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Procedural Fluency is “skill in carrying out procedures 
flexibly, accurately, efficiently and appropriately.”  

(CCSSO, 2010, p. 6) 
	
  

Phases	
  of	
  Basic	
  Fact	
  Mastery	
  (Baroody,	
  2006)	
  

	
  
	
  

CCSSM Expectations Related to Basic Facts 

Grade K Standard K.OA.A.4: “For any number from 1 to 9, find the number that makes 10 
when added to the given number, e.g., by using objects or drawings, and record the 
answer with a drawing or equation.” 
 
Grade 1 Standard 1.OA.C.6: “Add and subtract within 20, demonstrating fluency* for 
addition and subtraction within 10. Use strategies such as counting on; making ten; 
decomposing a number leading to a ten; using the relationship between addition and 
subtraction; and creating equivalent but easier or known sums.”  
 
Grade 2 Standard 2.OA.B.2 : “Fluently add and subtract within 20 using mental strategies 
(reference to 1.OA.6). By end of Grade 2, know from memory all sums of two one-digit 
numbers.”  
 
Note: This list illustrates that CCSS-M recognizes the importance of reasoning strategies 
(Phase 2) before expecting automaticity with their facts (Phase 3).  
	
   	
  

Phase	
  1:	
  Counting	
  	
  
(counts	
  with	
  objects	
  or	
  mentally)	
  

Phase	
  2:	
  Deriving	
  
(uses	
  reasoning	
  strategies	
  based	
  on	
  
known	
  facts)	
  

Phase	
  3:	
  Mastery	
  
(efEicient	
  production	
  of	
  answers)	
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Addition and Subtraction GAMES across the Phases 

(Bay-Williams & Kling, Teaching Children Mathematics, Nov. 2014) 
 

 
“Roll and Total” 

(from Everyday Mathematics, 2016) 
 

Children take turns rolling two dice (1 labeled with numbers 3-8, 1 six-sided die) and finding 
the resulting sum. They shade in the first open box in the corresponding column and repeat.  

 

 
 

 
“Tens Go Fish” 

(from Investigations in Number, Data, and Space, 2008) 
 

This 2-4 player game is played like the card game “Go Fish,” only instead of looking for 
matching cards, children look for combinations of ten.  For example, if a child has a 4 in his 
hand, he would ask another player “Do you have a 6?” Use numeral cards or playing cards, Ace-
10 + Jack (Ace = 1, Jack = 0).  Children can continue to draw extra cards as needed, and play 
continues until all cards are used.  Children can then be encouraged to share or record the 
number sentences for some of the pairs that they found to reinforce the combinations of ten. 
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“Double It” 
(from Investigations in Number, Data, and Space, 2008) 

 
Children take turns flipping over a number card and making a doubles fact with that number. 
They shade in the first open box in the column above that sum and repeat.  
 

 
 
 

“Addition Top-It” 
(from Everyday Mathematics, 2012) 

 
Using a deck of cards with numbers 0–10 (Ace = 1, Jack = 0), partners begin by splitting the deck 
roughly in half so that they each have their own deck of cards. Then each partner turns over 2 
cards and calls out the sum of the numbers. Players check each other’s sums, and the player with 
the largest sum wins the round and takes all of the cards. Adaptations include turning over 3 
addends (3 cards each), “Subtraction Top-It,” and “Multiplication Top-It.” 
	
  
	
  

“Close to 20” 
(from Investigations in Number, Data, and Space, 2008) 

 
Using a deck of cards with numbers 0–10 (Ace = 1, Jack = 0), each partner turns over 5 cards. Each 
player then selects from her 5 cards the 3 cards which, when added together, produce a sum as close 
to 20 as possible. Players record their score as how far away they are from 20. For example, if the 
player turns over 3, 5, 7, 8, and 6, choosing 5, 7, and 8 would produce a sum of exactly 20, yielding 
a score of 0. They then discard and replace the used cards and play again. After 5 rounds they find 
their total score, and the winner is the player with the lowest overall score (like golf!). 
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“Name that Number” 
(from Everyday Mathematics, 2012) 

