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Mah Ay,
ImpedimenttoSuccess

byNancyL. Markus

Mathemaics 5 aconcepual  framewok  that

can be used as atod for amdyss  and dsoow
ay. Mahemalics s albnguege © desobe

peters ad Sudues D deabe  rumed

ad geometic  reltionships, ad b hep pege
sae dealy what ey mean Mahemdics B
beail  ad edig Mahemeics 5 agae
wey D hgher keamng  betr s and &

e

Competence in mathematics can change one's
ife. Mathemalics can gve  a new perspecive
whenbddy  a adhiedue, mec pats  ad
souiptLre, Mathematics & te gaeway 0 many
e, mahis asumbing bok for many
peoge. It B asbed tet ewkes moe fear
and axely ten any oher. ' causes swaealy
pams, shotness o beah ad panc Mah
axdy b rd ads somehig ta emy
adt educaion  Bede needs D ded wih

Mah anely mankess issf  n manyfoms

Somepeoplemayfeeluneasywhendoing
math problems;, others  may go blank  when

faced wih amath test  Sweay paims and

duotess o besdh ae physd dages ta

acompary edgs o hdpessess  ad e

Mah avely s not imed © uneducaied per
sos k 5 foud npegpe ad bes o

educaion  and socely. What causes i? Whyis
t soeidet n or soogy? Mo imporanty,

Wt can be dore 0 devisie i

Mah andely s not geneicc noore s bom wih
it axdnoone des fom it so where does it
come from and how does it begn to pervade
peopes  hes?  Mah avety usely  begs n
chidhood, it maybe taced back i one or more
ndes n te ealy sdod yeas  In addin
D ealy taumes, nmah axey B renoced by
many mathematical  myths that  penade  our
aure, Aslong as peope bedeve  these myths,
they hae exauses for not succeedng o math
Adt educdion taches need © heb eminaie
these myths. Somedf these myths dea with
thnking  poceses, ad somewih te best
pocedues  for keanng math and valdeting the
reslts (continued on page 2
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te tvig

o Mah pefomance minos  inteligence.

Math perfformance s ofen conneced t© what we
bebe B MEpE® helbene B den eqeed
wih andly D mesn dustady. h reely,
math compeence  requies  intuiion and imagnaion.
Ineligence 5 moe compex then st reesonng
adly. Ye or adue  kas onad Eiyaned
pradical, and commonsense nieligence. Math
problems  can be approached i many difierent
ways. Many diferert kaming syes  meantat
peope process  nfomation n many diferent ways.
Whe aved kaning sy b5 anadaiage n
baming mah, t 5 not the oy way o leam
mah. I does honever, hep O visudize
imgne aduwaion  ad daw pdues.
see numbers dealy N ongs mind

o
t hes ©

The ‘niglgence myi’ 5 peclir O Wesem
auure. Araicas ik tet mah ddly B
somehig tet 5 eher thee o nt Pege n
Cha ad Jagpen belee tat mah abily & ewerly
distouied amogad diden, adta had wok
is what makes the difference between math compe-
tence and faiure. Coud ths be why Asan
diden oupafom  Ameicas  on niemaiond
tets?

Sudens need 0 hear about diferert ways of
boking a math competence.

 f you ae ceaive, math vl spol  your
tdat.

Qe pOor suh aswies  aiss chas
ad muEsEs, den aiue ther suwoosss D te
way ther  brans  funcion. Mah s seen as pedan+
ic gay, di adbong somehig tet can W
acede Sk Hsoy showas et many peope
hae ecded i boh afsic ad mathemeica
endeavos.  leonad daVind s one such person.
k 5 aninsie bhklfﬂaxmendadvly
5 Imied
sag, admesong cnethace @t nod
aess. A, taches and sudes must be caelul
dts By

*Mathisformen.

better at math than women. Trying to show
oedereed dierences nadd tat s U o
oenderebied pedes b ey  Devdopmerd
theay hes esaidbed mens epeience  ad
competence as abasdne  agangt  which bah men's
and womens development s then judged, ofen
the detiment or miseadng of women.

‘Nonhere 5 the patem of ushg make expeience
o deire te humaneqerience seen more dealy
then n modes of niglecud degopmert  The
mena poceses et ae nvoved o consokeing
te aerad ad the impesond  have been bbeled
“thnking ad ae atbued pimaly © men
whe tose tet ded wih the pesod ad
neppasord A uder te nbc o emdos

ad ae bgey reegaed O women’?

