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ABSTRACT

During the school year l-959 196Oc a control]ed

experlment Ínvolving 791- children v¡as conducted in the

V{ir:nipeg schools in order to evaluate the relatlve effee-

tiveness of two different methods of teaching arithmetic

at the Grade One levelu namely the Cuisenaire method

a:rd that suggested in the living Arithraetic Series.

The philosophieal and. psychological bases underly-

ing the two methods \,vere compared and contrasted, ¿.11

available research in the field of arithmetic applieable

at the Grad-e One 1evel was surtmarizecl, The Grade One

programmes of eight arithmetic series other than those

u-nd.er comparison jn the experiment Irriere sr.r¡:rnarized and.

compared, All available research into the Culsenaire

method r¡¿as reeord-ed..

Eleven experimental classes consistlng of 509

children vvere matched vuith eleven control classes of

285 chitdren" Every precaution vuas taken to ensure that

the exneri mentaf and. control eLasses üiere eomparable invr!.yv¿

regard to intellectual ability, that the schools lrvere

compe.rable in respect to size and socio-eeonomÍc area.s

a:rd. that the teachers were natehed as far as possible in

respect to experienee, ability, and" lnterest and suecess

in teaching arithmeiic.

In the course of th.e testing programme tests were



administered as follows; reacliness test at the beginning

of the experimenb, an achievement test in lliarch and

again in June u and an intelligence test in I{ay"

To test achievement, a Power Test was prepared and-

validated bY the writer. The tesi consisted of three

parts: Part One testing cotnpetence in the l'¡ork covered in

the Grade one arithmetic course authorized by the F[inisier

of Educa.tion for the Province of ivianitoba; Part Tv'io test-

ing ability to apply computational skill ancl niathematical

understand.ings in novel or unfamiliar situaiions; Parb

Three testing concepts peculiar to the Cuisenaire course'

In order to validate the Por,rer Test, a preliminary

t,est was consfruc-r,ed and given to one hund.red children in

three Grade One classes ranging from slov¡ to accel-erated

in three schools in various socio-economic areas of Ïlinni-

p€g. An Item Analysis was done and the test was revised.

A second preliminary test was given to another one hundred

children in three more classes ranging from slow to accel-

erated in three more schools in various socio-economic areas

of the city" A second ibem anal¡r5i5 was done and a second

revision marle before the Power Test was final-ly constructed'

To obtain the subjective assessment of all persons

involved in the experiment, questionnaires concerning the

advantages and. disadvantages of the cuisenaire method and

maierì als were sent to all teachers and ad-minisLrators of

the classes concerned"



The nor"cûality of the sample taking part in the

experiment was tested by the ft$ood-ness of Fit't techniques"

By means of r-rngrouped data, the lvriter eomputed'u described

a31d compared the mean, the stand.ard. d"eviation and- v'¡here

applicable a frequency d.istribution a]1d a histogram for

each of the groups for each section of the testing pro-

gramme.Thegainsmad.ebyeachgrou-pd.uringtheperiod.

Lfareh to Jrrne iffere also computed. arrd compared"

The replies to the questioruraires vÙere recorded-

anð- srrmmarized'

The following generalizati-ons regarding the v'ela'tive

effectiveness of the tvuo method.s of teaehing arithmetie

\Ãiere d-rannm from the objecti-ve and- subjective resultss

l.TheCuisenairemethodisagenerallybetter
method of teaching arithmetie to ehild.ren at the

Grad_e One level- tha¡r that being employed at

present in the l'tinnipeg schools'

2. .4.11 persons concerned with the experimentaf

classesagreed.thatthechi].d.reníntheseclasses
achieved.betterresrrltsand.enjoyed.arithmetie

more tha;n those they observed being taught by the

traditional method." They vlere wrani-mous in their

opinionthattheCuisenairematerialsbeused.on
a larger scale in the future"
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CIÌ:IPTER I

11{TF'ODUCT]ON

PURPOSE OF TIitr IHESIS

Du-ring the school term septem'oer !959 to Ju:re l96}s

urrO-er the cli.rection of i,,]r" A.D" Thomsonu Assj-s'ca-ztt Super:in-

tend-ent of Schools¡ 1j"'¡iiT.nipeg Sehoo1 Division ITo.I, ihe w-r:iter

conducted a stucly in the 1l,rii:ni.ceg School Division" The stud'y

v¿as u:r.d-ertaken in order i;o Secu-re some factu-al evid.ence re-

gai:d-ing the relative achievement in arithmetic aÌ; the Grade

one level , of pu-pils taug'ht by the cuisenai::e rne-bhod- and of

those taught by the traditional neì;hoct employeil at tha.t ti'nre

in the r,''Iinnil:eg schools'

The pu-rpose of this tnesi-s is to report the Ðr'ocedu-r'es'

a:rd_ -bo evaluate the results of this controlled. ex-periment in

the t-ight of the researeh d.one 1i'1 ¿fi-bh'netic a.t tne Grad'e One

1 evel- durj-ng the past fet'v years '

I-IO\I/ THE STUDY C.{i','m "A30U[

fn order io meet the rec-uirenents arrd to attain the

aims aJlcl ob jeetives of a:rith-me'6ic as outlinecl by i;he LÎírris't'er

of Ed-ucation for tne Provj-nce of i\ia-rritobau Jqlly-$¿glersu

1



pqrq""l and. Jo1ly Nunbers, ËpgE ,Qne2, the Grade One books

of the living i,rith:netic Series, ha.d been used' in Grad-e Qne

in the $/Íruripeg Schools since February L95+" I'i'Jþile the re-

sults obtained. through using the living arithmetic series v'¡ere

considered- to be satisfactory, such outstasding results were

claimed by school systems in other parts of the $/orld using

the Cuisenaire materialsu that Dr" \'T"C. lorimeru Superinten-

d.ent of Schools for the T'Iirutipeg School DivisionrNo"l, d'e-

cid-ed that the Cr:.isenaire method should be used exclusively

on arr experimental basis in several Grade Qne classrooms in

r,Vinnipeg for one school- yeaT commencing September 1959'

vlLren the present prograrune in arithnetic vì¡as authorized

by the lfrinister of Edueation for the Provinee of ll4anitoba in

Lg53s flo text was d.esignated" for use at the Grade one level'

The aims and. objectives and- the topical outline to be followed

in all- publíc schools in l{anitoba vuere set out and made avail-

abl-e to al-l teachers 1n the programne of stud.ies Arithnetic

Grades T - Tf, but the decision as to whieh text to use, if

orre lvere considered necessary, \ffas l-eft to each ind-ividual

school board..

Guy T* Buswell ei; à:-.s Joll-y Nr:mberç, Pri¡aer, Revised
Edition, (Toronto: Girnn artd Compa.rry ) ø

GuyT"Buslrellglili]}1amÂ"Brornrnelland.lenoreJohnu
Jðity ivunnefsu'go,otc one, Revlsed- EdÍtlon, (loronto c Gi11r

a.nd Company) "

Arithmetic Gradgs I - -VI, AuthorJzeð- by The L[inister of
anitoba' (t{íryíF?sj R.9:-HÐnse

Queenus Printer for the Province of l'{a¡itor'a, Lg>t)"

1"

2,

5.



Beeause it was found. that the Grade One books of the

trivíng Ärithmetic series paralleled so closely the outline

autþorized by the Minister of Ed.ucation, l{r. A'D" Thomson

sent out a d.irective on Febru-ary 23u L954, to all Grad'e One

teachers in Vlin::.ipegu advj-sing then that they lniere to be pro-

vided with the Grade one books of the living Àrithrietie series

to assist them in their teaching of arithmeti-e" In accord'a:rce

with this d.irectj-veu the lriving nrithmetic Series had' been

in continual use in al-l Grade One classrooms in ri/iruripeg from

February 1954 until- the introdr.rcti-on of the cuisenaire mater-

ial-s in eleven cla.ssrooms in September, L959

THE IIVING ARITHI1JIETTC SERTES TIEI|I{ON AJ{D T}TE

CU]SE}T¡.TF3 IUEI]HOD OF TEAC}{ING ARITHI'ffiTTC

.4. study of the living Aritirmei;ic series asrd' of the

Cuisenaire method ind.icates that the authors of tnese two

systems hold. quite d.Ífferent vie1vs iir regarcl to tire aims a31d

objectives of arithraetie and. the ou-bcomes expected' at the end'

of Grad.e one, It also ind.icates that the philosophy and psy-

chology i::rd-erlying the two systems are vastly d.ifferent'

TrrE lIvI-][G Æl{ H:ì"E-TIC SER]ES

TheauthorsofThelivingArithmeticSeries
JqLbr -[unb-e-]:s is a part, Guy T" Enswel-lu 1Ui11iam A"

and. lenore Joh:eu maintain that although arlthmetic

of which

Brovrnell

is in the
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elementary curri-cu1u-m because of its social va1ue, it has

been failing to make its expected social contribu-r,j-on.

They state that it has become a narrov\l lschool subjectr,

functioning neither in the life of the child learner, nor

in the later life of the adul-t, The authors want chil-dren

and adults to be efficient in solving the quantitative prob-

lems they cannot escape, but they want more than this.
They want children and adults to be intelligenb in quantita-

tive situations, They v¡ant them to become increasingl¡r

sensitive to new'number needs and to see new uses for the

arithmetic they know, They assert that quantitative intelli-
gence, not quantitatÍve efficiency, shoul-d- be the goal'

They claim that exþertness in qua-ntita.tive thinking

can be developed only by naking number and. number processes

meaningful. The authors believe that the more meaningful

arithmetic is made, the more significant it becomes; the

more significant it becomes, the more attractive its rneaning

should- be.

According to Busrrell, Brownell- and John, both mathe-

mabical and social purposes are essential- to a complete arith-
metic prografimee but in the l-ast analysi-s the reason for
teaching arithmetic is not niathematical but social. It is

the authorsr contention that aríthmetic is taught in order

that chil-ct-ren may adjust more happily ancl roore intelligently
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to a culture which steadily becomes rnore quantitative'+

The goal of the authors of the Living Arithmetic

series has been ltto make arithmetic appear to child-ren attr-

active, challenging, sensible, useful and enaturalr; to

help them enjoyably and unclerstandingly to develop a kind

of thinking which will make them live more happily and more

intelligentl¡rr " 
5

The authors of the Living Arithmetic Series suggest

the foll-owing níne principles of nethod;

1u orderly development in quanti-tative thinking

must be insured.

2, Children musÈ be helped to see sense ín what

they learn"

3" childrensl activities must harmonize with the

purpose of arithmetic"

4r, symbols must be withheld until meanings are de-

veloped; drill must be withhelcl until understand-

ings are develoPed'

5, The way children think of numbers should be of as

mLl.ch concern to the educa.tor as the result of

their thinki-ng"

6" Teachers must teach at the rate at which children

learn,

7" Arithmeti_c must be presented as an object of

naturalî interest'

4o Guy T, Buswellu l¡,I,4. Brovmelf æ1d Lenore John, Te3çî?ss'
Ivlaäual fðr Livine 

=Açithmeti-c= 9f3$-e Threg Revi-sed Editiono
omPanY, L9l*7) , PP' l-9'

5 " fbi¿. pn1"
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8" Inst:ruction must be orga'Trized' uspirallyt'

g,Chil-d-renmustknowbothvrrhattheyareto

learn and. horv wel-l they are learning it"6

Buswell, Brownell and John claj-m that the foundations

upon which their textbooks are built are sor.l¡rd " In their

hope to evolve a theory of learning and" a prograjjlme of i-n-

struction that would be integrated and. consistant, they cfaim

to have mad.e extensive use of research. lhey state that they

have read- all published. invest:Lgations and' have d'igested what

they have read, rivhen their stud.y of research has left them

rmconvinced of the merits claimed. for this or that practiee

or seheme of organization, they admit quite frankly that they

have followed. custom" They regret that so maÐy important

aspects of arithmetic have not yet been thoroughly investi-
'7gated.'

THE METHOD

Accord.ing to the authorsu the living Arithnetie series

;i;å' ;åii;îåä?-ii :ffi^3:î13**inå"åääu*3å3'$3'i:'åi:-
each new item before learning; it provi-d'es P?9{ qif-
ferent iyp"" of experiencegid enables the child to
proceed. slowly enoug'h.to rrnd.erstand- what he is learn-
ios, it ãã*"oä" actívity at_every point?. and. activity
of a k:rowrr. kind.. Tn a- vrordu it_ helps tl?ç child to
Seearithmeticbothasasystemofquantitat+Y".th+$-B
i-ng and. as a roea1.is of inteiligent social participation'-

6 u Ibid-" pp" 5-9.
7" fbid.. PP. 10 - 11"
g" Guy T" Buswell, \,i¡,4,_Brovrnell, a¡rd. lenore Jo!*¿ Tgaghers'

ilia¡rual to ¡.ccompany Jol-ly 1{Ymbersz Trin ok Oneu
66,
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OUTCOÌMS EX?ECTED å.T THE END OF GRADE ONE

The outeomes expeeted. at the eonclusion of Jol-l-y

Numbersn Book One are:

1" Bnrmeration to 1OO by lts a¡rd ordinals to

eighth,

2, Counting to 100 bY lrs a¡rd- 10es,

7, Read-ing a¡rd. writing numbers to 100"

+, Knowled.ge of the place of the nt¡mbers in the

series to 100"

5" Und.erstanding of the significa]1ce of 10 as the

basic rrnit in th.e second- d-ecad'e numbers (and- some

appreciation of its significance in larger nt:mbers) '
6, Intelligent control over the separate ad'dition and

subtraction combinations through 9'

'î" Understand.ing of ad-dition as the proeess of putting

numbers together, a:ad. of subtraeti-on as the pro-

cess of taking ar¡fay a part (two ideas, ItHo\u many

leftrf altd Ilow manY gone")'

Bu Und.erstanding of the relationships between addi-

tion ar1d. subtractlon, and between the adclition com-

binations a:rd their corresponding subtraction com-

. 
bine-tions (Direct and- Reverse)'

g, Column addition to sll-Ûls of 9, three ad'd'end's \r\rith

and. without zèTo '
10" Und.ers-tanding of y2 a.s applied to single objects'
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11. Símpte reading vocabulary for a-rithmetic"

L2" Apprecia-tion of the social values of arithmetic,

a disposition to use the arithmetic already learned-,

and an eagerness to lea-rn *o"""9

In their corrclusion, the authors assert that the course

represented in Jolly-Lüumbers, Ilúeg, and Joflv @

Ong, is the result of a long period of bryout, is well within

the grê,sp of the average six yea.r old child and requires of

him very l-íttle reading"

THE CUISEI\AIRE }ETHOD OF-TEACHING éEITXIVIETIC

The Cuisenaire method is named for its inventor, Georges

Cu-i-senaire, Director of Education in the tov,'-:3 of Thuin in the

Belgia-n province of Hainaul-t' Dr. Caleb Gattegno, a former

professor of mathematics at London university, and secretary

of the fnternational commission for the study and Improvement

of the Teaching of Mathematics, is responsible for the devel-

opment and publj-cation of the method" llThe essential idea

of the method is that by using colour functionally, the gap

between the concreteness of everyday life and the abstract-

ness of arithmetic can be easily bri-dge¿rt"l0

9"

10.

Ibid, pp" 68

C, Gattegno,
nalre lriethod ¡
(Novembev 19 u

75"

llArithmetic w1th Colored Rods, The Guise*
, 206l+:1081s Educ ISU
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IILA.TERIAIS USED

CuÍsenaire has created asl edrrcational material v¡ith

sets of vr¡ood.en rod.s e 24l- to a box, vuith cross-section one

square centimetreu coloured according to the follouring

schema"

cuisenaire elaims that col-our plays art importa:rt

part in the method, fn the f irst place he consld-ers that

it ad.ds to the attractivelless of the materials. Secondly,

he believes that it refl-ects a relationship betv'¡een the

rod.s" Cuisenaire has not ehosen the colours at rand-om;

the rods a:r.e deliberately grouped in fariiliesu and the

colours at once corrvey size a¡rd varior:.s relationships' The

pigrnents are such that the rods of 2? 41 8 centimetres are

lvarxn colorps in shades of red i those of 5 and 10 centimetres

irave a yellow base; those of 5, 6, g centimetres a;ne cool

colours in shades of blueu while the l centimetre cu'be is

unstalned. and the 7 centimetre rod is black" The ord-er a]1d'

ratio of the mrmbers are the same as the rati-o of the light

frequency of the cofours.

