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Today’s Plan
• Warm Up Task
• Share Classroom Stories of  Routines
• Explore the Supporting Mathematical Practices.

• Conjectures
• Questioning
• Opening Tasks
• Using Multiple Representations
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In a theater, there are seven seats in the first row. The increase 
in the number of seats is the same from row to row. How many 
seats are in the 4th row, 5th row, 10th row, 23rd row, and 50th 
row? Write a rule that would allow you to calculate the number 
of seats in any row. Below is a diagram of the first three rows in 
the theater. 

WARM UP TASK



Mathematical Reasoning Process (NCTM, 2011)

Conjecturing and 
Generalizing

Justifying and 
Refuting

Investigating 
Why
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Relationship of  the Mathematical Practices 
(Kelemanik, Lucenta, & Creighton, 2016)
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Routines Already Shared…
share [more] highlights!

1. 3-Reads (Version 1 or 2)
2. Numberless problems
3. Others (graphic organizers)

Sharing is 
Caring



Routines to Support 
Mathematical Practices

1. Strategize First Steps

2. Number Talks

3. Express It Differently

4. Contemplate then Calculate 
(and Notice-Wonder)

5. Analyze Worked Examples

6. Compare Worked Examples (And 2 
Truths, 1 Lie; 2 Wrongs, 1 Right)

7. Share, Share, Compare

8. Alike and Different

9. How do you Know?

10. Condition

Sharing is 
Caring
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MP#3: Construct Viable Arguments Critique Reasoning
Mathematically proficient students understand and use stated assumptions, definitions, and 
previously established results in constructing arguments. They 
make conjectures and build a logical progression of  statements to explore the truth of  their 

conjectures. 
are able to analyze situations by breaking them into cases, and can recognize and use 

counterexamples. 
 justify their conclusions, communicate them to others, and respond to the arguments of  others. 
 reason inductively about data, making plausible arguments that take into account the context 

from which the data arose. 
are able to compare the effectiveness of  two plausible arguments, distinguish correct logic or 

reasoning from that which is flawed, and—if  there is a flaw in an argument—explain what it is. 
Elementary students can construct arguments using concrete referents such as objects, drawings, 
diagrams, and actions. Such arguments can make sense and be correct, even though they are not 
generalized or made formal until later grades. Later, students learn to determine domains to which 
an argument applies. Students at all grades can listen or read the arguments of  others, decide 
whether they make sense, and ask useful questions to clarify or improve the arguments.



Convince Me Conjectures

 Convince yourself

 Convince me!



Convince Me Conjectures



Convince Me Conjectures



Make sense of problems and persevere in solving them.
Mathematically proficient students start by explaining to 
themselves the meaning of a problem and looking for entry 
points to its solution. They analyze givens, constraints, 
relationships, and goals. They make conjectures about the form 
and meaning of the solution and plan a solution pathway rather 
than simply jumping into a solution attempt. They consider 
analogous problems, and try special cases and simpler forms of 
the original problem in order to gain insight into its solution. 
They monitor and evaluate their progress and change course if 
necessary. Older students might, depending on the context of 
the problem, transform algebraic expressions or change the 
viewing window on their graphing calculator to get the 
information they need
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1. Which calculation will generate the same result as 121 – 89: 
(a) 120 – 90 or 
(b) 122 – 90? 

2. Why do you think so? 
3. How is compensation for addition similar to and different from compensation 
for subtraction? 
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Relationship of  the Mathematical Practices 
(Kelemanik, Lucenta, & Creighton, 2016)

How do conjectures 
engage students in 
Math Practice #3 

and #6?

In what ways do they 
support Math 

Practices #2, 7, & 8?
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Which Math Practices does each prompt support?

1



Math Practices #3 and #6

• What do you do (or might you do) to encourage discourse in your 
classroom?

• What strategies do you use to ensure every student is thinking of  
the answers?

• How do you (how might you) use discussions as formative 
assessment? 
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Opening Closed Tasks

Essential Question: How can 
we adapt a closed task so that it 
is an open-ended task?



BEFORE:      6 + 4 = ? 
AFTER: 

There are 10 fishing boats. Some are out 
fishing and some are on the beach. How 
many boats are out fishing and how many are 
on the beach?

[Is there another possible answer? ] 

Opening Closed Tasks



BEFORE:
Opening Closed Tasks

From Kabiri, M. S., & Smith, N. L. (2003). Turning traditional textbook problems into open-ended problems. 
Mathematics Teaching in the Middle School, 9(3), p. 186-192.
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From Kabiri, M. S., & Smith, N. L. (2003). Turning traditional textbook problems into open-ended problems. 
Mathematics Teaching in the Middle School, 9(3), p. 186-192.



