ℤ 

Whole 
𝑊

Natural
 ℕ

Complex numbers−1 = 𝑖





The Real Number System, ℛ



Solve it 
numerically

Solve it another 
way

Give a visual 
solution

Give a 
different 

visual 
solution

𝑥 + 𝑥 + 15 = 15

What numbers that add to 15 are possible?



Linear Functions



Mathematical Mindset Algebra

https://www.youcubed.org/algebra/

https://www.youcubed.org/algebra/




Wait 
there’s 
more….

• What would case 2 ½ look like?

• What would case 3.7 look like?

• What would case 5 look like?



https://www.youcubed.org/algebra/

https://www.youcubed.org/algebra/


https://www.youcubed.org/algebra/

https://www.youcubed.org/algebra/


Let’s investigate quadratic functions



Quadratic Functions



Case 1 Case 2 Case 3Case 0

What do you notice?
Where do you see the extra squares?
What would Case 7 look like?
What would Case 0 look like?



What is the area of the rectangle when….

Area

x + 4

x + 1
Width

Length
x WxL LxW A

1 2x5

What do these rectangles look like?

What function represents the area?



Your linear functions for the 
width and length

Width

x

x+1

x+2

x+3

x+4

Length

x+1

x+2

x+3

x+4

x+5

Generate a table and draw the rectangles for a 
domain of 1,2,3,4,5…





Let’s add an old (x)  

x + 4

x + 1

X = friend



(y + 4)(x + 1)

Length width



Keep+Flip+Turn
On our tasks page there are links to google slide decks & handouts

https://www.youcubed.org/tasks/keep-flip-turn-k-12/

https://www.youcubed.org/tasks/keep-flip-turn-k-12/


WINTER/SPRING 2025 WORKSHOPS
Join us at Stanford or Online

• In Person at Stanford: April 14 & 15

• Live Online: April 28 & 29

TEACHING THE SUMMER CAMP CURRICULUM

NEW! MATH-ISH WORKSHOP FOR K-16 TEACHERS

• In Person at Stanford: January 28 & 29

TEACHING THE YOUCUBED DATA SCIENCE COURSE

• 10 online sessions, 3:45-5:45 pm Pacific Time

• Select Wednesdays, March 19– June 4

youcubed.org/PD
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