The col-ours also provide a means of referenee
and. identification" - This mea.ils that before a child'
has ajay specific iluJnber knowled.geu he-ca]l stuäy
certaiír näthematical ideas in terms of 'fgeneralized
numberft, For example take a+b = b+a" This calI be
seen in terms of cõlour as rtred plus light-green
equals ligfrt*green' plus rgd'u. -A.g?in- (a+b)+c = a+

iüf[i, orf in-terms of colouru_ (re¿ plus light-green)
plus ôrinson equals red. plus (lisht-green plus crim-
Ëon), A further example is - yellow plus crimson
eoual-s red. Plus black"
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It nust be appreci-ated that nathemati-cal laws
such as these nust be understood" before a child"
ca.n appreciate that laJ=J+Z=5 or that J+J=J¡T=$"
Unhindèred by inadequate nrmber knowledger the
chil_d carr, fíom the very begirming, build a thorough
u:ed.erstanding of mathematics by simply talking about
things he carr see and. knows to be true"

Tñe materÍal is senÉ-abstract, that is to sâYe
it ca¡:. be used to symbolize many things. In play
it can be mad.e into-houses, bridges or trains; it
carr represent peoplee cars arrd- a u,yriad of other
oloject-s. In r¡-::nber the orallge rod ca¡ be tenrfivet
tv,ró, or oner d"epending on which rod is used as a
rrnií, Unllke tñe pictures or drawings so often used-
in the infa¡.t-room to-d.ayu the rods have no meaning
of their oiir.; it is onl-y when they are rel-ated' to
another rod specifically nominated as the rrnit that
they take on a val-ue ' 

lr

Teachers first seeing the rods will- immediately
reeognize that if the ¿nstained rod is one, v¡e have
in the box a s¡nnbol for all the numbers from one to
ten. úften tiris has nisled teachers into telling
the chil-d.ren that the red rod' is trvo, the light-gr9gn
rod 1s threeu etc. Holvevere this is not neeessarily
t.''r.rêr ther.e i-s no reason at all why the red- rod- cafi.Ût
u! 4v

be oáe -whlch would' conseqrJ'entl¡r make the orange rod
fivei - or why the light-green eantt be ol1e, or the
crimson or evän the oiange' There are no character-
i-stics of the rod-s themselves, such as marks or
gratlcules, to prevent this. Unless tnis idea is
ãppreciated, thã value to be obtained fro¡r the Cuisen-
;i;¿ ¡nateriâl r¡vil-l be greatly reduced"lz

TT{E ÏIETI{OD

The fotlov'ring is a cond.ensation
.basis und.erlying the Cuisenaire method

of

of

ttr.e theoretical

teaching arithmeti-c

ll"TheEd'ucatÍon?liifr?gazineun'[arch'L%9'reprinted-iÎNgW
fd-eas onffiartment of Curriculu:n and Researcht
@arpp'2-3"

LZ" rrNew ld-eas on Arlthnetic The Cuisenaire iüaterial'r (De-
pãrtrnent of Curricullm and Research, Edueation Departmentu
i,4e1bourne, Australia) ¡ po I+ (Mimeographed') 

"
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as oiltlined- in the boorcleto Numbers--14--.1þ1oura2'

cuisenaire a::d Gattegno claim that in using cui-sen-

aire rod-su number coneepts grov\I through seeingu associated'

with d.oing, und-erstandingu reckoning and cheeking.

Seeing

ldumbers afld their nultiples are represented by

related. colou-rs.

The various lengths belng of regulat gtad.atj-on

allows of active u-se of eyes ar.d' hands'

Ðimensions a.nd col0urs constitute a double link

between rtr;mbers '
Ðoing

The child-0s need. for action finds an outlet in the

spontaneous construction of numerous combinatlo11su

freely produced by him ar.d- based' only upon hls

a$fareness of relatlonships and groupings of nrunbers"

Und-erstanding

seeing and doing lead to conviction and" to ease j-n

retalning results. The imagination is stiroul-ated'

and. reckoning beeomes automatic.

Reckoning

Through maJ1ípulating the rod.s the child discovers

L5, G. Cuisenaire arrd C" Gattegno, N34þ9IP in CoLouru
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I]ewcombinationswhichincreasenotonlyhis

skil].Ínca].euJ-ating,butalsohisinterestu
exPerience a:rd- knowled-ge'

Verification
Thi.s is an important l?hase of the cfiild e s experi-

mental worku for he cheeks h1s ourn results and

learns to rely on his orffn eriteria for correcting

his mistakes'14

It is the authorsg contention that as mathematical

facts ¿l¡e accluired. ihrough the impression of colour, length

a::d. touchu quantities are established in the childrenes mind's

a:rd that because the method is one of discovery ajjd because

the child.ren are taugàt from the begirrning to work with re-

lationships rather tha¡ with speclfic nu¡rbers, what the chil-

d-ren know they will- know for good'

OBJECIT\TES OF THE CUTSEN¿'TRE T'IETHOD

lhe aims or d.esired outcomes of elementary school

matherrratics outlined in the Forty-fifth Yearbook of the

National Society for the Study of Educationu The Measuremént

of Ucderstand.Lng are 3

I, ComPutational skill-

!+, Tbi{" PP" 20 - 2L"
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2, iWathematical u$.derstandings

1" Sensitiveness to mrmber in social situations

a:rd the habit of using number effectively in
sr:.ch situatioo""f5

Cuisenaire and Gattegno while stressing the first

two of these aimsu place very little emphasis on the third.

one. They maintain thate

The main objective in the teaching of arithnetic
1-n the primary school is to make the child. capable
of accurate and. rapid. reckoning. ". ,50/o of our pupils
seem r.rnabl-e to achieve this by the methods ordinarily
used o ô6 In our view it is the methods used. to make
reckoning art unconscious process that are at fault'
It is only when calcul-ation beeomes automatic that the
mind is free to enter other fieJ.dsu in partieul-ar to
reasolre The ha.bits tfrat lead to this automatism
are acquired through eonsta¡rt repetition of eonerete
rrumerical combinations which the chil-d. himself ca"n
check on the spot, Hertce what has to be diseovered-
is the means by which the ehild carr pass easily and
with certainty- from the stage of observation (seeing,
touching, feeling) to that of firm consolidation at
the concrete level¡ âs a preliminary to abstraetion
and subconscious automatistrtn ro

Gattegno sayss
In our opinion mathematics has never been taught

in school" l¡il:at has been taught is bits a:rd. pi-eces
of knowl-edgeu a:rd 1t is matter for marveL that in
spite of this fact some people ha.ve beeome mathema-
ticians. ft is not to be wondered at that the

l-5, The lu{easu-rernent of Understand.ingu Forty-fifth Yearbook
e{i-Tõt-fnaStudy of Educationu 

-?art I? (Chicago: Univórsity of Chicago Pressu 1-9+6),
pp,158,
Cuisenaire and Gatte€Fro u S:__ei.fu , P. 19 .¿v@
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majority of our clever pupils i.rnderstand nothing
of the êubiect a:rd- quickly drop it" If they are
to be won over to mathematics, all that is needed.
is that r,'¡e expose them to -brue mathematies" Since
mathematical activity is naturalu there is no more
reason to fail- in it than in vualking or talking,
i¡vhen the necessary mechani-sms a;re present'

Our approach to the teaching of q'athematics'
then wil_l-be tire follovring: vüe shall- teaeh algebra
before arithmetic (the latter no longer being a
óol-l-ection of recipes for the solution of impractical
p"ã¡t"*", but the ãtoay o! the qropertles of numbers);
þiving our pupils t¡e lluil benefit of the thinking of
It1e urãthernatiéia:rs of the last eighty yearsu and
exposing them to structured. field.s of stud.y. Thus
thð empñasis on E.'clidean geometry wrll dlsappearu.
and thä false sense of rigor which was considered- to
justify that study will be replaced by a progressive
r,iiAeniäg of the fields, a d-eeper r.i:rd-erstanding of
ifr" assrîmptions a¡rd. clearer statements of the results
obtainecl. li/ith all- this expressed in adequate no-
tationse what the pupils produce l-ooks singu-iarll_
sir¿il-ar to vr¡hat mathenatiõia¿s pu'b]ish" \rJe shal-l
ha.ve satisfied criteria v'rhlch are at the s,e:ne time
psychologicalu ped-agogical a]ld mathematical- ajLd.

tftis is õomethiñg nerÐ .. .. Yü6en algebra preced.es ^-
arithmeticu freedom eouies into its onnt a"nd the effec-
ii,'" straiþhtjacket of discipline is forgotten"
lll ementa.to maiþematics learning then serves the true
educatioriof the child. Because we use actual
gestures upon act:utaj objects and ask the appropriate
{uestion, we give every child- every cha¡rce to f9",
instead. ôf leaving him to guessu what vIê llêâ^fi'rr

OUTCOI\.MS EXPECTED -4,T IHE END OF GRADE ONE

Äccording to the cuisenaire method.u children at the

L7 " C" Gattegno, The cUisenaire l)i scoverv" (wew York:
For_rndation for rot"g"ffi""o Jar_._e 1958),
pÞ" 52 55u Reprin{ed. from n{ain Currents in l[odern
Thought"
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end. of Grade One should have a:t u:rderstanding of all the

factors and of all the relationships of the mmbers one to

ten, a3d of all relationships betv¡een these m-rmbers' îhis

j-nclud.es all the ad-d-ition, subtraction, multiplication a.:rcl

d.ivision facts of these numbers, plus all the fractional

parts of the numbers.

The authors summarize the learnÍngs of the first

year?s work as:

1" fd.entification arrd precise and systematic
knowled.ge of the first ten numbers" The

operations stud-ied- r,vill include L/2E L/3ç

t/+; t/5; z/1ç z/4ç l/4ç '¿/5ç 3/5s +/5'

2, location of the rrimbers between 10 and Zou

either by dou-bling: 2e 4, Be l-6:" 5, fOr 20ç

9u 18; 7, L+, or by cot::rting 11 u I3u L5, 17,

l-9. (location of numloers does not mean that
there is identification).

3, fdentification of the nunrbers l0cated between

l0aJrd20,ThistakesplaceasbeforeraJjd'
the operations I/6u I/8u 2/6,3/61 4/6,5/6,
2/a, 3/8, 4/s, 5/8, 6/8, 7/B a;re added to the
previ-ous fraction* " 

18

18" Cuisenaire a;rd Gatteg¡lou op. cit'p P' 26"
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DTFFERENCES TN TIM TWO I\ETHODS fbÌ

The authors of the lÍving Arithmetic Series a:rd-

of the Cuisenaire method. hold opposing views Ín respect

to countlng"

The Grad.e One course of the living Arithuetic Series

leans heavily oi1 courrting" From beginning to end- of the

Jolly Nr.mbers, Primer:u and Jolly Numbers, Book One workbooks u

warry exerclses are fowrd. involving cor:rrting. The addition

a:ed. Su'otraction facts of each m¡nber from one to nine a:r:e

introduced. by cor.inting, For example, r,vhen the chilcl is

read.y to l-earn the facts of ninerhe is shot¡vn four pictures

of bovvls of nine tulips .a¡rd. told to d.o such things as 3

l-" Colour 6 tulips yelloiiv and 3 red"
Hovu many in all?
Take away the red tuliPs"
How manY l-eft?

2, Colouv 4 tulips purple and 5 red'
I{ow many in a1,I?
Take away the PurPle tuliPs'
IIow many l-eft?

3" Colour 2 tuliPs black a:td 7 Pink"
Hov,r manY in al-l?
Take away the black tuJ.iPse
How na:ry left?

4" Colour B tulips red a::d l- purple"
How ma:ry in al-l?
Tal<e awaY 1 PurPle tuliPo
Horrv manY left?

The authors of this series consid.er that.Grade One

child.ren shoul-d spend rouch time counting fj-rst concrete ob-

jects and then pictorial representations of eoncrete objeets"
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Thev maintain that when a child- collÍts objects l:.e is
¿¿Lv¿

adding sortesî; l''¡hen he puts ti¡¡o groups of objects together

a¡rd. eounts them he ea¡ tell- how masy there aye in all;

when he takes one group of objects away and counts the

nr:mber of objects remainlng he find.s the mlrrber left" T',/hile

the ultimate goal is to hroir¡ the add.ition a.::d sulctraction

combinations for ihe first nine numbers r',¡ithout counti-ng aJrd-

vrj-thout using objects¡ yet coirnting is eonsid.ered by Buswellt

Brov¡rel-l and John, to be acceptable behaviour when the Grade

gne child is introduced to each ne$¡ ni..mber fact,

Bror¡nrel} has id,entified four tevels of d.evelopment

from immature to mature in reslrond.ing to mrmber facts:

(1) eor,::atingu (2) partial countlng, (3) grouping,
àd (+) meaningf\rl_ habituation" \trllrether a chil-¿
should be allowed to find. answers by counting de-
pend.s on his l-evel of d.evelopment. Tn the early
stages of learning the factsrhe should. be al-lovued.
to find. ans$/ers by corrnting, and- groupil'g' - As he
matures he should.- approach arid attain the level of
meaningful habituatiofiu. oo o ô o ' o o o ' oo e o o o c o o o o

The teacher can feel confident that coi-rnting
is acceptabl-e behaviour for the child in the early
stages õf leu.rning; he must also accept the _fact
ttrai nis guidance includes helping. th? ctti{$ grow
from less mature to more mature behavj.ou-fu17

l-9.
(;b

\¡rlill-iaäi "4,. Brow::ell, The Development of childrenes
Nunber f d.eas in Prinary Grad estf Suppl-em.ent?ry- Ed'ucational
ir,to"toe"rÞhse No" 75, (Cnica8o: Univers+t{ of_ Chicago
presãu lugusi 1-gzS) u quoted in Vincent Jn Gler:pon an¿
C . \,ii/u Hu:rni cut'b o 

- 
Yühai io e s Relq gClcL$-?X-Ab out .Ari thrne t i c ?

À Rcnnrt t.,r tnelssffiáTîõãn ILv vvÀ v

ãrri*o Ðevelopment, (V/ashingtons 1957) " p'19*
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Gattegno disagrees wii;h the id-ea that children

should depend on counting, even in the early stages of

Cevelopment" He has saíd. that;

å å r,i i í å+" Ëäfiiäf, .üi:n?ä"Füåå,å: "t.T"Ël "ÎåET 
äåI

activities such as walking, talking, clriving, etc'
ft is concerned- not with knoluledge related to
memory, but to knov¡ing how, ancl- to biological or-
ganizatLon linked liith reflexes' By making mathe-
matics dependent on memory as we do through counting,
tables, rules¡ wê denaturaLíze mathematics and
force the chil-d to meet reality clad in a garment
that does not belong to reality anci does not fit
iL ø6@øo6@ To say that mathematics is concerned
with intel-lectual rigor, is to forget that we feel
mathematics as well as think ite'êoos6oÐ Our ira-di-
tional arithmetic is in all its as'pects paralyzilgr
uninspired, and. therefore, pedagogically wrong'¿u

In srlrrrmary, the two methods of teaching arithmetic

being evaluated in this study, differ greatl¡r in respect

to objeciives, materials used, methods of teaching¡ and

outcomes expected ai the end of Grad.e One"

24" C " Gattegno, rlThinking
The Arithmetic Teegher,
ffiÞþ' JV - )á'

Afresh About Arithmeticttu
Vol, VI, No"l, (Februari, L959)
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RtrCEi'üT ;?TSEARCH ]IlI "{F-TTI{I.']ETTC AN TI-TE GR,4,Ðtr Ci[E IEVEI.,

]}TTROÐUCTTON

ifext to read-ing there are more research st-¿dies
on arithnetic its techniques, methodology and
theory of I ear"ning --- tb.an on all other content
subjects in the cur'.ricu-1tuo, a-rrd. the find-ings from
these stu-d-ies are grad.ually ma"hing thei:r rvay inio
class-r"oom instrr.¡.cì;ional- p::ac'uicesn Althou-gh
critics of the school tlrograrn make mafi.y invidiou-s
comlrarisons betv'¡een the arithnetic competency of
mod.ern stud-ents and those of the paste resea::ch has
established- the faet that school child.ren tod.ay are
significantly better in this subject tha:r those of
25, 50, or l-00 J¡ears agoo There are schools in
r¡'hich arithmetic real I y fu_rrctj_ons in the lives of
the children; there are rnarly chil-d-ren r,vho enjoy
aritlrrnetic. Br.t at the sane ti-me, there is much
urrd.erstanding a¡.d. knowledge i¡¡hich research has" d.eveloped- about the teaching of arith.metlc tirat i-s
not yet a part, of ihe instruciional plroglrarfi'ûes of
most of the schools in this cou:ttry"]

Since the irnprovenent of learning in a:rithnetlc d.epend.s

to a consid-e::able extent upon the degree to r,vhích the teacher

u:rderstands and. implernents in his teaching ine find"ings of

researeh studiesu it is lrnportant ihat -bire ed-ucator knor,vs

r¡'¡hat ::esear"ch iras been d.one in the field of aritltmeiic pertain-

in,q to ihe ¡¿*:raC¡-e level wi-th r,vhich he is concerned-,4¡¿¿l

1" rrResearch in
Vol" fe ilo"2u

Äri-bhmetic "u Caned.ia;r R.esearg,4 Digeslt
(Spring,195W

20



2A

,{fter analyzing the research reported in recent

years in the field. of ari-thmetic, which if put j-nto prac-

tice would be of val-ue to the Grad,e One teaeher, the r¡¡ríter

arrived- at the following conclusionss

l-, The great bulk of research reported at this

level is basecL on the informed judgnent of

authorities in the fiel d. of arith-raetic rather

than upon eontroll-ed- stud'ies'

2. These find.ings are prirna.rily of a theoretical

rather than of a scientific rtatu-re"

3" Many of the generalizations mad-e are based' on

the psychological principl-es of learning.

