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° | am Dr. Janet Stramel.

O | am here because | love talking mathematics and love to give presentations.
You can find me at jkstramel@fhsu.edu



mailto:jkstramel@fhsu.edu

o,

Session Outline

The Standards for Mathematical
Practice reflect what it means to “do
mathematics.” This session will give
you suggestions for incorporating

| them into your everyday mathematics
R instruction.
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Standards for Mathematical Practice

()
. » explain to themselves the meaning of a problem and look for entry points to its
solution.

Mathematically proficient students—

* make sense of quantities and their relationships in problem situations.

 use assumptions, definitions, and previously established results in constructing
arguments.

» apply the mathematics they know to solve problems arising in everyday life,
society, and the workplace.

» consider all available tools when solving a mathematical problem.
e communicate precisely to others.

* look closely to discern a pattern or structure.

* notice if calculations are repeated and look for general methods and shortcuts.
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Standards for Mathematical Practice

L)
. * listen while the teacher provides direct instruction for the entire
class period.

Mathematically proficient students do not strictly...

e copy notes word for word from the board.

 memorize procedures for solving problems and duplicate exact
replicas for homework and assessments.

* sit quietly throughout the entire lesson with minimal peer
interaction.

Derek Pipkorn http://www.nctm.org/Publications/Mathematics-Teaching-in-Middle-School/Blog/W hat-Makes-a-
Mathematically-Proficient-Student /



http://www.nctm.org/Publications/Mathematics-Teaching-in-Middle-School/Blog/What-Makes-a-Mathematically-Proficient-Student_/

CCSS Mathematical Practices
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3. Construct viable arguments and critique the reasoning of others

o https://www.mydigitalchalkboard.org/portal/default/Content/Viewer/Content?action=2&scld=306591&scild=12783
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Standards 4 and 5
“Modeling and Using Tools”
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Model with mathematics

- Mathematically proficient students apply the
mathematics they know to solve problems arising in
everyday life, society, and the workplace.

)



SMP 4 -
Model with mathematics.

© Math limited to math class is worthless.

© Have students use math in science, art,
music, and even reading.

© Use real graphics, articles, and data from
the newspaper or other sources to make
math relevant and real.

® © Have students create real-world problems
O using their mathematical knowledge.




SMP 4 -
Model with mathematics.

© Elementary - this might be as simple as writing
an addition equation to describe a situation.

© Middle Grades - a student might apply
proportional reasoning to plan a school event or
analyze a problem in the community.

© 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.




SMP 4 -

Model with mathematics '
®

Teachers:

© Use mathematical
models appropriate for
the focus of the lesson

© Encourage student use
of developmentally and
content-appropriate
mathematics models

© A mathematical model
isa“work in progress”

Students:

© Apply prior knowledge

© Identify important
guantities and map
their relationships

© Make a problem
simpler

© Doesthe answer make
sense?



Analyzing Word Problems Involving
Multiplication

Many problems can be solved in different ways. Decide if the following ‘
word problems can be solved using multiplication. Explain your
thinking. Then solve each problem.

a. Liam is cooking potatoes. The recipe says you need
5 minutes for every pound of potatoes you are
cooking. How many minutes will it take for Liam to
cook 12 pounds of potatoes?

b. Mel is designing cards. She has 4 different colors of
paper and 7 different pictures she can glue on the
paper. How many different card designs can she
make using one color of paper and one picture?

¢. Nina can practice a song 6 times in an hour. If she
wants to practice the song 30 times before the recital,
how many hours does she need to practice?

d. Owen is building a rectangular tile patio that is 4
tiles wide and 6 tiles long. How many tiles does he

nandAD



https://www.illustrativemathematics.org/practice-standards/1

' Illustrative
L'/ Mathematics

Grade

Domain
Ratios And Proportional

Cluster
Analyze Proportional Relationships

SMP 4 Sample Task ‘

From lllustrative Mathematics https://www.illustrativemathematics.org/content- standards/?/RP/A/tasks/'l 14

Subscribe to our Newsletter! About Us Visit Qu

MP 4
Alignments to Content Standards: 7.RP.A

Student View

Task

Four different stores are having a sale. The signs below show the
discounts available at each of the four stores.

Two for the price of one Buy one and get 25% off the second

Buy two and get 50% off the second one Three for the price of two

a. Which of these four different offers gives the biggest price reduction?
Explain your reasoning clearly.

b. Which of these four different offers gives the smallest price
reduction? Explain your reasoning clearly.


https://www.illustrativemathematics.org/content-standards/7/RP/A/tasks/114

SMP 4 - Questions to Develop
Mathematical Thinking

© What number model could you construct to
represent the problem?

