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If you like, follow along at

5280math.com/ten-plus-one/



Following up after today:

(1)  I will get a copy of these slides to you.  

(2)  My website has supporting materials.  
                   http://www.5280math.com/ten-plus-one/  

(3)  See a post on today’s topic at MiddleWeb:  
       Ten Tweaks That Can Deepen Math Tasks 
    https://www.middleweb.com/36542/10-tweaks-that-can-deepen-math-tasks/ 



Goals

• Experience the look and feel depth and complexity in math. 
• Learn and practice using strategies to enhance depth and 

complexity of routine math tasks. 
• Envision implementing enhanced tasks in your classroom. 
• Anticipate your students’ mathematical thinking.



Mathematical Depth
ROUTINE THINKING                           DEEP THINKING
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FACTS 
     remember 

PROCEDURES 
     practice 
 

PERFORMANCE 
     accuracy and speed

To learn more, see Mathematical Mindsets, by Jo Boaler.

PATTERNS 
     observe and analyze 

RELATIONSHIPS 
     explore 
 

UNDERSTANDING 
     meaning

Actions

Goals



Ten Strategies
for creating deep math tasks

1. Write a story. 6. Start with the answer.

2. Draw a picture. 7. Remove information.

3. Explain why. 8. Solve to learn.

4. Find another way. 9. Build a pattern.

5. Compare and contrast. 10. Ask “What if…?”
Jerry Burkhart     5280math.com

5280math.com >> 5280 Math Resources >> Ten Plus One



One Strategy
for creating complex math tasks

Use more… 
digits, numbers, shapes, parts, variety, steps, ideas, 

information, definitions, categories, relationships

Caution: The purpose is not just messy computation.

Jerry Burkhart     5280math.com



Common Core Connections

Task
Find the value of 362 ÷ 6.

CCSS.Math.Content.4.NBT.B.6
Find whole-number quotients and remainders with up to four-digit dividends and 
one-digit divisors, using strategies based on place value, the properties of 
operations, and/or the relationship between multiplication and division. Illustrate 
and explain the calculation by using equations, rectangular arrays, and/or area 
models. 

CCSS.Math.Content.4.OA.A.2
Multiply or divide to solve word problems involving multiplicative comparison, e.g., 
by using drawings and equations with a symbol for the unknown number to 
represent the problem, distinguishing multiplicative comparison from additive 
comparison. 

CCSS.Math.Content.4.OA.A.3
Solve multistep word problems posed with whole numbers and having whole-
number answers using the four operations, including problems in which 
remainders must be interpreted. Represent these problems using equations with a 
letter standing for the unknown quantity. Assess the reasonableness of answers 
using mental computation and estimation strategies including rounding. 



The Ten Plus One Process 
for making math tasks deeper and more complex

1. Identify a routine math task. 

2. Choose a depth strategy. 

3. Create a deeper task. 

4. Adjust the complexity (optional). 

5. Anticipate students’ thinking.
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1. Identify a math task. 
   

5. Anticipate students' thinking

2. Choose a depth strategy.
     

3. Create a deeper task. 
    

4. Adjust the complexity (optional). 
     



1. Identify a math task. 
   

5. Anticipate students' thinking

2. Choose a depth strategy.
     

3. Create a deeper task. 
    

4. Adjust the complexity (optional). 
     

#1 Write a story.

Write a story that shows what 362 ÷ 6 means. 
Solve your story and interpret the remainder.

Watch for different meanings of division in 
students’ stories: 
• Number of groups is known; ask how many 

in each group (equal sharing) 
• Amount in each group is known; ask how 

many groups (equal grouping) 
• How many times as much (comparison) 

If different meanings show up, ask kids to 
compare stories. 

Find the value of 362 ÷ 6.

Write three stories for 362 ÷ 6. Make each 
story use a different way of interpreting 
the remainder. 
  (Possibly use a larger dividend.)



The tasks help you build instruction 
 around your students’ ideas.

Benefits of teaching with tasks 
created from Ten Plus One

  The tasks make your students’ thinking visible.



1. Identify a math task. 
   

5. Anticipate students' thinking

2. Choose a depth strategy.
     

3. Create a deeper task. 
    

4. Adjust the complexity (optional). 
     

#2 Draw a picture.

Find the value of 362 ÷ 6.

Draw two pictures for 362 ÷ 6. Make each 
story show a different different meaning of 
division. 

Draw a picture that shows 362 ÷ 6.

Simply drawing a picture may not extend the 
task for advanced students, because they 
already do this in the Envisions curriculum. 
In this case, try the more complex version. 

Higher complexity problem: 
Students may understand each meaning 
separately, but never have seen the big picture 
and realized that there is more than one 
meaning. Focus on having them explain the 
distinctions precisely.



1. Identify a math task. 
   

5. Anticipate students' thinking

2. Choose a depth strategy.
     

3. Create a deeper task. 
    

4. Adjust the complexity (optional). 
     

#3 Explain why. 
#5 Compare and contrast. 
#9 Build a pattern. 
(#2 Draw pictures.)