 
Using a deck of cards with numbers 0–10 (Ace = 1, Jack = 0), children play in groups of 2-4. The 
first player turns over 5 cards, placing them in a line on the left side of the deck, and then turns over 
one additional card to serve as the “target number,” placing it on the right side of the deck. That 
player then tries to name the target number by adding and/or subtracting the numbers on 2 or more 
of the 5 cards on the left side of the deck. If the player can name the target number, he records his 
number sentence and takes all the cards used, including the target card. The next player then draws 
from the deck to replace the cards and begins her turn. If the first player cannot name the target 
number, play passes to the next person who draws a new target number card and begins her turn. 
Play continues until all cards are used, and the player with the most cards wins. 

 
 

CLASSIC GAMES (Addition or Multiplication) 

	
  
From	
  Van	
  de	
  Walle,	
  Karp,	
  &	
  Bay-­‐Williams	
  (2013).	
  Elementary	
  and	
  Middle	
  School	
  Mathematics:	
  Teaching	
  Developmentally.	
  New	
  
York,	
  NY:	
  Pearson.	
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Addition	
  Fact	
  Fluency	
  Quiz	
  
	
  
Solve	
  these	
  problems	
  and	
  tell	
  how	
  you	
  solved	
  out.	
  
	
  
	
  4	
  +	
  5	
  =	
  _____	
  Check	
  one:	
  	
  ____	
  I	
  used	
  this	
  strategy:	
  _____________________	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ____	
  I	
  just	
  knew.	
  
	
  
10	
  +	
  6	
  =	
  _____	
  Check	
  one:	
  	
  ____	
  I	
  used	
  this	
  strategy:	
  ____________________	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ____	
  I	
  just	
  knew.	
  
	
  
6	
  +	
  2	
  =	
  ______	
  Check	
  one:	
  	
  ____	
  I	
  used	
  this	
  strategy:	
  _____________________	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ____	
  I	
  just	
  knew.	
  
	
  
5	
  +	
  3	
  =	
  ______	
  	
   Check	
  one:	
  	
  ____	
  I	
  used	
  this	
  strategy:	
  ____________________	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ____	
  I	
  just	
  knew.	
  
	
  
2	
  +	
  9	
  =	
  ______	
  	
   Check	
  one:	
  	
  ____	
  I	
  used	
  this	
  strategy:	
  ____________________	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ____	
  I	
  just	
  knew.	
  
	
  
3	
  +	
  10	
  =	
  ______	
  Check	
  one:	
  	
  ____	
  I	
  used	
  this	
  strategy:	
  ____________________	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ____	
  I	
  just	
  knew.	
  
	
  
5	
  +	
  7	
  =	
  ______	
  Check	
  one:	
  	
  ____	
  I	
  used	
  this	
  strategy:	
  _____________________	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ____	
  I	
  just	
  knew.	
  
	
  
8	
  +	
  10	
  =	
  ______	
  Check	
  one:	
  	
  ____	
  I	
  used	
  this	
  strategy:	
  ____________________	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ____	
  I	
  just	
  knew.	
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Facts	
  Assessment:	
  First-­‐grade	
  journal	
  responses	
  to	
  	
  
“If	
  your	
  friend	
  didn’t	
  know	
  the	
  answer	
  to	
  4	
  +	
  5,	
  how	
  could	
  he	
  figure	
  it	
  out?”	
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Salute! 

(Bay-Williams & Kling, Teaching Children Mathematics, Nov. 2014) 
 
Place students in groups of three, and give each group a deck of 
cards (omitting face cards and using aces as ones, jacks as zeros). 
Two students draw a card without looking at it and place it on 
their forehead facing outward (so the others can see it). The 
student with no card tells the sum. The other two players 
determine the value of their cards. Once both players have done 
so, they look at their cards and then students rotate roles before 
starting the next hand. This can be differentiated by including 
only certain cards (e.g., addition facts using only the numbers 1 
through 5). 
	
