CHILDREN AND THEIR PARENTS:

LEARNING MATH TOGETHER AND HAVING FUN

By Barry Onslow, Gail Edmunds, Linda Adams, Judi Waters,

and Nancy Chapple
Abstract

The Esso Family Math Praject is o
communily-baced prapram designed i
provide parents with strategies ta facilitate
their children’s mathemaltics development.
During the avening sessions, parents and
children enjoy math activities rogether
under the puidance of trained leaders, The
geral iy for faniftes 1o fave fun
pariicipating in activites thar reinforce
marht skitls and promote the understanding
af mathematical concepts.

Research from the past twenty years has
pruvided ample evidence that it is imperative for
parents o be involved in dheir children's
education (Chavkin, 1993; Epstein, 1994; Ford,

Follman & Litz, 1998; Henderson, 1988: Onslow,

1992, Sattes, 1985). A recent internatinnal study
of 32 countries by the Organization for
Economic Cooperation and Development
{OECD), confirmed the results of this carlicr
rescarch, finding thar
parents who talk wath
their children and
provide cnvironments
that stimulate thinking,
are likely to positively
influence the outcome of
their children’s educadon
in reading, mathcmatics
and science {(DECD,
20007, While some
familics alrcady engage
in the types of activitics
atdvocated in the report,
there arc many parents
who are wnawazre of
stratepies that help
foacilitate children'®s
mathematics
development.

Lack of invalvement on the par of parents is
generally not due tw & lack of intcrost. Parents
want Lheir children w be successful and develop
# love of learning, but when it comes w
mathematies (& subject many parents do not

Lack of involvement on the part
of parents s generally not due
to a lack of interest. Parents -
want their children to be
successful and develop a love
of learning, but when it comes

enjoy or understand themselves) they are often at
4 loss as to how to provide the nocessary leaming
experiences. Mot only are topics like probahility,
slatistics and pamerning new for countless
parents, the way mathematics is now taught is
also unelear to many of them. If parcnts are
going o he partners of the leaming process with
their children’s teachers, thea they need to
understand the new cooleni af the school
curmiculum as well as the teaching strategics that
are mast effective in faciitating children's
understanding of this important but abswact
topic,

In East Asian counirics, effort is considered to be
the primary factor in determining whether a
person will be suecesstul in mathemalics,
whereas in North America ability is regarded as
being the principal determinant (Romberg, 1992;
[olloway, 1988, Stevenson, Lec & Stigler,
1986). Although many parents consider
mathemalics Lo be important and difficult, they
also think it is dull, boring, and hased on the
memorizalion of rules
and procedures (Brown
et al, 1988). Parents
need o recognize that
although understandling
mathematics is difficull,
it can be achieved, with
effort and enjoyment,
through participaticn in
appropriate activites,

to mathematics (a subject
many parenis do not enjoy or
understand themselves) they
are often at a loss as to how to
provide the necessary leaming
experiences.

MeLeod (1992) has
asserted that
improvements in
mathemalies cducation
will only occur once the
allcetive responses of
both children and adults
have changed. Rescarch
has clearly indicated that
children’s ammdes rowards mathematics are
stongly influenced by the attitudes of their
parents (Parsons, Adler & Kaczala, 19832;
Pederson, Elmore & Bleyer, 1986; Stigher &
Perry, 198R). There have also been numerous
stucics indicating a positive correlation between
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attitude and achievement in melizmatics (Dossey
et al, 1988). Henee, i educators are to enhance
the positive altiludes of children and reduce their
negative feelings. it would seem bensficial to
spend time working wilh parents, increasing their
knowledge about the teaching and learning of
mathematics,

Raxic skills are impeortant, but parenis must
realize that it is a disservice for children to
completa twelve years of schooling to be littie
hetter al mathematics than a 55 caleulator, While
parents need to engage in actvitics with their
children that advance the learning of basic skills,
they must be aware that this efforr alone will not
guarantes success in high school math courses.
Students fail at this level because they do not
understand the stiructures of arithmetic, and
comseguently, fail to understand generalized
arithmetic {basic algpehra). This lack of
understanding cxplains why the use of
calcululoss on high school tests docs not lead Lo
greater achievement

