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Welcome!

A few logistics ...

o201

Information- Group Work &
Giving Recording
e Attentive listening * Open mindset
® Open mindset to * Professional conversations
receive new ideas e Careful note-taking (for
and information taking back)
° Note-taking e Deep thinking

e Record questions — to be
addressed later

whole o lowa region.
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%essage ——

Today is the initial investigation to be followed by deeper

investigation.

This is an extended process toward full implementation.

It cannot/should not be rushed — a marathon, not a race.

Our focus is to learn HOW to investigate these standards.

We won’t be aligning today — because alignment cannot

be done effectively without careful investigation.

P———

Learning Goals:

Understand the basic structure of the lowa

Core Mathematics

Understand how to investigate the lowa
Core Mathematics

e

Success Criteria:

1. Ican explain at least two of the standards for
mathematical practice.

2. | can describe the critical areas for my grade level.

3. I can locate my grade level content standards and

explain the differences among standards, clusters,
and domains.

4. | can describe “mathematical understanding” by
giving an example and non-example.
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Leadership - Community — Schools

1. Leadership-System Capacity
2. Community-Support Implementation

3. Schools-Continuous Improvement

! Outcomes g

coNTENY
Professio
Developme
\ j Allgmn> Instruction

Content - Instruction — Assessment
4. Alignment of Content, Instruction and Assessment

5. Professional Development to improve Content, Instruction, and
Assessment

6. Instruction: Effective Practices in Instruction/Assessment
Student Engagement
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Journey to IC Mathematics

1. The lowa State Board of Education adopted
Common Core State Standards (CCSS) for English
language arts and mathematics on July 29, 2010.

2. CCSS in English language arts and mathematics
replaced the literacy and mathematics sections
of the lowa Core.

3. Additional lowa items were adopted by the State

Board on November 17, 2010.

”mre common standards good for

teachers?

® |C Mathematics provides student learning

standards for every grade level.

® |C Mathematics ensures a common language
for educators.

® Students will be assessed based on IC

Mathematics.

o201

%y are common stangaras goo! !or

students?

® Student Ownership. Clearer standards will help students
understand what is expected of them and allow for more

self-directed learning.

® Consistent. Expectations will be consistent for all

students and not dependent on zip code.

® Mobility. It will help students with transitions between
states.

® College & Career Focus. It will help prepare students
with the knowledge and skills they need to succeed in

college and careers.

©2011 Cooperative Educational Service Agency (CESA) 7 School Improvement Services
Permission is granted to the lowa Department of Education for dissemination and use
in whole or part in any form within the region of the state of lowa.

The lowa Department of Education grants permission to copy and disseminate
these materials for use with lowa educators.



Page 5

P————

Investigating the

Iowa Core

Mathematics

Grades 6 - 8

Standards for Mathematical Practice

“The Standards for

Mathematical Practice
describe varieties of

expertise that mathematics
educators at all levels should

seek to develop in their
students.”

IC Mathematics page 8

o201

!tandards for Mathematical Practice

1. Make sense of problems and persevere in solving

them

2. Reason abstractly and quantitatively

Construct viable arguments & critique the reasoning
of others

w

Refer to Pages 8-10

Model with mathematics in IC Mathematics

Use appropriate tools strategically

Attend to precision
Look for and make use of structure

N v op

Look for and express regularity in repeated reasoning
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Grade 8 Overview
. Mathematical Pract g

Tow Koo Sysam o The Practices are
« Waow that thers are sumbers that e rst | x:qm!mswmw‘! 3 listed at the

ationdl. and approtmate them by rational . .

e 2. Reon abstcty and quanttatively beginning of each

T Constuct visle argumens and crtcue grade level.
the reasoning of others.
Expeession and Equations & Mol with mathematics
* Work with radicals and infeger eaponents. 5 Use sooecorinte toois srategealy Stangardsforl
X Mathematica

» Underttand tha consections babwien & Atendto pcison .

sropeetcnlesioniis, ne andiwar S e Practice are also

o B Lok bt o ey s PYOVided in detail
= Analyre and 1olve Intar equations and pains of Teasonng. on pages 8_10.

AL Ineir equalions.