Students may not be sure what to compare. 
If needed, guide them to focus on dividends, 
divisors, quotients and remainders. 

When the dividend and divisor both double, the  
quotient stays the same and the remainder 
doubles. Pictures may help understand why.  

Students may continue exploring: 
  -Try doubling the dividend and divisor for other 
     expressions. 
   -Try doing other things to the dividend and 
      divisor.

Find the value of 362 ÷ 6.

(1) If students don’t see patterns, start by 
reducing the complexity: 36 ÷ 6 and 72 ÷ 12. 
(2) Extend the tasks above by continuing the 
pattern(s). 

Compare and contrast 362 ÷ 6 with 724 ÷ 12. 
Describe any patterns you see and explain 
what causes them. (Draw pictures if it helps.)



http://mason.gmu.edu/~jsuh4/pictures/figure3.modeling%20math.JPG



1. Identify a math task. 
   

5. Anticipate students' thinking

2. Choose a depth strategy.
     

3. Create a deeper task. 
    

4. Adjust the complexity (optional). 
     

#4 Find another way.

Use before we discuss specific division 
strategies and remainders in class. 

Students might: 
• Draw diagrams showing ways to split 362 into 

six equal groups (base ten blocks?) 
• Think 6 x ___ = 362. Get as close to 362 as  

possible. Guess what to do with the extra. 
• Decompose 362 into parts (like 300 + 60 + 2) 

and decompose each group. 

High complexity problem (2)—use after 
discussing division strategies in class: 

362 ÷ 2 ÷ 3 isn’t bad, because 362 ÷ 2 is a 
whole number. But 362 ÷ 3 ÷ 2 is trickier!  
What do you do with the remainder? Don’t 
worry about getting a perfect answer. 
Just explore and think about it.

Find the value of 362 ÷ 6.

(1) Use larger numbers with the deeper task. 
Example: 3620 ÷ 60 (place value focus) 
(2) Explore multi-step division. 
Examples: 362 ÷ 2 ÷ 3,   362 ÷ 3 ÷ 2                 

Find two (or more) strategies for dividing 
362 by 6.



1. Identify a math task. 
   

5. Anticipate students' thinking

2. Choose a depth strategy.
     

3. Create a deeper task. 
    

4. Adjust the complexity (optional). 
     

#6 Start with the answer.

Some students may guess/test/revise different 
division expressions. 

Some may think of multiplying numbers by 60 
and adding 2. Example: 

     3 x 60 + 2 = 182         182 ÷ 3 

They may eventually realize that there are 
many possible answers. 

Once students find one answer, they may see  
patterns and use them to find others. 

182 ÷ 3 
242 ÷ 4 
302 ÷ 5 
362 ÷ 6 
etc. 

Each time the divisor increases by 1, the 
dividend increases by 60. 

Find the value of 362 ÷ 6.

Find many answers to the deeper task.  
Compare them, and look for patterns. Explain 
what you discover and why it happens. 
(This includes Strategies #3, #4, #5, and #9.)               

The answer is 60R2. What is the original  
expression?



1. Identify a math task. 
   

5. Anticipate students' thinking

2. Choose a depth strategy.
     

3. Create a deeper task. 
    

4. Adjust the complexity (optional). 
     

#7 Remove information. 
#9 Build a pattern. 
#3 Explain why.

Students will probably be confused at first. Ask   
them to be patient. The patterns are complex. 

162 ÷ 6             27 
262 ÷ 6             43 R 4 
362 ÷ 6             60 R 2 
462 ÷ 6             77 
562 ÷ 6             93 R 4 
662 ÷ 6           110 R 2 
762 ÷ 6           127 
862 ÷ 6           143 R 4 
962 ÷ 6           160 R 2  

Students may notice that remainders go 
in a pattern of 0, 4, 2, 0, 4, 2, etc. The 
quotients increase according to a pattern 
16, 17, 17, 16, 17, 17, etc. 

Hint for why: 100 ÷ 6  is 16 R 4. 

Also notice: Each quotient is 50 greater than 
the last one having the same remainder. 
Why? Hint: 300 ÷ 6 = 50 

Find the value of 362 ÷ 6.

Use larger or smaller numbers to adjust the 
level of complexity down (ex: __2 ÷ 6) or up 
(__362 ÷ 6). Maybe even compare patterns 
between the different levels of complexity.          

__62 ÷ 6  Look for patterns, and try to  
explain what causes them.



1. Identify a math task. 
   

5. Anticipate students' thinking

2. Choose a depth strategy.
     

3. Create a deeper task. 
    

4. Adjust the complexity (optional). 
     

#8 Solve to learn.

Find the value of 362 ÷ 6.

Keep the task exactly the same, but use it 
before teaching procedures (for dividing 
with three-digit dividends or working with 
remainders).

Use larger numbers, possibly including 
two-digit divisors. 

Use before we discuss specific division 
strategies and remainders in class. 

