
Jennifer Bay-Williams, 
University of Louisville 

 
Engaging 
Families in  
Fact Fluency 

Webinar #4  
 

@JBayWilliams 



  

AGENDA 

1. Big Picture 
2. Orientation Nights 
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Child 
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5 Fundamentals of 

Fact Fluency 

Bay-Williams, J. M. & Kling, G. G. (2019). Math Fact Fluency: 60+ Games and Assessment Tools 
to Support Learning and Retention.  Alexandria, VA: ASCD.  

#1: Mastery must focus on fluency! 
#2: Fluency develops in three phases. 
#3: Knowing foundational facts must 
precede derived facts. 
#4: Timed tests do not assess fluency 
#5: Students need substantial and 
enjoyable practice. 



5 Fundamentals of 

Fact Fluency 

Bay-Williams, J. M. & Kling, G. G. (2019). Math Fact Fluency: 60+ Games and Assessment Tools 
to Support Learning and Retention.  Alexandria, VA: ASCD.  

#1: Mastery must focus on fluency! 

#2: Fluency develops in three 
phases. 

#3: Knowing foundational facts must 
precede derived facts. 

#4: Timed tests do not assess fluency 

#5: Students need substantial and 
enjoyable practice. 

How can we best 
help families 
understand and 
embrace these 
fundamentals of 
fact fluency? 



Orientation 



  

Kindergarten 
Orientation 

Numeracy is as important as literacy!  

What might a 5 
year old know 

about the 
number 7? 



  

Kindergarten 
Orientation and/or 

Registration 

Going on a Bear Hunt... 



  

Sleeping 
Bears 



  

Sleeping 
Bears 



  

Racing B
ears 

Version 1: Bears Race to 10 
Label the sides of a die +0, +0, +1, +1, +2, and +2. 
Students start their bears at 0.  They then take turns 
rolling the die and moving their bear the appropriate 
number of spaces. The first bear to 10 wins the race. 

1 2 3 4 5 6 7 8 9 10 



  

Racing B
ears 

Version 2: Bears Race to 0 
Label the sides of a die –0, –0, –1, –1, –2, and –2. 
Students start their bears at 10. They then take turns 
rolling the die and moving their bear down the number 
line the appropriate number of spaces. The first bear to 0 
wins the race. 
 

1 2 3 4 5 6 7 8 9 10 



5-10 minutes on 
math fluency! 

Back to School Night 



For your most important topic 
  
Procedural fluency includes: 
1.  Flexibility  
2.  Accuracy  
3.  Efficiency and  
4.  Appropriate strategy selection 
 
  (CCSSO, 2010, NCTM, 2014, NRC, 2001)  



Fluency 

Solve this 
problem any way 
you choose 

306 –  298 =   



Fluency 

Solve this 
problem any way 
you choose 

48 + 39 =   



Fluency 

Solve this 
problem any way 
you choose 

4.8 + 3.9 =   



Fluency 

Solve this 
problem any way 
you choose 

306 –  298 = 
408 – 15 =    



Fluency 

Solve this 
problem any way 
you choose 

12 × 15 =    
17 × 29 =    
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Fluency 

Solve this 
problem any way 
you choose 

Ideas? 



It Starts 
Here! 



	
Supporting	Basic	Fact	Fluency	Fluency Goals:  •  Accuracy 

•  Efficiency (time and strategy choice) •   Flexibility (uses different strategies for different problems) •  Appropriate strategy use   
Questions to Ask: •  How did you solve it? •  How do you know it is correct? •  Is there another way you could solve it? 

•  If a friend didn’t know the answer to _____, what strategy would you suggest they use? •  How is ________ like ______ ? (e.g., How is 2 × 7 like 4 × 7?) How are they different? 	



60-90 minutes of 
math fluency fun! 

Family Math  Night 



  

Family Math 
Night Plan 

1.  Have parents share what fluency means to them and/or engage 
in a myths and facts sort. 

2.  Engage parents in a parent “quiz” or show a video of a 
classroom where children are demonstrating fluency (for 
example, using or sharing strategies during class discussion or 
game play). 

3.  Develop a robust definition of fluency (flexibility, accuracy, 
efficiency, and appropriate strategy use) and share the three 
phases of fact mastery. 

4.  Demonstrate fluency-building activities, such as Quick Looks 
and facts games. 

5.  Close with sharing the implications of this for assessment (timed 
testing doesn’t align with fluency) and/or revisiting the myths/
facts sort.  



+

What is Basic Fact Fluency? 
Or… 
 What is Procedural Fluency? 
Or… 
What is Fluency in Math? 



Truth Myth 

Fluency is the same thing as Mastery.  



Truth Myth 

Automaticity is 

the same thing 

as Mastery.  



Children eventually need to 
be automatic with their facts 
(coming up with an answer 
in about 3 seconds).  

The order in which the 
basic facts are learned 
matters.  