© What are some ways to represent the quantities?

© What is an equation or expression that matches the
diagram..., number line.., chart..., table..?

© Would it help to create a diagram, graph, table...?

© What are some ways to visually represent...?

© What formula might apply in this situation? .



Use appropriate tools strategically

- Mathematically proficient students consider all
available tools when solving a mathematical problem. .
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SMP 5 -
Use appropriate tools strategically.

© Don't tell students what tool to use.

© Try to leave the decision open ended and then discuss
what worked best and why. For example, | wanted my
students to find their height. They had measuring tapes,
rulers, and meter sticks among their math tools. Once
everyone found their height, we discussed which tools
worked best and why.

© Leave math tools accessible and resist the urge to tell

’ students what must be used for the task. Let them decide;

they might surprise you!




SMP 5 -
Use appropriate tools strategically.

© Elementary - students are provided tasks that require a
variety of tools to solve.

© High School - tasks might include students analyzing
graphs of functions and solutions generated using a
graphing calculator to detect possible errors by using
estimations and other mathematical knowledge.




SMP 5 - O

Use appropriate tools strategically

Teachers: Students:
© Provides a variety of © Consider available tools
T tools and technology for when solving a
) students to explore to mathematical problem
deepen their © Are familiar with a
understanding of math variety of mathematics
concepts tools
© Provides problem solving © Use technological tools
tasks that require to explore and deepen
R students to consider a understanding of

variety of tools for solving concepts
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/,\,?‘SMP 5 Choices

https://www.sadlier.com/school/sadlier-math-blog/three-ways-to-use-appropriate-tools-strategically-math-practice-5

K-2 3-5 6-8
Number Sense Adding Whole Numbers Adding Fractions Adding Integers
Teddy Bear Counters Number Lines Number Line
Number Line Unit Circles Two-Colored Counters
Pen and Pencil Rectangular Area Models Flashcards
Hundreds Grids Pen and Pencil Deck of Cards (Red/Black)
Number Bonds Benchmarks
Algebra Repeating Patterns Solve One Unknown Solving Equations
Problem
Crayons and Paper Algebra Tiles
Multilink Cubes Tape Diagrams Pan Balances
Colored Counters or Beans Open Sentences Algebraic Properties
Pattern Blocks Variable Equations Pencil and Paper
Picture Representations
Geometry Describing Figures Properties of Geometric Transformations
Real Life Objects o Transparencies and Markers
Pattern Blocks Coordinate Grids Tracing Paper
Toothpicks or Straws Real Life Objects Coordinate Grids
Whiteboards Ruler and Protractor Compass and Straightedge
Transparencies and Markers
Data Organizing Data Creating Scales for Data Analyze Center and
Line Plots Number Line Vi
Picture Graphs Grid Paper Line Plot
Counters Ruler and Blank Paper Calculator
Bar Graphs Skip Counting Spreadsheet
T-Charts Histogram
Box and Whiskers Plot

poemarss of Willam ¢4 Gaber i Capryrigtt €01 by WABam . Sartber 16 AR e sl Way (e spradund S scca §on use (ot commrendl i)



SMP 5 - Questions to Develop
Mathematical Thinking

© What mathematical tools could we use to visualize
and represent the situation?

© What do you know that is not stated in the
problem?

© What approach are you considering trying first?

© What estimate did you make for the solution?

© In this situation would it be helpful to use...a
graph....number line..., ruler..., diagram...,
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Standards 7 and 8
“Seeing Structure and Generalizing” o




Look for and make use of structure
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- Mathematically proficient students look closely to
discern a pattern or structure.




SMP 7 -
Look for and make use of structure.

Help students identify multiple strategies and then select the
best one.

Repeatedly break apart numbers and problems into different
parts.

© Use what you know is true to solve a new problem.

© Prove solutions without relying on the algorithm. For example,

my students are changing mixed numbers into improper
fractions. They have to prove to me that they have the right
answer without using the “steps.”




SMP 7 -
Look for and make use of structure.

© Elementary - Tasks might require students to notice that three
and seven more is the same amount as seven and three more
or they may sort a collection of shapes according to how many
sides the shapes have.

