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RESEARCH & VALIDATION

Purpose and Rationale

Purpose and Rationale
Mathematical profi ciency is a critical 
prerequisite for school achievement and 
success in the 21st century workplace. 
Prominent mathematics educators recognize 
procedural fl uency—the ability to work 
effi ciently, accurately, and fl exibly with 
numbers—and immediate recall of basic 
facts as foundations of mathematical 
profi ciency. The National Council of Teachers 
of Mathematics (NCTM, 2006) calls quick 
recall of addition and multiplication facts, 
and related facts with the inverse operations, 
focal points for the elementary curriculum. 

The Common Core State Standards for 
Mathematics (NGA Center & CCSSO, 2010) 
also identify fl uency with whole number 
operations as a critical focus. The National 
Mathematics Advisory Panel (NMAP, 2008) 
describes the development of procedural 
fl uency as dependent on automatic recall 
of basic facts. Experts agree that the ability 
to recall basic facts fl uently and use them 
fl exibly allows students to develop more 
advanced mathematical concepts such 
as computation with greater numbers, 
mental mathematics, rational number ideas, 
and algebra concepts (Baroody, Bajwa, & 
Eiland, 2009; Kilpatrick, Swafford, & Findell, 
2001; Loveless & Coughlan, 2004; National 
Mathematics Advisory Panel, 2008; Resnick, 
1983; Reys, Lindquist, Lambdin, & 
Smith, 2010). 

Although national mathematics achievement 
has improved in the last decade, many 
students still lack basic skills. According to 
results from the 2011 National Assessment 
of Educational Progress (NAEP), 60 percent 
of fourth graders and 65 percent of eighth 
graders performed at or below Basic in 
mathematics (National Center for Education 
Statistics, 2011). Further, analysis of NAEP 

trend data suggests that the computational 
skills of American students are in decline 
(Loveless & Coughlan, 2004).

FASTT Math Next Generation is designed to 
promote fl uency in retrieval of basic facts 
and fl exibility in using them in whole number 
operations. The Instructional Software 
builds students’ ability to retrieve facts 
from memory accurately and fl uently. The 
STRETCH-To-Go games extend fact fl uency 
and develop use of properties of operations 
and the relationships among facts to 
compute with greater numbers or to perform 
multistep calculations.

FASTT Math Next Generation is the result 
of nearly two decades of research on the 
development of children’s mathematical 
fl uency. The research and theoretical 
advances that led to the development of 
FASTT Math fall into these categories which 
are discussed on the pages that follow: 

• Developing Math Fact Fluency

• Targeting Instruction and Practice

• Linking Number and Language to 
Optimize Memory

• Using Technology to Improve Learning  

• Effectiveness Research 

The research on computational 
fl uency suggests that the ability
to fl uently recall the answers to 
basic math facts is a necessary 
condition for attaining higher-
order math skills.

—Hasselbring et. al., 2006, page 3 
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34 FASTT Math Next Generation

Developing Math Fact Fluency
Typical Development of 
Fact Fluency
Developing an understanding of whole 
numbers begins in prekindergarten and 
continues through the K–12 curriculum 
(NCTM, 2000; NCTM, 2006). A key aspect of 
developing number concepts is procedural 
fl uency—the ability to work effi ciently, 
accurately, and fl exibly with numbers 
(Russell, 2000a). Developing procedural 
fl uency does not merely involve memorizing 
facts or procedures. Fluency develops 
through experience with number. “Mastery 
that underlies [procedural] fl uency grows 
out of discovering the numerous patterns 
and relationships that interconnect the 
basic combinations” (Baroody, 2006, p. 24). 
Encouraging students to explore number 
relationships helps develop mathematical 
memory, the interconnected set of 
mathematical ideas that stays with students 
long-term, even when they are not being 
continually reinforced (Baroody et al., 2009; 
Isaacs & Carroll, 1999; Russell, 2000b). 

Additive Reasoning 
While people are born with innate abilities 
to recognize small quantities and perform 
rudimentary addition or subtraction, young 
brains are not equipped to memorize facts 

(Dehaene, 2011). Young children begin 
acquiring basic facts by inventing ways to 
perform arithmetical operations, beginning 
with fi nger or object counting (Baroody, 
2006; Dehaene, 2011; Kamii, Kirkland, & 
Lewis, 2001). Next, the acquisition of math 
facts generally moves through a progression 
characterized by early mistakes and leading 
to more capable and less error-prone 
methods (Ashcraft, 1992; Fuson, 1982, 1988, 
1992; Kilpatrick et al., 2001; Siegler, 1988). 