This article will discuss a program (The Esso
Family Math Project!) that appears to be
constructive in increasing parents’ confidence: in.
attiturle lowards, and undetstanding of, a subject
that many parents disliked and fuiled to grasp
during their own schooling. For the past two znd
a half years, members of the Esso Family Math
Centre?, at the Faculty of Bdueation, University
of Western Cmtario, have been creating and
developing mathematics resources that arc
carefully designed to facilitare mathematics
advancement throngh the use of readily available
miaterials and everyday simations. Staff from Lhe
Cenlre triin volunteers (0 Use these TESOUICES N
community semngs with parents and their
children, The goal is for families to have fun
participating in activities that reinforee math
skills and promore the wnderstanding of
mathemarical coneepls. This notion of involving
families in their children's mathematics
education is not a new one, Family Math

anginated at the Unwversity of Californis.
Berkeley, in the early 19805 and has spead
worldwide, There are still many parenrs,
huowever, including those maost in need of help,
who could benefit frum such @ program. The
mandate of the Esso Family Math Centre is to
help these parents.

Bringing Family Math into the Communily

The Esso Family Muth Centre offers its program
10 intercsted community organizations, especially
those that work closely with familics who are in
nead of external supporl. Al each site,
community representatives work wath the Essa
Family Math staff and, over a three-ycar period,
gradually take on increased responsibility for the
program. The goal is for commurnities to adapt
the Family Math activities wo meet the unigue
needs of their families and, in doing so, take
ownership of the program, continuing it beyond
the three years of involvement in the Esso
Project.

A vizble Family Math group congists of
approximately ten familics. A famnily unit has an
average of threc members e.g., two parents and a
child, or une parent and two children, and thirty
is a large enough group to manzage. For each
group, it is desirable to have one experienced
teacher leader and four or five volunteer
facilitators. This rado provides one facililator for
cvery two families. The teacher leader guides the
program af each sile, but the volunteer facilitators
vsnally take turns introducing new activilics,
thereby increasing the pool of knowledgeable
leaders for future years. Ten hours of Taining is
provided for everyone working in an instructional
capacity at an BEsso Family Math site. The
training assisls volunteers in understanding both
the mathematics and the philosophy associated
with Family Math. ILis also crucial that all
volunteers develop the skills necessary for
working effectvely with parenls.

' The Csso family Math Projest has Dro pIOETAMS — oo For fmil

ies who have children e Jesior Kisdergarien, Senior

Kindergarer and Gradel, and one for familics who have children tn Grades 2-5, ke contsn: of the two programs s Jdifferent,
but the teaching siutegiss are similar, The strategies discussed in this amicle were found to be worthwils iz both programs.

* The Esso Family Malh Ceatre is supported by the Taiperial 08 Charitable Foumbution, and the Muunce Frice Foundation. The
Ceoire also has productive pammerships with levesting in Children {Londan), Texas Instrumcols, and ihe London Urhan

Services Urganieartion
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The Impnortance of Community Building

Even more important than the materials wsed o
bermer prepare parents for assisting their
children’s marhemarical growth, is the
environment that is established by Pamily Math
facilitarors in the community settings. It is
essential for parents and their children to feel thar
they are in a safe and relazed cnvironment; &
place where they can make errors, leam from
these errors, make sense of the mathematics they
are learning, and grow as & family by having fun
and gaining knowledges together. Building a
COMmMUnIty is a cricial part of the Esso Family
Mauth Project. A project objective is 1o help
parents and their ¢hildren gain confidence during
their participation in the sessions and o ask
questions when they do not understand.

