Using Coloured Rods
TO TEACH ARITHMETIC

SOME FUNDAMENTAL PRINCIPLES
By J. GEDDES

rJ. Gedqes !<s one of me Provr ces more ro ressive rrmar
schoo rrnch n, as Iqu artrce shows, . err t wr
a tgcﬁ ri s 1n eifucatron o r vrc r?rrncr )L

s Tote cr il ofotrﬂcregbn% an rapr ymélrnowrng lgigrrsgcoveﬂe
rimary Sc ooq Fohannesh

|Nthrs article, which does not claim to be authori- stitute, the initial letter for each colour, e %I instead

tative, an attempt will be made to discuss the of writin eIowTsc rlet="light-blue+violet, the
teachrng ?arrt mePc bY the use of Coloureg ? write ﬁ?)?l ?r rod sgor Hocks y
The usé of Rods at Blairgowrie ?chool IS stil sens ange from 1to 12
the experimenta staﬂe and” wha ollé)ws IS merel There |s not the sIr htest doubt that other
a sug ested .approach.. Coloure were Intrc- coloured rod systems will soon \Pdpear but 1t is not
duced”at this school rnto a Grade Il class at %h g#r pose of this article to advocate the exclusive
Be nnrng of 136? and have srnce been provided tor use any one system.

gra es and for Standard |. Apparatus

Sq

+Jhe following reference books and documents Teachers have always used coloured bIocks beads,
haye been used: , and a varret ongrete objects jn th eh eﬂ‘ortﬁ t0

“Course In Pure Numberi 1 based on Cuisenaire/ feach numbe l\r\rr%r [rrespective of whether teac er?

Catte no l}/lethch This document, which was . re- hntroduce Co rods a ﬁf stem or not, they stil
Pi é? the Federal Mrnrstrg of Educatron ave to teach Grade | c ren t% e%en i
ho re ﬁ stil

esia and leasfa and }/court XOf the Educa: Pumber e 1,2 3upto
Victpria arn numboer ames the countrng erent

tron Departmen Austral ra has proved

t
Fo be of great val ue ando (ﬂ ?tatrons rom It appear ?ts number r nxmes etc ‘ IS ess ntial that
rom trme t0.time. In this article i} il ecome co familiar with  number
Anthmetrc with Numbers in Colour”2 by C. {) uer eenroan erore usrn the ros Simi-

|n ththe limit rou
1 iater in this argt Py

“Tﬁe Young Mathematician™3 series b% CED 9 sages (ot oF than coloured rOJC) Foull

Brrrell It | su ested that If this series of oo of” objects
egroal{]rgns us%nlgc(golrtrrbgnmtmége been eg{ttevrvréir use(?.J

|e Introduce tﬂe first book when the uprls are  Using Rods
attac Ing. number. va ues () We rods. The reason The Iearnrﬂg of% Llrence of nu ber L rtrn? ﬂd
Qr this rstat Birrell |ves ustratrons?owrn a %rouprng will” propably take up t
prcture of the rod, the relevant numeral and rst éerm and coloured rods erI come Into opera-
written word, £ s fet t at the numbe]r st os tion during the second term.

are associated \grrt the ro tﬁo soon. T ustra When ¢ Ioureg rods a\rc introduced, the follow-
trtovr\}(s) |%a1$sese 00} eans t\Srv gwcgrgte(%(ne gﬁg ¢ mg steps are made possible: —
[ e 10 e T the vl of g & 2 R S LS A AL fgrrsct v’
icellet, dea, e otfer numbers are-Gealt wi nymber, f
'”N aF Manner selves—a very |mportant eve opment

our Factor Mathematics“4 by H Thomﬁ b PUP(JS see nugr gf as “wholes™ or “groups”
son Thrf s¥stem mtroducef] a (o rpIet?I?/ differe (cardinal number
?eto colours. Here, too, the children first become  (c) Thea/ are abIe to learn the significance of
amiliar with the coloured rods and then they sub- ality”
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id) Thert]/ feveIoB an understanding of the “nature”
the four src o eratlos Je addition, mul-
tlrrrrlhcatlon su E]act on division,
% Htlp a5|sed t t the coIoured rod%
the ch h

gVEIO the concept 0
W OFES 1e. 1 r%OUI’HGS? Ol’p SIXness” o?pnum

ber, and unless thls s fully grasped, none of the
operatlons can be understodd, “because eVery opera-
tion mvo ves who eé

T e col oure ro é are mere ﬁ/ a means to an end.

he pupils. must “discover” tesrg | d|cance of te
our o erations, When rods al sed without é
complication of_numbe ugs are able 1 IS-
cover the sr%nrftcance of adaition, multiplication,
su tractlon ang division.