© Middle School and High School - Students can see
complicated things, such as some algebraic expressions, as
single objects or as being composed of several objects. For
example, they can see 5 — 3(x— y)? as 5 minus a positive
number times a square and use that to realize that its value
cannot be more than 5 for any real numbers x and .
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SMP 7 -

Look for and make use of structure

Teachers:

©

© 0O

Provides opportunities and time for
studentsto explore patterns and
relationships

Provides rich tasks and facilitates
pattern seeking and understanding
of relationships

Engages students in discussions
Recognizes that quantitative
relationships are modeled by
operations and their properties
remain important regardless of the
operational focus of alesson
Provide activities in which students
demonstrate their flexibility in
representing mathematicsin a
number of ways

Students:

© Discern patterns or structure

© Associate patterns with properties of
operations and their relationships

© See complicated things as single
objects or as composed of several
objects.

© Look for patterns or structure

© Recognize the significance in
concepts and models and use the
patterns or structure for solving
related problems

© View complicated quantities both as

single objects or compositions of
several objects and use operations to
make sense of problems



'SMP 7 Sample Task (-

Example problems from Gail Burrill:

e Solveforx:3(x—2)=9

Rather than approach the problem above by distributing or dividing, a student
who uses structure would identify that the equation is saying 3 times something
is 9 and thus the quantity in parentheses must be 3. Therefore, x = 5.

3 6
e Solveforx: = . — =

x-1 x+3
‘ The “typical” approach to the above problem would be to cross multiply and
solve; a student who identifies and makes use of structure sees that the left
side can be multiplied by 2 to create equivalent numerators... then simply set
the denominators equal and solve.



SMP 7 - Questions to Develop
Mathematical Thinking

© What observations do you make about...?

© What do you notice when...?

© What patterns do you find in...?

© How do you know if something is a pattern?

© What ideas that we have learned before were useful
In solving this problem?

© What are some other problems that are similar to
this one?




repeated reasoning

- Mathematically proficient students notice if
calculations are repeated and look for general
methods and shortcuts




SMP 8 -
Look for and express regularity in repeated reasoning.

© Show students how the problem works. As
soon as they “get it,” start making them
generalize to a variety of problems.

© Don't work fifty of the same problem; take
@ your mathematical reasoning and apply it
to other situations.




SMP 8 -
Look for and express regularity in repeated reasoning.

© Elementary - solving problems and noticing that when dividing 25
by 11 they are repeating the same calculations over and over
again, and conclude they have a repeating decimal.

© Upper elementary - students might notice when dividing 25 by 11
that they are repeating the same calculations over and over
again, and conclude they have a repeating decimal.

© Middle School - By paying attention to the calculation of slope as

they repeatedly check whether points are on the line through (1,2) .~

with slope 3, students might abstract the equation (y—2)/(x—1)=3.




SMP 8 -
Look for and express regularity in repeated

reasoning
Teachers: Students:

© Provides problem situations that © Notice if calculations are repeated
allow students to explore and look for both general methods
regularity and repeated reasoning and shortcuts

© Provides rich tasks that © Use regularity and use this to lead to
encourage students to use a general formula and generalizations
repeated reasoning to form © Maintain oversight of the process of
generalizations and provides solving a problem while attending to
opportunities for students to details and continually evaluates the
communicate these reasonableness of immediate results.
generalizations © Notice repeated calculations and look

© Engages students in discussion for general methods and shortcuts

© Urge students to continually © Continually evaluate the
evaluate the reasonableness of reasonableness of intermediate

their results results



" SMP 8 Task

From lllustrative Mathematics

4.0A Double Plus One
6.NS Adding Multiples*
6.EE The Djinni’s Offer
8.EE Extending the Definitions of Exponents
F-LE Equal Differences over Equal Intervals




https://www.illustrativemathematics.org/content-standards/6/NS/B/4/tasks/257

Domain

The Number System

Cluster

Compute Fluently With Multi-Digit

Standard
Find The Greatest Common Factor

Adding Multiples

Alignments to Content Standards

Task

Nina was finding multiples of 6. She said,

18 and 42 are both multiples of 6, and when | add them, | also get a
multiple of 6:

18 + 42 = 60.

Explain to Nina why adding two multiples of 6 will always result in
another multiple of 6.


https://www.illustrativemathematics.org/content-standards/6/NS/B/4/tasks/257

SMP 8 - Questions to Develop
Mathematical Thinking

© Will the same strategy work in other situations?

© Is this always true, sometimes true or never true?
Use evidence to explain.

© How would we prove that...?

© What do you notice about...?

© Is there a mathematical rule for...? Explain the rule
and where it came from?




" Practice Standards

https://www.illustrativemathematics.org/practice-standards
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Overview

Practice Standards

Click on the number to find illustrations for each gfithe eight
Standards-for Mathematical Practice.