Womerhave had trouble  overcoming  age-od
pessue tet ties 1 keep them fom suooeeding
intheworkplaceandinknowledge.Womenhave

tadiorely hed e pat n te dedpmet o
math. Hypaia of Alexandia,  the most famous
womanmathematidan  of andent  times, wes
murdered by an envious male. Duing the midde
ages, womenof knowedge were ofen  persecuted
& wihes  and exeaued

Ths myth of mah as a mae tenioy 5 being
eroded ewery day. Math has become a golden
red O opportLiniy. Teades ad sudets  need ©
be carefl  of ofhand comments that gve women
ad minoiies aneose o dHue

* Women(@and minorites) cant think

st

Manywomenhavetheideathatwomenarent

way bigt ado bk the aly © ik ae
icaly. Tresocdked bk o tikg  ady

meybe te rest  of sible  dsoiminaion, derocp:
oy emaks adosat s dd  ta te
meda perpeiLites. Peope wih mah anely need
D dage ssfimage admredze ta most of the
sfdobls adfedgs o ydy  have been
ndued fom the ousde  Teaders and sudenis
need © becael o ts myh too.
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*Mathrequiresagoodmemory.

Agood memayis useful  but not aiical o math
emdics suwoess. Moe impoiat 5 concentraion

Ay siaiegy  thet heps apeson foous can aso  lead
o mahemalics success.  Time spent  on memorization
n mah doss s beter spent on pobem soMg  ad

sene melkdg
Somemyths deal with the effot  and think-

ing processes required In gooroaching  and
kanng mafr

* Math is done by working
the pobem 5 soved

inensely  until

Math conceriration 5 beneicd for ahef hoor o
w0, but then afve o n mue besk 5 hepil
Somelimes the rest doas te ban D rest and sot
out  informetion that hes been processed. Sometimes
whenapdbem s Bt done the souion  gppears
ueqpededy B Nota mah podems can be
soved in amah peiod ~ Sometimes problems can
e D te lowng  dess peiod o beyod
lbeas ofen comewhenlkeast  expeded

» Mathhastobeapproachedwithcold
lagc

Mucho mah thet s needed n daly e requies
few sophsicaed dk  adike od bgc  Wha
5 needed 5 commonsense and intiion. By fouth
gade, schod mah and red math dverge. Peope
o tet mebends eqpessss coaee  dEDE

Teachers and sudens need © step badk when

boking a podems ad it dsouss wha nmakes
/e

« A mahemalicans |y edwsvey  on
dead kg

Competernt math sudents  and eadhes  use ey tod
pedke o asssane Mahemeics 5 a repesena
ion o conoee tigs Udg manpuaives, ey
ing and personaizing math hep makeit oconoete
adred Cocee dyeds shoud beused n d
bes o mahemaics na s n e pimay
gadesl Looking a ‘squae’  numbers, ‘aubc
numbes, ‘oos” ec Wy sae tes  ad ades
hes sudes ndlete ump D dstad  tikig.

Fraly, somemyths aed wih the procedires
d kanigy mah ad vabaig resus

* Thereisonebestwaytodoeachmath
prolem.

Therearemanywaystodoanymathproblemand

howit is done depends on leaming syl and how
infomation 5 prooessed Wheniightbraned methods
ae emphasized, aely, namowess, and e memay
ae dnnaied N favor  of commonsense,  intultion,

and humor.  Tradiional math and sdence  oflen
Ogperae pesoeized pooesss o te rebiod mock,
but these ae oten te best ways for somepeope ©
domah Nether gt nor Eetan processig
B bt d te e

Insead of modeing apooess, eades  an ak for
diferent methods. Theidea thet ‘s way s good
for me, but you might have a better way for you
must be repesied  and rerforced,

» Thereisaformulatoberememberedfor
each problem.

There are manyways to approach and sohve each
problem.  Someone competent  in math knows that  the
asner W beddaned sooner o Ber. Oredoesnt
have to come up wih an answer immediately. Ques-
fos ta mgt beegoed indude

‘How can | eqain  it?’

‘Can | draw it?’

‘Can | doit another way?

‘What ese can | do?

‘Can | dp pat o i

Cn |l dote it pat?

‘Hae | seen ayhing ke ts  beloe?
Beihg successl  in math doesnt meanbeng ade
pck out acored fomua  Memoizng fomules
makes o sense uess  te reason for e fomula s
understood! Hafremembered mles such as ‘um a
facion  upsde down and multiply” do damage when
tey ae uomeced wih redlly.

e |fs

Aoas powe aoonoee aoess b o bese ©en
sysem and fingers  hep keep math concee  and
ead Conidet mah sudens  ad eades  dien use
ter figes © hedp n mah caodkbions. Asa
eacher, moddng ths tdngue duig podems suh
astoe noig e hds ddes  see tat frges
ae aquk adacuae td for mahematcs.

bad 0 cout on your fingers.
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e I's aways mpotant 1 get the
asnve eady gt

Pasos ofen peceved  as mah ‘Whizes”  aent
those pesos bddg a eadt aswes hu
raher ae those pasos wholbok a te ‘g
paug’ by esimating  rough nubes,  tends,
and relaionshis usg meth By encouagng
ts ‘g poue’ Ead”esmmbmease

* Youmustknowhowyougotthe
ansner.

