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Welcome
“Who’s in the Room”



Norms
• Listen as an Allyy
• Value Differences
• Maintain Professionalism

P i i A i l• Participate Actively 







Announcements



Notification of a slight change in the Numbering 
System of CCSS for Mathematics



Building Mathematical Language







Common Core State Standards: 
One Page Layouts



Unpacking 
DocumentDocument



Major Work



K-8 
Lessons 

forfor 
Learning



K-5 GradeK-5 Grade 
Level Unit 

or 
Collection ofCollection of 

Lessons



N i ti Ali tNavigation Alignment



K-12 AIG 
LLessons 

New



Help Dr. Math
Dr Math has been really busy this year helpingDr. Math has been really busy this year helping 
students understand math.  Since you have 
been working with many kinds of addition andbeen working with many kinds of addition and 
subtraction problems this year, he could use 
your help in answering some of these letters.  y p g
These students need help in understanding so 
be sure to explain clearly and use drawings 
and equations to support your explanations.  
You may wish to choose your own 
pseudonym (Dr Math is not a real name!)pseudonym (Dr. Math is not a real name!).



D D M thDear Dr. Math,
I have a problem I don’t know how to solve. II have a problem I don t know how to solve.  I 
have been making a photo album of my 
summer vacation.  I put 78 pictures in my 
album.  I left the room to get a snack and I 
thought I saw my little sister go into my room.  
Wh I t d t th 92When I returned to my room, there were 92 
photos in my album!  How can I find out how 
many photos my sister put in the book?many photos my sister put in the book?
Sincerely,
Stuck in StatesboroStuck in Statesboro



O ti d Al b i Thi kiOperations and Algebraic Thinking
Represent and solve problems involving

addition and subtractionaddition and subtraction.
2.OA.1 Use addition and subtraction within 100 to 
solve on-and two-step word problems involvingsolve on and two step word problems involving 
situations of adding to, taking from, putting together, 
taking apart, and comparing with unknowns in all 
positions e.g. by using drawings and equations with a 
symbol for the unknown number to represent the 
problemproblem. 
Students will need to understand the problem types:

Result Unknown 
Change Unknown 
Start Unknown





RealigningRealigning 
and 

creating 
additionaladditional

games 
f CCSSfor CCSS



K-2 Assessments
• Formative Assessments on Wiki      

(This can be purchased in printable form.)

• Mid-Year Benchmark Assessment 
(Released last years assessment – now on math wiki)

S i A• Summative Assessment              
(Released last years assessment – now on math wiki)





Available inAvailable in 
print form





3-5 Assessments
• NEW Formative Assessments on 

Wiki  - in draft form
• EOG  (Released form on mathematics wiki)

• Smarter Balanced Assessment• Smarter Balanced Assessment 
Consortium (sample assessment 
items and practice test)items and practice test)





Did R d tl titi thDid Rudy correctly partition the 
rectangle into thirds?  

Justify your thinking using pictures, 
numbers, and/or words.numbers, and/or words.  







The North Carolina ElementaryThe North Carolina Elementary
Mathematics Add-On License Project

For more information on EMAoL offerings contact:

ASU ECU NCSU UNC
Kathleen Lynch Davis
lynchrk@
appstate.edu

Sid Rachlin
rachlins@
ecu.edu 

Paola Sztajn
papaola_sztajn
@ncsu.edu

Susan Friel
sfriel@
email.unc.edu

UNCC
Drew Polly

UNCG
Kerri Richardson

UNCW
Tracy HargroveDrew Polly

drew.polly@
uncc.edu

Kerri Richardson
kerri_richardson
@uncg.edu

Tracy Hargrove
hargrovet@
uncw.edu



Nominate An 
Outstanding TeacherOutstanding Teacher

Website: www.paemst.org
Kitt th f d@d iKitty.rutherford@dpi.nc.gov









http://www.illustrativemathematics.org/standards/hs



http://learnzillion.com



Join Our Listserv
1 S d il t th Li t b tti1. Send an email to the Listserv by cutting 
and pasting the following address into the 
"To" box within your email applicationTo  box within your email application. 
join-k-
5 math@lists dpi state nc us[Elementary5_math@lists.dpi.state.nc.us[Elementary 
requests]
2. Leave the subject line and the body of the2. Leave the subject line and the body of the 
message blank.
3. Once successfully subscribed, a y ,
confirmation email will be sent.



Let’s Define 
the Problemthe Problem



“Teaching for Understanding”g g

Dr. Phil Daro

http://vimeo.com/30924981



Turn and Talk
• How might these ideas challenge 
teachers in your district or school?teachers in your district or school?