Count All: Young children typically use 
concrete objects or fi ngers to represent each 
quantity they are combining. Then they put 
them together and count all the objects. To 
add 3 + 6, a child would make a set of three 
objects and a set of six objects, push them 
together, and count them individually (Fuson, 
1992; Garnett, 1992; Kilpatrick et al., 2001; 
Verschaffel, Greer, & De Corte, 2007).

Count On: When students “count on,” they 
begin with the fi rst addend and count from 
there. For 3 + 6, they begin at three and 
count on six more, typically with concrete 
objects or drawings. A more advanced 
count-on strategy is to begin with the 
greater addend and count on the number of 
times named by the lesser addend (Fuson, 
1992; Garnett, 1992; Kilpatrick et al., 2001; 
Verschaffel et al., 2007).

Additive Reasoning Strategies Examples Using 2 + 4

Count all 1, 2 . . . 3, 4, 5, 6 

Count on from the fi rst addend 2 . . . 3, 4, 5, 6  or  3, 4, 5, 6

Count on from the greater addend 4 . . . 5, 6  or  5, 6

Reason with known facts 2 + 2 = 4, + 2 more = 6

Fact fl uency 6

Addition Strategies Leading to Fact Fluency
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RESEARCH & VALIDATION

Developing Math Fact Fluency

Reasoning With Known Facts: Reasoning 
strategies allow students to use number 
relationships—for example, one more than, 
doubles, and relationship to the benchmarks 
of fi ve and ten—with facts they know 
to determine new facts. They may also 
decompose numbers to apply known facts 
(Garnett, 1992; Van de Walle, Karp, & Bay-
Williams, 2010). 

Fact Fluency: When students have developed 
fact fl uency, they provide quick, accurate 
responses to given number combinations. 
Practice at this stage should focus on making 
reasoning strategies more automatic (Baroody, 
2006; Delazer et al., 2005). 

Fluency with addition facts commonly 
occurs before fl uency with subtraction 
facts (Van de Walle et al., 2010). Counting 
strategies are often used in the beginning 
stages but can be confusing or tedious. 
Alternative strategies, such as using addition 
facts to determine subtraction facts, build 
understanding of the relationship between 
addition and subtraction, which in turn helps 
students automatize subtraction facts. 

Multiplicative Reasoning
The development of multiplicative reasoning is 
more complex than that of additive reasoning, 
as it requires a qualitative change in thinking 
(Van Dooren, De Bock, & Verschaffel, 2010). 

Students using multiplicative reasoning 
understand 4 × 3 as four groups of three; they 
recognize each group, at the same time, as 
one group and as three objects (Kamii, 2000). 

Unlike the development of additive strategies,  
developing multiplicative strategies has not 
been shown to follow a typical progression. 
A child might use different strategies to solve 
similar problems (Sherin & Fuson, 2005; 
Siegler, 1996; Verschaffel et al., 2007). 

Count All: Children often approach 
multiplication problems with additive 
reasoning. For example, to solve the problem 
“Mary has four friends, and each friend has 
three balloons. How many balloons are there 
in all?” a child might “count all,” often with 
support from concrete objects laid out in 
four groups of three: “one, two, three”; “four, 
fi ve, six”; “seven, eight, nine”; “ten, eleven, 
twelve” (Sherin & Fuson, 2005). 

Repeated Addition: Children often use 
repeated addition to determine the product 
for the number combination: “Three plus 
three is six. Six plus three is nine. Nine plus 
three is twelve.” 

Collapse Groups and Add: Students may 
also collapse groups and add: draw a picture 
of four groups of three, count six in the fi rst 
two groups and six in the last two groups, 
and then add six and six to obtain twelve 
(Siegler, 1988; Sherin & Fuson, 2005). 