Research which should be of interest to the Grad.e

Qne teacher has been reported. on the follor,ving topics:

A PIÀNNED C'TJBRTCTIIUM

To those teachers urho believe that ttmod-ern education

requires a pla.:rless curriculumu r¡sith l-earning experiences

eventuating from fortuitou.s interest"u2 a;.ld- to those at

the other extreme who believe that "the curriculum shor¡.]-d-

be laid out in great d.etail with little or no provision

for the needs and interests of the learner, r' research has

vincent J" Glenr:.on a::d c,\tf. Husn-i-cutt, TJhat Does
Researeh Say ¿bout Arrlhüetic? À Repoz't-Fõffie Asso-

ffÍculum DeveloPmentu
(\¡iastrington: 1957). p.5'

1ø
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said that nej-ther of these two extremes is supported. in

trreory or in practi ce.5

0n tire basis of evid-enee now available, the
incidental- experience approach has not produced
a superior substitute for the more systematie and
mathematical organization of contentu but it nay
well provid.e soroe highly içteresting suppl-ements
to the systematie program.+

Caswell and Foshay have said.:

u . , n the rtpla¡lessr¡ curriculu:nu as comrrronly d.e-
scribed by those who oppose itu is accepted by no-
body, Tt is Ímpossible to find- proposals that
plaruring should be dispensed. with entirely and the
inclination of the monent followed. in the situation
as it unfol-d.s" It is equally lmpossible to find
proposals v,¡hich support the "drillmaster'¡u 'fexpert-
d.ominated-" eurriculum d-eveloped without regard to
the i-nterests and concerns of chil-dren' These
extremes sirilply d-o not exist either in theory aetually
supported, or in practiee which is aceord.ed approval
by competent stud.ents.2

Á-ccording to Brueckner and Grossnickle e

ø @ ø ø arithmetic instruction in the primary grad'e
should. proceed on a systematicrplanned basis" From
the beginning, the ehildren shoul-d participate un-der
teachei guida:rce in well selected act|vities i,vhieh
will show thgn how arithmeti-c firnctions in their
daily l-ives, o

Ibid." p" 5,7

4n rrArithmeticrr, Eecyclopedia of Educational -B9searqþ, Third
Ed.itionu (New York c lWacroillarr Companyr l-960) , P. 6) "

Hollis I:" Caswel-l a:rd Weltesley A" Foshayu Education in
the Elementary Sehooly ;.ìecond. Editionu (New York: ,{meriea¡r

cuotedL in Glennon and Hunnicuttu
op. ci-t . , p, 6,
f,eo J, Bn:-eclcter'and Foster E. Grossnickleu Hovr¡ to ldake
Arithmetic lvîea:ningfule (Philadelphia: The John C" lÍiinston

a
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I\,{orton0 s conteniion has been thai; sequential step

by step teacning is essential, He has said:

Today?s a.ri-uhmetÍc program recognizes that the
so ealled fi-l-ndamental skill-s addition, subtrac-
tionu nrultiplication and dívÍsion - are not singleu
simple skil-l-s but that each is a complex of many
eleinents, To achieve suceess, pupils must be led
through a series of careful-ly plartned ar.d- graded
steps. In the majority of pupils in any el-ass or
any school system, it is essential that every new
step be given specific attentlon and that none be
omitted-, E'ren for the fastest learners, this step
by step development is the most economieal teaching
proeedure and offers the most secure found-ation for
future mgre speeialized work in high school a^nd

college"r

THE J'ûB¿.NING TTIEORY 4t{D THE ÐRTII TITEORY

There are two distinct theories practiced. tod-ay in

the teaching of arithmetie" The fi-rst ntay be designated

the meaning theoryg the second, the d-rill theory.

According to the m.eaning theoryu learning re-
sults from a variety of d.ifferent meani-ngful exper-
iences instead. of from a series of repetitions of
orre pattern of thought " The mea,ning theory
reeognizes that there are d.ifferences in levels of
performance for any given operation" The lowest
level of performance for finding the sums of 5 and
4 may conslst of cor:nting concrete objectsu such
as 5 and 4 toys" The adu]t level of operation con-
sists of giving e^:YL a.utomatie response of 7 to the
stimulus, 1 + +" There is a great guff between
the flrst level of operation a¡rd the final adult
pattern of thought in this case" According to thg-
ãrill- theoryu the pupil brid-ges this chasm loy repeti-
tion at the adult l-evel of performaneeu According
to the meanlng theoryr the pupil progresses on a

Robert IJ" Iworton, ttArithmetic and the changing Times'f u

The Resourcefnl Teacheru N-umber 2e (Morristou/ne New
Compa:ry), p,Z,

Iu
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series of plarul.ed activities r¡¡hieh are meaningful
to him, Each new activity Í-s performed at sucees-
sively higher levels of operation urrtil he arrives
at the stage at whieh he is able to give a response
of 7, with assura.ncee to the stlmuluss 7+4" The
dri1l method.' demand.s i-nstanta¡reous and automatic
responsesø The meaningful approach plaees under-
stand.ing before speed. of resporlsêuÕ

According to the drill theoryu l-earning results
from repetition, ôoûe c" It d.epends upoi3' re'oetition
of the facts until the response becomes automatic'
The stimulus 7+4 ís supposed to call forth the res-
ponse 7u insta¡.taneously.aoooo Each fact is learned
in isolation, There is no conscious attenpt on
the part of the teacher to have the pupils see or
d.iscõver relationships a¡iong basic faets. Therefore
in an instmctional program of this }tind", pupils
seld.om yeai-j ze the orderly arrd- sequential character
of our number system'9

THE t'ilEtu\llTG THEORY - Il01¡'r fT A¡'FECTS HOI.¡/ rtrE TEACH

Buswel] has said that:

The application of memorized rules that are not

rrnd.erstood.u which cltaracterized the teaching of arithmetic

fifty years ago has been replaced by a3r emphasis on under-

^+^b o.., -^ - 10
ìf U df ru¿l¿{5 o

9"

Foster E. Grossnickle, V/i1liam Metzner, aJtd Fraricis A.
Tr- lphi I ¡det phia: Book-Lv9 \t¿¡¿4Llsv¿Wad.e u NU¡qþ
lnlinston Company) r p,2"let distributed bY the JoLur C.

Grossnickl-e o tr;ietzner, and Tïade o

10. G"T, Buswetl-, ttfntrod-uetiorlp" The Teaching of AfithrneÏic
Fiftieth Yearbook of the NatioñãrToclãty for the stud-y
of Educationu Part II, (Chicago: university of chieago
Press, 1951)u P.2,

loc " cit 
"
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Computational efficiency v¡hich was al-most the

sole criterion of arithmetical abilii;y forty years ago is
r1o longer considered. suffieient, The teaching of arith-
metic has been steadily moving toward the development of
an understandinp of mrmber rel-ations and. of the number

,11sysTemo

In recent years there has been a:r inereasing interests
..,in the soeial as contrasted w:ith the strietly
mathematical objectives of the subjeet. This has
appeared as a movement to make arithmetie meaning;ful
to the learner" The research basis for the idea
origi-nally derived fyom the numerous studies in the
psychology of learningu which have showl the advan-
tage of learning vøith rrnd_erstanding as contrasted
to learning by drill without an atdempt to understa::d"f2

Bronntell has explained why it is important to develop

meanings in arithmetj-c and has shown that meaningful learn-
ing is psychologically sorrnd " He has suggested the following
principJ-es 

"

1" å.rlthmetic can futrction in intel-ligent living
onl-y when it is i-inderstood o o o ø In practieal
living we must be intelligent in quantitative
situaiioil.sø For rnany years we have been told
that skiJ-ls can be used- inteJ-ligently only
lvhen they have been aec¿uired ÍntelligentIy;
heri.cee the importance of meanings in arithmetle,

2, l\[ea:rings faci]-itate learninge, . . .,, Through
mearrings \rye secure insights a:td note r.elation-
shj-ps . " n " which enabl-e ìt s to f oresee eonnecti ons

Ll" G.T" Buswel-IE 'tÎhe Psychology of T,earning in Relation
to the Teaching of Az"ithmetic,re The Teaehing__qf Arith-
rueticr_ Fiftieth Yearbook of the National Society for
tne Study of Educationu Part fÏu (g¡ricagos Unj-versity
of Chicago Press, 1951), þ"I54,

L2, rtArithnetic'to Encyclopedia of Edueational- Research"
Third Editionu
1) " 64,
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./ø

and. to tie toge'bher various aspects of the
learnÍng task t'vhichu witnout r.urd.erstandingu
would have to be mastered separatelyu one at
a time,

I"ïea¡.ings íncrease the chances of transfer" '. "ft is beeause meanings do transfer that they
facÍlitate learning" \¡Ihatever extra time
may be required. at the outset to teach meanlngs
is more tha:r regained later on through quicker
and. more intelligent learning" The effects of
meanings are c'¿mulative: their contribu-tions to
learning increase in amount as they enabl-e the
learner to gain new insightsu to discover short
euts, and tõ apply in new iÃ¡ays what he has l-ear1.ted""

Ì\{eaningful arith¡netie ís better retained a:rd- is
more eásily rehabilitated' than is m'echanically- 

-learned arithneticn, " " 'Mearti-rtgs strengthen skills
by supplylng a structure to support them" \'dhen

tire slcrffs tlr.emsel-ves no longer fl-:.nction, the
strrrcture reBainsu and on this basis the skíl1s can
be renewed"J2

Robert l" Mortonr "Teacili-ng l,rithnetic", t'ryhat-æ-99?gch

Savs to the Teacheru (2) u Department of Classrooin Tea-
fficational Research Association of the
National Edueation Associatione (October, L955)t p.20'

4"

THE PIACE OF PRACIICE OR DRIT-,I TN ¿'R]THIETIC

There is no research available to the writer which

indicates that practiee 1n arithmetic can be eliminated'

Illorton has said tnat tirere is sou-nd psychological

theory r¡¡hieh indicates that we must have practi"u,14

Research has lnd-lcated that drill still has
a place in the metirodology of aritirmetic, but- its
reiation to the total fearning process is mueh
better u:rderstood- than was the case during the
twenties, The importa:rce of meaningful instruction
d.uring the learninþ process has been widely accepted.

13, \ili1¡-iam -i{., Bror¡ntellu 'tllJhen is nrithrnetic lvleaningful-?rt
Journa] of Ed.ucational Research, XXXVIII (I'Íarch-l945),
pp" 4g+-4g7. Summarizeð- in Gleirnon and. Hunnicuttu oP"

cit, a ÞP" l4-f5'
L+,
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but drill- has been shori¡¡n to have d-efinÍte value
in maintaining skills al-ready learned- and Ín in-
creasing sPeed in comPutatlon.r?

ft has been for.¡¡.d generally that l-ess practice is

required if the practice folloi'vs mea:ringfirl experience thail

if the meaningful experience phase is omitted'

Morton has said that while it has been recognized

that dri]l in arithnetie 'i s not only valuable but essentialu

it is a well lcrown fact that learníng d-epends upoll insight a:rd

rrrìderstandingu and if child-ren are expected to memorize

mrmber facts and. processes meaningless to themu they wil-l

find themselves tril:L a wilderness of u.nknowr symbols and mea':e-

ingless names' "16

IIe mai-ntains that c

u,""the major troubl-e vrith the drill or practice
vuhich was provided Ín the oLd.-fashioned- school was
that it eame before mealing was d.eveloped. \¡/e know
nor/v, beyond. reasonable doubt, that if we provide
drill täo earlyu i-b will lose much of its_effectivelLesso
Drill shggld fôitowu not preced-e the development of
mear.irtg" J I

Iviorton consi-ders thats

" " , " the dril] theory of teaching arithmetic is grad'-
ually giving vrray to '... the meaning theorl' ^ afll-lguSit
d.rili fs stiff ñ,ecessar$. n . " the proeesses of arith-
metic-nust be meaningful else d-ril-I wíll be ineffec-
tive " 

18

!5,'¡Arithmetic't, Eg=c=y-q1_gæational Research,
Third Editioå,ffi-iorkc ¡¡acmitl@p" 68"

16, Robert l" MortonrTE Te*chine_?f Arithmetic in the
El-ementarv çra¿"ål@oo York: Silve@938) u

ffi
L7"
1Q

Robert fJ. Mortonu "Teacir.ing Arithr¡-etic'r, oP' cit' s p'7'
Robert IJ. Mortonu The Teaching 9f Aritirm.etic in the
Elementary Grad.esu opl cit' s p"7'
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There are tvuo essential phases to practice or dril-l"
Burton has discussed them as:

integrative phase in which perception of
maqrrì no' i q Äarra] nna,{ -r4v|444¿¿t) ¿u uv v v¿v}/vse

repetitive, refining or facilitating phase
which precislon is developed.

The integrative phase o o o à demand.s varied practice
whieh mea-ris many functional contacts af,ld. exploiatory
activitles, The refining phase. " " " demands repetit-
ive practi-ce. Varied praetice by itself yields
efficiency but not meaníng, Competent varied prac-
tice in early stages v\ri]l redu-ce greatly the amor¡lt
of repetitive praetice needed l.ater.19

Glei:non and Hr-urnicut-b have said that from research

studi-es c

.","uhas come a major guid.ing principle in the use of
repetitive practice; it nust be preceded by a thorough
progran of instructlon aj-med at the builcling of mearr-
i-ngs or r.:¡rderstandingsu or stated otirerv'riseu practiee
must foJ-lor¡¡ u:r.d.erstand.i-ng, o o ø o

rhe teacher can feel very eonfldent that tnere
is a .olaee for practiceu both integrative^and repe-
titive, in the modern arj-thmetic progra"m"zu

iTHE ]I\{PORTA}TCE OF SPEED

the
the

the
in

â..

b.

The value of speed as

has been somewhat ninimized

speed. "the need. for glving

a measlrre of arithmetical ability
in reeeni years" fnstead of

more consid-eration to the process
-ì r'rLYø r,Villiarn H"

tal(l\e\ñ/ IorKs
in Glennon

Burtonu The Glrid.ance of leeLn.ing Ac tivitÀgs,
Appleton
and Hunnicutt, S. elt", p"24"

20, Glennon a¡.d Hr;nnicutt, -Wn cit"e pp" 24 25"



2A

of learning arithmetic has been emphasi zed"'Z!