Onz when the srgmfrcan%e of the four 0 eratlons

been cear %s nd only

n hould t ubstitute s os num ersa for
fcoours WI| Iearn twh t was true of
colours remains true of numbers when these are
used Instead.

Se]qruen%e" ht well be asked:
e following questions might well be aske
¥Whit sfe uencegshbuld %e followed In the tea?hlnﬂ
\(/)v ; ourourresg teratrlr(tn?n t| oes the sequence It

T e Grad 'Ab \mth addition andI dh%
su tractlon—lt | t that t e sequence sho e
add|t|on] multiplication, btractron arf]d then dlivis-
jon! There IS a naturaI evelopment from ad |t|on
to_multiplication. $ éractron &oo IS an extreme|
Ifficult once t. Grade | children should actuall
eal ur rperatl ns orally, using t
metho s su%ested ater In this artic

As the nafUre of one operation becomes %Iear tﬁ
%epur s0 he, wil [Lro%r 5s t0 the next. This wi

€rms as nu r values are
not a SOCIEI'[G(? Wlﬁt g.C0 our un 1? four op era

tlons been taught in terms of colour on
child at t is stage |sgconcerned with the “ natdyre” of
the oHeratmn not numper.
hildren will naturall d/ groceed at different rates,
50 grou Ing 1S essential. As the various r%1roug
oceed rom on taeto an?t er, those children
o have t%;rasrrl) ature of the four o eratroB
now shown that symbols (numbers) can

att%oe to each colour.
The ch(tdren wrP hen att%ch number value to

31 rods and will go throu It e same stages as tpeu
§ hen the t] ched cg our values. @Re teache
WI avri er own |scret|on as to how much

time wil ﬁ)ent at_the “colour only” level, but
FnﬂSt ensure the “natyre of the operations” IS
tygras ed before procedi %n

een suooeste that ultiplication be dealt
W|th after add|t| and that sequence WI|| be foI
owe %tlcle It is rb(?ssrble that th B
Sylla uses as they now stand may we have to be
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?difie if the tea hln% of Anthmetrc dt' g
bt L S P
|catr|8ng r%(V%hta(t)t egs]? dce |Idren in rad? 1 will

o wnten work Involying addition and multiplica-
tion only. Certain chrlijren In Grade |, who pro-
?ress more wcky will do written work in Sub-

raction as w
L S
ﬁ%) hltdl aﬂec IS not orced to fit t aratus
IS M it Im eratrve to %L glu tr|]rg

stem.
Rt
It 5 sug%ested that the ﬁowrn sequence be

nu!’h Iesr Io%lca]lu rt%e\}vorh S%n th]%e basi hat ordmaI
10, s?toud be stu mi befor eaI| ’with nuﬁb{j
rou sor “wholes’ dren

car Ana num er
us a?o haveafu understandin fthe meamnﬁ
(f ua 'té and so It is eSfentlaI th tthere be a fu
understan mg ord mg f 8 to qne
%eduenceﬁ rdinal numboer (wholes edHahty

efore there can be an understan mg of math
matrca 0 era d$

Once ren have Iearnt nubmber sequence

up to 10, an ave_experienced number In as many
wa S af bIe they should use concrete objects
ngt coloured rods) to’learn:—

) “lertlng” |e selectm? a specified number of
trom a larger group, e.g. 4 objects from

éects
ou nstructing grou Speci-
fed ﬁmbro %(J)ects egqn? |%ups of three

The oebéect ehlnd rouping is that it Ieaﬁs up to
an under tan ng um er-seen as a “whole” or

ardinal numpe
gn e teacher 2 that tl]?yl'm'ﬂ gstoo

u concepts have een u
g PLP rods c n be Intr guced tor the rhrst time,
here the rods are intro uced woug

Broba%f%e urin tesecgn eg rmnT trﬁ(dssecou
woorlhfd he used) to he excrtus\r%n ofél ﬂ other numgr

Further Sta?es

This first stage is known as the “Free-Play Stage
No wnftte grk in connect}on er'[ they roag

done at tE sta] u) written invo vmq
ordinal rl}um er s reee |ceontmttreemt teecﬂogne
Yvar/n tﬁe co fhthe rods, a 3%% are oq

en . The Chl dren s%ouljI ara\h?r a

trgart rgea\we actice - pecomin
e relative sueg ?(h rods. Theygshom Identi
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rods Wlth the ees cIo ed, hold,. tge fingers wide
g ol el o
wh ere holding a handPuI of rogs behind his bacf< ﬂ
ki “’J%Rge?te nde i ety tvdté‘dr%t
This vgouﬂd Indicate a thorough famPlanty with the

rogs.