Ofen peope wih  a righthrained, nive way
ofdoingmathrememberhavingnumbersand

padues daaog aoud n ter heads oly ©
A o poee wh acoed asnen  Isdig
on afomua  when inuiion and visuglzation

wee te poosssss s t8 Sk o kang
Sidens bddg a te oding  for the amaer
may be veLel-arieried, g O red te
image n ther minds. Aming a te amswer in

an unothodox ways sl aveid mehod for
many peope.  Guess and check is a strategy
tet 5 oen wed bu sddom ceded — Teadwes
need © ecouage  nuive tnig  ad et
iAimn

000000000 OCFOCFS

our anxiety about math. Weare ofen unaware
thet they ae pesened agan and agan by
peoe, Eades EolEM ad een by each
and evety one of Us in our own conversations.
Math myths provide exauses for  math deficen
cdes. Aslong as webdieve them, math success
w bedee

OK;sol'know’themythsaren'ttrue. But
howcan | hep mystudents who sl feel
sickwhenapproachingamathproblem?

TechniquesforOvercomingMath

Axely

Mah axey Wl ot dsgpoesr overight
Redudng awely takes bah competence in math

ad conidence N ones  ablies. Thousands of years
ago, the Chinese poet Chuang Tzu woe  this:

The NeedtoWin

Whenan acher 5 shoding  for  nothing
Hetesd s 9

F hesods fr abass bude
Hes aeady nevas

f heshoos for apize o god

He goes bind

Or sees o targets—
Hes out of hs mind

Hs sd has ot daged But the pize
Dvdes hmn Hecaes
Hethnks more of wining
Than of shooting—
And the need to win
Drains  him of power. 2

Conidencebuiding edngues @ heb decease mah
ariely. ~ Adk edcaion tades need D hep
sudens  lean  some relaxation tednques . Afew
thet can beepoed N te dessoom ae

Beahiy fr ehain

Proper breahing  can hep aduwdet adee physcd
relaxation. Somepeope  use mediaion o yoga
‘Squae beahng' mayhep n pandy  Suaions.

Squae beashing  uwses for pheses o bedhing

edabion, had,  inhakaion, hod |k dons doana
wory-iled mind and provides more oxygen.  Count-
ing keeps the mind busy while systems are slowing
down. Four counts for each phase is the rhythm.

Almelrs

Alimaions ae mpoiat  n desing  wih negaive
s Whendlimeions ae padod, s asi
ponefl newmusc s payed over od soatchy

reoads K o beggg o egoisicd Pdig an
afimaion tet ek pessat ad comobe ad
repeding & ddy widl & beoomes e B sometig
tet a dudes can do Bansoming  seemingy

auregeos  dlimeions Gan be adessoom  aoMiy.

Somedfimmations might be:

* [canleamthemathyljustneediotakemy

e
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Ihaveleamedalotofmathandlde-
sne cedt or nyebrs

I can alow mysef to lkeam math.
I'mageniuswhenitcomestomath.
| amgetiing better and betier at math.

lamsmartenoughtoleamanythingl!
wart o kean

Math s another way of saying things.
I can ty the impossbe

e | ambilart n mah

* lamallowedtosucceedinmath.

Afirmations can be recoded and payed back
saverd  imes befoe bedime.  They can be sad
aoud ety day for afew days. Swudents can
dose ther eyes and say them. They can be
witen acoss te top of apage or in adaly
agenda or math book  Affrmations may be hard
D sy a i ad thee  maybe sfefaag
buger whentey ae i niroduced Honever,
alimeions an hep deage dildes Aide B
moe impotant ten amost anvhing  else for
Uess Sdes ned o st beleig o te
possly d mabemeid  suoed

Concrele doeds o ‘good K peces can hep
Oecrease  math anxiely. Sometinkets  can be
aways camed.  Anexampe might be a lucky
perd, aaysd o Uy doe n apodet o
pue. Oresudet camed asmd med agd
wih her cons in oder o remnd her tet she
e ey dme

Other good luck peces can be wom for  special
occasons.  This ucky pece might remind the
weaer tat tee s power ad suppat i te
unvee  Ths udy pece shoud  be noicesbe,
le abeet ogwen byalbwed oe It shoud
ot poie oomiot, ke asuy bk bu
shouldremindthewearerofempowerment! How

many of us have ‘udy’” shitls or pends? Do
werealy beleve in ther power? Wehave them
rogess

Gooduk peces ae dmir 1 dimaions n
that tey ae afun wayto beleve that one can

succeed N math. Sudents  can dsauss o even wiie
0 0000000000000 00006006000000 000

Sudens aso need © ook caeiuly a howthey
bet Ofen fados ta hae le D '
pu reddods n fot o sudet  suooess.

