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How Everyday M athematics Teaches Computational Fluency

Automatically knowing basic number factsis asimportant to learning mathematics as
knowing wordsby sightisto reading. Educationd researchers undestand this, and
Everyday Mathematics co-creator Max Bell has long emphasized theimportance of
number-fact reflexes. Children are often told tha habits, goodand bad, come from doing
something over and over until they doit withoutthinking. Developing goodnunmber-fact
reflexes can belikened to developing goodhabits.

Everyday Mathematics, acomprehensve Pre-K-6 mathematics curriculum that embraces

many of thetraditiond gods of school mathematics, induding automatic recall of

number facts, aswell as two ambitiousgods of the 21% century:

¥ To subgantially raise expectationsregarding the amountand rangeof mathematics
children can learn.

¥ To suppot teachers and children with the materials necessary to enable children to
meet these high expectations

The program was built on the philosophytha children need a mathematics curriculum
tha isrigorousand bdanced, and this philosophyhas proven to work in schools across
thecounty.

In 2006,the Wha Works Clearinghoug (WWC) gated that a handful of rigoroudy
conduded experiments demondrated that Everyday Mathematics had Qpotentially
postive effectsOon achievement compared with more traditiond math programs. All
other elementary mathematics programs reviewed by WWC as of this writing have been
foundto have ho discernible effects on mathematics achievement.O

Basic Facts and Fact Power

In Everyday Mathematics, goodfact habits are called fact power. In Grades 1 through3,
children keep fact power tables of thefacts they know. Thegradesin which Everyday
Mathematics activities hdp children gan fact power for each of the basic arithmetic
opeaationsare shown in thefollowing table. For each opeaation, easier facts are
introduced, explored usng avariety of strategies, and practiced before harder facts are
introduced, usudly in thenext grade



Grade-L evel Development of Children® Fact Power
K 1 2 3 4

Addition
Easy facts
Hard facts

Subtraction
Easy facts
Hard facts

Multiplication
Easy facts
Hard facts

Division
Easy facts
Hard facts

Each bar in thistable represents the Everyday Mathematics gradelevels dunng which
children continuousy gan ahighe degree of fact power, from introdudionand
exploration of new facts with manipulatives to automeatic recall (automaticity) in which
facts are easily recalled from long-term memory. In the middle of this process, children
develop thar own strategies to learn new strategies for calculating mentally. Thegod is
to increase children@ proficiency usng favorite strategies that can help them gain
automaticity. For example, easier facts are made more automeatic throughther
application to learning the hard facts; tha is, 8 + 7 may beseen as 1 less than theeasier
doubk 8 + 8.

Children practice thar strategies during mental math activities, throughgames, in Math
Boxes (daly ongoing review and practice in Everyday Mathematics), and within the
context of solving number stories and other problems. The next two sectionsexplain
ways tha Everyday Mathematics hdpschildren gan proficiency throughcontinud
practice.

By the end of the school year, mog Grade 2 students should know the basic addition and
subtraction facts automatically. In Grades 3 and 4, the emphasi s shifts to learning
multiplication and division facts. Althoughsome children may notknow all these facts,
they should bewell onther way to achieving thisgod by the end of Grade 4.

Fact Practice

Traditiond paper-pendl practice of math factsisindudel in Everyday Mathematics.
However, an over reliance onthistype of practice alonecan betediousand can lead
children to didike mathematics. Teachers of Everyday Mathematics have reported great
success ugng these alterndive approaches.




Fact Familiesand Fact Triangles

A fact family is a collection of four related facts linking two inverse opaations For
example, thefollowing four equaionssymbolize thefact family relating 8, 9, and 17 by
addition and subtraction.

8+9=17 9+8=17
17Db9=8 1798=9

Thetwo addition factsin this family taken togeher are an ingance of the Commutative
Propety of Addition. Children aretaughttha these addition facts illustrate the turn
around rule for addition BDa student-friendly term used to describe the Commutative
Propety of Addition.

Everyday Mathematics calls propeaties of arithmetic shortcuts, and thefourfactsin afact
family are all related by shortcuts. A major reason for teaching fact familiesisto give
children different optionswhen solving problems tha are new or difficult. By recalling a
shortcut, a child can reword or rewrite the problem in amore meaningful way. For
example, when faced with 7 B3 = ?, afirst grader may think, Hmm, let me think. What
plus 3 is 7? That’s easy, it’s 4.