_Teachers should ask: —

“Show me the smallest rod—what colour is it?”

“Show me the biggest rod—what colour is it?”
(||| “Show me arodali Lttle blgger than the white,

much ertanBeW| 50 0N,

The netst Bould e “Directe Buddlng and
this can be done by Introducing “Staircases™. Stair-
Cases Serve two purposes:—

(i) Egmggsure a thorough knowledge of colour
(ii) o denrtg(rjtsstrate very clearly the relative size
“Thls stage 1.0 n%anlsed s0 that the child ;f
tl;resss ro an |m ature awarene%s of the rel t|ve
engths o e rods, to g stage where his oonceP

e IS fo Clear,” that he can work
(a)tPsttreacrt(I))éswith visual images of the absolute lengths
e next step is a true understandlng of

qtualltg Chil ren often u?]e the e uals i n

u e_Indiscr

|m|na\te L}/ (and wit out real. ynderstand-
euseo coloured rods. enables children to per-
tf o Wpmeclvey e Smicance of Sg b,
affd andaY ﬁow and so on. Crn%dren sh ? be
? ‘discover” as man Cﬁmt)‘lnatlo,ns as pos-
ble, and 1t 1S 5ur9gtestedta e “mats” made at
this sgage shoul consist of more than two rows
Once the si nlf\oance of e%uall has . been df)
covered, a nafural development a er this will
an_understanding of the nature of addition.
The teacfer s oud select a,rod, £.g., orange, and
Bllow uplls to H at” wdta as man com
Inations’ as possible—yellow and yellow eua
orange; reen and red and green equal orange,
ao on. P ﬂ s should he en ouLage to exp[ore and
scover a the ways In which “rods can’ be com-
bined, to equal each of the other colours. Tney
should be taught to read their “mats™ in as many
wa sas possible,

(w]a |%y be| tau ht, attentlon was
recte actft at ro wee egua ?
hoever, te use of “mats” ern]p asies the act
aHerosare “combined”™—the com |nﬁt|on 0

wholes”, To emphasise thls Introduce the term

t]e next stage which de elops natul']allg
“mu tn%llcatton ecause multiplication s “the add|-
tion of equal numbers”. The teacher may again
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?e ct the or ngve r?d and the Chl|d should read as
ollows: Ye low equals oranﬁe two
%e OWs ¢ uI orange Ive reds equal orarge; ten
hites e(% orange,”and so on.
Repeat | gr Cess usmﬁ other rods and thus
st ess the | |n etween add |on and multiplication,
|s can b n| reading the mats, In terms of
%dltlon and mult g cation, as“many waﬁs as pos-
e The ap roahsould - “Read_ yolr mat In

anot er re[]era e ot to introduce the
term “mu tg)hed 5 |ssae]
When the teacher feels that there sairu undler-

standing,ot the nature of additi nan mu t|p |ca(§|on
and th%r reIatlonshlo to each. other, procee
ta)oJ q gconcept of subtraction. Th approach

“What do we need to add to black, to equal
V%Ftat do we need to add to light-green, to equal

TR | add anyihi to equal black?”
(to rgf?tforace coanqgf mehtary at oglelor? “He et

em nt dr
to add to one red and one crim-
son, to equal orange
One should no

substltute the term “minus” for
“What d] "
away” s o(u ]

a gh f]erm ta|<

av0|e By u mgteoomPe

entar fn Proae |t IS far eaSier to explain
eteo n| ue of subtraction.”1 ‘

smg eterm “minus”, Instead of “what do |

need t0 add to...”, all the above steps should be

re
T r0CEss shoul Re repeated using othe rrds
eenc alroonoe t of the nature of su tractlon
efore p o%eedp ng the cths ould be led to read
ad ition, mu tlo tion a titraotton situation
le| rods, 1. ey S oudb ‘mats”’ and rea
ednum av:imet f wa ad them, in terms o

Ition, mult g cation at/td SH tra?tlon This allows
e u lls to see the relationship of one operation to

“T e “next step s to develop an understanding of
the nature of DIIDVISIOH ant? tp re]atton to the o%her
pro £35S’

The aﬁproach could be as follows: —

(i) Ask the questions:

“How (P?y yellow rods are equal to one

orange o

roHdO many red rods arc equal to one orange
‘r‘(t)-(ljow many light greens arc equal to one blue
(No remainders involved here).

