
Functions Across Secondary Mathematics
BCAMT Interior Mathematics Conference • Vernon, BC • February 14, 2025



Functions Across the Grades
BCAMT Interior Mathematics Conference • Vernon, BC • February 14, 2025



Functions Across the Grades
BCAMT Interior Mathematics Conference • Vernon, BC • February 14, 2025



Functions Across the Grades
BCAMT Interior Mathematics Conference • Vernon, BC • February 14, 2025



Functions Across the Grades
BCAMT Interior Mathematics Conference • Vernon, BC • February 14, 2025



Functions Across the Grades
BCAMT Interior Mathematics Conference • Vernon, BC • February 14, 2025



Functions Across the Grades
BCAMT Interior Mathematics Conference • Vernon, BC • February 14, 2025



Chris Hunter 
K-12 Numeracy Helping Teacher 
Surrey Schools 
email: hunter_c@surreyschools.ca 
Bluesky: @chrishunter.bsky.social 
blog: chrishunter.ca

http://chrishunter.ca


Chris Hunter 
President 
BCAMT 
email: bcamt@bctf.ca 
Bluesky: @bcamt.bsky.social 
website: bcamt.ca

http://bcamt.ca


linear relations
functions and 

relations


linear functions

quadratic 
functions

10



linear relations
functions and 

relations


linear functions

quadratic 
functions

exponential, logarithmic, 
polynomial, rational, and 

10 11



linear relations
functions and 

relations


linear functions

quadratic 
functions

transformations

exponential, logarithmic, 
polynomial, rational, and 
trigonometric functions

10 11 12



increasing and 
decreasing 

patterns
linear relations linear relations linear relations

functional relationships 
expressions, graphs, tables

integral coordinates (larger) integral coordinates

equations, graphs, tables

6 7 8



linear relations linear relations linear relations
functions and 

relations


linear functions

quadratic 
functions

(larger) integral coordinates

equations, graphs, tables

continuous

rational coordinates 

slope

equations of lines 

8 9 10



Covariation & 
Rate of Change

Functions

Modeling

Representations Combinations & 
Transformations

Families



Covariation & 
Rate of Change

Functions

Modeling

Representations Combinations & 
Transformations

Families



How do quantities relate to each other?



teacher.desmos.com

https://teacher.desmos.com/activitybuilder/custom/679016b355d8a8dfa00c15e7
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What are the important characteristics of … ?



Wanted
Linear Relation (a.k.a. “LINE”)… 

… positive y-intercept 
… never passes through QIII 

… positive x-intercept 
… perpendicular to y = ½x + 3 

… decreases from left to right 
… slope = -2 

… x-intercept = 4 
… has the same y-intercept as 8x – 3y + 24 = 0 

… passes through (1, 6)

chrishunter.ca

https://chrishunter.ca/2019/01/08/wanted-parabola/


Wanted
Quadratic Function (a.k.a. “Parabola”)… 

… opens up 
… positive y-intercept 

… no x-intercepts 
… never enters QIII 

… vertex in QII 
… minimum value of 3 

… axis of symmetry x = -5 
… vertically stretched 
… passes through (-7, 15) 

… vertex (-5, 3)
chrishunter.ca

https://chrishunter.ca/2019/01/08/wanted-parabola/


Wanted
Quadratic Function (a.k.a. “Parabola”)… 

… two x-intercepts 
… positive y-intercept 

… axis of symmetry x = 2 
… vertex in QI 
… opens down 
… range y ≤ 4 

… contains points in all four quadrants 
… vertex (2, 4) 

… passes through (5, 1) 
… vertically shrunk

chrishunter.ca

https://chrishunter.ca/2019/01/08/wanted-parabola/


Wanted
Quadratic Function (a.k.a. “Parabola”)… 

… passes through (-2, 14) 
… positive y-intercept 

… does not contain points in QIII, QIV 
… opens up 

… vertex in QII 
… axis of symmetry x = -4 
… passes through (-6, 14) 
… vertically stretched 

… vertex (-4, 6) 
… passes through (-3, 8)

chrishunter.ca

https://chrishunter.ca/2019/01/08/wanted-parabola/


A. Has a positive slope B. Has a positive y-intercept

C. Has a negative x-intercept D. Never enters Quadrant I

E. Passes through (2, -3) F. Has a negative y-intercept

G. Has a negative slope H. Passes through (4, 0)

I. Never enters Quadrant III J. Has a slope less than 1

natbanting.com/menu-math

https://natbanting.com/menu-math/


A. Two negative x-intercepts B. Vertex in Quadrant II

C. Never enters Quadrant III D. Vertex on the y-axis

E. Positive y-intercept F. No x-intercepts

G. Never enters Quadrant I H. Has a minimum value

I. Horizontally stretched J. Line of symmetry enters 
Quadrant IV

natbanting.com/menu-math

https://natbanting.com/menu-math/
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In which ways can new functions 
be derived from existing ones?