Dr" Schonell- in r,",rritì-ng on this subjeet has said.:

The teaching of ø o o nirmber rvould- greatly bene-
fit if we allov¡ed chlldren the tine to really under-
stand. a¡rd assímilateu indirectly and. informallyt
at their own .paee a"nd through carefully plarrned
experienceËe the fi.ind,amental concepts of theê o o e o

subjectu namely, the mea:ri-ng of numbers" Tltis
sloùrer, wid.er ä.oltroach vuill repay later on,22

Brovrmel-I has pointed out that;

"., uTIl€âsu-res of rate and of accuracy do not tell
lrs how good. a performa:rce is, whether it Ís expert
or amateurishu matrrre or imrnatu-rer close to the Lilnit
of possible improvement or near the first stages of
leaining" To restrict research data on learning to
mea.sures of rate and accuraey is to portray learning
incompletely,

To negleet the processes employed i-n learningu
whil-e it is chara.cteristic of research to do sos is
to tell only one part of the storyr a:rcl- possibly
the l-ess important part at tnat'Z1

Researeh has sought to establish the rate at whieh

a partlcular child should- work. The eonelusion has been

that 'fsince no two child.ren work best at exactly the saJne

rateu it would seem reasonable to conclud.e tlnat eaeh child

should. work at his ow:r best (but not fastest) rate,n24

2!, Glen:ron and. Hirnnlcuttu 9P' ci!" s þ.27"
22" RnI¡" Burns, 'f{re We lr{aking Arithmetie l\{eaningful to

Children?,r lì'{acmillan Bulleiin EqI- Iggç¡g-rs.u (Toronto :

The Ïvfaemill P" l "

25, trVilliarn n" Brovmell-u '¡Rate, .å"ccuraey and. Process 1n
learnlngu " Journal of E4ucatio+ Researe4e--X-trXV' (Sep-
tember, -I94@1érrnon and Hunnicutt t
g" cit", þ"27"

24, Gl-ennon a::.d Hr:-nnicutts .W," Ë" E P.27 "
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Buswel-l-o Broutnell a::d- John have said that when

doing arithmetic, chil-d.ren should- be allov¡ed sufficient

time to ena'oIe them to complete thej-r assignments "v'¡ithou-t

und.u-e haste or u:rkLealthful strai-n" "25 ft has been forrnd.

that ,'too much stinulation to ìrr¡ork faster will induce an-

xiety and consequent inacclrracy. But insufflcient stimu-
2^

lation may produce poor work habitsu ".-"

Speed is not a mastery but only a symptont" Speed-
is not a guarantee of mastery' Emphasis on speed
tend.s to go contrary to current emphasis on teach-
ing pupils to be thoughtful about what they do"
.. " "Muõh research has been directed. toward the ana-
lysis of errors¡ and the results show clearly that
püpils are not sufflciently thoughtful about what
tney Ao and are not suffieiently erltical of the
resütts thev obtaín'Z7

THE VAIUE OF CRUTCITES '
From their stud.y of meani-ngfu-l versus mechanical

learning in Grad.e Two subtractionu Brovn':.ell and. I\'[oser con-

cl-ud ed. that :

., ".,the crutch in subtraction greatly facilitated
learning in the initial stages' At later stages
mally chlld.ren tend.ed to drop it in favor of more

25, G,T" Buswell, \a/.4" BroWnellu and lenore Johnu TgagÞ9rS0
Iianual@hmetic qq?4q Three Revised. Edit-

p" iii'
26" Gl-ennon and Hurrnieutt, 9P' gi!" E9'27"
27, Robert i. ir'.[ortonu '¡Teaching é.rithmetic't, 9.9" cit", p'27"
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mature proced.urese while others had to be encour-
aged. by the teaeher to discontinue its use"28

Gl-ennon a:td- Hu:tni cutt have generallzed- that if a

cruteh makes for economy in l-earning or facilitates the

d.evelopment of rrnderstand.ings a¡d matu-rer ways of handling

encourag 
"d"29

'IIIE PIACE 0F SUPPIEI"GNÎARY TITSTRUCTIOIfAI¡ IILATERIAITS
TFOÜR I{ODERN,/i-RITHT,JIETIC PROGRAT,&E

In order to make arith:netic soc1ally significant a¡rd.

mathematically meaningful to children, the modern teacher in

the elementary school classroom is making increased- use of

a wide variety of supplementary instru"ctional materials.

Stuclies on the values of srrch devices in the teaching of ari-

thrnetic "support the oft repeated- statement that rn'hat Ís

nperled to imnrove learning in this subject 1s not a new seta --- ----v-- - 
z(1

of materialsu but bettez'use of tire materials we alread-y haveíX

Educators agree -bhat abstract ideas of numberu or the

names and syrnbols used- in aritlrmetical computations a;re best

28" 'ú/illiarn A" Brou,rrell- a:rd. Harold E' I\{oseru ll.[ea4ing{ul
Versus--l/iech4¡¡içel learning: .4- Stud-y in Gradç fl=Sub:-

ãilStud=ies in Edueati- onu
Ñ-óæl--G;dnarls N,C' s Drke UniversÍty Pressu J-9+9)u
quoted i-n Glerrnon a.nd. Hu:rnicuttu 9P. cf!. ep'20.

29" Glennon and Hunnicuitp 9P-. ci!" rp"ZO,

30" rrResearch in Ärithmetic", Canad-ian Rese?rch-D-l=S-9st,r
Vol-" Ie No" 2e (Springu L959), p"60'
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developed through the use of conerete materialsu and that
these basic understandings are achieved. best i¡¡hen manipu-

lation preced-es or is combined with a teaching of the corr-

putati orJS o

Relia-ble research is availa.ble to shovu that not
only is an abund.ance of informal- number experiences
indispensable for i,i-:nderstanding abstract numbers
J-ateru but that sueh activities actually enable
teachers to save time through more economlcal lear-
ning by pupirs as tirey advance through the grades.
Dependable research furthermore has revealed that
most clifficulties in aritn:netic in the l-ater grades
can be tz'aced ciirectJ-y to inad,equate development
of ni-uber concepts in the p:rimary grad-es. Intel-li-
gent use of number strill-s ca^nnot be achieved u:rless
these skills have been aequired- by intelligent
method.s "Current instructional practice in arithmetic
pJ-aces l-ess empnasis on the eariy roastery of a large
mrrnber of facts, pariicularly in trre first ti¡¡o gradesu

and more emphasis on the development of understa:r-
d.ing" Research has shov,¡¡. that it is better to pì-ace
emnhasi s at first on various oral and i-nf ormaL num-
ber experiences Tvhíeh will r'esult in learping these
facts more easily and meaningfully 1,e.ter"2r

fhe experts agree that conere-be materials help

children to arrive at generalÍza'ç.lons"

Grossnickle, et al-_u have said thats

e o o o l-earning mrmber consj-sts ín a::. orcterly series
of experiences wnich begins with concrete objec-bs
a:r.d progresses toward- abstractions. There are
d-lfferent stagesu levelsg or steps whieh may be
identified in the learning process in arithrneti-c"
These level-s or steps a.Te as f ollov¡s e

1. Readiness for learning
2, laboratory period. for discovery
3" Verbal a^nd. s¡mbolic representation of a q'Lrarr-

titative si-buation

3L, Aritirmetic Grad-es f fÏu 9p" qit" p pF" 12 L3"
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+" Systematic verbal presentation
5, Aâult level- of opelation"S2

They identify four classes of instructional material-s:

(a) real experiencese (b) manipulatlve materials, (c) pictor-
ial materials, aLd. (d) spnbolic materi al,s,33

Grossnickle, Metzner and V'r/ade have said that a child.

learns the meaning of a number by manipulating objects so

that he can have a visual- picture of it. Freo,uent use of

concrete materials throughout the grades

"oøøprêvents the too coïrmon divorce between skil-l
in computation a:rd skil-l in problem solving, Chil-
dren aceustomed to using concrete materials knov'¡
whenu as v¡ell as how to add-, subtraetu multiply or
divid.e" Such children reduce fractions to lowest
terms by interpreting a number situation meaning-
fully, rather than by applying a mathematieal rule
to an imperfectly u:rderstood symbo]"54

Dienes, a lecturer in mathematics at the University
of leicesteru England, is presently experimenting with a

piece of concrete materi-a1 which he refers to as the l\{fulti-

base Arithmetic Blocks, He claims that he is finding these

blocks useful in accelerating the formation of notational

concepts in young child.ren.

52. Foster E" Grossnickle, et, aln, rf fnstrrrctional trfaterials
the ITat-for Teaching A.rithmetic"u Fiftieth Yearbook of

ional Societ[ for the Study of BducãTlon---ÞãF{
6"---- 

-

Grossni-ekl-e et al-" u l-oe, cit"
Grossnickle, iüetzner and l,Vad.eu op"cit"E pp" 3-4"

fI' (Chicagoe

73,

-/.'f ø
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the apiraratuS eonsists of pieces of t'i¡ood, ar't,i-ctt-

latea on al-I faces into liì;tle unit sq-uares" lfoluiaes of

i;he pieces aTe .{n escend-i-n-g geometrical- progressi One r¡r¡ith

coamon ratios of thr.ee, fonru five, sj-x or teTi" It is

Dienesr contention that by iaa"nipula-bing tLre blockse b¡r e;r-

cha-rrgingequivalentamol-lntsofvr¡ood-inciiffe::entshapes'by

build-inE; a nr;i:nber of small pieces into a- la.rger piecer by

sptittin?, a. LaTger piece intc smaller piecese J¡o1LLg chil*

d.i:en ca:r be ted. toward- ì;he coil-cept of carrying in ad-d'ition

and- mr;-ltiplica.tion situ-ationse afld tot¡¡arc] efficiency in

solving oroble¡irs invol ving difficu-l-'ù sub'c:caction anci forine.l

d-ivi si on"

Accord-ing io Die'ies u maihematica.l concepts ca:r be

caused. to develop in yolrng child.ren much mor€ ad-ecr.uately

thÏough the use of -bhe låultilrase Äri-ihmetic Blocirs than

tiuoughthe u-se of the Cr-¡-isenaive naterials" He asserts ti:at

a child taught by roeelrs of the Cuisena.ire rods is far less

read-;r for abstrac-b mathematical Ì;hrinking tha:r orLe ta,ught by

mealls of tire niultibase bl-ocks i'vould- be'

.4lthough Di enes has observed. ch.ild.ren working r¡vi'rh

the multibase bloclcs in a number of schcolsu he is not yet

able tc cL::aw a.rt¡r ha.rd- andt fast conclu-sj-ons as to the QTz"c-

'üic::i v,rorhing of ihe scheme luril-er actual scirool conditiOl1su

Ì{owever, from his observationsu he clains to have g}ea-ned-

su-fficieni; evid.ence to suggesi that th:rough the use of
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these blocksu mathematics can be introdu"ced to a- largez'

sectlon of the chílc. nooula'cion tharr ]ra.s hitl:erto been
-f-Llrol:.c'h-L n.,-¡eti n.oI ôyr nnsqil¡1e. 22

u::vv-õrt u -vr Øv

.{ DES IR-q-B-l-,E Ër-Î-.,\Dtr Oi[E PR0C+R*{li{t¡E

fn a-rr attenrrt to d.etermine v¡hat the authors of

cur".r:ent ari'chmetic se::i-es consíd-er a cl-esirable programne for

Grad-e Oneu the vr'riter rnad-e an aneh¡sis of the Grad.e One pro-

gïarnÍ.es of ten a::iihi:retlc seri es, (Appendix n. ) fnel-uded

in the ana.l¡rsis \¡ùer"e the prograrîmes of the ti¡u'o seri es u-sed. in

tl:e experiment :reported- in thris thesis. The ]-¡iving A::j-tþ-
7r^metic'- Se:ries a:td. the CuisenaituST series, and- tl:.e progï'amlaes

of eight ad-Citional- series: i{qr,r,bers lell Thçir Storj¡-'",
vq 40Unclei:sta.nding_ 4sijhgçif g"u ExploIing Aritlulelig-", The Baslc

ln

A1 L2
i\,la.themaiics Progralqne+-u Lieking Suz'e of .A:rithrnei-Lq ---,

35" Z"P" Dienesu 'nThe Gror,vtir- of ir,'fathe:natical Concepis in
Chlldren Throu-gh Erperlence "u trqu-cetj-onal Rese?rch, lfol n

II, No.l-, (lüovenber¡ Lg59), PP.F
76 , Busr'¿ell, Brol',trel 1 a¿lo Joiur, oU" cli 

"

37 " tuisenaire a-rrd. Gattegno, op. cit.
38, lr,i.E, Tazevtee J.D" Ðey, a:rd- i:ì.I,[" Svidal, Iiiq4bers Te]-l

Their St ory, Grad.e One, ('Ioronto : Clarke, Irvdn a-.reC- Compa-rryu
ì ôEFi--J-1 Ja ,/ ø

39, ¿."1. Sai:clersu et. ai", UnCLerst¿and-ing-:\¡:!.ì,hrteiiqu Lr?d-
Orrç., ( Fiver :loreffi-Il

4A, lI. F. Spiizer a:id IiT" Irlo:rman, Expl-oring Arith$etic u f t
(St " L-,ou-i s : ',/ebster Pui¡r.lishi ng Con Dar.ry s l-958 ) "

4L^ A" Riess, Ii'1,1, I{i':"r'turrg ancl C" i'la}roney, iü-'mbers We Seeu
The Sasj-c lviathenatics Programine, (Toroiito: \''/'J" Gage
?,rtd Comna-nY, 1948).

+2, F."1, i!{o::ton and. I' " Gray, t{a.lcing Sure of Ari1:hgeti-c"
Boolc Oneu (Toz'onto: 1T"J" Gage axß- Company).
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-r\ll;inþer ftou_nd-up' -

About l[umb"""45 u

, Arithmetic in lty !Tor1d44

the Grade One book of the

36

u arrd- Find out

Carpenter Clarl<

Series,

The i¡¡rlter forind that all ten series attempt to lead
the child to see sense in the arithnetical proeesses learnedu

a-r:,d that all the series exeept cuisenaire have Ín addition
to this mathematical aimu a soeial aiu, They seek to ensure

that the arithmetic the child learns will" be useful_ in his
d-aily life,

i.Ll ten serles emphasize the reading a:rd writing of
nurnerals. six of the. series lnelude the reading asrd. r¡¡rj-t-
ing of numerals to one hu-zrd.red, two series to fift¡ru one

seri-es to ten, a¡rd olr.e series to nine.

All ten seri-es includ.e instructi-on in the language of
arithmeticu but the emphasis varies greatly with the diffe-
rent series" rn the ten series anaLyzed. there a:re a total
of:

19 verbal concepts of quantity

26 verbal concepts of position

+5" K"E. Col-lins and R, Chiversu $urnbqr Ror:-njÞIIpu f u (Torontog
John C. Y'/inston Compa:ry, Ag|TlF--

++- c"N. stokesu B' Á.d.ans and il1.8. Bauer, Arithmetic in i\{y
l.il/orld.u Iu (Bostonc A]-lyn a^ied_ Baconu fnffi

+5, Ð. Carpenter and Iil"K. Clark, (find Out gout Nunþgqs)u
Torontos Brett-it[acrnil]an l,td, rm
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25 verbal concelli,s of size

11 verbal conce-ots of su-rr'¡::action

5 ve.r:bal conceilts of ad-d-iti on

f4 miscellaneo'ns verbal concepts

this makes a grand- total of 101 verloal colcepts in a-11"

The number of ver'baf concep-bs introd"uced- in the Grad-e One

progr,?Jl_rûe in each series varies -iron eight in th.e gcr.pqn-

Ì;er Clark series to f orty-five in Äz:itirnq-lic -in 
Ïsi|--i¡,|o::l-¡1"

rn tv,¡o of the series, Expl-oJin8 ArithrneLiq a¡rd. The

B?.sic ir[a!.nei4atlc ProgramL:re, the r,'¡hole of the Grac]-e One P-r:o-

granme is co11ceïnec1 ,,'¿i-ih read-iness for number. In .bo'th of

-b.[ese series the em,ohasÍs at the Grad-e One level is upon acti-

vities using ac-tnal o.ir jects r,-'.¡.lrere possible e su--p illerirentecì- ìcy

visual experiellces, instead- of upon d-ei:end-ence on- learnil1g

tÌ:,rough d:rit-L with abstrac-i; nurltber sy:rtbols" i\lo formal

instr:u-etÍon on how to a<i"d" oT subtract is incl-ucled- in these

Grad.e One ÐrogÏ'aÍ'Ï]les" fn these two se:ries tlre emplrasis

at ihe Grade One level is not on tnastery of content bui

on fostering read-iness for the more formal l"¡orlc of succeeding

graiì-es, Ilence tj:e llllograJnnes alle iiesig:ted. to encoui'ate

the child..ren to :nahe d,iscoveries abou-b ntun-bers a¿]d- nuinber

rel-a-ûionsh.ips , anit to 'r,hink of nur:tbers as e LlÊefi'il meaf1s of

d_ealing wiih -bhe r'¡orld- et:or'rJld, themu rathe.r -bhan to em'ci:asi-ze

master';. of fac';s.