Havingz dinner together at the beginning of sach
evening facilitates this community building. An
initial coneern of the Family Math siafl was
keeping families with young children oo late in
the evening. Many parents work outside the
home, therefore it is difficulr for them to gat
home, cook dinner, and be at Family Math by
©:00 pm. This problem is overcome by having
an inexpensive, but nurridons meal
{approzimately $3.00 - $4.00 per person), at 5:30
pm. Since the sessions are offered in communily
centres, meals can sometimes be prepared on site
hy volunteers,

A serendipitous result of having these dinners
topether is the community building that has
cmerged. Parents, children, and Family Math
facilitators eat together and chatl with one another
in an informal serdng prior to starting the Family
Math activitics. Therc is always an inroductory
math activity {usually involving estimation or
math related literature) for parents and children
Lo participate in on their arrival ar the sire. as
well as a discussion reparding home challenges
from the previous week, While marth talk is
intbiated by these activities, the discussions are
often non-mathematical with parents and children
discussing their social and persenal hives with the
Fumnily Math facilitators. It 15 these discussions
that have snabled the comumunity building to
oceur over a short span of ume. As well, the

informal discussions have allowed parents Lo feel
relazed and confident cnough to ask questions
ahout muthemeties belore, dunng and alter
Family Math sessions.

Respecling the Unigueness of Each Family

Children and parents from different socia-
cultural and socin-ceonomic hackgrounds come
to Family Math with varied mathematics] skills
and understanding, It is important for all Family
Math facilitators (o value what partcipants know,
and respeet the contributions they hring to the
sessions. Building on prior knowledge is the key
o mearnetul understanding. Children®s, and
parents’ understanding of mathematics improves
when they are able to make connections (which
are sensible to them) between school
mathematics and real waorld marhemarics
(Onslow, 1991), Topies that make these
connections permeate the Esso Family Math

[T ITAmE,

There are vast inconsistencies in the development
of young children — cognitively, linguistically,
physically and emotionally. All of these aspects
play significant roles in children’s mathematical
development, and must be considered when
planring for unique Family Math sites. Lffecdve
Family Math programs must mesh with the
developmental levels of the children, and Family
Math fagilitators need to help parents understand
the mathematical experiences that are appropriate
fur their children’s growth.

The Importance of Developing Good
Parenting Skills

Helping parents expand their parenting skills is
an imnportant campunent of the Esso Family
Math Project. It is essential that Family Math
lucilitators model positve parenting skills,
demonstrating worlhwhile straicgies o help
parencs relate 1o thelr children. Faciliwlors
minde] these skills without acting in & prescriptive
manner, or appcaring Lo be judgmental of a
parent’s present behaviour, Perhaps the best
form of medeling is doing the Family Math
activities with the familics. Parents must loam
howe 1o 1avite their children to share their
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thinking, encouraping them o communicate their
understanding (or lack of it) in a securs and
stress-Trec environment. Tt iz valuahle for
eYeryone to appreciale
the sienificance of noy
knowing, and usc these
OUUasiony i
oppormunities for growth
rather than anxicty.
Becoming a good listener
15 hard. and takes time
und paticnce. Parcnts
often need 1o prectice
waiting for their child to think through a
problem. As well, they should not be critcal of
an incorrect answer, of excessive in their pratse
of a correct one.  Incormect answers, however,
need o be corrected in a positive fashion, When
a family enjoys learning a challenging lopie
together, while respecting each other’s thought
processes, everyone benefits.

Children develop a love for reading when parents
rcarl to them on a regular basis. A love for
mathemalivs develops in a similar fashion.
Parents can help their children appreciate the
patterns and relationships in mathematics by
playing vard games to practice hesic numerical
skills; sortng laundry, cutlery or groceries o
develop classification criteriz; and, finding and
discussing the multiplicity of mathematical
experiences ceewrring in the daily world in which

their children live.
Parenis' Responses

CInce parents understand how and why
mathematics is presently being mught in our
schools, they begin to make sense of it for
themselves (often for the first fime), and
generally become enthusiastic parlners in Lhe
education of their children, Members of the
Family Math Centre attampst to assist parenrs’
understanding and appreciation of why games
and manipelatives, rather than the warksheets so
many of them rememhber as real maih, arc being
used o help their children’s undersianding of
mathemarics. Parents also have to become

It is valuahle for everyone to
appreciate the significance of

not knowing, and use these
pccasions as opportunities for
growth rather than anxiety.

convinced that talking with (rather than (o) their
thildren 1 impaortant, They need to understand
why listening o Lheir children will often tell
thetn a preal desl abon
their children’s
knerwledge of
mathernaslics.

