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Algebra is Not Just an 
Equation 

Common Core State Standards  
for Mathematics  

Algebra K-8
 

Oregon Council of Teachers of Mathematics 2013 

Can you relate? 
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Let’s see if we 
can change 

those 
perceptions… 

Goals for this workshop 

•  Understand how Algebraic Thinking 
develops K-8 

•  Understand how to build reasoning 
and sense making into math lessons 

•  Learn how to use instructional 
strategies and questioning for 
deeper thinking and discourse 

What is Algebra? 

•  In your table groups share 
your thinking: 

   “Algebra is...” 

Big Ideas of Algebra 

• Properties 
• Equivalence and Equations 
• Patterns and Functions 
• Representations 
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•  Read about your ‘big idea’. 
•  Look over the examples. 
•  Make a place mat with your word in 

the middle. 
•  Think by yourself and summarize what 

the big idea in Algebra is all about. 
•  Then as a group, make a summary 

statement in the center. 

Expert Groups 

 

8 + 4 = □ + 5  
 SOLUTIONS--BY PERCENT 

Grade	   7	   12	   17	   12	  &	  17	   other	  

1	   0	   79	   7	   0	   14	  

1	  &	  2	   6	   54	   20	   0	   20	  

2	   6	   55	   10	   14	   15	  

3	   10	   60	   20	   5	   5	  

4	   7	   9	   44	   30	   11	  

5	   7	   48	   45	   0	   0	  

6	   0	   84	   14	   2	   0	  

From Children’s Understanding of Equality: A Foundation for Algebra 
 by K.P. Falkner, L. Levi& T.P. Carpenter 
 

Balancing Equations 
Illuminations website 
http://illuminations.nctm.org/ActivityDetail.aspx?ID=26 
 

Concretely use  Scales 

Make  Me  Equal  :  level  1
•  Materials: Dice, Record Sheet.  
•  How to Play: Players take turns rolling a number cube two times. This 

player chooses on which equation to place the numbers and the 
variable. The other player solves the equation.  

•  Record Sheet: The “solver” records the equation and the solution on 
the record sheet. Players keep a running tally of  their solutions.  

•  Winning: The players add up the values of  their solutions. The player 
with the highest ( or lowest) sum after ten turns wins the game.

•   Level 1 Addition : 


= + 

Make  Me  Equal  :  level  2
•  Materials:  Dice,  Record  Sheet.  
•  How  to  Play:  Players  take  turns  rolling  the  number  cubes  three  times.  The  

player  who  rolls  the  number  cubes  chooses  where  to  place  the  three  numbers  
and  the  variable.  The  second  player  must  solve  the  equation.  

•  Record  Sheet:  The  “solver”  records  the  equation  and  the  solution  on  the  
record  sheet.  Players  keep  a  running  tally  of  their  solutions.  

•  Winning:  The  players  add  up  the  values  of  their  solutions.  The  player  with  the  
highest  sum  after  ten  turns  wins  the  game.  

•   Level 2 Addition : 


= + + 

Number Talks 

Number Talks: 
Helping Children 
Build Mental Math 
and Computation 
Strategies  
 
by Sherry Parish 
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Number Talks 
Inside Mathematics  
•  By grade level 
•  Spanish sample 
 
http://www.insidemathematics.org/
index.php/classroom-video-visits/number-
talks 
 
 

Prompting Quantitative 
Reasoning 

a.k.a “Number Relationships” 

• Dot Patterns & Ten Frames  

•  Play “Flash” 
– How many dots did you see? 
– How did you see it? 

• What’s the math?  

Dot Pattern 

How many dots? 
How did you see it? 

How many dots? 
How did you see it? 

How many dots? 
How did you see it? 

Ten Frames 

 Ten frames show relationships of small 
numbers to five and ten. 
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How many dots? 
How did you see it? 

How many dots? 
How did you see it? 

How many dots? 
How did you see it? 

�
Representations 

•  Matching multiple representations 

Use sentence frames like: 
 
“I think ______ because _____.”    
 