Tire Gra..cle One programine of trxploring Ärith:netiq

stlresses cor-rrriing' the child-:"en learn 'ro eolrnt by ones



to one hund.red, by tvuoes to thirty-tiruo, by threes to

eigh-üeen, by fours to twenty, by fives to fiftyu as well

as reversed- eounting from twent¡r f,6 one. 0f all the

se:'ies analyzed tiris series places the greatest emnhasís upon

co-rr-ïr.tiïr.g, Through cor:rtting by twoes, ti:.reesu fours and.

fivesu the simple mul-tiplication and division facts ave

understoodu but no dril-l v'¡ith abstraet ni:uber sym'lcoJ-s takes

place 
"

fn lüumbers ],n/e Seeu tne Grade One book of the Basic I"{a-

tirematics Programmeu the children l-earn the nu1tipllcation
and- division facts of the nunbers one to ten through group-

ing" They see nine objects as '2r2rZu2, a-nd luor a,e 4u4s and

r; but.bhere is no formal dril-l on the multipl-ication and

clivision faeis of the numbers,

At the opposi-te ex'bretre to tnese two programmes 1s the

Cuisenaire progran-Íie, The First Grad.e Cuisena.ire prografiroe

is designed. to perf'ect computational slcÍlI and mathematical

uncterstand.ing of all the rel-ationshi-os among the first ten

numbers" Child-ren following this prograïr.toe are ex;oec'úed

to have at the end of tne fi-rst year of school a 'oreci se

and- sJrstematic knowleclge of the first ten nrrmbers, This

j.ncl-ud-es an u-ndersta.nding of al-1 tne factors and of a]l
the rel-ationships ofr and betweenr tnese nulbers arl
the add.iiionu subtraction, nultiplication and d.ivision factsu

plus al-l the fractional parts of ihe nÌLmbers.



Seven of t-tre series analyzed include tne concept

of one-half of arr object in their Grade One program:tese and-

three j-nclude tire concept of one-half of a group" 0n1y

the Cuisenaire course incl-r-rd,es an u-n-d"erstanding of frac'cional

parts of abstract numbers" All the fractional- parts from

1/2 to 10/10 are included in Book One of the C'uisenaire

programme 
"

All the series exeept Cu-isenaire includ,e rational

corrnting of objects" The number of objeets cotlnr,'ed varies

from a total of eÍght in Ar to oile

hr-¡ndred 1n Exgloring Ar:L_[h:4etÍe"

In al-l- of the se:r'ies except Exp_þring Aritgm-qtic al'd

The BasÍc lìflathematies Progranuleu vuirich are readiness pro-

grarmnes, formal addition and. subtractÍon are included in
the Grade One programmes. The suros and rninuend.s vary

from six in three of the series -bo ten in three of the

other sez"ies n

Four of the ten series include some knovuled-ge of

multipli.cation and. division facts in the Grade One pro-

Eraliuoe, but only the Cuisenaire series calls for automatic

response of these facts. Tn the other three seriesu the

nultiplication and. division facts are l-earned as groups

su-ch as that 2 groups of 4 objects make 8e 3 groups of 3

objects make 9s or that 9 objects can be placed in 4 groups
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of 2 and. there will- be I left,
All of the series except the Cuisenaire i-nclude

r,vork on oral problems invol-vi-ng addition a:rd subtraction

facts, Three series i-nclude problems involving nulti-
plication factsr sixrproblems involvlng telling tine ir:.

hours g :nirre. problems in the reckoning of moneJri five, pro-

blems Ín linear measurement; threerproblems in liquid
measure; arrd tvrorproblems involving pounds and ou.rlces*

The writer fou¡rd the Grad-e One prograrmes of Numbers

Tell fheir Storyu Und.erstanding å.rithmeticu UTakigg__S:låIe,_o_f

Arit_hmetic, Num]er Rou¡-d-iIp, living &qitþmetiq, Aritlmetic
in L{y r,¡/orld, and Carpenter C}ark, quite similar in eontent.

ïn al-l seven series, instru.ction proeeeds through the

concrete stage usi-ng na-tural and representative uaterials

wrrere possibleu to the semi-eonerete stage u-sing pic'cures

of natural arrd. representative materialsu to the abstract

stage using numbers to stand for groups"

Tn the Explor:L4e- Arithmetie and The Basic nûathematics

serles, in which the Grade One progranmes are entirely de-

voted to readinessu this last stage of using abstract nu-n-

bers to sta:rd for groups is deferued until Grade Two.

Cuisenaire is the only one of the ten series anaLyzed

tirat does not includ.e in the first year?s progranûle a:ry

r¡¡ork on cor.:nting or enumeratingr any vuork on oral problemsu

or arry vuork on the relative valu.e of the d.if f erent coins '
Tt is also rrniq-ue among the series in that it stresses
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automatic response of nrultiplication a:rd division facts

a3ld a:: understa^rtd-ing of fractlons using abstract numlcers"

The writer sought to esiabl-ish how closeJ-y the ten

series a:ralyzed. had. implerriented in their Grade One progranaest

the findings of recent research in arithinetic"

A Plarrned. Cu-rrj-eulums Tn all- ten seriesu aríthmetic

instruction proceed-s on a systematic pla:rned basis.

Meaning; In all ten series e arr attempt is made to

develop an understanding of numloer rel-ations and of the

number System, ïn none of the series is there any attempt

made to have the child memorize number facts or ni;lber pro-

cesses which are not first i;nderstood" fn alt the series

nqore emphasis is placed on i;¡.d-erstanding than on mastery

of a large number of facts'
Drill e fn tne eight serles rn¡hich lncl-ud.e the learning

of some addition a:rd. subtraction facts in the Grad.e One

progranrlee much drill and praetice aTe provided to maintain

the skii-ls and. abil-ities originally taught by meaningful

rnethod-s.

Sjggdt Tn none of the seri-esr vrith the exeeption of

Cuisenaire, is rapid. recognition of mrmber facts s'bressed- at

the Grad.e One level. Ratheru the cirild is led slowly to

an u-nclersta:rding of the fund.amental concepts of nu¡rber"

Cntches e The only crutch used at the Gfade Qne level

in the programmes ana.Lyzed-u is co¿nting, Tn all of the
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serj-es exeept Cuisenaire, the child. is all-owed. to cou-r¿t

objects or plctorial represeTLtations of objects to assist

hím in Ìris comprehension of the number faets"

Concrete Mater"ials ¡ In all- the series a.nal-yzeù,

concrete materj-aIs are used. Cuisenaire makes the greaiest

use of marripulative materÍa1su through 1ts set of rod-s.

The ld series makes use of manipulative

materials j-n the form of bead- framesu and. also Lrses concrete

and pictorial- representations of concrete materials for

counting arrd grouping. 0f the remaining eight seriesu

five make use of conerete, pictorial and- syribolic materials,

a:rd three use only concrete and pictorial materialsu the

sy-mboli-c materials being reserved for the next grade'

Àfter anal-yzi-rrg the Grade One programmes of these

ten serleso the v'miter generalized- that except for some

d.eviations in the Cuisenaire series¡ al-l have implemented

in their arithnetic progra.nmes the findings of research

studies of recen-û years"

EXPER]I],,TENTS TI'TVOIV]NG TIM USE OF CUISENATRE I\4ATERTAIS "

The flrst controll-ed experiments reported in Canada

invol-ving a comparison of the Cuisenaire method- r¡¡j-r,-h other

methods of teaching aríthmetic at the Grad"e One level were

instituted Ín Vancouvere British Colixnbiau in the fall of

1957. During the f ollovring year the Saskatche'!¡,iå11 Teachers e
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Fed.erationu in cooperation with the Department of Education

for Saskatchewen, j-nstituted arL experlment on a larger scale.

The r¡¡riter lsrou¡s of no experiments of this type having been

done in the United States" In Europe the most comprehen-

sive survey reported. was cond-ucted in Edlnburghu Scotland-

during the school year L957 to 1958.

THE V.q$COUVER EXPERT},IENTS

In the fall of L957 aJr experiment to evaluate the

effectiveness of Cuisena.ire.rnaterials in the teaching of

Grade One arithmetic vuas instituted by -bhe Department of

Research and. Special Services of the Board. of School Tms-

teesu Varrcouveru British Cohmbia. On-e experimental Grade

One class and. one control Grad.e One class \ivere selected

from each of five d-esi gnated schools in Vaneollvero Each

of the experimental classes was supplied -vrÍth four sets of

Cuisenaire rod.s, and- instmcti-on began simultaneousl¡r lp
these cl-asses early in October.

For bothr the experimental and- control classes instruc-

tion vyas linited to twenty minutes daily: ten minutes 'Leach-

i-ng follovued by ten minutes seatwork"

The following tests \ffere adrninistered. to al-l the chil-

dren in the experiment:

1" The Detroit Begirrning First-Grad-e Intelligence testu in

Sepiemberu l-957 "

2, Árr initial survey test in numberviorku in January L958'

(.A;opendix B) 
"
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)@ Ä terminal test based. on tne preserlbed course of

numberlvork for Grade One, in Jr-l-ne.-1958. (Append-ix C).

This iest rn¡as prepared by the prlmary supervi-sor

and the primary consu-l-ta::ts. The difference between

a pupil e s score on this test and. his score on the

inii;ial survey test 1n JarruãTYs vüas taken as a measure

of his gain in nrmber skill-s,

å. survey testu in Ju:re? l-953o of the content tauS'ht

with Cuisenaire materials. (Åppendix Ð)"

The mean scores for these tests are shov¡¡r in Table

1,

Although the mea:r scores on the Detroit test a¡rd

the mean gain in basi-e numbervuork were hlgher for the experi-

mental groups tiran for the control gronps, in neither case

vi/as 1,he difference foi.ind to be statistically signifieant.

The d.ifference in the mea-n scores on the survey test of

the content taught with Cuisenaire arithmeticr however'e l¡Ias

fourrd to be highly significant. The superior performance

of the experi-mental classes on this test was attr'íbu-ted to

the fact that these cfasses l¡Iere taugnt with Cuisenaire

materials whil-e the control classes "tùere not"

Á. comparison was made of the rela.tÍve effectiveness

of traditional a::d Cuise¡raire method.s with bright and slow

pupils" [he Cuisenai.re materia]-s r¡/ere shounr to be more

4,
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Mea¿ Scores on the Detroit lntelligenee Test"
on lests in Grad.e One Nr¡¡nberworku and on the
Cuisenaire Nr:-uberwork Test * x

.)+ 'rA Report on p.rl Experiment to Evaluate the Effectiverl'ess
of Cuisenaire Mateiials in the Teaching of Grad_e One
iir¡mberworku " (Department of Research and Special ,Services,
Board of Sähool trusteesu Vatlcouveru B"C" u Septemberu
Lg58), (Mimeographed) e P.1'
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effective than traditional oneÊ vuith bright and slow

child-ren al-ike when the scores on the Cuisenaire test vrere

used as tire criteria"
The fol-l-ov'ring conchrsions \ffere reached-c

1, lhere lvas no significant difference between
the experimental a¡rd control groilps in their
rate of learning the basic Grad"e One number-
lvork, Children in the Guisenaire classes did
not suffer any 'rset-baelc" in the basic Grade
One numberv'¡ork becamse they \Àrere members of the
a¡rnar.-i matn"**-*-Eal- groups 

"

2, Children in the experimental classes far surpassed.
the controls in facllity with more complex con-
binatlons of v'¡hole nu.mbers and colnmon fractions
such as are outlined. in the Cuisenaire manual"

7. 0n the basis of thei r performance on two problem
items that required. the ability to read and to
reasone there vì¡as no significant differenee be-
tween the experim.ental and- control groups 

"

basic
of the
whether

+" Tn terms of gains in scores on tests of
Grad-e One nu¡nberworku the effectiveness
method of instrr-:-ction is ind.er:endent of
the group Ís bright or s1ow,46

Seli¡¡.r¡n ,4." Milleru Direetor of the Ðepartment of Re-

search and Special Services for the Board. of School Trusteesu

Vancouver, cautioned that in interpreting the resul-ts of

this exper"iment, the following linitations shou-Id be conside-

red 
"

1. îhe restricted length of time for the expe::imertt,
It may be that the period. for the gains in r?baslc
number skill-sfr TVas not sufficientln long.

+6" t!Á. Report on arr Ex-periraent to Evaluate the Effectiveness
of Cuisenaire n'laterials in the Teaching of Grade One
Numberworku'r (Department of Research and- Special Servicesu
Board" of School Trusteese Vartcouver, B, C", Septenibero 1958),
( Lfirneographecl), p, 2,
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The restricted size of the sampl-es.

The absence of refined standard-ized- tests
suitable a:rd valid for this researeh"
The difficulty of equatÍng itteacher-ability'r.
The necessary delay for the initÍal test to
enable the pupils to d.evelop an urd"erstand.ing
of wri tten sunbols in arithmetic"
The limited supply of Cuisenaire materiaLs'
the possible lnecluality of motlvation" Ït may
be that the attvactiveness of Cuisenaire mater-
ials heightened" the interest of pupils in arith-
metic. IU.rthermore, the more specializatÍon of
procedures and materials for the Cuisenaire classes
may have produced" a motivational bias in their
favour"

B" The restrlction of locations of classes.
g" [he relative inexperience of the teachers ro¡ith

CuÍsenaire materials" +7

rnla ^ +^-l -l 
^rrri r ærrrç ¿usrvlvÅ¡.ó yeare a second. experiment at the Grad-e

One level- lvas

perimental- a:rd

supplied i'uith eight

as Ín the previous

conducted- in the Vancouver schools. One ex-

one control- cl-ass in each of eight schools

participated in the experiment, Each experimental class vüas

sets of Cuisenai-re rod.s instead of four

year. The same proced.ures !\¡ere fol-lowed.

as in the L957 58 experiment regarding tine spent on the

teaching of arithmetic and on arithmetic seatworku and the

same intelligence, Survey and- termÍnal tests \trere used.

The resul-ts of the tests for the L95B 59 experirnent

ane shouin in Table 2^ These r"esults \ffere Very sj-mil-ar to

those of the prev|ous year" .4.1though ihe mean scores on

+7. Tbid? Þu2'
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TABIE 2" Mean Seores
Test a¡.d on

on the Detroit
Tests in Grade

Tntelligence
One Numberwork" x
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rf.A. Report on Two Experiments Cond.ueted During the L95B 59
Sehooi Year to E'valuate the Effectiveness of Cuisenaire
t{ateri-als j.n Teaching Primary Numberwork"u (Department of
Research a¡rd Special Servicesu Board. of School Trusteesu
Vancouveru B" C; u September, 1959) , (HÍrneographed) pu?.

Qnly those pupils were included who were present for al-l of
the tests,
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the Detroit test anci tne nearr gai-n in -lcasie numberwork

lñiere higirer r'or the ex;cerimenial- groups tiran foz. the

control groupsu in neitiler case tvas tire difference fou¡rd

to be statistically sig;nificant" The difference in
the mean scores on the test of Cuisenaire learnings onee more

p.roved. io be very significant.

A study was made of the corz'elatÍons between men¡-al

abi.l-ity and- achievement in numberwork. Using tne Pearson

Prod.uct-i\,foment I{ethodu the coefficient of correlation be-

tween inteliigence quotients on the Detroit tests anrl cr.qirrsr

i-n scores on the test in basic mrmberwork rras fou-n-d to be e

Control- group 1â = + ^1 22q

llxperimen'bal group r =

14-

+ "3i-56

+ ,2158

Using ì;he saff.e methodu the coefficient of correlation be-

tween inteiligence q.uotients on the Detroit tes.us a:td

scores on the Cu-lsenai::e teste r¡rere shor¡nr to be:

CombÍned

Conirol group

Experimental group

Combined.

