Teachere: How to Hell

by Catheryne Draper

Commente from ctudente like “Oh, | coo” are like mucic to
many math teachere. Becidee ucing modele cuch ac algebra
tilee and place value blocke, patty paper and counting cticke,
what elee can help ctudente fo cee the math relationchipe and
patterng” Thig ic a good question with a not-co-gimple answet.
We know that conctructiviem encouragee ctudente to build their
own knowledge base and we alco recognize that tactile matetiale
help etudente move math modele co ac to view relationchipe in
theit own way. Too offen thege ate not enough to get come stu-
dente fo underctand the math co what elce can we do%”

Maybe acking ctudente to claceify, cort and organize infor-
mation may help. The procase of clacgifying requires that the
ctudent make come daciciong about the information. Even if the
decicion ic simplictic, the student ic creating a mental place for
the information to be “ctored” or, in brain language, generating
9 memory path. Of cource we want g high level of cophictica-
tion for these memory pathe but we mugt cfart emall if the cfu-
dente are not used to being acked to cort and re-cort.

Replacing the typical inctruction of how to “do” a problem
with a claceification or re-organizing fype of precentation
coundg cimple but the implementation ien’t. Very often, thie
change of focug requires an equivalent change in our view of
the way math wagc and hag alwaye been taught - in other worde,
how we were faught.

If inctruction the way it hae “alwaye been” worked wall then
we would not have a nation filled with math phobice and
repeater clagsee, therefore let ue concider another option. Let
the ctudente ctart doing come of the work by clageifying and
organizing and reorganizing, the information.

What can thig clascification and organization focus look
like?” First, it ctarte with the kinde of quectione that teachers
ack. At the vary least, ctop uging quectione that ack for an
“ancwer.” Ingtead, ack questions that ceek ceveral optiong for
recponges co that ctudente ctart thinking about relationghipe
and ctop looking for one tight ancwer. The more studente par-
ticipate by thinking about the math relationchipe, the better
and more efficient their mental pathwaye get. Thig effort fo
change ig not eaey for those of ue who have been conditioned
by right ancwer mathematice but it ic very worthwhile.

If ctudente have modele then they can either individually or
in a emall group try come optione by moving the modele before
recponding; if ctudente do not have modele then they really
chould be in a cooperative group co that they can talk about
what these optione could be before announcing them to the
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clace. Studente need to be trained that it ic OK to have an
opinion in a math clage and that the “right answet” ic not
alwaye the goal. An accurate calculation ic alwaye the decired
recult but we teachere are not getting the bect reculte from just
acking for “right anewere.” The good news ie that thie meaeura
of our US etatue hae been changing cince the TIMMS reculte
wete publiched in 2008!

At the K-8 level, ctudente chould be acked about patterne
co that they can clagcify by number totale in the addition or
multiplication tablee inctead of being cubjected fo timed tablee
tecting. All question steme need to encourage ctudente to rely
on themeelves for appropriate recponsec rather than on the
teacher or the book. Yeg, ancwere are in the back of the book
and 5 x 4 will alwaye be 20 but ckille cuch ag problem colving
or claccifying are far more important. Ac an example, the num-
ber 20 can be 3 category that containg expresciong cuch ag 2 x
10, 1 x 20 ac well a¢ 5 x 4, plug the addition exprescione
cuch a¢ 15 + 5,10 + 10, 14 + 6 and all the rect of the relat-
od addition probleme. We cannot forget the 40 + 2 and 100
+ 5 optiong for exprecging 20 when the time comes for divi-
cion caleulatione. The idea of clageifying and corting i related
but not limited to the familiar fact families. The objective ic to
allow ctudente to develop a cance of internal celf accacement for
what makege cence about learning by employing clascification
ckille and that getting “right answere” ic really more about cal-
culation than about the burden of rightnece.

