
I need a title.

When you think of the word 
“MATH”,  what are the two 
words that pop into your 

head?

PollEv.com/annascharfel882 

or text to… type 75084  

and your two words



…to be inclusive 
of the needs of 

high-ability 
learners?

How do we

 balance 

instruction…

QUESTION FOR THE YEAR:

modify curriculum  

to balance

     high -abilityall             



Overcoming



Objectives for Today
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Needs of 
High-Ability 
Students  Modifying 

Bridges to Meet 
Needs of Various 

Learners 

Choice 
Learning

and/or

 Work Time

Math Instruction for Diverse Needs



Differentiation is…

• Understanding readiness

• Allowing for choice

• Facilitating high-level thinking

• Quality planning 

• High expectations for ALL

5
Review from Session 1



Differentiation is not…

• Assigning more work to those who finish early

• Asking students to teach material they 

already know

• Giving every student an individual assignment

• Chaotic
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Review from Session 1



Goleta Teachers

Mathematicians



It All Starts with ...
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https://www.youcubed.org/week-of-inspirational-math/



“Successful math users have an approach to math, as 
well as mathematical understanding, that sets them 
apart from less successful users. They approach math 
with the desire to understand it and to think about it, 
and with the confidence that they can make sense of 

it. Successful math users search for patterns and 
relationships and think about connections.” 

Excerpt From: Jo Boaler & Carol Dweck. “Mathematical Mindsets.”



Setting Up Positive 
Norms in Math Class

by Jo Boaler

Math is 
about 

creativity 
and making 

sense

Math is about 
connections 

and 
communicating

Math class 
is about 

learning and 
not 

performing

Depth is 
more 

important 
than speed

Everyone can 
learn math 
to the 
highest 
levels

Mistakes are 
valuable

Questions 
are really 
important

7 Key Messages



Intelligent Habits of Mind

Problem-Solving and Reasoning Capabilities 

Belief in one’s right and obligation to understand and make 
sense of the world. 

Belief in perseverance and growth over time. 

Learned through daily expectations placed on the learner
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“A classroom environment that offers an open-ended 
problem solving approach, with opportunities for 
discovery and experiential learning may allow 
mathematically gifted students to… 

Learn at a faster pace  

Explore mathematics with more breadth and 
depth 

-Linda Sheffield, editor of NCTM’s Developing Mathematical Promise (1999)



Mathematician
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Thinking 
like a...

Solve problems in novel 
ways and pose new 

mathematical 
questions of interest to 

investigate.
+

-Linda J. Sheffield



Let’s Get our    Brains Moving! 
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Adapted from Bridges 5th Grade Unit 4 Module 4 Session 3



Act 2
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Santa Barbara



Act 3
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26 1/4 gallons of water

 9.8 gallons of water



What thinking skills 
did you use? 

What elements of 
depth and 

complexity were 
utilized?
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Three-Act Math TaskRemember, we 
are thinking 

like a 
mathematician.

ACT 1: Introduce the central conflict of your story/task clearly, 
visually, viscerally, using as few words as possible. Removes barriers. 

It’s perplexing and engaging. Have students share questions they 
have. 

ACTII: Have students determine what information is needed?     
Work on solving the task. 

ACT III: Share and discuss solutions. Math is formalized

3 ACTS

Want to know more?

Let’s chat during choice work time. 





Claim: Modeling mathematics is important for   
all students, but especially those with        

high-ability. 

Support: Evidence to support your claim. 

Question: What is left hanging? What isn’t 
explained? What new ideas does your claim 

raise?







One good question can give 

rise to several layers of 
answers, can inspire decades-
long searches for solutions, can 

generate whole new fields of 

inquiry, and can prompt 
changes in entrenched 

thinking,” (Stuart) Firestein 
writes. “Answers, on the other 

hand, often end the process.”

Excerpt from A More Beautiful Question by Warren Berger



“The formulation of 
the problem is often 
more essential than 
its solution, which 

may be merely  
a matter of 

mathematical or 
experimental skill” 

Einstein and Infeld 1938, p. 92)



What do you 
wonder? 

What do 
you notice? 

“Asking kids what they wonder, displays curiosity.  

Asking kids what questions they have, displays misunderstanding.” 

-Annie Fetter (Math Forum @ Drexel University)
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What do 
you notice? 
What do you 

wonder? 