Basic fact fluency is 
essential to operations 
with fractions.  

Calculators can 
support students in 
learning their facts.  

Memorization is the 
best technique to 
master the basic facts.  

Timed tests help 
students master their 
facts.  

Games are not 
adequate substitutes 
for fact drill.  

Myth or Truth? 



+

PARENT 
MATH 
QUIZZES 



  

Quiz 1 1.   5 + 7 =  

2.   5 × 9 =  

3.   9 + 6 =  

4.   6 × 8 =  

5.   7 × 3 =  



  

Quiz 2 1.   95 + 7 =  

2.   5 × 49 =  

3.   90 + 60 =  

4.   8 × 15 =  

5.   35 × 3 =  



A Possible Process 

•  Invite parents to solve the second set any way 
they choose (or pick your own examples).  

•  Talk about any or all of these and how they solved 
the problem(s). Listen to several different 
strategies for each.  

• Explicitly point out the connections between 
related problems in the two lists, helping parents 
to recognize the importance of transfer of fact 
strategies to larger numbers. 

• Optional: Discuss the impact of being timed. 



Compare! 



Solve.  

37 

1. 12 × 15 = 

2. 9 × 19 =  

3. 103 × 13 =  

4. 88 × 5 =  

5. 8 × 21 × 5 =  



+

CREATE A ROBUST 
DEFINITION OF 
FLUENCY 



Fluency 

Solve this 
problem any way 
you choose 

306 –  298 = 
408 – 15 =    



Fluency 

Solve this 
problem any way 
you choose 

12 × 15 =    
17 × 29 =    



+

Which 
Fraction is 
Greater? 

41 
Van de Walle, Bay-Williams, Lovin, & Karp (2018). Teaching Student 
Centered Mathematics (3rd Edition). New York: Pearson 
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For your most important topic 
  
Procedural fluency includes: 
1.  Flexibility  
2.  Accuracy  
3.  Efficiency and  
4.  Appropriate strategy selection 
 
  (CCSSO, 2010, NCTM, 2014, NRC, 2001)  



  

Basic Fact Fluency requires using 
strategies flexibly, accurately, 
efficiently and appropriately, 
eventually being able to solve 
problems automatically (AKA 
‘master’).  



Grade 3 (3.0A.C.7):  
 Fluently multiply and divide within 100, using 
strategies such as the relationship between 
multiplication and division (e.g., knowing that 8 × 
5 = 40, one knows 40 ÷ 5 = 8) or properties of 
operations. By the end of Grade 3, know from 
memory all products of two one-digit numbers.  

 

STANDARDS Descriptions 



+

Beginning Fluency 
Developing 

Fluency 
Emerging 

Mastery 
Accomplishe

d 
Knows some 
foundational 
facts but counts 
or skip counts 
for derived facts.  
 

Demonstrates 
automaticity with 
all foundational 
fact sets and uses 
at least one of the 
derived fact 
strategies for other 
facts.  
 

Demonstrates 
automaticity with all 
foundational fact 
sets and uses 
several derived fact 
strategies for most 
or all other facts, 
though may require 
processing time to 
implement some 
strategies.  
 

Demonstrates 
automaticity with 
all or most facts, 
selects efficient 
strategies and 
implements them 
easily, or just 
knows the facts.  
 

MASTERING THE BASIC FACTS




  

Mastering Basic Facts 
Learning Progression 

Phase 1: Counting  
Counts with objects or mentally 

Phase 2: Deriving 
Uses reasoning strategies based 
on known facts 

Phase 3: Mastery 
Efficient production of answers 

Based on Baroody, 2006 



48 



Bay-Williams, J. M. & Kling, G. G. (in press). Math Fact Fluency: 60+ Games and 
Assessment Tools to Support Learning and Retention.  Alexandria, VA: ASCD.  

Addition Facts  
Flexible Learning Progression 



Bay-Williams, J. M. & Kling, G. G. (in press). Math Fact Fluency: 60+ Games and Assessment Tools to 
Support Learning and Retention.  Alexandria, VA: ASCD.  

Multiplication Facts  
Flexible Learning Progression 



+

PLAY  
“STRATEGICALLY- 

SELECTED”  
FLUENCY GAMES 



Strategy Games 

Addition	Facts	Mastery	Chart	
Flexible	Learning	Progression	

	

+/-	0,1,2	
	
	
	
	

	 			Doubles	 	 	 Combos	of	10	 	 10+___	
	
	
	

	
	 Near	Doubles	 	 	Making	10											Pretend-a-10	
	
																																												
	
	
	

Addition	Facts	Mastery	Chart	
	

Flexible	Learning	Progression:	Foundational	Facts	
	

+/-	0,1,2	
	
	
	
	

	 			Doubles	 	 	 Combos	of	10	 	 10+___	
																																						
	

Foundational	
Fact	Sets	

Derived	Fact	
Strategies	

Multiplication Games: 
•  Squares Bingo 
•  Trios 
•  Rectangle Fit 
•  Crossed Wires 
•  Product Pile-Up 
•  The Factor Game 
•  Right Price Game 
•  Salute 

Addition Games: 
•  Lucky 13 
•  Finding 5s 
•  One More Cover It 
•  Fishing for 10s 
•  Double to Connect 4 
•  Fixed Addend War 
•  Subtraction Stacks 
•  Salute 

Which 
games might 

you pick 
(and why?) 