• How can we move from “answer 
i ” “l i h i ”?getting” to “learning mathematics”?

• What evidence do you have that y
teachers might not know the 
difference?difference?



Problem: Mile wide –inch deepProblem:  Mile wide inch deep 
Cause:  Too little time per concept
Cure:  More time per topic 

“LESS TOPICS”“LESS TOPICS”



Why do students have to do     
math problems?math problems?

a To get answers because Homelanda. To get answers because Homeland 
Security needs them, pronto.

b. I had to, why shouldn’t they?

c So they will listen in classc. So they will listen in class.

d. To learn mathematics.d. To learn mathematics.



To Learn Mathematics 
A t f th th• Answers are part of the process, they 
are not the product.

• The product is the student’s 
mathematical knowledge and know-mathematical knowledge and know
how.
Th ‘ t ’ f i l• The ‘correctness’ of answers is also 
part of the process. Yes, an important 
part.  



“Answer Getting vs. 
Learning Mathematics”Learning Mathematics

United States:
• “How can I teach my kids to get the 

answer to this problem?”answer to this problem?

Japan:Japan:
• “How can I use this problem to 

teach the mathematics of this unit?”teach the mathematics of this unit?



“The Butterfly Method”





“The Butterfly Method”

http://www youtube com/watch?v=AQNUE0YvMwg&feature=http://www.youtube.com/watch?v=AQNUE0YvMwg&feature=
player_embedded



Area and Perimeter
• What rectangles can be made with a 

perimeter of 30 units? Which rectangle 
gives you the greatest area? How do 
you know?

• What do you notice about the 
relationship between area and length ofrelationship between area and length of 
the sides?



InstructionsInstructions
• Discuss the following at your table

– What thinking and learning occurred as 
you completed the task?

– Would this task be considered “Deep 
Mathematics”?  Why or why not?



Compared to….

5

10

What is the area of this rectangle?g
What is the perimeter of this 
rectangle?



Standards for Mathematical Practices
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of 
others.

4. Model with mathematics.

5. Use appropriate tools strategically

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.



Why is changeWhy is change 
necessary?necessary?



8 + 4 = [ ] + 58 + 4 = [   ] + 5

Turn and Talk



8 4 [ ] 58 + 4 = [   ] + 5
Percent Responding with Answers

Grade 7 12 17 12 & 17Grade 7 12 17 12  & 17
1st - 2nd

3rd - 4th

5th - 6th

Thinking Mathematically:  Integrating Arithmetic & Algebra in Elementary School.
Carpenter, Franke, & Levi

Heinemann, 2003



8 4 [ ] 58 + 4 = [   ] + 5
Percent Responding with Answers

Grade 7 12 17 12 & 17Grade 7 12 17 12  & 17
1st - 2nd 5 58 13 8
3rd - 4th

5th - 6th

Thinking Mathematically:  Integrating Arithmetic & Algebra in Elementary School.
Carpenter, Franke, & Levi

Heinemann, 2003



8 4 [ ] 58 + 4 = [   ] + 5
Percent Responding with Answers

Grade 7 12 17 12 & 17Grade 7 12 17 12  & 17
1st - 2nd 5 58 13 8
3rd - 4th 9 49 25 10
5th - 6th

Thinking Mathematically:  Integrating Arithmetic & Algebra in Elementary School.
Carpenter, Franke, & Levi

Heinemann, 2003



8 4 [ ] 58 + 4 = [   ] + 5
Percent Responding with Answers

Grade 7 12 17 12 & 17Grade 7 12 17 12  & 17
1st - 2nd 5 58 13 8
3rd - 4th 9 49 25 10
5th - 6th 2 76 21 2

Thinking Mathematically:  Integrating Arithmetic & Algebra in Elementary School.
Carpenter, Franke, & Levi

Heinemann, 2003



Estimate the answer to (12/13) + (7/8)
A 1A. 1
B. 2
C. 19
D. 21

Only 24% of 13 year olds answered correctly.  
E l b f t d t h th thEqual numbers of students chose the other 
answers.

NAEPNAEP 



Students were given this problem:

÷168   20
4th grade students in reform math classes 
solved it with no problem Sixth graders insolved it with no problem.  Sixth graders in 
traditional classes responded that they hadn’t 
been taught that yetbeen taught that yet.

Dr. Ben Klein, Mathematics Professor
Davidson College 



Research

Students are shown this 
number.  Teacher points to the 
6 and says “Can you show me6 and says, Can you show me 

this many?”

1616
Constance Kamii 



Research 

When the teacher points to the p
1 in the tens place and asks, 

“C h thi“Can you show me this 
many?”y

1616
Constance Kamii 



Research 

By third grade nearly half the 
students still do not ‘get’ this 

conceptconcept.