 
“ I notice ________.” 
 

�
https://www.teachingchannel.org/
videos/sorting-‐classifying-‐
equations-‐discussion�


Video Clip-Grade 8 Equations 
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Answer: 

Problem Solving Four-Square  
  Recording Sheet        
    VERBAL                                                                                                     NUMERICAL

         

     

 

GRAPHIC        ALGEBRAIC 

 
  

Other examples… 

What are some examples of 
Algebraic Thinking that you already 

use in your classroom? 
Think – Pair - Share 

Red marker writes….. 
 

Add to your chart 

Algebra Progressions in  
Common Core State Standards 

From www.illustrativemathematics.org  

How they lead to High School 
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Grade Level Posters 

•  Summarize the Operations and 
Algebra standards 

•  Color by grade  

K, 1st, 2nd, 3rd,4th, 5th  
6th, 7th, 8th  

 

Look at Progression 

K, Counting and
Cardinality; K–5,
Operations and Algebraic
Thinking

Counting and Cardinality and Operations and Algebraic Thinking are

about understanding and using numbers. Counting and Cardinality

underlies Operations and Algebraic Thinking as well as Number

and Operations in Base Ten. It begins with early counting and

telling how many in one group of objects. Addition, subtraction,

multiplication, and division grow from these early roots. From its

very beginnings, this Progression involves important ideas that are

neither trivial nor obvious; these ideas need to be taught, in ways

that are interesting and engaging to young students.

The Progression in Operations and Algebraic Thinking deals with

the basic operations—the kinds of quantitative relationships they

model and consequently the kinds of problems they can be used

to solve as well as their mathematical properties and relationships.

Although most of the standards organized under the OA heading

involve whole numbers, the importance of the Progression is much

more general because it describes concepts, properties, and repre-

sentations that extend to other number systems, to measures, and to

algebra. For example, if the mass of the sun is �

kilograms, and the

mass of the rest of the solar system is �

kilograms, then the mass

of the solar system as a whole is the sum �

�

kilograms. In this

example of additive reasoning, it doesn’t matter whether �

and �

are whole numbers, fractions, decimals, or even variables. Likewise,

a property such as distributivity holds for all the number systems

that students will study in K–12, including complex numbers.

The generality of the concepts involved in Operations and Al-

gebraic Thinking means that students’ work in this area should be

designed to help them extend arithmetic beyond whole numbers (see

the NF and NBT Progressions) and understand and apply expres-

sions and equations in later grades (see the EE Progression).

Addition and subtraction are the first operations studied. Ini-
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2How do we provide 
opportunities for 

students to do this? 

Common Core 
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 

Mathematical Practices 


“College instructors rate the [CCSS] 
Mathematical Practices as being 

of higher value for students to 
master in order to succeed in their 

course than any other CCSS 
content standards.”  

 
(Conley, Drummond, Gonzales, Rooseboom, 

& Stout, 2011 

Posters        
 

Construct viable arguments and critique the 

reasoning of others. Mathematical Practice 3!

!

!

 

I can explain my thinking and 

respond to the mathematical 

thinking of others. 

 

I can explain my strategy  

using… 

   

 

 

I can compare strategies with 

others by… 

 
 
 

• objects, drawings, and   

         actions  
    

• examples and non-examples 

 

• contexts 
 

  

• listening     
 

• asking useful questions   

 

• understanding mathematical  

         connections between strategies 

 

 
 

Clip art licensed from the Clip Art Gallery on DiscoverySchool.com 
 

 
 

 
 

 
 

 
              J

ordan School District 2012, Grades 2-3 

 

 Attend to precision. 
Mathematical practice 6 

!

!

 

I can be precise when solving 
problems and clear when 
communicating my ideas. 

    

Mathematicians communicate with others using…!!!
!!!!
!
!