These results reveal-ed :

T - + "34L5
f = + '5765
T - + "3684

I, a higner correlation in i¡oth ins'carLces for the
ext:erimental grou.p than for the control grou-p"

2" lower correlations between interligence o;u-otients
and gains in scores on the tests of regul-ar Grad.e
ï numben¡¡ork than between inteil-iÉ5ence quotients
and seores on a test of Cuisenaire numberwork.
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This resul-t may be clu-e, in partu to the fact
that i-n the first instanceu tne criterlon 1s
the diÍ'ference between tlo scores' whí1e in the
second, it is a single score" F\;.rttrermoret
the periods of time for these two achievement
criteria were not the same"48

1L comparison ivas made of tii-e rel-ative effectiveness

of traditional and. Cuisenaire method-s vrith brig'ht pupils

arrd with sl-ow pupils. (Table 7),

Án analysis of varia:Lce on these scores revealed-

t-aat g

1" a highly signiTicar.t rel-ationshlp existed between
ability and achievemento

'2o the d-ifference betr''¡een the acnievement of grou-ps
taught by different metnods was not significarLrs
and-

3" the rel-ative effectj-veness of a 'particular method-
of instruction (Cuisenaire or traditional) is
indepeno.ent of r,vhether the group is bri€;ht or slov¡"
Cuisenaire niaterials appear to be no aore effec-
tive r¡¡ith bright chil-d.ren than r¡¡ith slor¡r children
in bringing about a gain in the-seores on tests
of basiõ giad.e one nurnberwork.49

After two years of experimentatÍon with the Cuj-senaire

metirod of -beaching aritil-rnetic the Department of R.esearch

af,r.d. Special Servj-ces, Vartcouver, British Columbiau reached

the follor,vj-ng conclusions :

1" Chil-dren rvho have been taugnt with Cuisenaire
materials in Grad-e One gain remarkable fací1ity
in the complex mani-pr-rlation of whole numbers and
fractions and-, ai tne same -bimeutÌrey make pro-
gress in the prescribed- course of numberwork that
is at, least as good as that mad-e b¡r those pupils i¡,¡ho are
taught by trailitional me-bhods" To say the leastu

^* 
| na A L 

^.fve ¿v¿ut yo./ê

+9, Iþid-, P"4.
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Cuisenaire material-s appear to be valuable
visual and. tactrie alds to learnÍng.

2"Cuisenalre mater"ials a;opear to be no more effec-
tive witir. b:risht children than with sl-ow chil--
d.ren"

3^Prim.er\r aonsultall'üs and. teacþers who have uSed-/eL! J vv44

Cuisenaire materials are enthusiastie about
their val-ue"50

TÂBIE 3. Ä Comparison of the Perfornar.ce of Slow* Pupils
and Brightxx Rrpils in Both Groups @ +{'*+É

rê Four Pupils from each class v'¡ith the lov'¡est I.Q"'s)r+r+ Four Pupils from each class r¡vith the highest I"Q. es)
.)+àrå( IbiQ, p" 4,

[I]E S¿.SKATC!]E\\/ÁN E){PERTIIITNT

Duri-ng the academic year L95B 59 the Saskatchewan

Teachers r Fecleration in eooperation urith the Department

of Education for Saslcatche\rar. cond"ueted, an experiment to

50. "A Report on Tv'¡o Experiments Conducted. Diring the
1958 59 School Year to Evaluate the Effectiver.ess
of Cuisenaire ii,[ateria]-s in Teacìrlng Prlmary I'Iumbervuork'i,
(Departnent of Research and Special Servicesu Board of
School Trusteesu Vancouvere B,C*p Septemberu 1959),
L[imeographed.) , p" 6,

:

Category Nu¡rber Treatment
Group

I\.[ean
r. Q,

Mearr Gain in
Test Score o
Basic Nr:-mber
v'/ork"

H'râl .(rl1 1:

Bright

Slot¡¡

Slow

32

32

Experimental

Control-

Experimental-

Control

L32"5

1zrl z,

vv@T

l!ø )

L9.4

16,4

L5,9



52

evaluate the Cuisenaire method of teachins ariihmetie

to prJ-mary child-ren,

Four hundred- ancl sixty-one Grade One chÍl clren in
the Provrnce of Saskatcherva^n vúere taught b}r the Cuisen-

aire nethod. during a ten month period con¡nencing in Sep-

tember, L959" Their aclrievernent vras measured. and com-

pared. rvith that of 263 other Grade One eiriLdren in the

Province of Saskatchevüar. v'¡hro v¡ere taught by the traditional
method employed- at that time in Saskatchelilran"

é. Povuer Test (Appendix E) p:r:epared. by I{r. F" Gathercoleu

Superinteno.ent of Ptlblic School-su Saskatoone afid lr. F"

Ðeverell- of the College of Education, University of Saskat-

chewan, vras used as the criterion of achievement" Thís

test was administered three times in the course of the

year. A special- testu (Appendix F), eontaining slightly
more work involving the use of fractions than the Power

Test had. contained u wa.s prepared. by n,1r. Fu Gathercole a:rd.

Ðr. I¡. Deverell-" This test was adrninistered at' the end

of Jrrne. The child-ren in the experi-ment were tested- for
mental- a.bility tirrough the use of the Pintner Ability Test"

[he results of the experiment are summarized in
Table 4.

the statistical results indicated that the ex¡eri--

rnental grol2p rn'hich lvas somewhat behlnd in l{ovember, was

even vsith the control grou.p at the end of June using the
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combined. results of the Por¡¡er Test a:ed Special Test

as the criteria"
The Central Committee r¡'¡hich vuas set up to assess

the results of the experiment agreed -tirat the results

v¡ere not ou-tsta:rd-ingIy significa.nt; but they recommended

tna1. the project be carried on for at l-east oï]e rûore yut=?l

Tå.8tr8 4. Final Summary of Experlment Conducted by the
Saskatchelvar. Teachers? Federation and the Depart-
ment of Education on the Cuisenaire n'tethod- of
Teachins lfathematics L95B 59.N

tÊ tt0uisenaireu A Sorrnd Approach to Teaching l\{athematicsrt,
(fne Saskatchevüarr Teacherse Federation a:rd the Depart-
raent of Educationu Saskatche,,van) c þ^3" (¡,¡ilmeographed)'

TITE ED]NBURGH EXPERTi\'IENTT

During an eighteen month period. comrnencing at the be-

gir:.ning of the L957 58 sess|onu the Edinburgh corporation

School-s concluctecl a:r experiment to ascertain the effeetive-

ness of teaching arithmetic to Primary f children tvith the

51, "CuisenaireE A Sor.rnd -A.pproach to Teaching It[athematicsr?u
(tfre SaskatcheuÍan Teachers? Federation and the Depart-
meni of Education, Saskatchev,¡an) u (Ifi-rneographed.) ' p"7 

"

êr"nrrn Nt:mberu4 v%}/

of Pupils
Average

f,Q.

Average Score on Power Tests
and Speeial Test

Pov¿er Tests

Nov" Apr, Ju:re

Special
Te st
&ure

Experimental

Control-

+6r

267 Lo5 "2
t

JbEY

2r "5 A1 rì
'.1.¿@v

AÕ tr
'f 1ø J ¡1 '7 "7'.r ¡ o I

+6 "O
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aic. of the Cuisenaire materials as compared v'¡ith teaching

conducted. without the ¡raterÍals'

The experimental group consisted of a class of forty

boys in oile school; the control group consisted of a class

of fourteen girls and tr.venty-four boys in arrother school.

. " , The contï"ol group was chosen to be as closely
equivalent as possible to the ex.icerimental- groi.l-p
in respect of the potential ability of the pup1ls
concerned a:rd of the educational stirrulus provid.ed.
both at home and at school" This choice was nrade
by the å.ssista:rt Director of Education of the City
of nd.in¡urg'h in the light of his knowled"ge, pyer
several yeãrsu of the two schools concerned')Z

To ascertain hov,r closely equiva.lent the tt¡¡o groups

were rnatched in mental abilityu the Thurstone Primary L{ental

Abilities Testu and. the itloray House Picture Test \¡/ere

ad-ministered. to the seventy-eight child-ren in the experi-

ment u àt the end of the eighteen months period." To test

achievernent in arithr¿etlc use was mad-e of six sections of

schonel-les Diagnostic Á'rithmetic Test, (Append'ix G) aJld of

a specially desiSïIed test of simple mechanieal and- problem

sums involving vulgar fraction such as, L/+, +/9, I/6, z/n

a¡ld 3/8. The results of these comparisons are summarized

in lable 5n

The mean scores of the two grou-ps on all the tests

vrere exceed-ingly close" None of the diffez'enees was

shor¡¡:r to be statistically significant at the five per cent

l-evel-" Regard-ing i;Ìre sta:rd.ard deviationu the scores of
àwv . 

ttTeaehers e Yiews of
the Cuisenaire I\,Tethod-rtrreprinted" from The Scottish.Edu-
cational Journalu (Oc-bobel 3, I95B) ¡y-ilne -University
ffipartment of Ed-ucation) s þ"6"
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the experimental group were molre closely grouped" at the

top end. of the scale than vrere those of the control grollp"

TABIE 5u I\fean Scores aJ]d- Sta:rdard Ðeviation on the [,1oray
House Picture Testg ofr Thurstone?s Test of the
"Prinary Xilental- Abil-ities", a:rd oTt Schonelles
Dlag:-ostic Arithnetic Tests,x

I.{ean Score ancl Standard-
Deviation

Contro Grou Experimen
LffCltB

i\{oray House
II (Quotient)

Thurstonees Test of the
rrPri m¡rrr ìilip¡¡a1 Àbilities',

Yerbal
Perceptual
I\Trrrneri cal
1.{otor
Spatial

Schonel-lr s Diagnostic Ärith-
metlc Tests,

Äddition
Subtraction
A to E Addition
.4. to Ð Subtrac-

tion
r+àç,4. to K Ìtfultipiication
xxA to K Ðivision

xx'Fz'action Test (ZO sums)

7^O)a øa
20"2
1Zø )
)OøY
18. 1

gB.t
9+"'5
7'7 'l
JI øL

2j "g

17 A

tøa

Z")
o.+
2,7

Iø-)
71

4n
hl

Ibid. '0u6"

The control groups had. not mad.e sutficlent progress
to be able to attemlrt these tnree tests.

fn su¡nrning up t-ne results of the experimente Karat-

zinas and Renshavu point out tnat an ea::lier start v¿as made

by the experimental- group in l-earning to mult1p1y a.:rd. divide

39,9 3"2
2L "8 4,8
22"7 2"4
58"8 7,6
rB"3 2"9

gg,5 7"4
95.5 6 "936.6 6 "L

25"2 7,2
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a¡rd- to work out sums in.¡ol-ving fra.cüiorrse a start r'vnich

t¡/as v,¡ell consolidated- d'aring the period. of the investi-

gation. They also point out -inat at the end of the

-no-ni nÄ nf inrros*-i,o'zti on the exnerimenta.l p"r'ôlln had Eained-
vv: + v É 

-*- ' çtf, UL¿¿iA UtrVf¿ ultv vJlvv¿ O'

a no less effeciive mastery than had the control group

over the processes of addition and- subtractionuin spÍte

of the fact ihat so much of their time had been s.oent on

multiplication, d.ivisi04 and- working vrith fracti onr"57

OBSERV¡.TTOIVS i1/L4.ÐE BY DR' Y,í]IIT/U\[ BF-O]I/NE],I

In Ju-r.e , 1959, Dr" Vi/illiam A' Brornrnell , Dea'n of the

School of Educationu University of California at Berkeley'

spent 'cvyo vueeks ín the pu-tr1icly maintained. schoo-Ls of

Etgland. a¡d Seotland with the express purpose of seeing

for hirnself rvhat vras happening in the schools that lrvere

ovnay-imen*ine with Cuisena-i-re a;rd vsith Stern *pp."eLto"J4
vÃÌJv 4

He forrnd tirat only abou.t 2,6iúo of all the schools in Ehgland-

and l;Tal-es vìiere using the Cuisenaire materials a¡rd teaehing

the Cuisenaire psograÄmer and- that only about 1"6% v\rere

rrsino the Stern nateriafs and teaching the Stern prografmjle"
4u+¡rô

Dr" Browrrell formd. that the cu-isenaire method vras

much more popular in Scotla¡rd- than in Begland. and- I"¡'Iales'

He \ñ/as told. by the Central -4.dministration Officeu Edinburghu

53" IEÈ' P"6'
5+" nr,Catherine SternuDirectorrCastle SchoolrNew York City,

has evol-ved a schene of work and produeed. a vari-coloured
set of number apparatus coloured blocks measuring one
r:¡ritu two u-rritsu three unÍts and so on to ten units"
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scotland.u that by the end of I959u fifty-nine of Edin-

burghes seventy-nine elementary sehoolsu a¡.d all of the

elementary schools i-n Glasgow wouLd. have adopted the

Cuisenaire prografim."54 Tn his report, D¡¡" Brolv:rell

made no mention of find.ing a¡y tstern schoolso in Scot-

la¡rd..

Dr. Broirnoell- d.id not atteript to compare the effectiv-

eltess of Cuisenaire or Stern with the trad'itional progråJnmes

of instruction, but from what he obsenred' of child'ren in

the British schooLs being ta.ught by these two methods

he d.rew three conelusiolls 3

1. The attenti-on spafi. of sehool beginners has been

serj-ousIy urrderestimated." I{e noted that although

beginlers in americaf,l schools are not enpected to

remain interested. ín a:ey activity for more than

fifteen to thirty minutesu in Brglish aJld seottish

schools Infa¡.t School children work happily,

busilyu and. effectively with cuisenaire or 'stern

apparatus for period-s of an hour or torên

2, The ereadinesse of school beginners for systematiC

work in arithinetic has been seriously u:rd-erestlmated''

I{e noted that although ma]ly Á¡nerican educators con-

sider that school begiru:ers are uTj.ready for arith-

meticu i$ Elrglish and seottish schools the children

William A, Brolvnellu rtObservations of Inst¡gction in
lower-Grad.e ¿"iïit*éii" in Enslisþ-q1+ S-e-o!t1P3-Sch9o1*" u

ilä=;;i;äiãtiä-icesÞ"", (¿prfr, 1e6o) u vo1" vIIu No.4e

þþo LO) l-OÕe

5+,
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are ready for systematic ins-bructj-on in

arithmetic at the age of five,

3" Chil-dren in the lower grad.es ca:r be safely

asked to learn much more arithnetie than they are

now being aslced to J-earn, Dr" Broi¡¿r.ell noted

that whereas American ed.ucators have been satis-

fied if cirild-ren Iearned the addition and sub-

traction facts and- inuends to fifteen during the

first two years of schoolu the teachers in Btgland

and Scotlarrd. v'¡hom he observed- teaching the Cuisen-

aire and Stern method-s went far beyond- this " He

said. that he observed these teachers teaching

tirings in arlthmetic vuhich we in Ameri ca IflVOlV

yolr:lg, chil-d.ren cannot l-earn, His observations

left him convinced. that ire can teach more arith-

metic thar:. we nou/ teaeh in the first few gradesu
ctr

and- teach it faster if we v¡ish to do so,"

Although Dr. Brovntell found. that chil-d,ren in the Brit-

ish schools who vuere being taught by the CuÍsenaire or Stern

rnethods \¡/ere l-earning more arithmetic in the first few ¡rs¿¡s

than "American children being taught by traditional methodsu

he questioned the val-ue of confronting you:rg children r,vith

such demanding tasks âse "Simplify the e>çression Xt + 6X + 8'f"

He asked. r¡,¡hether \¡re should or should not undertake to develop

-- Tþid, pp" I73 LT+,
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in \r.ìrr-ñcr nlrild.ren the mature kind.S Of mathenatioal.Lf¿ J Uqró vrf¿¿

skili arrd relationship Tloiff taughr 1n some of the British
Í?

sch.oolg,/t He also asked to vuhat extent rad-ically nevr

materials a:rd ritethods shoul-d be su.bstituted- for those

in cotrunon use 1n America todaY"

Although Dr. Brovm.ell admitted- that the British

child-ren that he observed being taught by the CIuisenaire

or Stern methods had very unu,sltal ma-bhematical accomplish-

ments for theiT ageu he r¡,¡as not vu1lling to admit that

these accomplishments could- be attributed whol1). to the

materials a:rd methods ernployed " He noted that e

1, The most successful el-asses were taught for
extremely long period.s of time d-aiJ-y'

2" The teachers of these cl-asses .f¡¿ere fi-red. rn¡ith
enthusiasm for changee arrcl this special enthu-
siasm unquestionably carried- over into better
pla:n:red- and. more inventive procedures possì-ble
witfi the nev¡ materials but not dependent upon
them"

3, For the experimental- cl-asses the mathematical
ouïcomes set for rea1.i-zati-on were of a marked-Iy
different character from those sought in typical
class€s" Tn other rvord-su the experimental-
teachers were seeking goalp_rrnlike those of the
non-experimental teachers' ) I

x.lthough Dr. Brornnr.ell considers tha.t some changes

in materials and method.s nov,¡ in general use in the arith-

rne*ie îy.ôsy.pmme aTe desirableu he does not think that theyvly*

need- be revolutionarY" He saysB

,1 + -nrr rofp- the firsi steir iS nOi; tO ad-Opt A
o @ ø JLIJ cilLJ LO.vvg vLLv

rad.ical-ly new system, however good" The first

)tø

176.