Fact Triangles are the Everyday Mathematics version of flash cards Fact Triangles are
more effective than traditiond flash cards because they emphasize fact families. An
addition/subtraction Fact Triangle has two addendsand a sum; a multiplication/division
Fact Triangle has two factors and a produd. A Fact Triangle forthe8 + 9= 17 fact
family lookslike this:

Fact Triangles are best employed in a coopeative-learning situaion. Oneplay coversa
comer with afinge andtheother player gives afact tha has the hidden number asthe
answer. For example, oneplay mightcover upthe8. Theother play mightsay A7 D9 =
8.0Fact Triangles also can be sorted into known/unknown facts or by a strategy such as
doubks, near doubks, + 1, and + 2 to make for efficient practice. Because these activities
are easy to do at home, Fact Triangles are strongly recommended as Home Links which



are homework activities intended to be extensonsof thelessonsand ongong review
problems.

Everyday Mathematics Grade 1 uses Fact Triangles to establish and emphasize
addition/subtraction fact families through9 + 9. In Grade 2, the addition/subtraction fact
families are developed and multiplication/divison Fact Triangles are introduced. In
Grade 3, children get both addition/subtraction and multiplication/division Fact
Triangles. In Kindergarten throughGrade 3, aussful long-term project isto have students
write thefour number moddsin thefact family ontheback of each Fact Triangle. Also,
in al grades, new facts are usudly introdued through conaete manipulations drawings
games, and connectionsto previoudy known facts.

Choral Drills

Beginningin Grade 1, children participate in many short drills tha review small groups
of facts written ontheboard. To hold everyone3 interest, teachers can vary thedrill over
aperiod of severa days by playing with the numbe's, formats, and speed. For example,
teachers who want to work with doubles, such as3 + 3and5 + 5 for severa days, can
advance to near doublkssuchas3 + 4 and5 + 6. A goodtimeto dothedrillsisjud after
abreak such aslund or recess.

Double-9 Dominoes

Double-9 dominoes are wondaful conaete modds of the additior/subtraction facts
through9 + 9 and 18 B9. Dominoes hdp children visudize thefacts as well as develop
an undestanding of the meaningsof addition and subtraction and therelationship
between thetwo opeaations Many suggestionsfor uang dominoes for basic facts work
areinduddl inthe Everyday Mathematics Teacher’s Lesson Guide.

Labels

Because nunbersin real life nearly aways occur in some context, Everyday Mathematics
recommendsthat teachers and ther students select labels for the day to use with fact
practice. Thekindsand nunbers of |labds needed depend onthe opaationsbeingused. In
addition and subtraction, only onelabd is needed. For example, on oneday ateacher
may choo® thelabd pencils and read the problem 7 + 9 = ?as 7 pendls + 9 pendls = ?
pendls.

In multiplication and division, two or three related labd s are needed. For example, one
day ateacher mightuse cartons, pounds per carton, and pounds 0 tha the problem 5 X
8=__ becomes5 cartonsX 8 poundspe carton=__ pounds Sometimes it makes sense
for thetwo factors in multiplication to have the same labd. For example, when finding an
area, 5feet X 8feet = 40 squaefeet.

Teachers should pog thelabds and refer to them occasiondly as children practice the
facts. Thelabds of theday reinforce theideatha nunbersrefer to somethingreal and
useful.



Everyday Mathematics authors recommend that teachers keep the labds smple. They can
betrueto-life or fandful, seriousor silly. They can be units of measure such as
centimeters, minutes, and poundsor countble objects such as cats, has, and ribbons
Althoughthe main purpose for usng labdsis to keep numbers from becoming too
abdract, labds are a'so important to other curriculum areas, especially reading, the
sciences, and languaye arts.

Fact Extensions
Fact extensonsare powerful mental-arithmetic strategies for al opeationswith larger
numbers. For example:
¥ If children know 3 + 4 = 7, they aso know
30+40=70,70D30= 40, and 300+ 400= 700
¥ If children know 6 X 5 = 30, they aso know
60 X 5=300,600X 5 =300Q and 3000/ 600= 5.

Fact extendonsare introduced in Grade 1 and extendad throughoutthe program.

Gamesfor Fad Practice

Frequent practice is necessary in order for children to build and maintain strong mental-
arithmetic skills and reflexes. Althoughdrill hasits place, much of the practicein
Everyday Mathematics isin game format. Games are not merely attractive add-onsbut
essential parts of thecomplete Everyday Mathematics program.

In QPlaying games and real mathematics,OAinley (1988)writes, OThe mog effective
mathematical games are those in which the structure and rules of thegame are based on
mathematical ideas, and where winning the game is directly related to undestanding this
mathematics. (p. 241)

All grades of Everyday Mathematics indudegames tha have been developed to hdp
children learn specific arithmetic and other skills at an appropriate developmental level.
Some, infact, are so targeted to the development of certain skills tha once a child
becomes proficient, thegameis nolonge necessary.