Fenctions

Education Jova region

Investigating the Standards of
Mathematical Practice

¢ At your table choose two mathematical practices

© Read and discuss them
© Read the problem at the right and solve

o After completing the sample problem, think about what
evidence would show a student is demonstrating the
mathematical practices.

¢ In the chart, describe characteristics in students’
thinking and actions you might observe for each practice

you chose.

o201

ORE FOCUSED:
Increased Clarity and Specificity

“It is important to recognize that “fewer standards”

are no substitute for focused standards. Achieving
“fewer standards” would be easy to do by resorting to
broad, general statements. Instead, these Standards

aim for clarity and specificity.”

IC Mathematics page 4.
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ritical Area Narratives

e Important descriptions at the beginning of each grade

level
® Provide the intent of the mathematics at each grade

® Provide 3-4 critical areas for the grade level
® Provide a sense of ...

e the sophistication for mathematical understanding
at the grade level

e the learning progressions for the grade

e extensions from prior standards
e what’s important at the grade level

Grade Level Critical Areas

Mathematics | Grade 7

In Gradke 7, instructional time should focus on four critical areas: (1)
daveloping undarstanding of and applying proportional relationships;
(2) developing understanding of operatians with rational numbers and Grade 6 Narratwe,

working with expressions and inear equations; (3) solving problems

IC Mathematics p. 41

involving scale drawings and informal geometric constructions, and
working with two- and three-dimensional shapes to solve problems.
involving ares, surface area, and volume: and (4) drawing inferences about

populations based on sampies. Grade 7 Narrative,
) St xtard thir derstanding o atcs and dselop IC Mathematics p. 47
B
PG A Grade 8 Narrative,

probiams about scale drwings by relsting corresponding lengths betwasn IC Mathematics p.53

the objects or by using the fact that relationships of lengths within an
‘object are preserved in smilr objects Students graph proportionsl
s tionships and understand the Unit rate informally a5 3 measure of the

‘Steepness of the related line, called the siope. They distinguish propartional
reis tionships from other relationships

o201

Activity 2:

Investigating Grade Level
Critical Areas

* Note the narrative of the critical areas for your grade

level in the first paragraph of the IC.
* Divide the critical areas among table partners and read

the descriptions.

* Use the organizers to note what you discover and think
about the critical areas.

* Discuss your thinking with your table partners about
all of the critical areas.
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K-12 Standards for
Mathematical Content

e K-8 standards presented by grade level
® Organized into domains that progress over

several grades
e High school standards presented by

conceptual theme (Number & Quantity,
Algebra, Functions, Modeling, Geometry,

Statistics & Probability)

Education Jova region

Structure of the Standards

e Content standards define what
students should understand and be

able to do.
e Clusters are groups of related

standards.

e Domains are larger groups that
progress across grades.

o201 2

Domain=>

Apply
Fractioe

Cluster

Standards

pul il Ractors and multiples. —_
\.- ecsuting the standerd igornen,
3 P By, il divide muit-digit derimals using the standard
. Cluster

©2011 Cooperative Educational Service Agency (CESA) 7 School Improvement Services
Permission is granted to the lowa Department of Education for dissemination and use
in whole or part in any form within the region of the state of lowa.

The lowa Department of Education grants permission to copy and disseminate
these materials for use with lowa educators.



Page 9

/

Grade Level Standards

“...grade placements for specific topics

have been made on the basis of state and
international comparisons and the

collective experience and collective

professional judgment of educators,
researchers and mathematicians.”

-IC Mathematics, page 7

P———

Activity 3:

Investigating the Structure of

the IC Mathematics Content

* Go to page 7 of the IC to review the components
of the content standards structure.

* See the standards provided below.
 Scavenger Hunt for each standard, find all the

elements (Standard #, Cluster Title, and
Domain), and note them in the table below each
standard.

stigating the Conten

A closer look ...

o201

©2011 Cooperative Educational Service Agency (CESA) 7 School Improvement Services
Permission is granted to the lowa Department of Education for dissemination and use
in whole or part in any form within the region of the state of lowa.

The lowa Department of Education grants permission to copy and disseminate
these materials for use with lowa educators.



Page 10

Activity 4:

Investigating Content Standards

* Recall the earlier problem.
¢ Identify the important mathematics

necessary for this problem.
* Identify the Content Standard(s) involved in

this problem.