One mother, Joan®, had
little confidence 1o her
mathematical ability and
allended the sessions so
as to better understand
the mathematics presently being taught 1 school,
and o be able to help her son with homework
She perceived that she was “dumb™ [her words]
when it came to mathematics. During the course
of the Family Math sessions, howevar, the
mathematics that she had leamed previously by
eote hegen to have meaning, and there was a
desire to learn more. As she remarked after wesk
four, “T row know why 1 am getting my answers.
It's greal” Lawler (1981) has reported on the
positive reaction, or “sha!" happening that
occurs when a child first recognizes a connection
between two related mathematical ideas, Itis
equally important for parents w experience such
insights based on rational thoughil rather than
arhitrary rules.

Many parents are inidally unmotivated and
hesitant about conung to Family Math for six
evenings, of approximarely two hours each, to do
mathematics. As one parent remarked, T could
nat think of fewer ways 1'd like to spend my
tirne, hut Mia [her daughter] wanted me to
come.” After the seeond nighr, this samc parent
remarked how the time had “flown by and that
she was thoroughly enjoying the experience with
her child. Consequently, Family Math is offered
for three sessions (once per waek), and on the
zecond sesstion i is onnounced that a further
three weeks of Family Math is available if that is
what the parents would like. There has anly
been one case, over the last vao and one hall
years, when a group has not opted for the exwra
three weeks.

? All nemes are pscudonvms,
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Where's the Math?

Muny parcnts remember math as the tedious task
of completing large numbers of worksheets, with
answers that were tight or wrong, MNamvrally,
they often cannot understand the mathematical
value uf playing a game, going on a math walk,
using manipulatives, cxploning patlerns on a
calculator, reading a math-related story, ar
singing & math-related song to their child, ITvis
the responsibility of Family Math leaders to
revedl the mathematies o the parents, and ouly
use games and activitics that improve a child’s
mathematical skill and understanding.
Empowernng parents ot only motivates them o
leamn more, it can change their attitudes towards
teachers who have students playing in the
classroom. In Family Math sessions, parents
have oppormunities to see how complex symbolic
mathemalies can he when adequate
representatons are not available, but how logical
and understandable a concept becomes when
suilable models are provided, Strategies used in
todav’s classrooms begin to make sense once
parents have opportunities 1o be actively invelved
in the process of doing mathematics.

Francine provides a vivid crample of this
phenomenon. She was displeased with the
school system and, in parocular, with the manner
by which her child was presently learning
mathematics. Francine believed that her child
had wasted her grade two year in mathemaltics
playing with materials, and was about to now
fritter away her time in grade three. She had
complained w both the classroom teacher and
principal, but had never been satisfied with their
explanations es W why manipulatives were used
in math, Francine's daughter had stopped asking
her questions related to mathematics and seldom
discussed whal huppencd in school. A rift had
developed between mother and daughter.

Aler atending the Family Math evenings,
Francine stated that she realized how Tittle math
she had understood in school, cud how the games
and activities helped her to make sense of various
concepts, T thooghtl these math contres werc

just plavtime, that the children weren't actually
working at math. It wes more like, let’s have fun
and forget math...but I was wrong! Afier T went
o Family Math, I realized that the games helped
me understand. 1 even went home and told my
husband. I want other parents o realize this
because if 1 hadn™t gone I"'m sure to this day |
wauld have helieved thar the way they now teach
was wrong.!” Aller e Family Math sessions
were completed, Francine, her husband and thei:
tlaughter continued 1o play math relaed games a:
home, discussed activilics comploted at schoal,
and emjoyed thelr math time together.