L76 "
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^-L^* 4 ^ +^ ,r^ni r1 a rrnnir *he nbieati rres of Íi:.StfrfC-Þ trUV -LÐ U(J \l.ççJ-t-{\t 4y\Jrr Ufrç vuJçv u¿vçÈ v

tion and. probably upon the anount of time to be
given arithrrretic. Then, and. only then, is it
å.ppropriate to consld-er materlals and methods'
ff the mod-ified objectives can be realj-zed more
econo¡rically a-nd. nrore effectively through the
use of rnaterials arrd. method-s t1otrv more or less
in the experirnental stageu then these should be
put to vuork. ft is ny jud.gnent, hovueveru that
currently popular systemsu when changed in minor
i,4/aysu urill þe for.ind trholly ad.equate for the net¡i
arithmetic " 

2Õ

58, Ibid" pp" L76 - L77,



CHAPTER ÏIT

OuTtrNE 0F THq EXPERTMEIqT

In the spring of 1959, Il[r' A"D. Thomsonu Assistant

Superintend.ent of Schools for the Ulinnipeg Sehool Div:l-

sion, d-iscussed. v,,ith the writer the plan suggested by

Ðr" r¡ii.C. Jrorimere Superin-bend-ent of Sehools for the !Tin-

nipeg School Ðlvisionu to experi-ment with the Cuisenaire

method. of teachj-ng arithmetic at the Grad.e One level.

The v'¡riter agreed to assist in the selectj-on of the eon-

trol schoolsu classes a¡rd" teachers, to prerlare and. distri-

bute questionnaires io all persoi:nel involved in the

experiment, to sel-ect or prepare the neceSsary intelli€lencee

read-iness a¡d achÍevetient tests, and to evaluate the re-

sults of the testing profìrammee

SEIECÎION Á.ND BRIET'TNG OF THE TEÂCHERS

StrIECTTON OF TEAC}TERS FOR EXPERIIMNT.A,I
U!J{ùòI1ù

l{hen the details of the experi-tnent had. been arra¡gedt

the sÍx primary supervisors for the f,i,tinnipeg School- Di\nl-

sionu lJirs, A" Gradyu L{rs" E" l,4aclerrnanu nfiiss A* Paterson,

Miss G" B.ober'cson, i\{iss K" f.i'/ilson, a:rd- the ivriter, v\iere

asked. by 1,4r" Thomson to sel-ect several Grade One teachers

6L
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v,¡ho would be suitable and lvitl-ing to expez'iment t¡vith a

nev¡ method of teaching ar:ithmeti-c.

I\,rtï" Thomson requested that the su-perwlsors se]-ect

nzr-lr¡ -fieaehers '¡,¡ho met the following qua.lifications of

abiiityu attitud.e and. experience:

1. The teachers were to have had several years

experience J-n primary worr on the rr''/innipeg staff "

2. They \¡,/ere to har¡e had some prevj-ous experienee

teaching their present type of cl-ass.

5" They iñ¡ere to be of above average teaching ability.

+" They \¡rere to have had success in teaching a-rith-

¡netic ìry tlre authorized- nethod-.

5, They lvere to be interested in new and- dÍffez'ent

approaches to learning'

Tn ord.er to e11su-re t.ha'r, the classes par:ticj-oatinpS in

ti:e experiment v,¡ould constitute a rerlresentative sam;ole of

the tr:tal- Grad-e One popul atj-on of ii.'¡innipegu each supervisor

lvas aslced to select one teacher from a school- in a. faitly

loi¡¡ socio-economi c area and. one teaener from a sehOol in a

better socio-economie àTêà^ After the -beaehers irad been

sel-eci;ed. in this marifleru the cooperation of the -orincipals

of ttre schools eoncerned- v,ras sol i cited to make Sj-r-re ttrat

-bire elasses to v¡hich these -beachers ïvere assigrred durlng

ilre yeàT of the experiment v,¡ould- ra¡ge in ability from

very l-or,v 'ì:o accel-erated- trad-e Ones'



El-even r,*eachers urere selec-Led and_ all agreed to
take part 1n the ex,oerimentu which rvould commenee in
Septemberu 1959 a¡d continue i;:rtil- Ju-:re, 1960.

The teachers chosen to teach the exnerimenf¡] nlasses,

all- of r,vhom i¡/ere totally u.nacquaj-nted v,¡ith the cuisenalre

nethod of teaching aritlr-metica vüere invited to a r,vorkshop

on Ji.ile 42, L959e sponsored by the tViruripeg School Ðivi-
sion and i;he it(anitoba Teachers ? Societyu and hel-d in
Rockv'¡ood School in ],Vinnipeg. At this workshopu I,Ír" IÍector

Trout, Executlve Assistant of the Saskateltewatr Teacherse

Federationu to1d. of arr ex-rreri-ment involrrir"r.o' the rrsc of
the Culsenaire nateri al s r.vhlch had. been carried out in
Saskatcheuran d-uring the year L957 58" L,{r. Trout, who

had visited. Georges Cuisenaire in Thuinu Belgium, the

previous su:nmere and who had attended- a r,vorkshop conducted

by Caleb Gattegno in Saskatoon in October, L95-/u outlined

the Cui-senaire method and dÍscussed the philosoiohy a:rd

psychology i-nvol.ved. in the method 
"

Follovriing I''l:r. Troutes lecture, Miss Vu ¡,¡r/atchicoski

of Victoria Schoolu Saskatoone presented two d.emonstration

l-essons usj-ng some Kindergarten and some Gracle One pupils

from Rockwood. School" Dnring the lessonsu illiss 'rV'atchicoski
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ruas ver"y carefu-l- not to ì;e11 the chilclr'en a-nybhin¿r abou,-t

+r-^ - ^,r^ r^ì.+ bv a.ll oi:¿ína the child_::en to See a::.d. to feeltJllç A \JU,f, t ULL U vlv QLLv r'¿¿rl]

the various rod-s she Iecl them to discover i;hat all the rod-s

of the s¿líi1e cclcu-r \rvere iire s¿r"ne size, a:id to see iire relation*

sirips -between iire vari-ous lîods"

,4-pa::t fror¡l the ',.voz'kshop no fu::'ul-ler in-servi ce trai-ning

l¡!¡as given -i;o tlre -Ûeachers of the e>lrreri¡¡ierl-'te,-1 classes '
Befo-rle school closect in Ju:re u each -beacher ,,¡as suprllíecl

1

r¡¡itii a box of Cuisen¡.ire rodsu a cop¡r of i\Tumbers in Colour!

a.rd Â{itþliietic \ì,Èt}r i\-Eraber"s in Col-ou-r *r'ur?d.V-c_tor'}r Sla¿le _

^
.Bocic I* in the holre tha--i -bhe¡,' 

'¡¡ou-l-d :Îind tiil.e to mal<e

themselves farnil ia"r: i¡¿iti.r these na-te:i:ia.l-s bef o:re school

oiJelred- in Se,o-bember"

SELECTIOfi 0I COl\TTF.OI-, SC.-IOOIS

Tow¿1i:d- tire enä of ;þr-gus b, i,.'nen it -'¿,¡as knolim 'i;o l-¡nich

t¡r1re of class the -beachers talliilg cert in tÌre ex-oerinent

i,Tere to be assigned-, tne v'¡ri-l;e.r r,le-t '¡,¡i th l\'Ir" Ihoiasonu to

se-i ect tfre rtcont:rols'r for tl:e exi:e::iment"

TÌre f jr"st ¡::oblem was to sel-ect eie"¿en schools to

a.ct as coni,-rol scirools" Ä sincere at'l,enpt lTas nade to

ejlsr-tre trrat -bhe cont.L:ol schools yyoiJ-ld. be as cl csel}t eclui*

1. G" Culsene-i.r:e anC. C. Clatte!i\?,
r¡'''¿l iiain Eeinena:lrr ltci., LotJS).

:{".r-ilbe::s in Colou-r" (l:oncion c

C " Gat-beg:ro u Ârj-thrne-bic Tiijll L¡luriibers irl Colou-.r fnt::o-
cli-r ct cry Siage Bo olt I e ( lond on : ¡r'iil f i en
ag57),

a¿-ø
geñe-i"¡ran:r-ïï-ã1,
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vat ent as _ilossible to -l,jre school s naving ex'lrerimertta-"1

classes, in resi:ec'i to total rru-ru.ber of G':race One pu"oiJ-s

i n -bire sehoo r s and_ to soci o-econonic areâ. Eaci:- school

Wnere 'i,ilere \ïAS tO be 2J\ ezllefimerl''a'l SrOU-p V'JA'S :la'r'CheCl

i¡¡ith a-no,r,her: scirool of a oinj-lar size in a si¡äila:: socio-

economie Ð,,;¡eà. 0f ihe el e'ven control scnools chosen,

one !ì,ias fron à verJt hig-h socj-o-ecorlornic eÏea; ,ct"io \;''ere

from high; th.r:ee from averege; one f::om faii:-L;r I ow; o.Ûe

f:rcm low; and tt'vc from vellJr I orv socio-econonic P'-T€a-s'

SElÍiCTlOid OF C01([R0-IL -cl4Þ!E$

îÏre síze o:l-' 'úhe school was consicleredL of great :Lrrr-

-^n-¡ì-c-"rnalJtJl u.rfrv\/ s If iire expe::irnentai Erroltp \'vere to be the to'o

Gracl-e One c-l ass j-n a school ',vith ttr::ee 'lra'd-e Cne cl-assese

'üh.e control g1ou-p 1n orderbo be conparab-ì e wor:-l-ci also

ha-ve ,üo be t]re top Graile One c] ass f,:ortr a,nong three

classes. Tf tne e;cperimental gÏotlp lr'veÍ'e to be iretei:o-

geneou-S, consistlng of alt the Grad.e One child"r.en in a

sn¿zl-'i schoct r¡¿ith onl-y olle Gj:ade one class, the control-

gr:oll:pwou-i-dalsohavetolreoiltheheterogerleolr'stype'

The ccntrol a;nd- e:<perimen-bal groups io¡oul-d also nave to be

¡:atcned- rep;a.r'ding socio-economic iraclcgrou:rd-'

SEL,I:IC'II01"l 0F T.låqllEES l¡OP.- CONTP,OI, GEQUÏS

l",,tten a sci:ool wa,s foi-r::cl similar in size and- socio-
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eCOtLCÍtic area tO a SCllool Con'i,ai.tLini) Ðr1 el{perinental

ClaSSe a 1ae-'üChing Cl-aSs \\'aS Chosen. If -ï,]re ieaCher of

inat cl-ass t¡Jerîe su-ital¡le to ac-i aS a coTl'üro] teache::t

taat cla.ss v"¡as se-l ected. to act as a contïro] gÏo11"0" Ïf

the teacÌrer xïelîe not suitable, a-rro-bher school ha'l- -bo

be consid.ered- "

The wz'iter iinows of no workable s.-)¡sten of neri t

rating a teacher and f or,::rd- it impossibl e to equ-ate a control

teacher with. aJ1 experÍlienial ieachei: in regard to teaching

abilityu enthusiasm afld. su-ccess in teachinS; a"rith:Lretic"

lTot¡¡everu 1n eaeh. case aS r;¡itb tne teache:rs of e:<perirr:ental

classes, the teachers of control cl-asseS were cnosen only

if 'cney -lracl had- several- J'€Ð'rs of ei:pe-r:ience teaching in

lfiirnipeg schoolsu if they l,r/ere consicì-ered- by the Ässis-

tantSurrer.inien.d-enttobeofaboveàver1.e:etea.clringability'

if 'tney were hrown to lLave haC several years experlence

-,/,Iith a sinilar Ì;ype of classu a:rd. ,ol:evious sr-r-ccess in tea-

ching a-r'ithnetic'

In i;iris niaitnere e'ì even scilool Su cla"Sses aI-d teachers

v/ere final-ly selected. to act aS cgn'¡rolg in the ex-perirnent'

ita'Ì¡le 6 snorvs l:ow -b-lre €Ìrol-llls urere ¡ratched- in regard-

to o-r.nber of pupils, type cf class, rrujnbel: of Gra'1e One

classes in ihe rrarìous sciloolse ancl type of socio-econonic

atea in l--¡ni-cli t¡:e schools \'TeÏ'e situated "

B.qIEFING OF TiiosE -PÀRtlT!IP-t 1'Ii\lG Ii\'{I3-rixPEIr.IlL',îjli\TT

.4.s soon as school openefr in septemberu 'r,he pÏ"incj-þals



TABIE 6, Ä Compa-risozl of the Experimental- and- Control
Classes Regarding Number of Pupilsu ITU-:aber of
Grad,e One Classes in the School, Tylre of Classt
and- Area in \''/hich Schoo1 r¡¡as Situated"

Trrne&.1 J!v

of
Cl-ass

^^¡++ñ.ri1^æv vrJ. u -Lf r4-l.¿ró
Grad.e Ones
Continuing
Grade Ones

Average
Àrrpr-q o'o¿¡v v¿ wÕv

Â--nu- æa
flv sJ aóç

Ârrar¡ rro

Better of
the 2
Better of
the 2

Best of the

Sest of the
5

Better of
the 2
Better of
the 2

Better of
tire 2
Best of the

Accelerated
Aceelerated
Better of
the 2

Better of
the 2

atol

Type of socio-
economie area
in rvhich scho-
o1 v¡as situa-
ted.,

I,Iery lOrrr¡

Very low

Average
Äverage

t<
( _B'al_rly 1olry,
(Ïì{afry nevu cana-
( d.ians r,vith
(language pro-
( ol-ems.
as above
High

Hi p'h

Average

.{verage

\/ê?aIr n1 rfn

\, ê'râ\r Ii^r -l .{l'n*-()--

Hi olr 2\rêaa2 çê

?Ti o'h e\rÞr^D sê

Average
Average

(lor,v. tr{any new
( Canadians with
(language prob-
(lems.
as above

l{-ame of
flvnrr nv¿ v4y

Experimental

Control

Experimental
Control
Experimental

Control
Experimental-

Control

Experi-mental

Control

Experlmental

Control

Experimental-

Control

Experimental
Control
Experimental

2qrf

2

¿

.f

¿

llT71

¿¿

1/

25

^.'7

r
tr

f

lr

IT

25

35

53

27

2A

î7
I

7

2

2

3

3

2

2

¿

3

¿
I

2

/u

i{o. of
ljr.nãø
une
Classe
in the
School

Experi-
iuental

Control

No" of
Pup11s,

t\t 
^ ^T:tv6

Þrrrri I s: -

ControL

coniinuêd, ",
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Tabl-e 6 continued,

Experimental

Control

Experimental

tontrol

Tota1 ni-r-mber
groups.

!* | (l

ir!v

TrLL

in

2

¿

2

2

Slor¡re:r
the 2
Sl-ower
the 2

Better
the 2
Better
the 2

Hish

High

Very low

Very Iow

of

of

of

of

309

Total number in
a:¡-nori mont

a¡rd- vice-principals of the trventy-two schoolsu and the

twenty-two teachers involved in the experiment r¡¡ere con-

tacted; the experiment was outlined- to them a":nd their
cooperation was solÍcited.