”mgating the Domains

® Domains are common learning progressions that
can progress across grade levels.

e Domains do not dictate curriculum or teaching
methods.

e Standards within domains are not meant to be
taught in the order presented.

e Teachers must present the standards in a manner
that is consistent with decisions that are made in

collaboration with their K-12 mathematics team.

o201

=" Activity 5:
Investigating the Domains

* Divide the Domains as directed.

* Read the Domain and note the important

mathematical content
e Circle or highlight what is new to your grade

level.
e Share out as directed.
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Vertical Connections

All Standards in E

mathematics have

a connection to
earlier and

subsequent

concepts

=
and skills.

31

Education Jova region

e g

Grade Grade Grade Grade Grade Grade Grade Grade Grade

IS 1 2 3 4 5 6 7 8
Countin
Ca)di[naﬁs The Number System
: PR Ratios &
Operations & Algebraic Thinking | Proportional RN

Relationships
Number & Operations in Base 10 |

Number Operations - Expressions & Equations
Fractions

Measurement & Data | Statistics & Probability

Geometry

jons, Grades 3-6

Grade 3: Develop an understanding of fractions as numbers.
Grade 4:

Extend understanding of fraction equivalence and ordering.

Build fractions from unit fractions by applying and extending
previous understandings of operations on whole numbers.

Understand decimal notation for fractions, and compare decimal
fractions.

Grade 5:

Use equivalent fractions as a strategy to add and subtract
fractions.

Apply and extend previous understandings of multiplication and
division to multiply and divide fractions.

Grade 6: Apply and extend previous understandings of multiplication

and division to divide fractions by fractions.

whole o lowa region.
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William Schmidt and Richard Houang (2002) have said

“...a set of content standards must evolve
from particulars to deeper structures

inherent in the discipline. These deeper
structures then serve as a means for

connecting the particulars.”

IC Mathematics page 4

Education Jova region

nnection: Statisti

6th 7th gth

2. Understand that a set of

data collected to answera | 4. Use measures of center | 4. Understand that patterns of

statistical question has a and measures of variability | association can also be seen in
distribution which can be for numerical data from bivariate categorical data by
described by its center, random samples to draw displaying frequencies and
spread, and overall shape. informal comparative relative frequencies in a two-
-inferences about two way table. Construct and

populations. For example, | interpret a two-way table

3. Recognize that a measure | decide whether the words | summarizing data on two

of center for a numerical in a chapter of a seventh- categorical variables collected
data set summarizes all of grade science book are from the same subjects.

its values with a single generally longer than the Use relative frequencies
number, while a measure of | words in a calculated for rows or columns
variation describes how its | chapter of a fourth-grade to describe possible

values vary with a single science book. association between the two
number. variables.

o201

8t Grade High School

Experiment with transformations in the plane
1. Verify experimentally 2. Represent transformations in the plane using, e.g.,

the properties of transparencies and geometry software; describe
rotations, reflections, transformations as functions that take points in the plane

and translations: as inputs and give other points as outputs. Compare
a. Lines are taken to -transformations that preserve distance and angle to those

lines, and line that do not (e.g., translation versus horizontal stretch).
segments to line 3. Given a rectangle, parallelogram, trapezoid, or regular
segments of the same polygon, describe the rotations and reflections that carry
length. it onto itself.

b. Angles are taken to 4. Develop definitions of rotations, reflections, and
angles of the same translations in terms of angles, circles, perpendicular
measure. lines, parallel lines, and line segments.

c. Parallel lines are taken | 5. Given a geometric figure and a rotation, reflection, or
to parallel lines. translation, draw the transformed figure using, e.g., graph

paper, tracing paper, or geometry software. Specify a

sequence of transformations that will carry a given figure
onto another.

whole o lowa region.
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Watch this clip....

Planning and results----how

does learning progress?

Equal Partitioning

Rates, Proportional and
Linear Relationships

Unitizing in Base
10and in
Measurement

Rational Number

Fractions

Number line in
Quantity &

Measurement

Properties of Operations Rational

Expressions

o201

!unctions & Equation Progression

Quantity and
measurement K- —_—
5 Ratioand
proportional ~ —

Operations and relationships
algebraic L Functions
thinking P
K-5

Expressions and

Equations
6-8 Vo (s
Modeling (with
Functions)
9-12

Modeling Practices K-12

@011 (CESA) 7 School
Permission s granced to the lowa State Department of Education for dissemination and use in any whole or part in any form within the state of lowa region.
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Investigating Vertical

Connections

® Given the standards in the chart, find
corresponding prior and future standards (if they
exist) that focus on the learning progressions. Go

only one level above and one level below the
given standard.