Multiplicative Reasoning Strategies Examples Using 4 × 3

Count all 1, 2, 3 . . . 4, 5, 6 . . . 7, 8, 9 . . . 10, 11, 12

Repeated addition 3 + 3 = 6, 6 + 3 = 9, 9 + 3 = 12

Collapse groups and add 3 + 3 = 6, 3 + 3 = 6, 6 + 6 = 12

Skip count 3, 6, 9, 12 

Reason with known facts 3 × 3 = 9, 9 + 3 = 12

Fact fl uency 12

Multiplication Strategies Leading to Fact Fluency
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36 FASTT Math Next Generation

Skip Count: Skip counting, or “counting by,” 
is a common multiplication strategy. Students 
may represent 4 × 3 as counting by three 
four times: “three, six, nine, twelve.” This is 
sometimes seen as a pattern-based strategy 
(Kilpatrick et al., 2001; Siegler, 1988; Sherin & 
Fuson, 2005). Other pattern-based strategies 
include using a “10 – 1” model to think about 
multiplication with nine (Sherin & Fuson, 2005).

Reason With Known Facts: Students with 
multiplicative reasoning skills are able to 
reason with known facts. For example, to fi nd 
the product of 4 × 3, a student may know 
3 × 3 is nine and add three more to obtain 
twelve. They understand the meaning of 
multiplication and use that, along with known 
facts, to reason about the product.

As with addition and subtraction, learning 
division facts is strongly linked to knowledge 
of multiplication. Students who have 
automatized multiplication facts can use that 
knowledge to aid them with division (Van de 
Walle et al., 2010). For example, a student 
asked to divide 48 by 8 can ask, “Eight times 
what number equals 48?” 

 Fact Fluency Development 
in Struggling Learners
Some students struggle to develop the 
number sense necessary to build number 
relationships, thereby impeding their abilities 
to learn facts and become fl uent (Fleischner, 
Garnett, & Shepard, 1982; Geary et al., 
2009; Hasselbring, Goin, & Bransford, 1988; 
Torbeyns, Verschaffel, & Ghesquière, 2004; 
Vaidya, 2004). Although students eventually 
develop procedures for calculating with 
single-digit numbers, their lack of conceptual 
understanding and fact fl uency negatively 
impacts future mathematical development 
(Gersten, Jordan, & Flojo, 2005; Hasselbring, 
Lott, & Zydney, 2006). 

As shown below, by age seven, struggling 
learners recall fewer facts from memory than 
their peers. This discrepancy increases with 
age: struggling learners fall further and further 
behind their peers in the ability to recall basic 
math facts from memory (Hasselbring et al., 
1988) and in their development of higher-
order math skills (Loveless & Coughlan, 2004). 
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Targeting Instruction

Targeting Instruction  
The FASTT approach, which is the foundation 
of FASTT Math Next Generation, was 
developed by Hasselbring and Goin to 
counteract the struggles students face in 
developing fact fl uency. Designed to enable 
automaticity with math facts, the FASTT 
approach incorporates several essential 
design features (Hasselbring et al., 2006).

Individualized Assessment: For facts 
already being recalled accurately from 
memory, drill and practice have proven 
to have a positive effect on improving the 
retrieval speed; however, this case does not 
hold for nonfl uent facts (Hasselbring, Goin, & 
Sherwood, 1986; Hasselbring et al., 2006; Van 
de Walle et al., 2010). Therefore, it is critical to 
distinguish fl uent from nonfl uent facts so that 
meaning-based instruction can be provided 
for nonfl uent facts while practice to improve 
retrieval speed is provided for fl uent facts.

FASTT Math begins with a placement 
assessment that measures the time a student 
takes to correctly answer each number 
combination in an operation. By measuring 
the latencies of each student’s responses—
that is, the time difference between typing the 
number 21 and typing it when presented with 
7 × 3—the program accurately distinguishes 
fl uent from nonfl uent facts. 

From the placement data, FASTT Math 
constructs individual Fact Grids, visual 
presentations of fl uent and nonfl uent facts. Fast 
Facts and Focus Facts are fl uent: Fast Facts 
are retrieved in 0.8 seconds or less, and Focus 
Facts are retrieved in 0.8 to 1.25 seconds. Facts 
answered incorrectly or in more than 1.25 
seconds are considered Study Facts.

THE KEY COMPONENTS OF THE FASTT MODEL

Individualized Assessment—identify each student’s level of fl uency.

Small Instructional Sets—focus on a set of facts to be stored in long-term memory.

Student Generation of New Facts—build memory relationship for facts.

Controlled Response Time—require a specifi c amount of time to answer math facts.

Expanding Recall Model—successfully move facts from working memory to long-
term memory by strategically interspersing new facts with fl uent facts.