How much is shaded?

AFTER:BEFORE:

Opening Closed Tasks



BEFORE: Kalani has seven $1 coins, five $5 coins, and 
three $10 coin. How much money does she have?

AFTER: 

Opening Closed Tasks



BEFORE: Three children share a pizza equally. How 
much did each child get? 

AFTER: 

Opening Closed Tasks



BEFORE: What is the surface area of  a box 
that is 8 in x 6 in x 14 in? 
AFTER: 

Opening Closed Tasks



What are you noticing about 
opening tasks in regards to…
MP 3, 4, 5, 6? 
MP 2, 7, and 8?
MP 1?
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Mathematical Practice #4: Model with Mathematics
Mathematically proficient students can apply the mathematics they know to solve 
problems arising in everyday life, society, and the workplace. In early grades, this might 
be as simple as writing an addition equation to describe a situation. In middle grades, 
a student might apply proportional reasoning to plan a school event or analyze a 
problem in the community. By high school, a student might use geometry to solve a 
design problem or use a function to describe how one quantity of  interest depends on 
another. Mathematically proficient students who can apply what they know are 
comfortable making assumptions and approximations to simplify a complicated 
situation, realizing that these may need revision later. They are able to identify important 
quantities in a practical situation and map their relationships using such tools as 
diagrams, two-way tables, graphs, flowcharts and formulas. They can analyze those 
relationships mathematically to draw conclusions. They routinely interpret their 
mathematical results in the context of  the situation and reflect on whether the results 
make sense, possibly improving the model if  it has not served its purpose.



Counting Counters
Your whole set of  counters is 12 counters.

• How many counters are in one-fourth of  a set?

• How many counters are in three-fourths of  the set?

• How many counters are in one-sixth of  a set?

• How many counters are in five-sixths of  a set?

• How many counters are in three-sixths of  a set?



Counting Counters
Your whole set of  counters is 12 counters.

• How many counters are in three-halves of  a set?
• How many counters are in five-thirds of  a set?
• How many counters are in seven-thirds of  a set?
• How many counters are in nine-thirds of  a set?
• How many counters are in eighth-fourths of  a set?
• How many counters are in ten-fourths of  a set?



Procedure Illustration

MP 4 MP 4 or 5

Concept Situation

MP 1, 3, 6
STORY

P.I.C.S. Page

In McGatha, M., Bay-Williams, J. M., Kobett, B., & Wray, J. (2018) Everything you Need for Mathematics Coaching. Co-published by Corwin and NCSM.



Decimal Displays #1



Decimal Displays #2



Procedure Illustration

Concept Situation

P.I.C.S. Page: Planning Guide
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MP#5: Use Appropriate Tools Strategically

Mathematically proficient students consider the available tools when solving a 
mathematical problem. These tools might include pencil and paper, concrete models, a 
ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical 
package, or dynamic geometry software. 

Proficient students are sufficiently familiar with tools appropriate for their grade or 
course to make sound decisions about when each of  these tools might be helpful, 
recognizing both the insight to be gained and their limitations. When making 
mathematical models, they know that technology can enable them to visualize the results 
of  varying assumptions, explore consequences, and compare predictions with data. 

Mathematically proficient students are able to identify relevant external mathematical 
resources, such as digital content located on a website, and use them to pose or solve 
problems. They are able to use technological tools to explore and deepen their 
understanding of  concepts.
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The Best Tool 
How might I think of it in my head?
Why might I use paper or a calculator?

43  4.0 9  2.1

9.7  55.6 2.9  33
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The Best Tool 
How might I think of it in my head?
Why might I use paper or a calculator?

50% of 20 50% of 222.5

38% of 40 38% of 200
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The Best Tool 
How might I think of it in my head?
Why might I use paper or a calculator?

Compare
3:4 and 10:12

Compare
4:3 and 9:8

Compare
17:18 and 24:25

Compare
39:37 and 53:50



Math Practices #4 and #5

• What do you do (or might you do) encourage students to (1) 
select tools and/or (2) create models?

• What strategies do you use to ensure every student is making their 
own decisions about the models and tools they want to use?

• How do you (how might you) use students manipulative and 
model use as formative assessment? 



Supporting Student's Mathematical 
Reasoning with the Mathematical Practices



Mathematical reasoning is….[finish the 
sentence].
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