May 29, 2012

48 inches = 4 feet
units of 
measure

symbol: equal 
        (the same as)

 

 

• math vocabulary with clear  
definitions       

• symbols that have meaning 
 

• context labels 
 

• units of measure 
 

• calculations that are accurate  
and efficient 

 

Clip art licensed from the Clip Art Gallery on DiscoverySchool.com                         Jordan School District 2012, Grades 4-5 

http://elemmath.jordandistrict.org/
mathematical-practices-by-standard/ 
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Think about your classroom How  do  we  
teach  

Reasoning  and  
Sense  Making?


By  using  
questions

  that  lead  students  
through  their  own  
thinking  out  loud  

Questioning Questioning  
Video Clip 

How to 
Differentiate Your 
Math Instruction, 
by Dacey, Lynch, 
and Salemi  

Eliciting 
 Talk !

!

!!

!

!

 

What might you do 

first to solve this 

problem? 

 

As you work 

towards solving to 

this problem, how 

will you know if your 

answer is 

reasonable? 

 
 

What is the 

question you need 

to find out when 

solving this 

problem? 

 

What problem 

have you solved 

before that might 

help you solve this 

problem? 

 
 

What do you 

already know that 

will help you solve 

this problem?    

  

 

What can you do 

when the problem 

gets too hard to 

solve but you don’t 

want to give up? 

 

Roll a cube. 
 
Respond. 
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Engagement Grade 1:  1.OA.6 
•  Add and subtract within 20, demonstrating 

fluency for addition and subtraction within 10. 

•  Use strategies such as  
–  counting on; making ten (e.g., 8 + 6 = 8 + 2 + 4 = 10 

+ 4 = 14);  

–  decomposing a number leading to a ten (e.g., 13 - 
4 = 13 - 3 - 1 = 10 - 1 = 9);  

–  using the relationship between addition and 
subtraction (e.g., knowing that 8 + 4 = 12, one 
knows 12 - 8 = 4); and  

–  creating equivalent but easier or known sums  
(e.g., adding 6 + 7 by creating the known 
equivalent 6 + 6 + 1 = 12 + 1 = 13). 

Strategies for Single Digit Addition 

• Make a ten. 

•  Use an easier “equivalent” problem. 

Transform the 

problem in some way 
Use fives 

Use a helping fact 

Use doubles 

8 + 6 

Strategies: 
•  Make a ten.  
•  Use a double. 
•  Use fives.  
•  Use some other  

equivalent problem. 

Put 8 counters on your 
first frame & 6 counters 
on your second frame. 

Make a ten:  8 + 6 

How could you  
make a ten? 

Make a ten:  8 + 6 

How could you  
make a ten? 

Move 2 counters  
to the top frame. 

Write an equation. 

8 + 6 = 8 + 2 + 4 = 10 + 4 = 14 

Then you have 10 
and 4 more 
counters. 
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Use a double:  8 + 6 

What doubles  
might you use? 

Write an equation. 
8 + 6 = 6 + 6 + 2 =  
12 + 2 = 14 

Reason 6 + 6 = 12. 

Then add 2 more. 

Use fives:  8 + 6 

Can you see some 
fives? Where? 

Reason: 5 + 5 is 10; 
need to add 3 
more and 1 more. 

Write an equation. 
8 + 6 = 5 + 5 + 3 + 1  
= 10 + 4 = 14 

7 + 9   6 + 7 
l Select a problem. 
l Draw a strategy card for the group. 
l Everyone uses ten frames and counters 

to reason through the strategy and 
writes an equation(s) that shows the 
reasoning. 

l Share, compare, and discuss as a group. 
l Repeat with another strategy card. 

Reflect: Which strategies seem 
to work best for each problem? 

– Place 15 counters on  
the double ten 
frame.  

– Completely fill one  
frame, place 5 on the  
other frame.  

Decompose to ten:  15 – 6 

– How can you remove 
6 counters in parts by 
decomposing it in a 
way that gets you to 
or “leads to a ten”?   

Decompose to ten:  15 – 6 

l Remove 5 counters  
to get to ten.   

l Remove 1 more.   

l Write an equation.   
  15 – 5 – 1 = 9 

or  15 – 5 = 10; 10 – 1 = 9 

– Use ten frames and counters to reason 
through the “Decompose to Ten” strategy. 