Fur cach evening's activines, the Lsso Pamily
Math Resource Guide? hax s section titled
Where's the Marh? ‘The mathematical benefits
pained from playing each game, doing each
activity, or reading each story, is eaplained, and
the teacher leader and volunteers can use this
information when talking to the parenrs during
activities o encourape math talk, reflection and
communication. During the last ten minules of
an evening, the teacher and community leader
Tevicw the evening's mathematics with the
parents, introducing the math langnage thar is
typically used in today's classrooms, encouraging
queshons and promotng discussion. At this
time, the other Family Marh facilitators review
the Home Challenges, replay a game, read a
math-related story, or enjoy a snack with the
children, Tarents are also reminded that practice
al home during the week (replaying some of the
activities featured during the Family Math
session, and completing the Home Challenges
provided cach week) are an important component
for improving their children's skills and
understanding, and developing a positive attitude
towards math, Some weeks parents andfor
children are asked to complele o questionnaire to
inform the Bsso Damily Math staff of the
activities twy cnjoyved. found challenging. or
were difficult to understand.  The ferdback s
used fo improve the progran,

To provide a link between the Family Math
achivities and the Ontario Mathematics

* The two Exso Family Math Resource Guides can be downdoaded, free of chirge, ot e Essu Family Math wib sie

Litpidheeww, odu.ewo.calsssnfamilynath)
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Curriculum, the Resourve Guide usually Lists two
expectations from the Ontano Min istrv's list of
overall/specific expectations. One expacration is
raken Trom the youngest applicable grade level of
the program, and the other is from Lhe oldest
applicable prade level. This infurmation is
included for teacher Teaders so that they cen
demonstrate ta parents how the Family Math
acvitics ure part of, and not just supplemental
tor, their children’s school program. Once parents
anderstand the henefits of what they are doing,
they usually become supporiers of the program
rather than antagonistic towards what many
previcusly thought of as play. The program
provides cxamples that illusmale hew productive
play assisis understanding — for parents as well
us their children. Some of these actvities are
discusscd holow,

Math Walks

Dring one of the Family Math sessions, familics
go on a geometry walk (either inside or outside,
depending on the weather) that llustrates ways in
which parcnls can take advantage of the
environment in helping their children see
mathematics in the real world, Recognizing
rmathematics in their surroundings is crucial for
math to make sense to children, and be more than
ahstract symbolism. The teacher leader explains
how, in the real world, they will not usually sce
perfect spheres or cones, and finding close
replicas is fine. When the families have
completed the walk, what they have seen is
discussed. logether with ohjects found by mast of
the families and those scen by very fow.

Concrete cxamples such s a sugar cuhe, an ice
cream cone, a tiangular prism vsed as the
container for the Toblerons bar, end a eylinder
for a cun of juice, help childeen leam the
language of geometry. For the Hinne Challengs
that week families are asked to take a geomelry
walk around their house. The following weex
they discuss all the 3D objecrs they found.

Oince parents become comtortable with an
activity such as this one, similar experiences cun
poour on a mip in the car ar in & bus, walking
their child to or from schoul, playing in the park,

LEARNING MATH TOGETHER AND HAVING FUN

or shopping at the grocery store. Math walks can
inclede lookimg for pallerns, numbers or shapes,
and are limited ooly by one’s imagination.

Literature and Music

An important companent of the Esse Family
Math Project is the Liferature Connections.
Laterature is featured frequently in the Ealy
Years program, and included in each night of the
Grade 2-3 program 15 the reading of one
marth-related story, Building a good relationshup
with the local library is vital since somolunes the
teacher leader reads only part of a book and then
asks the parents to finish it with their children at
the public Library. As you have no doubt
guessed, there is a hidden agendal Fstablishing
excellent relationships with local librarians
provides additional support for the program. In
the past, librarians have purchased copics of the
books nsed by Family Marth (if they were not
already available) and even attended sessions,
reading to families and explaining the exwnsive
number of Tibrary materials available, free of
charge. Currently, two public libraries are
estublishing Family Math programs on site.

Music is also a part of the Early Years program.