Remember, we 
are thinking 

like a 
mathematician.

Adapted from Bridges 5th Grade Unit 4 Module 3 Session 1

29cm

24cm



Floor Plan. What are the actual dimensions? 

493 feet

29cm

24cm

For a Lady Bug 



Notice and Wonder

Not Overwhelming 

Low Floor, High Ceiling 

Focus is on Understanding 

Provides Students with a Strategy 

Allows for Creativity and Mathematizing 



What do you 
wonder? 

What do 
you notice? 

Use for 5th Grade Unit 5 https://nrich.maths.org/1048/note



“When students see math as a broad landscape of 
unexplored puzzles in which they can wander around, 

asking questions and thinking about relationships, they 
understand that their role is thinking, sense making, 

and growing. When students see mathematics as a set 
of ideas and relationships and their role as one of 

thinking about the ideas, and making sense of them, 
they have a mathematical mindset.”





Where in Bridges Might We Notice and Wonder?

Unit 4, M 2, S 4 
Unit 4 M 3, S 1 
Unit 4, M 3, S 7 
Unit 4, M 4, S 2 
Unit 4, M 4, S 3 
Unit 5, M 2, S 1 
Unit 5, M3, S 1

Unit 4, M 1, S 3 
Unit 4, M 2, S 3 
Unit 4, M 2, S 4 

Module 3 
Unit 4, M3, S 3 

Module 4 



Importance of 
Differentiation

“Excellence in mathematics education requires equity - 
high expectations and strong support for all 
students” (NCTM, 2000, p. 12 NCTM )

✤ From The Principles and Standards for School Mathematics

“Equity does not mean that every student should 
receive identical instruction; instead, it demands that 
reasonable and appropriate accommodations be made 
as needed to promote access and attainment for all 
students” (NCTM, 2000, p.12)
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We Need to be Adept at...

37

Know Students

Mathematical

and

Diverse Tasks



Know What 
Students’ 
Know And 
Build From 

That.

The teacher needs to know 
where his or her students 
are developmentally to be 

able to meet each one’s 
educational needs. 38

Strengths



“I have been able to use observation, checkpoints, student work pages, 
and simple entrance and exit cards to get a feel for how my students 

are doing. I use this information to do small group instruction.” 

“Realizing my students are at various points in their math instruction, I 
often offer different numbers to work with.” 

“I am using the various Checkpoints and Work Samples as formative 
assessments and using the data from those to drive my instruction and 

create learning/reteach groups.” 

“Using exit cards to differentiate instruction.” 

“I am also good at analyzing data to identify target students.” 

Our Strengths…Formatively Assessing
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Mathematical

and

Diverse Tasks

Stretches

Struggles



What Should We Focus On?



Developing

Mastery

What Should We Focus On?
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Diverse Tasks



 Any mathematical concept 
can be considered from a 

variety of perspectives and 
those multiple perspectives 

actually enrich its study. 
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How can we bridge the “Great Divide” during a whole 
class discussion? 

How do we modify/focus discussions to meet the     
and allow more time for other components?

Stretches

Struggles

Math



“We must communicate that learning is a 
consequence of thinking, not something extra 
that we tack on but something in which we 

must actively engage to promote our own and 
others' learning.” 

Excerpt From: Ron Ritchhart. Creating Cultures of Thinking.



Targeted Discussions

Compare and Connect: Compare and Connect ideas between shared 
strategies 

Why? Let’s Justify: Generate justifications for why a strategy makes 
sense.  Focus on one strategy. 

What’s Best and Why?: Determining which strategy is most efficient. 
Or given a strategy, when would it best be used.  

Define and Clarify:  When models, tools, terms, and notations are first 
being used, or need to refine its use. 

Troubleshoot and Revise: Determine mistakes and correct them.
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Take a look at student work… 

What patterns do you notice? 

What mistakes were made?

What representations are used? 

What might you focus on? 

What type of discussion? 

Choose 2-3 samples to discuss in the Forum.