– Write an equation(s) to show the reasoning.  
– Share and discuss in your small group. 

---------------------------- 

  
 

Try it:    13 – 5     16 – 7 

l Brainstorm: What other subtraction facts 
would lend themselves well to this 
strategy?  
Make a list of facts and try them out.  
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Developing to… 
•  Standard 2.OA.2:  

Fluently add and subtract within 20 using 
mental strategies. By end of Grade 2, know 
from memory all sums of two one-digit 
numbers. 
  
 “Acquiring proficiency in single-digit 
arithmetic involves much more than 
memorizing.” 
    (Adding It Up, NRC,  2001, p. 6) 

 

•  What is that “more” and how do we  
help students get there? 

A pattern for you: 

From www.visualpatterns.org 
Visual Pattern #23 



Think about… 
•  How did you arrive at your answer? 
•  Talk through your thinking.  
•  What would happen if…?  
•  Can you find another way to solve that? 
•  Can you find another way to explain that? 
•  Can you convince me? 
•  Did someone get the same answer but by a 

different way of reasoning? 
•  How is _____ related to _____? 
•  How do you know your solution is correct? 
•  Can you convince someone else? 
•  Does that always work? 

Orange marker writes….. 
 

Add to your chart 
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Smarter Balanced Assessments 

•  Increase in rigor 
•  Students need experience 

solving problems similar to 
those they will be tested on 

• Not only Concepts, but also 
– Problem Solving, 
– Communication/Reasoning, 
– Modeling (complex problems)  

Sample Items http://www.hoodriver.k12.or.us/Page/4900 

SR--3.OA.5 
 
Claim 1 

Grade 3 Mathematics Sample SR Item C1 T1  
 

Version 1.0 

MAT.03.SR.1.000OA.B.222 C1 T1 
Sample Item ID: MAT.03.SR.1.000OA.B.222 

Grade: 03 
Claim(s): Claim 1: Concepts and Procedures   

Students can explain and apply mathematical concepts and 
carry out mathematical procedures with precision and 
fluency. 

Assessment Target(s): 1 B: Understand properties of multiplication and the 
relationship between multiplication and division.  
 

Content Domain: Operations and Algebraic Thinking 
Standard(s): 3.OA.5 

Mathematical Practice(s): 1, 2, 3 
DOK: 1 

Item Type: SR 
Score Points: 1 

Difficulty: M 
Key: YNNY 

Stimulus/Source:  
Target-Specific Attributes 

(e.g., accessibility 
issues): 

 

Notes: Multi-part item 
 
For each expression in 1a–1d, answer Yes or No if the 
expression is equivalent to the product of 7 and 9.   
 
1a.     7 (1 8)q �  

1b.     9 (3 6)q �  

1c.     (2 5) (5 4)q � q  

1d.     (9 2) (9 5)q � q  

 
 
 

     Yes              No 

     Yes              No 

     Yes              No 

     Yes              No 

Selected 
Response 

CR— 
3.OA.8, 
3.OA.
5,3.NBT.3 
 
Claim 1 

Grade 03 Mathematics Sample CR Item C1 T1  
 

Version 1.0 

MAT.03.CR.1.000OA.D.234 C1 T1 
Sample Item ID: MAT.03.CR.1.000OA.D.234 

Grade: 03 
Claim(s): Claim 1: Concepts and Procedures 

Students can explain and apply mathematical concepts 
and carry out mathematical procedures with precision 
and fluency. 

Assessment Target(s): 1 D: Solve problems involving the four operations, and 
identify and explain patterns in arithmetic.  

Content Domain: Operations and Algebraic Thinking 
Standard(s): 3.OA.8, 3.OA.5, 3.NBT.3 

Mathematical Practice(s): 1, 2, 6 
DOK: 2 

Item Type: CR 
Score Points: 1 

Difficulty: M 
Key: 80 

Stimulus/Source:  
Target-Specific Attributes (e.g., 

Accessibility Issues): 
 

Notes: Response box will accept up to 4 numeric digits. 
 