 Discuss and note these connected standards in
the chart.

! Activity 7: 7\

Investigating Mathematical

BeginldrigterstRacing’ by responding to

this question:

What is the meaning of

“mathematical understanding?”

Dan Meyer
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In short, a lack of understanding

B
= - g

=

effectively prevents a student

e —_—

o

== fromlengaging in

B
[ = " -

=——""the mathematical practices.

lowa Core Mathematics, p. 10 quFﬂfﬂ.ﬂ'm

P—————

Determining Implications

and Next Steps

We've been investigating the
standards — now, what do we do?

“Activity 8:

Reflection

In the chart, reflect on the activities completed by
responding to these prompts

* New things I learned about the IC Mathematics

based on Practices, Content, and Miscellaneous
items.

* Next Steps for how you will take this process back
to your colleagues for investigations at your
School/District.
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%e’ss Criterlag:

1. Ican explain at least two of the standards for
mathematical practice.

2. |can describe the critical areas for my grade level.

3. I can locate my grade level content standards and
explain the differences among standards, clusters,
and domains.

4. | can describe “mathematical understanding” by
giving an example and non-example.

"’F/e;back

Please complete the exit ticket

provided.
Thanks so much for your

participation! Best of luck!

Contact:
Your AEA Math Consultant

o201
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Activity 1

Investigating the Standards for Mathematical Practice

Task:

At your table choose two mathematical
practices and write them in the table
below.

Read and discuss them.

Read the problem at the right and solve.
After completing the sample problem,
think about what evidence would show a
student is demonstrating the mathematical
practices.

In the chart below, describe characteristics
in students’ thinking and actions that you
might observe for each practice.

Sample 7th grade Mathematics Problem:

Valerie wants to buy a video game console. She has been
watching the price of one at the store, “Electronics, Inc”. Last
week the console was 50 % off its original price. Val did not have
enough money to buy it. This week, the store has advertised the
console as 20% off the sale price. Also, Val’s mom just received an
on-line coupon from “Electronics, Inc” that says “30% off the
marked price of anything in the store on Saturday.” Valerie is
excited to know that the console will not cost her anything. What
is Val thinking? Is Val correct? If the game originally cost $250,
what will she pay? Explain your thinking.

Standard for
Mathematical
Practice

What evidence would show a student is demonstrating the mathematical practices?
(What might students be thinking and doing?)

Practice #1:

Practice #2:

After discussing the above results, read “Connecting the Standards for Mathematical Practice
to the Standards for Mathematical Content”, IC page 10.

The most important idea is ...

Roam the Room

e When time is called, everyone “roams the room” to exchange important ideas with

someone from another table.
e When time is called, repeat.
e Then sit down.
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Activity 1

Investigating the Standards for Mathematical Practice

Task:

At your table choose two mathematical practices and
write them in the table below.

Read and discuss them.

Read the problem at the right and solve.

After completing the sample problem, think about
what evidence would show a student is
demonstrating the mathematical practices.

In the chart below, describe characteristics in
students’ thinking and actions that you might
observe for each practice.

Sample 8th grade Mathematics Problem:
Alex made several cylinders. For each cylinder,
he made clay spheres so that the sphere fit
exactly inside the cylinder. He squished the
clay down to see how much of the cylinder it
filled. Every time it filled the cylinderup to 2/3

of its height. How could this help him to find
the volume of the sphere?

hl
e

Standard for What evidence would show a student is demonstrating the mathematical practices?
Mathematical (What might students be thinking and doing?)

Practice

Practice #1:

Practice #2:

After discussing the above results, read “Connecting the Standards for Mathematical Practice
to the Standards for Mathematical Content”, IC page 10.

The most importantidea is ...