A group of music snudents and their professor at
the Faculty of Education at Western, worked with
the writers of the Early Years material to produce
a CD and cassette tape. They used public
domain music (so that families would know
many of the lunes, and royalty payments could
be avoided) and rewrote the lyries to include
carly math concepts. The songs {and actions that
often accompuny the songs) are & parl of the
Early Years program, and families are given a cn
or tape to use al home. There has been an
excellent response from parents who have
reported that their children enjoy the songs and
quickly learn the lyrics. It is also greal fon to see
Diad do the Hokey-Pokey wilh his young daugnuer
as she learns the concept of inside, outside, and
mound ahout (See Figure 11

Games and Activilies

Tarcols cam help their children see the pallerns
and relationships in mathematics by: playing card
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gumes (o practice basic skills; finding and
discussing marhemancs in numbers around the
home; posing simple math challenges; and,
talking about math in the daily world in which
the child lives. Whensver possible, materials for
Family Math games and sctivities are ones thar
are available in most homes. For example,
money ix used o play the game Race for a
Loonie, which helps children understand the
concepts of place value, trading, and the
regrouping process associated with addition. The
more difficult concepts of wading and regrouping
in subtracton are developed through the game
Spend a Loonie (See Figure 2}

Multicultural games and activities are used in the
Grade 2-5 program to provide a confext that
makes mathemates significant and meaninginl
for all Canadians. First Nalions' games such as
Deer Burrone and Awitalaknannai help children
imderstund the early ideas of prohability and
preblem solving, thus demonstrating thar
marhematics s evident in all cultures. The
Africen game of Maneols hax proved o be well
liked, as is the cver popular Chinese Tarngram
puzzle. Finding a hoek is oflen all that is
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raquired o get parents and their children
invalved in mathematics., Tt is also rewarding to
ses persisience, so cssential for mathematical
problem solving, developed and practiced
through the ploaying of these games.

Family Math Certificales

As a way of saying, “Congratulations!” 1o all
families and, *“Thank you!™ o all facilitators, the
Family Math program ends with a celebration in
which all participanis are presented with a
Family Math Cermificzic. After obtaining
permission, digital photographs of all participants
and facilitaiors are taken and then merged onto
the certificates (See Figure 3). Ttis hoped thar
this lasting memory of Family Math will
cneourage familics and voluntsers to contitus
their involvement in mathemalics,

Clasing Remarks

Ohservations of the Family Math evenings
indicate that parents acd their children become
less anxious once they are comfortable
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Figure 3

Comifden)

PARTICIPATION

experimenting with new ideas and they realize
that they do not have 1o know the correct answer
or nale immediately - that guessing and checking
is a legitimate aspact of mathematics. During the
tnitial evening, parents,
and 1o some extent
children, are often
hesitznt ahoul attempling
new activites or playing
games not previously
cncouniercd. Toward the
end of the sessions,
however, parents and
children confidently play
new gamnes, and engage
in more risk-taking. At
the same ime, many par-
ents have commented that understanding the why
of math has made leaming more meaningiul and
enjoyable for them. As Misha explained, *T liked
the hands-on approach to math as it gave
concrete reasons Lo things 1 had just done
because rhat's the way ir's done.”

Children, whose confidence in
their mathematics is low, need
help developing their
self-esteem. Such assisiance
is unlikely to come from
parents whose self-concept in
mathematics is alsp low.

Family Math encourages the toilding «:f a
supportive atmosphers where enthusiasm for

learning is fostered, anxiety 1= reduced and
curinsity 1s promeied (See Figure 47, Children,
whose conlidence in their mathematies 15 low,
need help developing their selt-esteem. Such
assistance is unlikely to come from parents
whowe self=coneepl in mathematics iz alsa Tow,
These parents are far more likely (o hold the
negative images of marthematics they remember
frum their school days. Parents may zlso conjure
up negative images of manipelatives if they
consider them o he time wasting and
unproductive. Onee parents undersiand the
rationale for lnking symbolic ideas 10 concrete
representations, however, they are likely to
appreciate the stralegics being wsed in inday's
classrooms.

Fur children o gain the
most from eur education
SYstem, parents need
opporlunitics to
recognize why teachers
do whar they do, and
parcnts also need o
develop some of the
skdlls thar will assist
their children's Tcarning
at home. Family Math
emphasizes that parental
support will ulfimatzly benefit childran's
atlitudes, sell-estezm, and polential o understand
mathematics. By providing venues for actvely
sharing with parants the srategies and resources
that they can use at home for assisting their
children’s learning, this program illustrates that
all parents can help their children experience
success in mathematics.
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