teacher.desmos.com

https://teacher.desmos.com/collection/632c77b104648305feffcfda?collections=651ca31cf69ee59aa9e3818a


y = 4x + 7
Translate 

three units 
down

Reflect in the 
y-axis

Translate two 
units to the 

left

Reflect in the 
x-axis y = 4x − 2

nrich.maths.org

https://nrich.maths.org/problems/surprising-transformations


y = 4x + 7

Translate 
three units 

down

Reflect in the 
y-axis
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Reflect in the 
x-axis
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nrich.maths.org
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How do these characteristics appear 
in tables, graphs, and equations?



chrishunter.ca

https://chrishunter.ca/2013/11/06/sinusoidal-sort/
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https://chrishunter.ca/2013/11/06/sinusoidal-sort/
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https://chrishunter.ca/2013/11/06/sinusoidal-sort/


“Admittedly, there’s little cognitive difference between a tactile matching 
activity and a matching exercise on a worksheet. However, in a card 
sort, the emphasis rests on the conversation among students 
rather than the conversation between the student and the worksheet. 
Because students can arrange and rearrange shapes or cards on 
the table, they naturally refine and test ideas, and talk about 
them. In this way, card sorts can reinforce our message that mistakes 
are learning opportunities.”

Krall, G. (2018). Necessary conditions: Teaching secondary math with academic safety, quality tasks, and effective facilitation. Stenhouse.
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Student materials Interpreting Algebraic Expressions S-2 
 © 2015 MARS, Shell Center, University of Nottingham 

Card Set A: Expressions 
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Student materials Interpreting Algebraic Expressions S-3 
 © 2015 MARS, Shell Center, University of Nottingham 

Card Set B: Words 

W1 

Multiply n by two, then add six. 

W2 
Multiply n by three,  
then square the answer. 

W3 
Add six to n                              
then multiply by two. 

W4 

Add six to n then divide by two. 

W5 
Add three to n then multiply by 
two. 

W6 
Add six to n then square the 
answer. 

W7 
Multiply n by two                      
then add twelve. 

W8 
Divide n by two                       
then add six. 

W9 

Square n, then add six 

W10 

Square n, then multiply by nine 

W11 
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Student materials Interpreting Algebraic Expressions S-4 
 © 2015 MARS, Shell Center, University of Nottingham 

Card Set C: Tables 

T1 

n 1 2 3 4 

Ans 14 16 18 20 
 

T2 

n 1 2 3 4 

Ans   81 144 
 

T3 

n 1 2 3 4 

Ans  10 15 22 
 

T4 

n 1 2 3 4 

Ans 3  27 48 
 

T5 

n 1 2 3 4 

Ans   81 100 
 

T6 

n 1 2 3 4 

Ans  10 12 14 
 

T7 

n 1 2 3 4 

Ans  4  5 
 

T8 

n 1 2 3 4 

Ans 6.5 7 7.5 8 
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Once upon a time, there was a thirsty crow. 
She came upon a pitcher that had some water in it, but 
when she put her beak into the pitcher she found she 
could not reach the water. 
Then, she had an idea. 
She looked around, found a pebble, and dropped it into 
the pitcher. 
The water rose a little bit. 
The crow was encouraged and continued to drop pebbles 
into the pitcher, one at a time, until the water rose up 
high enough for the crow to reach it with her beak. 
The crow drank and was satisfied! 
Moral: “Little by little does the trick.”



Which representation is the best?



“The table is the best. It helps me keep track of the data and find the 
pattern.” 

“The equation is the best. It tells me the rate of change without me 
needing to calculate it. I can quickly solve it to figure out the number of 
pebbles that I’ll need.” 

“The graph is the best. It shows the relationship between the variables 
right away.”



“You need to fill in a lot of rows in the table before you get to 100 mL.” 

“The equation is unnecessary. I can use arithmetic, not algebra, to 
figure out how many pebbles it will take.” 

“It’s difficult to sketch the graph accurately and read when y hits 100.”
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How can I make predictions 
about real-world phenomena?



Act 1





Act 2





Act 3





polypad.amplify.com

https://polypad.amplify.com/lesson/exponential-decay-with-dice


teacher.desmos.com

https://teacher.desmos.com/activitybuilder/custom/581394efa64518b3069b6de7?collections=651ca31cf69ee59aa9e3818a,5da6462c8b305273be677729




C(n) = ?



C(n) = a 3 n
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