(ii) Then introduce tewamders e
‘r‘(IJ-tdow many light-greens egqual the orange

Repeat this step using other rods.
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(iii) What does orartge fruttus ONe light-green

%ran e minus two light-greens equal: Orange
minus hree Irgh1 %reerjls egua
Repeat using Othe

(iv) Can ou find two rods of the same length
ewa oan orange rog?” }
hat coloyrs are the two rogs?
“Can you find three rods of the same length,
equal oaque rod?”

guprl should reach the stage where he can
trﬁagle 5 So lows:—“Orange, minus™ two reds, equals

“When this stage | |s reached, there is a true under-
standing of division.”1

Consolidation

At this stage, children should burld “mats” and
read them In smanz Xa d)OSSI le. The shouL
real them |n terms of addition, multiplication, sub-
tractrorh division.

this juncture, THE FOUR BASIC OPERA-
TIONS have been dealt with in terms of colour.

Introduction to Fractions

At this stage teachers could well introduce pu
s‘m? %9 (fns Here too, h hou% ph
andled on a colour basis only, eg we can see
“Two, whrte rods e uaI ?]ne red ro We Cﬁ Iso
say, “One whi ? fa red rod other
rods ule to 10 should be h%ndled n asrmrlar manner.
Arlthmetic W\(h Numbers. In Coloyr ntr duc
tory Stage, Boo ard cers
Int oduc on to the, Curse arre— tt no Met od of

Teach |n r|t etic” atte no
?how v cea Y ow to ehandet troductro of
ractions. this w

¥ fractrons ta e their p rort)er
Elace in numger work.  Symbols, e'g + + efc
hould be used only after the teache has covered
the four operations In terms of number.

The Eour Basic Operations in Terms of

ere again the ?]brect IS nf)t to study r]umber
drrec‘ umbers here, as coours revrousr¥ abre
mere a means to an en Wor must not
organised so as t cover basi 'ﬂ facts,
eachers are still concerned with synt esrs and
the nature of the d})eratrons The nef(t ste
“aftach” num er 5 to the coloure ros
umber facts are not deduced from the rods, but
icleas arne |nt revrous sta%e are |mepose Upon
B s
? wor Iger(e the |mgshoulda tbe %o |?tevgo
‘th? ility to recogn se rods |n terms as_follows: —
Ite. Is ?ne what I this rod?” Repeat this
process with all rods, to ensure that the relationships

10

are gras ed. Tlhe children now return to burldrng
taircase anda the stegs connected with that st
ut Instead. 0 usrng olour namﬁs use num er
values. Iérs very | portanttattfvrsual |mages
of the rods that “are attached to colour-names are
carrred across to number-names.’

é IS has een d ne eat all steps WBICh
were use to stu |t¥ t Now Use num er
nams Instead of %1 njames previous| used

dition” (as wa done

ats” In ter
Wlth o%ur amei oW Use. nymber-names
mstead Dea srmﬁr wrtﬁ multrp(hcatron subtrac-
tron and divisjon and then finall reag ‘mats” In
ﬁrms of the four oReratnﬂts Up to this stage all
e work has been done orally

The Introduction of Written Work

The teacher now Wrrtes an add|t|?n sum from
the rods, mteformfo { plus 3 equals_10.

Now Introduce the form: 7+3 0. Do a variet
the %Fh(tesﬁstorerﬁ 0 ad |t|on: as %ere%Jrconsolrdajtre
This can be done b Flowmg the children to build
and write their own Sums.

Multiplication
he. teaﬁher wrrtea a. muIt Ircatr n sum from the

rodis, wt orm: |mes %qa 4. Now Intro-
duce orm: 2X2=4. (Verbalised as T)otvyos
Consolrdate written form by doing

equal  four”)
a variety of exercises.
Subtraction
he, teﬁch Wrrtes a. subtraction sum from the
rods, in t s 6. Now Intro-

? orm Qf 8 minus 2 e qt1

uce the form: 8—2=6. Consolicate once again

y dorn%1 many written examples.