How would you sequence?
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Close enough in context that they can be discussed 
simultaneously

Meet the needs of 
students at different 
developmental levels 

Achieve the same 
big idea  
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A Closer Look at  
Parallel Tasks
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Modifying Number Strings  
Parallel Tasks

5th Grade Unit 4, Mod 2, Session 2 4th Grade Unit 4 Mod 1, Session 4

1/4 x 8 

3/4 x 8 

.75 x 8

36 + 99        697 + 178 

3999 + 1747     7443 + 1989

Adapted from Bridges 5th Grade and 4th Grade

1/4 x 9, 10, 11 

3/4 x 9, 10, 11 

.75 x 9, 10, 11

.75 x 12 or 14,        1.75 x 12 or 14



2. Create a word problem that 
could be solved by multiplying 
two numbers with one number 

being between 0 and 1, and 
the other number between 1 

and 100.

1. Create a word problem 
that could be solved by 

multiplying two numbers 
between 1 and 100.

Questions to discuss: What numbers did you choose to multiply? 

How did you know how many digits the product would have? 

What about your problem made it a multiplying problem? 

What was your problem? 

How could you solve your problem?
52

Parallel Tasks



Making Parallel Tasks

1. Choose a big idea or concept 

2. How might students differ developmentally 
in approaching the idea? Ex. operation, quantity 

3. Choose one task, then alter so that the 
contexts are similar enough to allow for 

common questions.
53



Differentiating Bridges…
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Consider having high-ability students only do the “challenge”, instead 
of the same thing everyone else does plus the challenge.

Bump up the numbers- Make them more complex

Notice and Wonder before working

Turn a word problem into a Modeling Problem (3 Act or other)

Structure Conversations with  Focus to Address Needs

Do all components, but modify within the components

Modify Work Places by need

Parallel Tasks…Students might not need to do all the problems.

Take Away Scaffolding -Delete representations….have students draw their own



Discuss 3 Act Tasks: Facilitation and or Creating

Work on finding areas in your current unit or next unit to add in 
Notice/Wonder, Targeted Discussion, Parallel Tasks, other math 
project. Look at some of my suggestions . (see recommendation 

sheets)

Explore nRich and other websites that have 
enriching problems for students. 

Math Projects?  

Check out the websites and books. 
Do any of them look pertinent for 

your students?
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Math Projects

 Adding, subtracting, graphs, Scale 
http://www.byrdseed.com/constructing-a-meaningful-math-project/

Scale and Multiplication 
http://www.byrdseed.com/math-project-shrinking-airline-seats/

Percents and Fractions 
http://www.byrdseed.com/math-project-box-office-totals/

Mastery of Multiplication? 
http://www.byrdseed.com/math-project-disneyland-parking-structure/

Decimal Operations and Percents 
http://www.byrdseed.com/math-project-furnish-a-hotel/
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Places to Get Data 
http://www.byrdseed.com/33-places-to-find-juicy-data/

High Level Tasks 

http://nrich.maths.org/teacher-primary

https://www.youcubed.org/category/teaching-ideas/growing-mindset/



North Carolina has some resources for 
Advanced Learners
http://ncaigirp.ncdpi.wikispaces.net/
Mathematics+3-5

Problems of the Month from Inside 
Mathematics can provide some challenge for 
advanced learners
http://www.insidemathematics.org/problems-
of-the-month/download-problems-of-the-
month

More Resources



3 Act Tasks- How to?

http://blog.mrmeyer.com/2011/the-three-acts-of-a-mathematical-story/

Math Conflicts

http://www.byrdseed.com/finding-the-conflict-in-math/ 

3 Act Task Examples 
http://www.livebinders.com/play/play_or_edit?id=330579

http://bit.ly/3actresources

http://gfletchy.com/3-act-lessons/

Volume for 5th Grade: http://mathwithscharfeld.blogspot.com

3rd Orangutan: http://bit.ly/orangutanslide    http://bit.ly/arnieorangutan

http://www.101qs.com

http://bit.ly/k3actrecordingsheet   http://bit.ly/3actrecording





I need a title.

When you think of the word 
“MATH”,  what are the two 
words that pop into your 

head?

PollEv.com/annascharfel882 

or text to… type 75084  

and your two words



How We Want Our Students to View Mathematics



“If you don’t have that disposition to 
question, you’re going to fear change. But if 
you’re comfortable questioning, 
experimenting, connecting things—then 
change is something that becomes an 
adventure.  And if you can see it as an 
adventure, then you’re off and running.” 

 -John Seely Brown