Roam the Room

e When time is called, everyone “roams the room” to exchange important ideas with

someone from another table.
e When time is called, repeat.
e Then sit down
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Activity 2
Investigating the Grade Level Critical Areas

Task:

o Note the descriptions of critical focus areas for grade 7 in the first paragraph on page 47 of the IC or in the

first paragraph on page 53 for grade 8.

e Divide the grade level focus areas among table partners and read the descriptions.

e Use the organizers below to note what you discover and think about the 7" and 8™ grade standards’
intent.

e Discuss your thinking with your table partners about all of the critical focus areas.

ﬂ'h Grade Critical Area 1: developing understanding of and applying proportional relationships

INTENT:

o

~

j

ﬂ“‘ Grade Critical Area 2: developing understanding of operations with rational numbers and working with expressions and linear
equations

INTENT:

\

<

ﬂ' Grade Critical Area 3: solving problems involving scale drawings and informal geometric constructions, and working with 2-3
dimensional shapes to solve problems involving area, surface area, volume

INTENT:

\

/
<

ﬂ'h Grade Critical Area 4: drawing inferences about populations based on samples

INTENT:

\_

AN
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Investigating the Grade Level Intent (continued)

8" Grade Critical Area 1: formulating and reasoning about expressions and equations, including modeling an association h

bivariate data with a linear equation, and solving linear equations and systems of linear equations

INTENT

.

8" Grade Critical Area 2: grasping the concept of a function and using functions to describe quantitative relationships

N

INTENT

\

/
<

8" Grade Critical Area 3: analyzing two- and three- dimensional space and figures using distance, angle, similarity, and
congruence, and understanding and applying the Pythagorean Theorem

INTENT

.

/
<
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Activity 3
Investigating the Structure of the IC Mathematics Content
Task:

e Go to page 7 of the IC to review the components of the content standards structure.

e See the standards provided below.

e  Scavenger Hunt for each standard, find all the elements (Grade, Standard #, Cluster Title, and Domain), and note
them in the table below each standard.

Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different
proportional relationships represented in different ways. For example, compare a distance-time graph to a
distance-time equation to determine which of two moving objects has greater speed.

Grade Standard # Cluster Title Domain

Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities
measured in like or different units. For example, if a person walks 1/2 mile in each 1/4 hour, compute the unit rate
as the complex fraction Y. 2/1/4 miles per hour, equivalently 2 miles per hour.

Grade Standard # Cluster Title Domain

Know that numbers that are not rational are called irrational. Understand informally that every number has a
decimal expansion; for rational numbers show that the decimal expansion repeats eventually, and convert a
decimal expansion which repeats eventually into a rational number.

Grade Standard # Cluster Title Domain
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Activity 4
Investigating Content Standards
Task:

e Recall the earlier problem.
e |dentify the important mathematics necessary for this problem.
e Identify the 7" Grade Content Standard(s) involved in this problem.

Sample 7th grade Mathematics Problem

Valerie wants to buy a video game console. She has been watching the price of one at the store, “Electronics,
Inc”. Last week the console was 50 % off its original price. Val did not have enough money to buy it. This week,
the store has advertised the console as 20% off the sale price. Also, Val’s mom just received an on-line coupon
from “Electronics, Inc” that says “30% off the marked price of anything in the store on Saturday.” Valerie is
excited to know that the console will not cost her anything. What is Val thinking? Is Val correct? If the game
originally cost $250, what will she pay? Explain your thinking.

Important
Mathematics
Necessary for this
Problem

7" Grade Content
Standard(s) for
this Problem
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Activity 4 Continued
Investigating Content Standards

Recall the earlier problem.

Identify the important mathematics
necessary for this problem.

Identify the 8™ Grade Content Standard(s)
involved in this problem.

Sample 8th grade Mathematics Problem:
Alex made several cylinders. For each cylinder,
he made clay spheres o that the spherefit
exactly inside the cylinder. He squished the
clay down to see how much of the cylinder it
filled. Every time it filled the cylinder up to 2/3
of its height. How could this help him to find
the volume of the sphere?

)
s

Important
Mathematics
Necessary for this
Problem

8" Grade Content
Standard(s) for this
Problem
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Activity 5
Investigating the Domains 7" Grade

e Expert Jigsaw:

0 Number off 1 -5, 1’s will be first domain, 2’s will be second domain, etc.
0 Read the domain and note the important math content.
0 Circle or highlight what is new to your grade level.
0 Getinto Expert groups (all the same numbers) and discuss the notes you took.
0 Go back to your table groups and share out each domain.
Domains Important Math Content
Ratio and

Proportional
Relationships

The Number
System

Expressions
and
Equations

Geometry

Statistics and
Probability

©2011 Cooperative Educational Service Agency (CESA) 7 School Improvement Services
Permission is granted to the lowa Department of Education for dissemination and use
in whole or part in any form within the region of the state of lowa.