Ingtead of repeating what the K-8 grades presented for ctu-
dente who did not understand the material, let ug tty encourag-
ing ctudente at grade 4-6 levele to cort and clasgify ag ig illus-
trated in the work that Leomingter teachere have been doing
over the pact few decades. An example of 3 claggification Sort
ic reprecented on the tight page. Othete that have been devel-
oped by and for teachere are available for download at
http://www.leomingter.mec.edu/pro-dev.him. Thig fraction, deci-
mal, percent Sort illustrates how uging the came eymbolic nota-
tione and changing only the presentation into a claccifying or
matching activity can be achieved.

How to quection ctudente and cteer them in the direction
toward ceeing their own way for learning mathematice hae been
given increaged emphagic for the pact ceveral years. The
National Council of Teachere of Mathematice publication
Principlec and Standarde for School Mathematice hag provided
many optione for quection cteme in both the 1990 and the
2000 publications. Some of the better claggification steme
are: “How elee could you organize®”, “What ie cimilar
about?””, “What ic different about?”



dente “Cee” Mathematice
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Middle cchoole and high schoole are not exempt from the
benefite of claccification, organization and categorizing through
what could feel like to ctudente to be a learning maze of algebra
and geometry topice. Far too often our ctudente get to high
echool without “the bagice” and then are left adrift or worce,
tequired to rote memotize yet again what they didn’t remembaer
from what they memotized eatlier. | have ceen the miracle of
the ctaying power that the procese of classifying does for ctu-
dentg, ecpecially the studente who didn’t underetand the origi-
nal precentatione. It worke for ceveral reagong, only one of
which i¢ that the other techniquee didn’t work and don’t make
cenge to ctudente. You can claccify anything if you have
enough information.

The Algebra Game program ic an example of having
enough information to claceify. The program hag g total of 22
decke ceparated into four Topice - Linear, Quadratic, Conic and
Trig. A total of 4% examplee of linear equatione i¢ available fo
clageify by clope, by y-intercepte or by equation depending on
the cpacific mate provided. The came ic true for quadratice,
conice and trig just ucing different applicable characterictice of
thege equatione. Inctead of clopeg, the Trig Set hac amplitude
carde that have a cimilar impact ac clope carde do for Linear
Graphs. Studente have enough examples with which fo cort,
clageify, categorize and organize their way to geeing ag many

relationchipe and connectione a¢ they can.

A friend of mine recently reminded me of what | had caid
cevaral yeare ago - “kide who are vigual learnars just procase
differently, they think about thinge in a way that ic co different
from othere.” At the time | wag becoming more aware of the
myriad of waye that ctudente “cee” not juet with their eyec. |
am ctill awed at the cheer magnitude of different wayg that ctu-
dente “cee” mathematice, only come of which are meacured
with vieual inctrumente. Since knowing all of the wayg for all
kide to cee ic not a “countable cet” then maybe it ic more effi-
cient for ue teachere fo cteer them with clascification quectione
co that they can “coe” what they need to cee on their own terme
in order to underctand.

Recourcas:

* The Algebra Game: Linear Graphe, Quadratic Equationg,
Conic Sectione, and Trig Functione, © 19€9, 1997, 2005,
2007  hittp://www.mathstudio.com and click on the appro-
priate icone.

* Leomincter Public Schoole, Leomineter, MA, Available for
download at webgite addrese: http://www.leomingter.mec.edu/pro-
dev.htm and click on “Sorte”.

* Principles and Standards for School Mathematice, NCTM, ©
2000, Reston, VA http://www.nctm.org

* Lampert, Magdalene, and Paul Cobb. “Communicationg and
Language.”. A Regearch Companion to Principles and Standards
for School Mathematice, NCTM, © 20083, Recton, VA
http://www.netm.org

Catheryne Draper ctarted The Math Studio 25 yeare ago
because che wanted to focug on the tactile and vieual pedagogy
for teaching mathematice to all grade levele. She had already
been a high echool math teacher, a district and ctate cupetvicor,
a math editor, and a concultant for math education profeccional
development. Since opening tha doore of The Math Studio, che
hag welcomed the opportunity to teach all grade levels from
Kindergarten through college plue cerving ac a math coach, pro-
feccional development trainer, materiale development, and
ageecement item writer.
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