  
	
  

Questions to Ask While Playing Facts Games 
 

Use questions such as the following to encourage good 
mathematical thinking during game play: 
• How did you figure it out? 
• Can you say out loud how you thought about it in your head? 
• Is there another way you could figure it out? 
• Can you think of another fact that strategy would work well for? 
• If someone didn’t know the answer to ____, how would you tell 

them to figure it out?	
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Assessing	
  Basic	
  Fact	
  Mastery	
  
(Kling	
  &	
  Bay-­‐Williams,	
  2014)	
  

Interviews	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Writing	
  Prompts	
  

Flexibility	
   Accuracy	
  

Solve	
  8	
  +	
  7	
  using	
  one	
  strategy.	
  
Now	
  try	
  solving	
  it	
  using	
  a	
  
different	
  strategy.	
  

What	
  is	
  the	
  answer	
  to	
  9	
  +	
  4?	
  How	
  
do	
  you	
  know	
  it	
  is	
  correct	
  (how	
  
might	
  you	
  check	
  it)?	
  

Efficiency	
   Appropriate	
  Strategy	
  Selection	
  

Which	
  facts	
  do	
  you	
  “just	
  know”?	
  	
  
Which	
  facts	
  do	
  you	
  use	
  a	
  strategy	
  
to	
  solve?	
  

Emily	
  solved	
  6	
  +	
  8	
  by	
  changing	
  it	
  
in	
  her	
  mind	
  to	
  4	
  +	
  10.	
  What	
  did	
  
she	
  do?	
  Is	
  this	
  a	
  good	
  strategy?	
  
Tell	
  why	
  or	
  why	
  not.	
  

	
  

Focus on fluency: 
  

1. Write 4 + 5 on a card. [point at card] What does 4 + 5 mean?  
 

2. What is the answer to 4 + 5? 
 

3. How did you find the answer to 4 + 5? Could you find it another way? 
 

4. If your friend was having trouble remembering this fact, what strategy might 
you suggest to her/him?  

 

Focus on flexibility and strategy selection. 
 

1. What is 8 + 5?   
 

2. How can you use 8 + 2 to help you solve 8 + 5? 
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How	
  might	
  we	
  assess	
  these	
  components	
  of	
  Procedural	
  Fluency?	
  
	
  

Flexibility	
   Accuracy	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
  

Efficiency	
   Appropriate	
  Strategy	
  Selection	
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Strategy Tracking Table: Addition Facts 

Names   
Addition Fact Strategies 

1 more/ 2 
more 

Combinations 
that Make 10 

Making 10 Doubles Near 
Doubles 

Find Fives Applies 
Commutativity 

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        

Kling, G. & Bay-Williams. J. M. (2014). Assessing basic fact fluency. Teaching Children Mathematics. 
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Additional Resources for Developing and Assessing Addition Fact Fluency 
 
Please see additional ideas for games and assessment tools in the following articles and their related 
More4U sections: 
 
Bay-Williams, Jennifer M. & Gina Kling (2015). Developing Fact Fluency. Turn Off Timers, Turn 
Up Formative Assessment. In NCTM Annual Perspectives in Mathematics Education (APME) 2015: 
Assessment to enhance learning and teaching. Chris Suurtamm, (Ed.) National Council of Teachers of 
Mathematics, Reston, VA. 
 

Contains examples of different types of fact assessments that can be used across the three phases of 
fact mastery. 

 
 
Bay-Williams, Jennifer M. and Gina Kling (2014). Enriching Addition and Subtraction Fact 
Mastery through Games. Teaching Children Mathematics  21(4): 238-247.  
 

Contains game directions in the main article as well as detail on how to use the games to help 
children progress through the three phases of fact mastery. 

 
 
Kling, Gina and Jennifer M. Bay-Williams (2014). Assessing Basic Fact Fluency. Teaching Children 
Mathematics 20(8): 488-497. 
 

Contains examples of different types of fact assessments that can be used to more accurately capture 
the four components of fluency. 

 
 
Kling, Gina (2011). Fluency with Basic Addition. Teaching Children Mathematics 18(2): 80-88. 

 
Contains a summary of basic addition strategies as well as game directions, including games focused 
on developing foundational fact fluency. 

 
 
You are welcome to contact us with any questions or ideas you have to share about basic fact 
fluency. Thank you for joining our session!   
 
Gina Kling      Jennifer Bay-Williams 
gina.garza-kling@wmich.edu    j.baywilliams@louisville.edu 