The ﬁ ildren soon realise that the signs +, —,

n?\r/ﬁeste same meaning as “plus”, ~‘minus and
|

Interpretation of Written Equations uith Rods

“The teacher writes srmrtJIe %(iuatron such as;
7+ = w this form) .on the blackboard.
The chi ren. make this e atron wjth. therr rods
and then wrrte |t In their exercise books
Ensure that th eZ et GHOéJg eractrce n readrng and
wrr}rnq addition du s and then deal similarly with
mult |cat|on a subtr ction. Here, once” again

Use. mats, a I sto read and write stms
whrch Include aﬁ threg Beratrons

The next stage is where pupils wrrte NSWers to
wrrtten £ ua% S WI\TTOUt srﬁg rods, i

t IS
i
Exercrses l’(on} Part tl)l of Caté %nos Introduct }
tage (Book I) may be used and Drackets are intro-
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Fractions in Terms of ISumber

dws ead oLcoIo r, NOW mtroduge symbolsi, i, etc,,
and show that what was true w, en using eolour |s
also. frue when usrng rgrm er. eer to Caéte no’s
Arrt metr Wrth N m ers n ur’ Introductor
page 24 and Teac er’s Introductio

e Cursenarre—Cattegno Method of Teaching
Arr thmetic” page 35
Whe[r eacr}ers th t teachbthe asic mathe-
matical ideas roml Oand eyond, the tea er
w ebreate srtua&rons S owrn% that’ conc Y)v
ave een ?rme and ex ressdwrt num ers

ﬁo a [% to numbers above 1 }n other words
uset nﬁ)roac for numbers rom 11—20 as
was used for numbers below 1

Progress of Children

Throughout the year ehrldren WI|| be working at
drff rent ?ta es, and by the end of the fye%r man
might” well have outst HJ ed the rest o e class.
Lt appears th Jef?re t tteaches WOléId have 10
Hrn Ividual record 0 a& r%g e?s
ritnmetic. Thrs record should pass up wit

BOOK REVIEWS

World Perspectives in Education
Edmund J. King (Methuen).

Unrversrt e ar ments of Education and Teacher
Tra nin uld examine Dr. Km ates
|c as astu X Poom ar trvee uoa |on ar]
a most ercipient analys the less fre uent
reco nrse r emst t et us represents (|

he most Tucid and. well-informe urv swe
ave seen. HIs rang eo mterest |swrde Votes,

for instance, man pages to_the qu stron] VYho i
ducated? He exajn the |m8?cto tecnological

n our fra rtonal s 0f feaching. He Ton-
srd%rg t g WOI‘f A \A@e’m o* teac I recruit-
ment an érarn nP He inds it strange that “m st
Barents and. polit créns do n? effectrve# eman
etter or different education for most P E
tion than, 1t now receives . . . for industrialists are

convinced that before 1 Othr must be a rapid
shrq“t towards a more higg ly ski Ied labour fore
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child, so that hf new teacher is immediately aware
ofthec |Io|sa ility In number work

J’? e to time fantastic elarms have been
made for the colour ro ?ﬁtem P/ person who
nas not used the rods would be quite entitleq to
ook upon many of the claims as ber Im ossrble
Ut orice they Mave used the rods, they too, will
see what possibilities exist when this system |s "Useg,
This does not. mean that children srould be sub-
mrt(ﬁed to various forms of “mental ¢ (mnastrcs
Un erstgn%rnﬁ] comes \grth maturity, and this must
always be borne In min

REFERENCES
in ue Nu Based on CH sfenar{e/

|c ona ustS aI

e
i

J% V%% .Jﬁpm@ GRR I
dd P Ediafion
ment

(2 aﬁ\ﬁtametrc with Number n Colour Books 1, 2
j aﬁo o(uana zﬂrgm:&c&arb E!ntr(ﬂductory Book

“C I ﬂFa tor Mathematrcs The First Year Part
ﬁﬁ irst Year". Teacher’s Handbook by H. A

but the nation’s Ieaders have not translated this
conyiction into terms o é)opu are ucatlon Brrtarns
teac fr shortage In_ 1961 was 90,000, and ex erts
ﬁalcu ate that—as advanced thi (J<ers in dS outh rrea
ave aways propose sou one— asses
should F duced to a maximum of 3 (aren
But to efect this, 110,000 more teachers wou

(e uired in_Britain y 1965 Dr. King, who Is a
ecturer in Educatron at t e Universit of London
?omments that the teach mg professr n must ook
orward to a decreasrn(g R pularity. ang ﬁ ?enera
Y;/orsedn ﬁ ual |ty In Its New recrurts That seems
oun P F

nrarntar S, _unless proB
esteem aré qreat Hance 'The sort? 8P
kv}oun man or womar who In France or Ita

ave ‘pecome da econ a Rl sch %o tea%Per HO

In Brrtarn and the ash o ain t
managena or scrent IC ower elite. t IS un
doubted rr{]true that mant)r/]e rammar school heads in

S

Britain implicitly assess the”teaching profession very
Ji!
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