 
A roller skating team has 10 members. Each team member has 2 
skates. Each skate has 4 wheels. 
 
What is the total number of skate wheels that the team has? 
 
 
 
 
 
 
                                                                             wheels 
 
Key and Rationale: 
 
80  (10 x 2 x 4) 
 
 
 
 

 

Constructed 
Response 
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Grade 05 Mathematics Sample ER Item Claim 3  
 

Version 1.0 
 

Branden’s teacher said that beginning at age 2, children grow 
about 6 centimeters per year. Branden is 125 centimeters tall 
and is 9 years old.  
 
In the table below, Branden used his current age and height to 
calculate his possible height for each of the previous 3 years. 
 
 

 
 

Branden used the equation 7 6    125q � �  to estimate how tall 
he was at age 2. Will the equation give him a reasonable 
estimate of his height at age 2? Explain your answer by relating 
the information in the table to the given equation.  
 
 
 
 
 

 
 

What is a reasonable height for Branden at age 2? 
 
 

          centimeters 
 

 

Extended 
Response 
 
 
Grade 5 
Claim 3 

Use Smarter Balanced Type Tasks 

•  Do the task 
•  Analyze—what do students need to know? 
•  Where are students going to be confused – 

write up questions that will help guide them 
towards the right path. 

•  You can even have the students talk about 
where another student might get stuck – 
not know what to do. (articulate/verbalize 
this) 

A MARS Task with 5 Levels 

•  The Wheel Shop 
•  Growing Staircase 
•  On Balance 
 

Inside Mathematics 
•  http://insidemathematics.org/

index.php/operations-and-algebraic-
thinking-oa 

What are your next steps? 
“QUICK WRITE” 

1) One thing you can share with 
another educator soon 

2) One thing you can share with 
your students  

3) One thing you would like to 
learn more about 

Now, what is 
Algebra to you? 


• Green marker gets to write. 
 
• Add to your chart paper. 

Other Resources for CCSSM 

§  http://www.smarterbalanced.org/smarter-
balanced-assessments/item 

§  http://illustrativemathematics.org/ 
§  http://insidemathematics.org/ 
§  http://ode.state.or.us/ 
§  http://www.commoncoreconversation.com 

§  www.octm.org 
§  www.nctm.org/rsmtasks/ 
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Algebra Resource List 




Progression Resources 

•  Function Progressions: 
http://www.corestandards.org/Math/
Content/F 

•  Operations and Algebra Progressions:  
http://www.corestandards.org/Math/
Content/OA 

•  Expressions and Equations Progressions: 
http://www.corestandards.org/Math/
Content/EE  

•  Draft Progressions from Arizona: 
http://ime.math.arizona.edu/progressions/  

Algebraic Thinking 
Resources 

§  www.visualpatterns.org 
§  www.101qs.com 
§  www.estimation180.com 

Gathering Momentum for Algebra 
video: 
http://www.youtube.com/watch?
v=ONPADo_Nt14&list=PLD7F4C7DE7CB
3D2E6&index=12&feature=plpp_video
&safe=active  



Singapore Bar Model 
•  http://www.youtube.com/watch?v=JMoN-qr2seg 
•  http://www.youtube.com/watch?v=p-cUjsZLalM 
•  http://www.youtube.com/watch?v=t0_xee2qMB4 
•  http://www.youtube.com/watch?v=VWWcNSTK7Rw 

Thinking Blocks 
http://www.thinkingblocks.com 

 

An Open Problem for you: 

   Name two numbers, with 
one twice as big as the first. 

Great Ways to 
Differentiate 
Mathematics Instruction 
 
by Marian Small 
 

Stacking Cups 

•  http://www.101qs.com/1897-stacking-
cups--act-1  

•  http://www.101qs.com/1897-stacking-
cups--act-2 

•  http://www.101qs.com/1897-stacking-
cups--act-3  
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OCTM 
Resources 

www.octm.org 

 

Questions? 

Email me at: 
jane.osborne@hoodriver.k12.or.us 