Learn More

Overview

The Standards for Mathematical Practice describe varieties of expertise that mathematics
7 educators at all levels should seek to develop in their students. These practices rest on
important “processes and proficiencies” with longstanding importance in mathematics
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https://www.illustrativemathematics.org/practice-standards

athematics Assessment PrOJect

http /Imap.mathshell.org/stds.php?standardid=1159

€ 2 C 0 O mapmathshellong/stds ph

Agps W Bockmarks

TRU Framework | Standards.

All Grades

MP1: Make sense of problems and persevere in solving them

¥ Standards for Mathematical
Practice
MP1  Make sense of problems
and persevere in solving
them
MFZ  Reason abstractly and
quantitatively
MP3  Construct viable
uments and critigue
the reasoning of others
MP4  Model with

Imported From et @ FHSU [, Blackboard () ilos M KATMMail i TZOFHSU G Google W7 CAEP €5 Comenon Core Math [ Habits » Bloom's

Mathematics
Anenment
Retourc
Service

proficient students start by explaining to themselves the meaning of a problem and looking for entry points (o its solution.

lennamamm. constraints, ralationships, and goals. They make conjactures about the form and maeaning of the solution and plan a
sciution pathway rather than simply jumping into a sclution attempt. They consider analogous problems, and try special cases and simpler
forms of the original problem in order fo gain nsight into its solution. They monitor and evaluate their progress and change course if

necessary. Older students might, depending on the Nﬂhl' of the problem, transform algebraio expressions or change the viewing window
on their graphing calculator to get the information they ne

Malhematicalty proficient students can explain

between

tables, and graphs of draw

wverbal
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using
concrete cbjects of pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers 1o
problems using a different method, and they continually ask themselves, "Does this make sense?” They can understand the approaches
different approaches.

MPS Use appropriate tools
strategically

MPE  Attend io precision

MPT  Lock for and make use of
structure

MFE  Look for and express
regularity in repeated
reasoning

» Mathematical Content
(High School)

> Mathematical Content
{Middle School)

* Lesson Types

* Assessment Task Types

Formative Assessment Lessons v

of others to solving complex problems and identify cormespondences between
* Optimizing Coverage: Security * Describing and Defining Triangles  * Sorting Equations and Identities
Cameras . -

Finding Areas of Circles

Buiiding and Saiving Complex

* Maximizing Profit: Seiing Soup * Sampling and Estimating; Counting  Equations

® Using Standard Algorthms for Trees » Classitying Equations of Paraliel and
Number Cperations » Dasigning: A Game of Chance Perpendicutar Lines

* Finding Factors and Muttiples > G ing Data Using i - g Algebralc Exp

- i and * Generating Polynomials from
Divisian * Evaluating Statements Abocut Patterns

* Translating between Fractions, Probabiiy. ¥ Solving Linear Equations in Two
Decimals and Parcents - 'a_,.,wﬂg Games of Chance Variabies

» Addig and Direcled = Langih Using Scientific.  * Represeniing Linear and
Numbars Notation Exponantial Growth

* Sharing Costs Equitably: Traveling fo» Transiating Between Repeating * Representing Ouadralic Functions
School Decimals and Fractions Graphically

* Modelng Relalionships: Car Skid  » Applying Propertiss of £ » Salving
Marks » Comparing Vaiue for Maney: * Raprassnting Tﬂgunamarne

* Eyaluating Statements: Consecutive  Baseball Jerseys Functions
Sy » Generahzing Pallerns The * Roprosaniing Funciions of Everyday

* interpreting Equations Differance of Two Squares Situations

. the Laws of » G ing Fusl C i * Rep ]

* Evaiuating Statements About Buying Cars Graphically
Number Operatons > Dafining Lines by Faints, Slepss and ™ Feprassnting Palynamials

» Using Fy Ri Graphveally

"

Designing 30 Products; Candy s
Carfors

Classifying Sclutions fo Systemz of ™
Equations L

Using Space Fackinga »

g O Tirne Graphs

Madisling Moation: Rolfing Cups
Deducting Relationships. Floodight
Ehadows
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"‘dther Resources of Note:

© Kansas FlipBooks
@ http://community.ksde.org/Default.aspx?tabid=5646

© Blog by Bill McCallum

® http://commoncoretools.me/

© You Cubed

® https://www.youcubed.org/

© Debbie Waggoner

@ http://www.debbiewaggoner.com/math-practice-standards.htmi

© Inside Mathematics
® http://www.insidemathematics.orqg/
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http://community.ksde.org/Default.aspx?tabid=5646
http://commoncoretools.me/
https://www.youcubed.org/
http://www.debbiewaggoner.com/math-practice-standards.html
http://www.insidemathematics.org/

Thank You! ‘

Any questions? |

You can find me at jkstramel@fhsu.edu

~
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