Students might: 
• Draw diagrams showing ways to split 362 into 

six equal groups (base ten blocks?) 
• Think 6 x ___ = 362. Get as close to 362 as  

possible. Guess what to do with the extra. 
• Decompose 362 into parts (like 300 + 60 + 2) 

and decompose each group. 

A few students may even think of the answer as a 
mixed number: 60 1/3, because if you divide 2 
into 6 equal parts, each part will be 1/3. (Don’t 
press for mixed numbers unless they suggest it.)



1. Identify a math task. 
   

5. Anticipate students' thinking

2. Choose a depth strategy.
     

3. Create a deeper task. 
    

4. Adjust the complexity (optional). 
     

#10 Ask “What if…?” 
#3 Explain why.

More of a thinking question: Students may not 
get a final answer, but could come up with 
some important ideas. 

• 362 ÷ 6 and 6 ÷ 362 are not the same! 
• 362 ÷ 6 is about 60. 6 ÷ 362 is very small. 
• 6 ÷ 362 could mean to divide 6 into 362 equal  

parts. 

After they try for a while, have kids use smaller 
numbers where one answer is a whole number. 
 
Examples: 36 ÷ 6 and  6 ÷ 36  
    or even    4 ÷ 2 and  2 ÷ 4 
  
A very few students may discover that it helps  
to think about fractions.  
                     4 ÷ 2 is 2, so 2 ÷ 4 is 1/2 

                    36 ÷ 6 is 6, so 6 ÷ 36 is 1/6 

Remainders are probably too hard to deal with, 
but I never know what they’ll do! 

Find the value of 362 ÷ 6.

What would happen if you divided in the  
opposite order?    6 ÷ 362  Explain your 
thinking.

Adjust the complexity down: simplify numbers 
so that students can focus on the ideas. For 
example: 6 ÷ 36.



Sample tasks to enhance

grade

3

grade

4

grade 
5

Evaluate each expression.

Lesson 8-3     page 187

Make a table and find the relationship 
between the corresponding terms.

Lesson 8-6     page 193

Estimate and then find each difference. 
Check for reasonableness.

Lesson 10-4     page 239

Write the factors of each number. 
Use counters to help if needed.

Lesson 7-2     page 379

Find equivalent fractions to compare. 
Then write >, <, of =.  

Use fraction strips or number lines.

Lesson 8-6     page 445

Find each sum. Use drawings or 
fraction strips as needed.

Lesson 9-3     page 481

Lesson 8-3     page 421

Estimate. Then find the difference. 
Check for reasonableness.

Lesson 9-6     page 507

Find the product using properties 
of multiplication.

Lesson 10-2     page 547



Take a moment to think and talk about how

you could use the tasks you have created.



Kaplan’s Icons



Kilpatrick, J., Swafford, J., Findell, B. (Ed.). (2001). Adding it up: helping children learn mathematics.
Washington, DC: National Academy Press.

Math Proficiency Strands



NCTM Process Standards

Problem Solving 

Reasoning and Proof 
Communication 

Connections 

Representations 

adapted from Principles and Standards for School Mathematics.  Reston, Va.: NCTM, 2000.



Connecting Best Practices in Math and Gifted

Conceptual 
Understanding

Big Idea, Patterns, Trends, Different Perspectives

Procedural Fluency Rules, Ethics, Different Perspectives

Adaptive Reasoning Patterns and Details, Trends, Different Perspectives 

Strategic Competence Unanswered Questions, Different Perspectives, Ethics

Mathematical 
Communication Language of the Discipline, Rules, Different Perspectives

Connections Across the Disciplines, Different Perspectives, Patterns

Representations Different Perspectives, Language of the Discipline
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Creating New Tasks

Combine strategies Mix and match.

Skip strategies If a strategy doesn't work, let it go.

Be flexible Let the strategies inspire your creativity!

Focus on concepts Build on ideas underlying the task.

Take the long view Keep creating new tasks and 
Improve them over time.
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Using Your New Tasks

Step back Let students do the thinking.

Allow collaboration Let students learn from each other.

Expect explanations Deep, complex ideas are worth 
expressing!

Learn as you go Refine tasks using your students’ 
ideas!

Save work samples Use student work for exemplars 
and assessments.
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Resources

• Ten Plus One from the 5280 Math website 

• How Open-Ended Math Tasks Keep on Giving 
from a middleweb.com post 

• Noticing and Wondering: Pathways to Mathematical Meaning 
from an edcircuit.com post 

• Creative Math Prompts 

• Advanced Common Core Math Explorations book series

from 5280 Math



Other Resources
• Mathematical Mindsets by Jo Boaler 

• Extending the Challenge in Mathematics by Linda 
Jensen Sheffield 

• Good Questions: Great Ways to Differentiate Math 
Instruction, by Marian Small 

• Which One Doesn’t Belong?, by Christopher 
Danielson



Supporting each other’s work

Share tasks, students’ ideas, and/or classroom experiences. 
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