Appropriate Practice—practice facts stored in long-term memory.

1

2

3

4

5

6

TM
 ®

 &
 ©

 S
ch

ol
as

tic
 In

c.
 A

ll 
rig

ht
s 

re
se

rv
ed

.



 

38 FASTT Math Next Generation

Small Instructional Sets: FASTT Math 
expands the student’s “fact network” by 
building on existing knowledge. Researchers 
suggest that it is best to focus on a very small 
set of new target facts at any one time—no 
more than two facts and their commutative 
pairs (Hasselbring et al., 1988). Instruction on 
this target set continues until the student has 
fl uent recall of the new facts.

Student Generation of New Facts: A 
linguistic relationship between a number 
combination (8 × 7, for example) and the 
result (56) has been shown to exist for 
fl uent math facts. (Dehaene, Spelke, Pinel, 
Stanescu, & Tsivkin, 1999; Delazer et al., 
2004). In order to construct a memory 
relationship of this type, FASTT Math 

explicitly requires students to type each 
newly introduced fact. By generating 
the entire fact, students connect the two 
elements. Further, if students falter in 
holding that connection in memory, the 
program demands that they retype the fact to 
reestablish the relationship. 

Controlled Response Times: Once a fact 
is learned—retrieved accurately in 1.25 
seconds or less—the program controls the 
time allowed for a response to reinforce the 
memory connection and inhibit the use of 
counting or other non-automatic strategies. 
FASTT Math begins with a controlled 
response time of 1.25 seconds, forcing 
students to abandon ineffi cient strategies 
and retrieve answers from memory. 

This Fact Grid refl ects a common pattern. The student is automatic with most facts that include 
0 and 1, a few facts with 2, and some doubles.
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Targeting Instruction

Expanding Recall Model: The “expanding 
recall” model that underpins FASTT Math 
requires students to retrieve the correct 
answers to the target facts over longer 
and longer periods of time. The model 
intersperses presentation of the two target 
facts with presentation of learned facts in 
a prespecifi ed, expanding order. Each time 
the target fact is presented, an additional 
learned fact is added as a “spacer” so that 
the amount of time between presentations of 
the target fact is expanded. 

Appropriate Practice: Learned facts are 
added to the set of facts to be practiced 
until they can be retrieved accurately in 
0.8 seconds or less. Because drill and 
practice are effective only with learned facts 
(Hasselbring et al., 1986; Hasselbring et al., 
2006; Van de Walle et al., 2010), FASTT Math 
systematically builds a memory relationship 
before it increases speed of recall.

Games are a vital part of FASTT Math Next 
Generation, used to practice newly learned 
facts as well as to extend the learning 
of mathematics. Practice games build 
automaticity with learned facts. STRETCH-
To-Go games provide opportunities to 
understand inverse relationships, recognize 
unknowns, and apply mathematical 
properties, all expectations outlined in 
the Common Core State Standards for 
Mathematics. For example, if 3 + 8 is a 
fl uent fact, then STRETCH-To-Go games 
include computations such as
30 + 80 and 80 + 30, extending fact 
knowledge and developing understanding of 
the commutative property and multiples
of 10. 

Presentation of Facts in an Expanding Recall Session

Study

Study

Fast

Fast

Fast

Fast

Fast

Fast

Fast

Fast

Fast

Fast

Fast

Fast

Fast

When completed, Study Facts become Focus Facts
Presentation of Facts in an Expanding Recall Session
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All humans have limited information-
processing capacity. That is, as much as we 
like to consider ourselves multitaskers, our 
minds cannot focus on many things at one 
time. The implication for mathematics is that 
when some foundational ideas, including basic 
facts, are learned to the point that they are 
automatic, working memory and attention 
become available for reasoning and problem 
solving (Whitehurst, 2003; Baroody et al., 2009).

Functional magnetic resonance imaging (fMRI) 
research revealed a shift in brain-activation 
patterns as math facts are learned (Delazer et al., 
2003; Delazer et al., 2005). As students become 
fl uent, math fact processing moves from the area 
of the brain for quantitative processing to another 
one related to item-specifi c memory retrieval, 
as with words (Delazer et al., 2003; Delazer et al., 
2005). This research provides empirical 
evidence that when fact retrieval is automatic, 

more working memory is available for other tasks.