1616
Constance Kamii 



More research - It gets worse!
A number contains 18 tens 2 hundredsA number contains 18 tens, 2 hundreds, 
and 4 ones. 

What is that number? 
1824 28241824 2824

384218.4 384
Grayson Wheatly







Lesson Comparison
United States and Japan 

The emphasis on skill acquisition is evident in 
the steps most common in U.S. classrooms

The emphasis on understanding is evident in 
the steps of a typical Japanese lesson

•Teacher instructs students in concept or skill •Teacher poses a thought provoking problem•Teacher instructs students in concept or skill

•Teacher solves example problems with class

•Teacher poses a thought provoking problem

•Students and teachers explore the problem

•Students practice on their own while teacher 
assists individual students

•Various students present ideas or solutions to 
the class

•Teacher summarizes the class solutionsTeacher summarizes the class solutions

•Students solve similar problems



How are you feeling?How are you feeling?



Let’s Do SomeLet s Do Some 
Math!Math!



The Famous Horse Problem

A farmer buys a horse for $60.
Later he sells it for $70.
He buys it back for $80He buys it back for $80.

Finally, he sells it for $90.

How much money did the farmer make or lose?



Feeling  Better?g



I t ti M t ChInstruction Must Change



C ti A ti Thi kCreating Active Thinkers

Do You Value Thinking?Do You Value Thinking?
“Teacher Test”



The First Step
“Before all else a classroom“Before all else, a classroom 
environment that fosters complex 
hi ki b di bl dthinking must be predictable and 

safe.” Creating Active Thinkers, page 34-35

How do you know if a classroom isHow do you know if a classroom is 
safe and predictable?



Th N t StThe Next Step
“Complex thinking is developed inComplex thinking is developed in 
students primarily through the careful 
planning and teaching of lessons ”planning and teaching of lessons.

Creating Active Thinkers, page 37

What do you need to keep in mind y p
when planning a lesson?



Let’s Jigsaw!g



Find your Teacher Strategy #



Nine Teacher Strategies
The teacher willThe teacher will…
1.focus and refocus students on task. (pages 62-67)

2 ask open ended questions (pages 67 70)2.ask open-ended questions.(pages 67-70)

3.ask extension questions.(pages 70-74)

4 it f t d t ( 74 78)4.wait for student responses.(pages74-78)

5.accept a variety of student responses.(pages 78-81)

6.encourage student interaction.(pages 81-84)

7.not give opinions or value judgments.(pages 84-86)

8.not repeat student responses.(pages 87-88)

9.ask students to reflect on their thinking.(pages 88-90)



Find your Teacher Strategies Color



Student Responsibilitiesp

“The student takes his or her cues from theThe student takes his or her cues from the 
teacher.”
Include your students in the journeyInclude your students in the journey.  
Meet some of your students…  

Creating Active Thinkers, page 97-100 



Student Behaviors

Read the student behaviors on page 101.

Are these student behaviors familiar?

Surprise!

Standards for Mathematical Practice.



1. Make sense of problems and persevere in solving them.

Standards for Mathematical Practices
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3 Construct viable arguments and critique the reasoning of3. Construct viable arguments and critique the reasoning of 
others.

4. Model with mathematics.4. Model with mathematics.

5. Use appropriate tools strategically

6 Attend to precision6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.



Let’s Do Some MathLet s Do Some Math
using

St d d fStandards for 
Mathematical Practice



Fraction Riddle
Using color tiles and grid paper.
Riddle 1:  A rectangle is 1/2 red, 1/5 green, 
1/10 blue, and the rest yellow.  How much of 

?the rectangle is yellow?  Draw the rectangle 
on grid paper and record the fraction that tells 
which part is yellow.



Fraction Riddle
Using color tiles and grid paper.
Riddle 2: A rectangle is 3/5 red The rest isRiddle 2:  A rectangle is 3/5 red. The rest is 
blue and yellow but not in equal amounts.  
What could the rectangle look like? RecordWhat could the rectangle look like? Record.



Fraction Riddle
Using color tiles and grid paper.
Riddle 3: A rectangle is 1/2 red and 1/3 blueRiddle 3:  A rectangle is 1/2 red and 1/3 blue. 
Also, it has one green tile and one yellow tile.  
What could the rectangle look like? WhatWhat could the rectangle look like?  What 
fractional part is green? Yellow? Record.

Try to make up your own riddle.



What questions do 
h ?you have?



Contact Information

Kitty Rutherford
kitty.rutherford@dpi.nc.gov

Website:  
d i iki twww.ncdpi.wikispaces.net



For all you do for our students!For all you do for our students!