Sumoundings  and environmernt
EvMomment s edemey  impordant
devieie meth anxety. Asuooessl eomet wl
be different for each pason.  Swdens must ind  what
fees oomioiebe  for temsees Acomborisbe
eMvonment  might ndude aspedd tpe of peper, a
shapened pend o atick make. k might bea
quet room or anosy kichen Sudents  need o find
what fees gt for themseles, ot what they were
od 5 te bet evommet for leaning

lsenng D ones body.
There s anaud rmythm for each person duing a
day. Somepeope are moming people; someare not
Sudens  oten  have no idea what tme of the day s
good for them; but leamng tis and dong math at
te best fme can hep.

sy D mstc
Baroque music has been shown to

hae podve eleds ontirkg ad

ae dosy rbed © musc  Isturerd Musc
wih seady beas seemsi hep bodes and minds o
a comfortable, fooused, and Elaxed  woking  mode.

lsenng 0 dessd musc 5 somehing © ty n te
adt edrcdn dessoom

Tryingamindaumpexercise.

Feefov wing B anawey rmrdudon eede

which may hep some students. For five minues a
sdent  wites whatever comes o mind. Whiing
fuoudy adfs, wih nooompee sences,  wihout
adyss o wory heps b makecomedios ouiside
anareness.  The adk  educaion  teacher can gwe a
word prompt such as ‘math,” ‘“computer”  or “GED
et Sudens  can pobeby gwe idess for awod
pompt tat cases anly. Aler wing d tat
canbewrittenaboutthis anxiety-producing word, the
writingis putaway. k can be read laier or not at al
Sudents mayeven want © rip the wiing b many
gral peces Theidea 5 O smpy dumpaggessos.
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Keepig a success  joural

Suders  can keep asot jpund  about Suooesses
n mah (@ any oher fopc). Jst te ad of
puing Suesses n wing can heb a sudat
eoogize te py o pogess |t B an neesig
purey ta canbereead a abler e | B
amazng what suocess does b noease suocessl

The Eraion  ®ednques mayheh sudens
abvee pac ads Ugg te dher Eedriopes
can hep buid ooidence  and suoccess. Apprehent
son about numeical  nomaion wl  deceese ad
a new asserthveness maydevelop.  Sudens wi
expect to know math and understand  math and be
wig e the ses © gt O s Lis
g readg  readg agen, and kg Oes:
fos ae d meat adwoth dong ad sidenis
w begnh D bdee hn s poes

Ireverence  toward numbers maydevelop.  Look-
g a te by pdue, swes gt see tat

numbers are infleied o skewed.  Wih decressed
mah andely Wl ocomeinceased mah confidence.
Anew diiide  and new opporiniies can develop.
Coidence n mahwl s o ohe aess o
ie h or soogy, rgod edvndogd advances
and socal  changes demand that everyone  be open
o new information. Weneed 0 be abe 0 sot
out what mathematical  knowedge s impotant  and
what isntt  what weneed © refain and what 0
B q

Toos tet Wl heb sudes  medt the ddlenges
o methemaics N oo ooy ndude

e Analzing the acual problem.

e Dsoverig oes fedings and bods.
e Budng oofdece tough Speadic
techniques that alow one o proceed
*  Adoptingadowr-to-earthapproachto

new matera) transating fAgon o
everydaylanguage, usingarawingsand

props o get a better ook at problems.
e Daepig  pobemsokig Saeges  or
math that can cany into other areas of
aes kE

Mah axey 5 not alie seence  Adut educa
ton taches can hep sudens overcome mah

axely and begn the jourey t© mathemaicd
40ES

HWomen'sWaysofKnowing: TheDevelop-
ment of Seff Voice, and Mind by Mary Feld
Belenky, Bwhe McVidkeer Cincy, Nancy Rue

Godberger, and J  Matuck Taue.  NewYok
Basc, 19

2WhereDolPLuittheDecimalPoirtt by
Elisabeth  Ruedy and Sue Nirenberg. New York:
HenryHoltandCompany1990.

s Rd ORQuban  “Elede  Sieges o
* fr Deding wih Tex Anviely’ Javay 199 ®
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