Memory is associative—that is, the brain 
stores associated information together, and we 
remember information through its associations 
with other information. As such, information that 
has meaning—that makes sense and connects 
with other things we know and understand—is 
remembered better than arbitrary facts (Krasa 
& Shunkwiler, 2009). In addition to purposeful 
practice, students need learning opportunities that 
encourage the exploration of number relationships 
in order to develop a network of mathematical 
ideas that stay with them long-term, even when 
they are not being continually reinforced (Baroody 
et al., 2009; Isaacs & Carroll, 1999; Russell, 2000b).
Non-purposeful drill and practice without the 
development of number relationships can actually 
be harmful, because students can store errors in 
long-term memory and recall them despite their 
inaccuracies (Dehaene, 2011).  

Optimizing Memory

Students type facts in fact pairs to establish a symbolic and linguistic memory connection.
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Using Technology

Improved Student Affect

Just as mathematics is not a “purely 
intellectual endeavor” (Hannula, Evans, 
Philippou, & Zan, 2004, p. 109), “learning 
is not merely a cognitive activity but is 
affectively charged for students” (Schweinle, 
Meyer, & Turner, 2006, p. 288). Students’ 
beliefs, attitudes, and emotions, the 
interrelated components that comprise 
affect (McLeod, 1992; Philipp, 2007), have 
been found to infl uence mathematical 
achievement. A person’s motivation and 
self-confi dence are closely tied to these 
affective constructs. Therefore, students’ 
views of mathematics and of themselves 
as “doers” of mathematics can impact their 
mathematical success (Ashcraft & Kirk, 
2001; Fennema, 1989; Hembree, 1990; 
Schweinle, Meyer, & Turner, 2006). The use 
of adaptive technology has been shown 
to improve student dispositions toward 
mathematics (Ainsa, 1999; Yang & Tsai, 2010) 
and mathematical self-concepts (Mevarech 
& Rich, 1985). Its infl uence can be seen in a 
number of areas.  

Contexts and Engagement  
Learning opportunities that engage students 
in meaningful mathematics help improve 
their dispositions toward mathematics 
(Schweinle et al., 2006), thereby increasing 
performance. Technology can provide 
engaging contexts for learning different from 
what could occur in the regular classroom 
setting. Gaming environments  provide 
intrinsic motivation for learning (Kamii, 2000) 
and allow for a deep, engaging experience 
during which one’s learning can reach 
optimal effectiveness (Gee, 2008).

Individual Pacing
Adaptive technology can provide 
immediate corrective feedback 
that is not only customized to 
individual errors or misconceptions, 
but also delivered in private, away 
from the judgment of classmates 
or others. A computer’s infi nite 
patience allows students to work 
at their own pace on the number 
combinations with which they 
struggle (Van de Walle et al., 2010).

Motivation
Humans are motivated by success. 
Praise for effort, persistence, and accuracy 
is a powerful motivational tool that can help 
students increase academic achievement 
(Gersten et al., 2009). Adaptive technology 
can provide data and reports that help 
students recognize success and track 
performance over time. Graphing progress 
on charts that can be viewed over time 
helps students set and achieve goals for 
learning and develop self-regulation 
(Gersten et al., 2009).

Additionally, the National Mathematics 
Advisory Panel (NMAP, 2008) and the 
Institute of Education Sciences (Gersten 
et al., 2009) have recommended the use 
of computer-based programs that assist 
children in the development of fact fl uency 
and automaticity. In fact, results from recent 
research suggest that technology contributes 
positively to students’ learning of number 
and development of fact fl uency (Mevarech & 
Rich, 1985; Schoppek & Tulis, 2010; Yang 
& Tsai, 2010). 

Using Technology 
Praising students for their 
effort and for being engaged 
as they work through 
mathematics problems is 
a powerful motivational 
tool that can be effective 
in increasing students’ 
academic achievement.

—Gersten et al., 2009, page 44
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Foundational Research
The foundational research on which FASTT 
Math Next Generation was developed was 
conducted over several years with hundreds 
of struggling learners, and the studies show 
that the FASTT approach can be extremely 
powerful. Findings suggest that with daily use 
of about ten minutes, most struggling learners 
can develop fl uency with all basic facts in 
a single operation after approximately 100 
sessions. Consistent use is key: students who 
use FASTT Math regularly perform much better 
than students who are only occasional users.

