
Developing Collective 
Efficacy in Math:  
Engaging Students in 
Remote & Hybrid Settings
Webinar #4:  Multiple Representations 
and Student Math Discourse



Which one 
represents your 
ideal cup of coffee?

What are some 
mathy questions 
we might ask?



Norms for Our Collaboration

• Presume positive intentions.
• Practice productive dialogue 

skills.
• Take care of self and others.
• Appropriate use of technology.
• Give yourself a professional 

break! J

Think 
time



Hopes & 
Dreams for 
Today

Connecting Math 
Representations

CPA Continuum
Best Practices for Using Representations

Meaningful Math 
Discourse

Posing Purposeful Questions
Tools for Student Discourse

Continue Place-Based Tasks



Role of Teacher as Community Organizer to 
Facilitate Collective Student Efficacy

Creating a 
sense of 

belonging

Setting & 
working 

toward social 
& academic 

goal 
attainment

Believing in 
individual and 

collective 
capabilities

Fostering a 
culture of self-
worth, unity, & 

inter-
dependence



Place-Based/Relevant 
Tasks (continued)

Learning Intention:
-Understand how to write or identify 
place-based, relevant math tasks.



Modeling 
Problem 
Finding

“Researchers who study problem 
solving point out that good problem 
solvers are often good problem 
finders: They see the world in terms 
of problems to be solved.”

-from  “Building Students’ Sense of 
Agency”, Educational Leadership, 
Oct 2017



How tall is the stack?

If each pizza can feed 4 
people, how many 
people might this stack 
of pizzas feed?

If it takes Dante 2 mins 
to fold 5 boxes, how long 
will it take to fold 100 
boxes?



2018 Commercial Salmon Harvest –Yukon 
Management area

Statewide:
114.5 million total salmon
20.1 mill. chum
3.6 mill. coho

Notice & Wonder

2018 Commercial Salmon Harvest –Yukon Management area



Notice & Wonder
Notice & Wonder



What are 
some mathy
questions we 
might ask?

Think timePlease share 
in the Chat



Think timePlease share 
in the Chat



Place-Based Tasks

Think time

Think of a picture or scenario you 
could share with students.
What types of mathy questions might 
you ask?





Connecting Math 
Representations
Learning Intention:
- Understand the representation 

continuum and its role in 
developing conceptual 
understanding.

- Identify best practices for using 
math representations.



Representation Continuum

3x – 5y = 45

Pictorial

CONTEXT



Student Identity & Representation

Students should have opportunities to use 
representations to:

• communicate their mathematical thinking,

•model and interpret math situations, and

• connect math concepts & solidify 
understanding



•Visual representations help students 
solve problems by linking the 
relationships between quantities in the 
problem with the mathematical 
operations needed to solve the 
problem.
•Students who learn to visually 
represent the mathematical 
information in problems prior to 
writing an equation are more effective 
at problem solving.



•Teach students some “go to” visuals to use for certain 
problem situations, but allow them to teach you some as well.
•Use think-alouds and discussions as you teach students how 
to represent problems visually. Help students to use think-
alouds to explain their representations.
•Show students how to convert the visually represented 
information into mathematical notation. Start by asking 
students what they notice is the same and what is different.

adapted from Improving Mathematical Problem Solving 4-8, IES Practice Guide, 2012

Teach Students How to Use Visual Representations



Tape 
Diagrams
, Bar 
Models, 
Strip 
Diagrams

Tape Diagrams, Bar Models, Strip Diagrams

Evelyn spent 2/3 of her 
money on a game that 
costs $26.  How much 
money did Evelyn have 
before she bought the 
game?



Tape 
Diagrams
, Bar 
Models, 
Strip 
Diagrams

Help Students Connect Multiple Representations



Connecting Concrete to Abstract

How do the number sentences 
fit in with the ten frame?  
Where do you see the 3 
represented in each?

Do you see the 10 represented
in each sentence and in the 10-
frame?



Tape Diagrams, 
Bar Models, 
Strip Diagrams
in Algebra





Number Lines

6 + 7 



Number Bonds

6 + 7 



Number Bonds

6 + 7 



Using Counters



Schematic Diagrams

John recently participated in a 5-mile run.  He usually 
runs 2 miles in 30 minutes.  Because of ankle injury, 
John had to take a 5-minute break after every mile.  At 
each break he drank 4 ounces of water.  How much 
time did it take him to complete the 5-mile run?

from Improving Mathematical Problem Solving 4-8, IES Practice Guide, 2012



Use and Connect Mathematical Representations

from Principles to Actions, NCTM 2014

Think timePlease share 
in the Chat

1.

2.

4.

3.

5.

6.



Meaningful Math 
Discourse

Learning Intention:
- Understand the role of discourse 

in student learning.
- Identify some strategies to get  

students to talk.



Facilitate Meaningful Math Discourse

1.

2.
3.

4.

from Principles to Actions, NCTM 2014



Article:

3 POMS
(points of most 
significance)



Open UpThe 
Learning

�Separate learning from knowing 
an answer
�Sense-making vs. Answer-getting
�Start with a more open task
�Offer choices for participating
�Define a contribution



�Dot Image Talks
�Which One Doesn’t Belong
�Fermi Problems
�Worked Problems

4 Ways to Start a Culture of Math Discourse



Dot Image 
Talks



Dot Image 
Talks

How did you see the 11 dots?





Which One 
Doesn’t 
Belong  
(wodb.ca)

Think of at least one reason why 
each one doesn’t belong to the rest.



Fermi 
Problems 
(Unsolvable 
Problems)

How many water 
balloons could you 
fill using the water in 
Lake Illiamna?



Worked 
Problems

�What is the same? What is different?
�Which method seems most efficient & why?

Method A Method B



Hopes & 
Dreams for 
Today

Connecting Math 
Representations

CPA Continuum
Best Practices for Using Representations

Meaningful Math 
Discourse

Posing Purposeful Questions
Tools for Student Discourse

Continue Place-Based Tasks



Thank you for 
your time today!

bobbijoerb@icloud.com