The lowa Department of Education grants permission to copy and disseminate
these materials for use with lowa educators.




Task:

Page 25

Activity 5
Investigating the Domains 8™ Grade

e Expert Jigsaw:

0 Number off 1 -5, 1’s will be first domain, 2’s will be second domain, etc.
0 Read the domain and note the important math content.
0 Circle or highlight what is new to your grade level.
0 Getinto Expert groups (all the same numbers) and discuss the notes you took.
0 Go back to your table groups and share out each domain.
Domains Important Math Content
The Number

System

Expressions
and
Equations

Functions

Geometry

Statistics and
Probability

©2011 Cooperative Educational Service Agency (CESA) 7 School Improvement Services
Permission is granted to the lowa Department of Education for dissemination and use
in whole or part in any form within the region of the state of lowa.

The lowa Department of Education grants permission to copy and disseminate
these materials for use with lowa educators.




Page 26

Activity 6

Investigating Vertical Connections
Task:

e Given the standards in the chart below, find corresponding prior and future standards (if they
exist) that focus on the learning progressions. Go only one level above and one level below
the given standard.

e Discuss and note these connected standards in the chart below.

Prior Standard Standard Future Standard

7t Grade, Ratios & Proportional
Relationships

Recognize and represent proportional

relationships between quantities.

e Decide whether two quantities are in a
proportional relationship, e.g., by testing for
equivalent ratios in a table or graphing on a
coordinate plane and observing whether the
graph is a straight line through the origin.

e |dentify the constant of proportionality (unit
rate) in tables, graphs, equations, diagrams,
and verbal descriptions of proportional
relationships.

e Represent proportional relationships by
equations. For example, if total cost ( t) is
proportional to the number (n) of items
purchased at a constant price (p), the
relationship between the total cost and the
number of items can be expressed as t = pn.

e Explain what a point (x, y) on the graph of a
proportional relationship means in terms of
the situation, with special attention to the
points (0, 0) and (1, r) where r is the unit rate.

8th Grade, Functions

Construct a function to model a linear
relationship between two quantities. Determine
the rate of change and initial value of the
function from a description of a relationship or
from two (x, y) values, including reading these
from a table or from a graph. Interpret the rate
of change and initial value of a linear function in
terms of the situation it models, and in terms of
its graph or a table of values.
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Activity 7
Investigating Mathematical Understanding

Begin a “line of learning” by responding to this question:

What is the meaning of “mathematical understanding”?
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1) Reflect on the following problems:
Sally has scores of 8,9, 5, 4, and 10 on her math homework. What is her mean score?

Linus has scores of 75, 81, 92, and 69 on the first four math tests. If he wants his mean score
for five tests to be (at least) 80, what score should he get on test five?

e What s the difference between them? Why might solving the second problem require deeper
mathematical understanding than the first? Discuss with your elbow partner.

e Inyour table groups, describe problems or classroom situations that portray an example and non-
example of “mathematical understanding.”

Example Non-example

e Draw aline under your response on the previous page and again reflect on
What is the meaning of “mathematical understanding”?
2) Read page 3 and page 6 from the IC Mathematics.
e Draw aline under your response on the previous page and again reflect on
What is the meaning of “mathematical understanding”?

3) View the following video, “Math Class Needs a Make Over” featuring HS
Math Teacher, Dan Meyer.

e Draw aline under your response on the previous page and again reflect on

What is the meaning of “mathematical understanding”?

4) Share your final writing with your group or partner.
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Activity 8
Reflection

Reflect on the activities completed today. How will you take this process back to your colleagues for
investigations at your school/district? Jot your “next steps” in the chart below.

New Things | Learned about the IC Mathematics

Practices Content Miscellaneous

Next Steps for Future Standards Investigations

Teacher Grade Level School/District
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Exit Ticket

New Ideas

Things | Will Use

Question | Still Have
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