The results of one such study are shown 
below (Hasselbring et al., 2006). Three 
groups of students—two struggling and one 
nonstruggling—were matched for age, sex, 
and race. One group of struggling learners 
(Experimental) received an average of 49 
ten-minute addition sessions with the FASTT 
approach. The other two groups, Nonstruggling 
Learners and Struggling Learners (Contrast), 
received traditional fl uency instruction. The 

Experimental group gained 19 new fl uent 
facts, on average, while the Struggling 
Learners Contrast group gained no new facts 
and the Nonstruggling group gained only eight. 
Perhaps more impressive is the retention data. 
When students in the Experimental group were 
tested four months after the posttest (following 
summer vacation), they regressed by only four 
facts, indicating a high level of retention for 
students using the FASTT approach. 

Program Effectiveness
Continuous research and testing have proven 
that FASTT Math produces quantifi able gains 
in math achievement. The Citrus County 
School District of Inverness, Florida, has more 
than 16,000 students in 23 schools. In one 
study, 1,323 elementary students using FASTT 
Math gained an average of 43 new Fast Facts 
after using the program on-model for less than 
one school year, a gain of 30% over the initial 
assessment (Bracken, & Tran, 2010).
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Effectiveness Research
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Effectiveness Research

 In a separate study, 144 Grade 3 and Grade 4 
students from seven schools in a mid-Atlantic 
district completed at least one operation in 
FASTT Math between January and June, 
2011. Initial FASTT Math assessment of 
fl uency showed mastery of one-half of the 
facts for any given operation, on average, 
with 100% fact fl uency obtained by the end 
of the school year. Approximately six months 
later, after summer vacation, more than 60% 
of the students were retested. An average of 
71% of students’ fl uent facts were retained, 
with students displaying greatest retention of 
multiplication facts, at an average of 78%.

Recently researchers have completed a meta-
analysis of FASTT Math results from more than 
55,000 students in 417 schools from more 
than 30 districts throughout the United States 
(Scholastic, 2012). The results are culled from 
FASTT Math usage between September 2008 
and December 2011. Analysis points to strong 
growth in fact fl uency. Some highlights include

• The more than 19,000 students with on-
model usage demonstrated average fact 
fl uency improvement of 23% in less 
than three months. 

• The 1,530 on-model students in
Grade 4 improved multiplication fact 
fl uency from 28% to 78% in 15 weeks.

• Nearly 5,000 on-model students were 
initially classifi ed as underperforming or 
developing in addition. These students’ 
fact fl uency improved 30% in an average 
of 11 weeks.  

For a more detailed example consider the 
development of fact fl uency of the more than 
15,000 Grades 4 and 5 students enrolled in 
multiplication. In less than one semester these 
students on average improved their fl uent 
results by nearly 25% as compared to their 
placement assessment. An added facet of 
this result making the statistic all the stronger 
is less than three out of every four students 
used the program as recommended, three 
or more times a week for 10 minutes. When 
considering the results of on-model Grades 
4 and 5 students enrolled in multiplication, 
more than 2,500 students improved 44% as 
compared to their placement assessment. 
These students on average demonstrated 
fl uency with more than three-fourths of 
their multiplication facts in approximately 
three months.
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  Conclusion
“The major objective of elementary school 
mathematics should be to develop number 
sense. Like common sense, number 
sense produces good and useful results 
with the least amount of effort” (National 
Research Council, 1989, p. 46). Number 
sense serves as a groundwork for much 
of the mathematics students need for 
future success (Jordan, Kaplan, Ramineni, & 
Locuniak, 2009; Loveless & Coughlan, 2004; 
Kilpatrick et al., 2001; NMAP, 2008; NCTM, 
2000). The importance of developing number 
concepts, including fact fl uency, cannot be 
overemphasized. 

Computer-based programs targeting fact 
fl uency have been recommended nationally 
(NMAP, 2008) and shown to be effective 
(Mevarech & Rich, 1985; Schoppek & Tulis, 
2010; Yang & Tsai, 2010). FASTT Math Next 
Generation identifi es each student’s level of 
need, provides individualized instruction and 
practice that build automaticity, and extends 
fl uency to build fl exibility and number sense. 
The development of students’ fl uency and 
fl exibility not only frees working memory so 
students can attend to more sophisticated 
mathematical reasoning, but it also supports 
students’ confi dence and disposition, 
thereby paving the way for greater school 
achievement and workplace success.
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