Strategy Games 
Multiplication Games: 
•  Squares Bingo 
•  Trios 
•  Rectangle Fit 
•  Crossed Wires 
•  Product Pile-Up 
•  The Factor Game 
•  Right Price Game 
•  Salute 

Addition Games: 
•  Lucky 13 
•  Finding 5s 
•  One More Cover It 
•  Fishing for 10s 
•  Double to Connect 4 
•  Fixed Addend War 
•  Subtraction Stacks 
•  Salute 

Which 
games might 

you pick 
(and why?) 



Ongoing Practice 

Games & Activities: 
•  Bowl-a-Fact 
•  Factor Game 
•  Let’s Hear it 4 Fours 
•  Three Dice Roll 
•  Others? 



+
Engage Families in 

Assessment Discussion 



  

Quiz 1 1.   5 + 7 =  

2.   5 × 9 =  

3.   9 + 6 =  

4.   6 × 8 =  

5.   7 × 3 =  



  

Quiz 2 1.   95 + 7 =  

2.   5 × 49 =  

3.   90 + 60 =  

4.   8 × 15 =  

5.   35 × 3 =  





	
Supporting	Basic	Fact	Fluency	Fluency Goals:  •  Accuracy 

•  Efficiency (time and strategy choice) •   Flexibility (uses different strategies for different problems) •  Appropriate strategy use   
Questions to Ask: •  How did you solve it? •  How do you know it is correct? •  Is there another way you could solve it? 

•  If a friend didn’t know the answer to _____, what strategy would you suggest they use? •  How is ________ like ______ ? (e.g., How is 2 × 7 like 4 × 7?) How are they different? 	



Just Knew 

Used a 
Strategy Skip Counted 



Journal Writing Revisited 

Show and/or Tell 



Progress Monitoring: Addition Fluency 



Progress Monitoring: Multiplication Fluency 



I heard… 

Messaging 
to Parents 



  

Messaging 

“We are not going to be 
doing timed tests this year.” 



  

Messaging 

“We aren’t going to be memorizing facts. Instead, we 
are going to be working on strategies to learn the 
basic facts.” 



  

Messaging 

“We are going to take all year to 
work on mastering basic facts.” 



Be positive! 

Parent 
Messaging 



Messaging 

Parents 
Messages to 
Their Child 

“I was never good at math.” 

“Math is Hard” 

“I don’t like math.” 



Messaging 

Parents 
Messages to 
Their Child 

“Math is Hard” 

“I don’t like math.” 

When adults say things to their child 
like “I am not good at math”, it can 
impede their child’s success in 
mathematics. In fact, a parent’s 
emotions are connected to the 
student’s emotions, and positive 
emotions are connected to better 
performance (Else-Quest et al., 2008).  



Math in our 
Daily Lives 
 

•  As socks are folded, ask: How many 
socks did we wash? [doubles] How 
did you figure that out? [counting, 
skip counting, grouping]  

•  At dinner, there may be 12 dinner 
rolls. Ask: How might we share these 
rolls?  

•  As bedtime or other event is 
approaching, ask: How many more 
minutes until _____?  

•  For chores, ask how long will it take 
to [clean each bathroom, bake all the 
cookies] if there are x number of 
[bathrooms, batches of cookies].  

What ideas 
fit your 
families in 
your setting? 



Math in our 
Daily Lives 
 

What ideas fit 
your families in 
your setting? 

•  Today’s Date. Ask child to take the day 
(e.g., 12) and think of different addition 
(or multiplication) facts that have that 
number as an answer (e.g., 10 + 2 = 12, 
3 x 4 = 12).  

•  In the car, ask: Do you see a basic fact 
on that license plate? or Can you add the 
numbers on that license plate?   

•  In the car, select a target number (e.g., 
20 for younger children or 100 for older) 
and ask the child to use the numbers on 
a license plate to reach that target 
number (Hildebrandt, Biglan, & Budd, 
2013) 





Share… 1.  Something you have 
‘added’ to your 

practice?  
2.  Something you have 

‘subtracted’ from 
your practice? 

3.  A ‘product’ of your 
participating (insight 

or action). 
4.  A ‘dividend’ you have 

experienced. 





NCTM Journal 
Favorites 



  

Basic Fact Fluency requires using 
strategies flexibly, accurately, 
efficiently and appropriately, 
eventually being able to solve problems 
automatically (AKA ‘master’).  
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