Drill and games should notbeviewed as competitors for class time, nor should games be
thoughtof as time-killers or rewards In fact, games satisfy many, if notmog, standad
drill objectives with many built-in optons Drill tendsto become tediousand, therefore,
gradudly losesits effectiveness. Games relieve thetedium because children enjoy them.
Indead, children often wish to continueto play games during ther free time, lundh, and
even recess.

Arithmetic practice throughgames is also recommended to hdp teachers deal with
individud differencesin children@® motivationsand abilities. Seckinge, Mitchd, and
Lemire (1989)foundtha games improve children® attitudes aboutmathematics as well
as improve achievement amonglow achievers. Alternaively, Johnn (2000)advocates
usng mathematical games with gifted children, who tend to invent new rules or increase



difficulty of games onthar own. Researchers such as Wolpert (1996 aso suppot games
or other play to encourage automaticity of arithmetic skills by learning-disabled children.

Drill exercisesam primarily at building fact and operation skills. Practice throughgames
shares these objectives, but at the same time, games often reinforce calculator skills,
logical thinking, geometric intuition, and intuition about probability and chance because
many games involve randonly generated nunbers.

Using games to practice number skills also greatly reduced the need for workshests.
Because the numbers in mog games are generated randomy, the games can be played
ove and ove withoutrepeating the same problems. Many of the Everyday Mathematics
games come with variationstha alow players to progress from easy to more chdlenging
versons Games, therefore, offer an almog unlimited source of practice material.

Note: Cognitive and educationd psychologists have long suppoted children@ playing
gamesin school. For acondse summary, see Theories of Childhood: An Introduction to
Dewey, Montessori, Erickson, Piaget and Vygotsky by C.G. Mooney.

Note: Thefederal and some state education departments advocate children playing
mathematics games in school and at home. The U.S. Department of Education (2004)
places high valuein Helping Your Child Learn Mathematics.

Number Sense and M athematical Connections

It is perhgpsthesingle greatest god of Everyday Mathematics tha children completing

the program acquire number sense. People with number sense:

¥ Have goodmental-arithmetic skills as well asreliable algorithms and procedures for
finding results they can®produce mentally.

¥ Areflexible in thinking aboutnumbers and arithmetic and will look for shortcuts to
make ther efforts as efficient as possible.

¥ Canusethdar number and arithmetic skills to solve problemsin everyday situaions

¥ Arefamiliar with avariety of waysto communicate ther strategies and results.

¥ Can recognize unreasonale results when they see them in thar own work, in
everyday situaions or in themedia.

Number sense developsonly with wide mathematical experience, induding indruction
and practice in specific techniques. But goodnumbe sense also dependson attitudes and
bdiefs, especialy the bdief ther mathematical knowledgeto connect with therest of
wha they know, induding their common sense thusdependson making connections
between variouskindsof mathematical knowledgeand beween mathematics and other
subjects.

Everyday Mathematics hdpschildren develop number sense in the contexts of data
andysis, geometry, and elementary explorationsof fundionsand sequences. In Everyday
Mathematics, children make connectionsacross mathematical topics and come to view



mathematics as a coherent, congstent disciplinerather than a hodggodgeof
disconnected procedures and skills.

Number sense aso involves making connectionsbetween mathematics and other subjects
in thecurriculum. Many activitiesin Everyday Mathematics are designed to show how
number sense appliesto science, sodal studies, and geography. ThroughoutEveryday
Mathematics there are connestionsbeween mathematics and history, induding both the
history of mathematics and how mathematics has shgped human endeavors.

Everyday Mathematics a'so connects mathematics to the community througheffortsto
share the authorsGcommitment to number sense with children@ families and other
caregivers. Family Letters explain how Everyday Mathematics introduces children not
only to thetraditiond mathematics people expect but aso to ariche mathematics
curriculumthat older family members may nothave experienced. Thehomework in
Everyday Mathematics enable parents or guadiansto see the kindsof mathematics thar
children doin school and pass dongsome interesting ideas for family involvement as
well.

Watch Success M ultiply!

Everyday Mathematics is based on decades of research and was refined during extensve
field-testing. It has been proven to work. Theprogram meets standads set by the
Nationd Counal of Teachers of Mathematics in Principles & Standards for School
Mathematics, and more than 3 million students across the county learn with Everyday
Mathematics.

To learn more about Everyday Mathematics, visit www.WrightGroup.com or call
1-800-382767Q




