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– Mangoes Problem
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– Collaborative Planning as a Process
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• Calculation Nation
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The Mangoes Problem

One night the King couldn't sleep, so he went down into the Royal 
kitchen, where he found a bowl full of mangoes. Being hungry, he 
took 1/6 of the mangoes. 

Later that same night, the Queen was hungry and couldn't sleep. 
She, too, found the mangoes and took 1/5 of what the King had left. 

Still later, the first Prince awoke, went to the kitchen, and ate 1/4 of 
the remaining mangoes. 

Even later, his brother, the second Prince, ate 1/3 of what was then 
left. 

Finally, the third Prince ate 1/2 of what was left, leaving only three 
mangoes for the servants. 

How many mangoes were originally in the bowl? 
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How Many of You Used the 
Following Method?

• Guess and Check

• Draw a Picture

• Work Backwards

• Write an Equation
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Mangoes Problem

• Is this a high quality task?  Why or 
why not?

• How would you use this problem with 
students?
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Lanin, J., Chval, K., Jones, D., and Dougherty, B. Putting Essential Understanding of Multiplication and Division into Practice, 3-5. Reston, VA: The 

National Council of Teachers of Mathematics, 2014 (p 8)

Characteristics of a High 
Quality Task



Classroom Resources:
Illuminations
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Classroom Resources:
Illuminations
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Classroom Resources:
Illuminations
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Classroom Resources:
Illuminations
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Mangoes Problem - Implementation

• What do you consider when 
implementing a high quality task?

• What did you notice about our 
implementation of the Mangoes 
Problem?
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Five Practices

• Anticipating
– Likely student responses to challenging mathematical tasks

• Monitoring
– Students’ actual responses to the tasks

• Selecting
– Particular students to present their mathematical work during the 

whole-class discussion

• Sequencing
– The student responses that will be displayed in a specific order

• Connecting
– Different students’ responses and connecting the responses to key 

mathematical ideas
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5 Practices  
for Orchestrating Productive Mathematics Discussion
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NCTM Publications:
Principles to Actions
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NCTM Publications:
Taking Action: Implementing Effective Mathematics 

Teaching Practices in Grades (K-5, 6-8, 9-12)
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NCTM Publications:
Success From the Start: Your First Years 

Teaching Elementary/Secondary Mathematics
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NCTM Publications:
Developing Essential Understanding Series

For pre-K–2: number and numeration;   
addition and subtraction; geometry 
and measurement 
For grades 3–5: algebraic thinking; 
rational numbers; multiplication and 
division; geometry and measurement 
For grades 6–8: ratios, proportions, 
and proportional reasoning; 
expressions, equations, and functions; 
geometry; statistics 
For grades 9–12: functions; proof and 
proving; geometry; statistics 
For pre-K–grade 8: mathematical 
reasoning 
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NCTM Publications:
Putting Essential Understanding into Practice Series

For pre-K–2: addition and 
subtraction; geometry and 
measurement
For grades 3–5:
multiplication and division; 
geometry and measurement; 
fractions
For grades 6–8: ratios & 
proportions
For grades 9–12: functions; 
geometry; statistics 
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NCTM Publications

• Can be purchased at bookstore for 
25% off

• https://www.nctm.org/store/

– If member, 20% off

– Plus shipping
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NCTM Journals

The focus of the journal is 
on intuitive, exploratory 
investigations that use 
informal reasoning to help 
students develop a strong 
conceptual basis that 
leads to greater 
mathematical abstraction.
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NCTM Journals
MTMS

To develop students’ 
conceptual understanding, 
teachers must learn such 
skills as how to select, 
plan, and enact
cognitively demanding 
tasks (CDT) (Lambert and 
Stylianou 2013; Smith, Bill, 
and Hughes 2008) and to 
evaluate evidence of 
student learning (Hiebert et 
al. 2007)
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Four-Part Process

1. Design or modify a cognitively demanding 
task

2. Develop the lesson plan using the Thinking 
Through a Lesson Protocol (TTLP) (Smith 
et al. 2008)

3. Enact the task so that all students are 
given an opportunity to participate 
(Lambert and Stylianou 2013)

4. Collect student work, analyze it, and reflect 
on evidence of learning
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Collaborative Planning

1. Design or modify a cognitively 
demanding task

2. Develop the lesson plan using the Thinking 
Through a Lesson Protocol (TTLP) (Smith et al. 
2008)

3. Enact the task so that all students are given an 
opportunity to participate (Lambert and 
Stylianou 2013)

4. Collect student work, analyze it, and reflect on 
evidence of learning
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Cognitively Demanding Task

• Lower-level demands

– Memorization

– Procedures without connections

• Higher-level demands

– Procedures with connections

– Doing mathematics
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Lower-level demands
(memorization):

• reproducing previously learned facts, rules, 
formulas, definitions or committing them to 
memory
• Cannot be solved with a procedure
• Have no connection to concepts or meaning 
that underlie the facts rules, formulas, or 
definitions

Higher-level demands
(procedures with connections):

• use procedure for deeper understanding of 
concepts
• broad procedures connected to ideas instead 
narrow algorithms
• usually represented in different ways
• require some degree of cognitive effort; 
procedures may be used but not mindlessly

Lower-level demands 
(procedures without connections):

• are algorithmic
• require limited cognitive demand
• have no connection to the concepts or meaning 
that underlie the procedure
• focus on producing correct answers instead of 
understanding
• require no explanations

Higher-level demands
(doing mathematics):

• require complex non-algorithmic thinking
• require students to explore and understand the 
mathematics
• demand self-monitoring of one’s cognitive 
process
• require considerable cognitive effort and may 
involve some level of anxiety b/c solution path 
isn’t clear

Leinwand, S., D. Brahier, and D. Huinker . Principles to Action. Reston, VA: National Council of Teachers of Mathematics, 2014 (pg 18)

Levels of Demand



Design or Modify a Cognitively 
Demanding Task

• Look through activity sheet 1

– What is the learning outcome

– What is cognitive demand?

– Are there modifications that you can make to 
maximize learning outcomes on this task?

– Do it! (in groups)

• Share out

• What was your thought process as you 
were modifying the task?
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Compare & Contrast

• Activity sheet 4

• How do the modifications that Kaiser 
made from activity sheet 1 to activity 
sheet 4 compare to your 
modifications?

• Do you agree with Kaiser’s 
modifications?
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Set of Principles to Govern Task 
Design

Do you or 
have you 
worked in a 
collaborative 
group to plan?

29



Collaborative Planning

1. Design or modify a cognitively demanding task

2. Develop the lesson plan using the 
Thinking Through a Lesson Protocol 
(TTLP) (Smith et al. 2008)

3. Enact the task so that all students 
are given an opportunity to 
participate (Lambert and Stylianou 
2013)

4. Collect student work, analyze it, and 
reflect on evidence of learning
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NCTM Journals:
Submitting 

Detailed information on writing for and 
being published in the journals

http://www.nctm.org/Publications/Writ
e,-Review,-Referee/
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NCTM Journals:
Twitter Chat

• Monthly chats every 3rd Wednesday

• #MTMSchat
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Classroom Resources:
Monthly Featured Resources
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Classroom Resources:
Monthly Featured Resources
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Classroom Resources:
ARCs
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Classroom Resources:
The Math Forum
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Classroom Resources:
Calculation Nation
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