The teachers of both the experimental and control

classes l,vere requested- to linit the time spent in teaching

arithmetic to trrenty minutes per dayu a:rd the time spent

lrrr thc -nrinilq in rloinq a.rithmetlc seatvuork to ten minutes

per day" The time of the d.ay l.,ihen arithmetic was to be

taught was left to the discretion of the ind-ividual teacher.

The suggestion was that it be taken ir¡medlately after Roll-

CaLL in the afternoonu but there \¡,¡as no compulsion about

tkris. The teachers lvere informed- that two Pov¿er Tests

v,¡ould. be ad.ninistered. during the school year to compare
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the rel-ative aehievement of the control and ihe experi-

mental groups" The teachers themselves did. not know

with which group their classes i¡¡ere rnatched,,

FURTHER BRÏEFTNG OF THE EXPERÏ]],IENTAL TEACHERS

Early in September the six primary supervisors

met r¡rith the eleven teachers of the experimental- classes

to d.iseuss the new method. None of the six supervisors

and none of the eleven teachers had. had alr.y previous

experience teaehlng the Cuisenai:re method-. The teachers

lvere urged to study the manual and. the handbook i,vith

vrhich they had been provid-ed- and to foll-ow them as

closely as possible" They were requested to refrain from

using any type of seatlvork vuhich would invol-ve cou:rting

such âsy "Col-our 4 ducks blue. Cofour 5 d.ucks redrr" ttlllake

2 big balls a^nd 6 little balls.rt Insteadu at' the begin-

ning of the term, they r¡rere to have the ehildren spend

the time normally devoted to seatlvork in ifexploringtr t¡¡Íth

the Cuisenalre materials. The tlme thus spent would

.uary r,vith the type of e1ass6

Each experimental classroom was provided with

four boxes of rod.s" -A.ll- of the teachers with the

exception of the teacher of Exr:reri-niental Group Number

Oneu vuhich eonsisted of only thirteen childrenr corl-

sldered that these tr¡,/ere insufficient. Sinee the pur-

chase price of the rods was $}8"60 per boxu four boxes per
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roome were al-J- tirat could be allowed*

fn Decen'lcer', the primary supervisors met again

vøith the eleven teachers of the experimental- classes

in an attempt to resolve so¡r1e of thre fears and- diffi-

cl:-l ties'treing er,oez'ienced, By this -timeo tfi.rough using

the trial and error approach a"nd. by cl-osely following

the handboolc providedu the teachers had discovered- for

themsel-ves ï/ays a¡.d- mea;ns of hand-ling the materials

effectively and- of u.l,'ilizíng thelr time profitably'

Seatwork no longer presenied. a problem because the chil--

clren hrere a'ole by trris tirne to copy o.¡;-estions from the
'lciaclc'board and to fill in ansr'vers on mimeogÏanhed sheets"

The teachers wirlingly shared their experi-ences and. id.eas

with one arrother, Their chief \4rorry seemed- to be that

tlrey rvere not progressing cluiclcly enoughrtnat they would-

n"ever cover the prescribed course by tÌre end. of Juneu

and. that tney had- allowed- the chll-dren to spend too rnueh

time at the beginning of the term exploring lvith the rods.

PROCEDURE

For ten monthsu from September 1959 until Ju:re

A96Ou the chi ldren in the experimental groups Tuere taught

ari thmetic by the Cuisenaj-re method. exclu-sively" Their

progress nvas aeasured against that of the control groups

r¡¡ho r¡,¡ere taught arithmetic in tire trad.i'cional i,vay,
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Ät the begln-ning of the experiment there were

3O9 chil-dren in the experimental groupsu a:rcl 28, in the

control groups, Seventy-nine in the experimental groups

a.rlc] 96 j-n the control Srcups in/ere el-iminated -bhroug'h

absence from one or more of the four tests adminlstered

throughou-t the year. Experi¡rental Group Nu-mber Qne !'üas

rJ-rnntrerJ due tn the resi srration of ihe teacirer iir Âpril'ulvvvvu u4u +vv*Þ¡-v,

TÌris neeessitated the d-eletion- al-so of the matching eontrol

gro1lp. The nulûber of cnildren present for the comtcl-ete

testing pï'ogranme (ta¡le 7)u was 230 in tlne experimental

grou-ps and. 189 in the contro]- groups E

REPOF,T OF_TI{E TESTTI{G

Four tests l¡¡ere ad.ministered during the experi-

ment s ayL {rithmetic Readiness 'Iest in Septembere a Por'ver

Test i-n i\{arch and the same test again in Ju-nee ayLd a1r

fntel l-igence Test in lüay.

THE READTNES.S TEST

Àfter the twentlr-tv¡o

selected. to take Part in the

encou::-tered rn¡as to determÍne

possessed, Tt svas d.eci-d.ed

teachers and classes had- been

experintentu the next Problem

what number slËilIs the tes-bees

to use Pretest Le Form Br from



Joll-y I'Tl-:Lmberq'" Pe::mÍssion to dupiicate this test

is siven in the ma:rual-4u alrd- multigraphed- copies of¿È ó4 V vt¡ ¿4t y 
-

the test \ñ/ere rnad-e, (,A.ppendix H)" The Read-iness Test

1nclud.ed three items on identificationu thsee on repro-

d.uCtion, Severr On crud-e comparlsonu and, three oi1 exact

comparison, a total of sixteen items in all"

Ðirections for ad-mini-stering the test (Append.ix I)

were prepared bY the vurlter.

The Read_iness Test was given to the 59+ chil-d.ren

in the experiment immedÍately foll-oi,ving the Qpening Exer-

cises on the mornings of September 9u 10 or 11 by the

clasgroom teachers, The ansu/er sl:.eets weÏ'e marked- b¡r

the teachers and. checked by ti:e writer"

The great najority of the child.ren in the experi-

ment had. had. a ye3:T of kind.ergarten trainíng in the \tlin-

nipeg schools and had had. a consid"erable amoirnt of infor-

mal number experience d.uring that time" Du-e possibl¡r

to this kinclergarten experience, the results of the

Arithmetic Read.iness Test \¡rere very high" The measr

score using ungrouped data, v'/as 14'40 for the experímental

grou.psu a¡d. 1"+"69 for the control groups" The scores

ra:rged from 6 to 16 f or the experi-mental groups e afld from

J9 Guy T. Busr,vellu ,ufillia.m ,4., BrorilÂ'lel-le a¡.ld LenOre Johnu
feäclfers' Uenual to 4.cc æd
¡affio*ised Ed-ition,

-# 

¡ryrfJp I)+ - J-Joo

Ibid. p"l+4"



73

TAS]E 7, Number of Child.ren ilL Each Group T'/ho tñ/ere

Present for the Arithnetie Readiness Testt
the Power Test in Marehr tire Intelligence
Test in ï{ay, and the Power Test in Ju¡re"

Name of, Group

tÐ
û

S.a oìoÊt
C.{ 4

d.|'d
Fi o)
oFd
q,
@c)
!¡r{
Pr {5

Êr Fl
6) -çt
¡o {J+>
H olø)
É ÈoF <É{

.d
F{ c)
OÊlq{d

E
.{5
dÉOçl
tn
o+t
ha
F\ q)

H
S1oß{.oO'ÈÈ
.Ëoa Ë\À

Ê, Ic'+)q'r I
{5 E:.1
F!oc)
ú¡ t)(}É
l.r o)
Flr ü,rl
Ft-lhoilcúp oä
Ê.|åÉdFiZ H.rt

Ê{ aìofr
A.{ Ë

l-J
.15
ÊÉ(l).rl
alo+¡
fud)Ê¡o.H
SloÊl
-oo'ËÞ
.ËoaÞ4

Slo
q-.r

.Þ
FI
c)øtto{å
$r lo
Pro.u
Fr
o¡:Ù
gFl
C-lkd

ão
Ê{

E4
@

qC{J
oçÍ
AA)ÊrE
O.d
Ê{ Êldo
t{HoQ)
'É (¡)

.ãsã+)

Experlmental
Experimental-
Experimental
Experlmental
Experimental
Experimental
Experimental
Experlmental
Experimental
ExperimentaJ-
Experimeatal

Total

llr
#2
#7
#4
#5
#6
#7
#B
#e
#Lo
411

Control #1
Contro':- #2
ControL /17
Control. #4
C,ontrol #5
Contro:. #6
Control- #7
Control #8
Co:n1"ro]- #9
Control #10
C,ontrol #11

Total-

Combined. Totals
of both groups

t7
29
3L
27
36
33
73
27
29
70
3L

5
27
27
27
3A
28
28
2T
25
t9
2i

0
26
2Å.

22
50
2T
27
20
1g
1B
2L

0
26
24"

22
20
¿o
26
20
10
18
20

0
26
?Á"

22
2q
26
26
20
1q
18
20

13
3
7
5
7
7
7
T

10
2

11

709

5
22
25
27
27
15
32
27
2g
7r
20

257

)
20
T+
2+
22
5L
25
2L
28
27
T+

23+

0
16
11
22
2L
2q
20
17
24
21
L4

270

0
I+
1o
22
18
20
20
T7
/L

22
T3

230

0
'l 

Å-

10
22
t-8
2g
20
L7
24
22
L'

79

5
8

15
5
7
+

L2
l-0

5
9

T6

285 
lrt, | "t I'ut

5s4 [+sg l+tt t+tg

lRq

+r9

vf.ì

l.75
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B to 16 for ihe cont-:rol gror-lps, One Tr-rir-dred- a,:r-d. sir

child-ren in the expe:r"inenialu a¡d- 100 ci:-i.l-Crren in the

control grouos had- a perfect score of 16' ind.ica.ting ih.at

the iest was nruch too easy anc- was not a tr^u.e meesu-re of

all the arithneti c k;rrov'¡ledge -oossessed- by these ciril dren"

Hov¡everrtime did not perrrri-i, the construction a:rd validation

of ano-bher Readiness llesi,

COi\ISTP:UCTICIü AldD V,¡.lID,qTf0i[ 0r-r !:t-]E POri,æR I''EST

OBJECTIT/ES 0F TliE POYmi? tEST. - The v,¡::1ter d-ecid"ed

to ad-rnini ster a polver tesi to al-l the ciril-d-ren in -bne er-rteri-

iren-Lal a:rd- coirtrcl grou-os eai:l.-¡ in llia.rch and- to regeat t.re

test nearthe end. of Jl;.ne, The writer soughi to ojltain a

standard-Lzecl test vrhi ci: r¡¿oul-cl :iieasu.re the oi-r-tcomes of ele-

nen'ua,i"-rr school arltirineiic as set forth in ti:.e Forty-fifth

Yearbook of iire I'Ie--tional society for the sti'rd-;r of Edu-cationu

Thre ilieasureinent of Und-erstand.ing; t',;-hich are:

1. Conpu-tational skil-l-
2* itla-bhematical t-r-'rd-ersta;rd-1ngs
7 - Sorrs-i ti rreness tO m-mber in soCial Si tu-ations) @ \Jv¡!rJ+

a:rd" the nabiÌ; of_u-s:'-ng nu-mber effectivel:' in
such situati onsnÞ

SEi-RCf{ FOR A SiIfl'ÄBlE PO'r¡'ltR TEST" * T-^ ^ -l. J- ^ --- .^ -LI-(l- ¿Jr ¿i u UU1LLU lJ

-i.o":i o>í.¡-ì narr a.r "uvu u v?. uu¿v;-)çrvu t'ti o find su-ch a testu ''l;1.:e 
'r¡ri-ber sti-i-d-ied roajl-i¡

Ben A, Sus'ltz et al-, "'Ihe läeasu-:rement of Tlnd-ersta;nd-ing in
Elelnentary -. SõñõõT I'liathenatics"¡ The irieasurement of
TT,rderst¡nÁi np' Tiìnr.tr¡-fi -fltlr Yea-rbook of the i'la"tional- Sociei;rutl\.Lv1u u..Lrru¿¿¡e-,9 t vL w.J

Eor-the ]ildt of Ed-ucationu Par"t Te (Clrica3o: Uirive:rsity
of Chicago Press, l-946), P"140'

q
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consul-ted. the Child Guid.ance Clinic of Greater i'ilin11ipegi

purchased- several specirnen sets of tests; but none of the

stand.ard.izecl tests r,¡Ias forxrd by the writer to be approp-

riate for use at the Grad-e one level" Copies of POU¡er

fests used- 1n experiments simil ar to the experiment corl-

ducted. by the writer vûere secured- from the Board of school

Trustees u vancouver, B, C " u The saskatchern¡an Teachers u

Federatlon, and the University of Edinburgh'

Thesetests\'verecarefullyanalyzed'butnonel¡ias

considered- suitarole for the experiment reported' in this

thesis becau-se in none of the reports accompanying the

tests \,vas the validity of the tesis established-" Accord-

ingly the r¡¡riter decided to construct and validate ara

original test to be used as the eriterion of acirievementu

CONSTRUCT]ONOFPRT'ITIJIINARYTE$T¡ivU}'tsERONE.-

(Appendix J)" The fírst objective was to ensu-re that the

power Test had content vali-dJ-ty, that is, that it eonformed'

as closely as possible to ihe essential content of the

ï]]âêÊe-ri bed col-lrse approved- by the tr[inister of Education
yr vu

for the Province of l![a:ritobau a¡Ld- that it tested in a

1cala.nced. way the essentlal icaovil-edge a¡rd- skills emphasized

therein. The intent of the test was the measurement of

rurderstand.ingo mea-ningu insight and- significance rather

Ì;han of pure computationu speed' and- mechanica]- skill and'
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v'¡oul-d. of necessi ty be rather v"eighted- tovvard that' end.'

P"A.IìT ONE, Part One of Preliminary Test }Ttl-enbez'

One was prerlered- on the basis of the topical outline for
â,

Graile One Arithnietic Grad-es I VI". This pa::t of the

ies-ï: narpr I I el erJ \rer'\r el osel rr ihc cot'li-orrt of the courseUVË U VO,¿ø!¿V¿çU V V¿uv v:vUvld

+ ^" . ^'l^ -l- + ^ l-1^ ^ ¡ ^r 'l- p n'ì --¡ ^ì 
1Ta.ì-l-giLï -tO Tfle uurr u¿ v¿ ¿r v*.OS.

PART Tl¡'/0" A seeond- section \{/as reo,uirecl to test

v¡hether the control or the experimental grolr-ps cot-lld. bet-ter

a.nnlv their ntaihemaiical skitls t¡¡hen faced. vrith novel orv!!.Y-J

unfaroiliar situations. This section vuoul-d test concepts

ïLot incrucied in eítlrer the authori-zed cou-rse or in the

Cuisenaire colr-rse" The !.¡l:i ter clecid-ed to Select the ite:ls

for this section from tire lazerte series Nu-mbers [-e]-1- Their
r'7

stnr rr/ - The reasons for -blris choi"" 0u""" *il,iJ uvr.y o lr¡v

1. The Grade One prograûules for eignt series other

tÌ:.arr those being nsed by the experitnental- and

control- gï'ollps urere anaiyzed ' The Lazette series

ltrunbers Tell- Their Story rvas fou-nd to contain t-h-e

greatest nu¡nber of concepis tnat in¡oul-d- be novel to

hoth .qrôrrÐs of chil o.ren taking ¡cart in the ex,oe:ri-

nenÌ è

6" A.rithmetic Gra{e:9 I - -'ff , o2.--e'Lt" ¡ pp tB ')I"
7* ï,,["E, I'azer-Eeu Jean Dey, and- Rose Sv:ldaf r Teacþe{ål

t\ta.rru-al lqr Nuriibers q , (Torontos
õî _T959) 

"
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The lazerte r¡.ethod seened. -Lo be a hal f*v'¡ay

neasu-re betlveen ihe tu-i-senaire and. the au.tho:'ized

rjte1,j1od., ft inclu,d-es llr_ch ,l21r-í p¿-tative rnateri ale

not as rnuch as tjre tuisenaire nethod. but a great

deal more than ttr.e authorized Irrcthod..

.{n expe:r:iment to test the effectiveïLess of r,-he

lazerte netnod v'¡as beÍns conducted Ín three Grade

One classes in three tïinnipeg scirool-s collcurrently

lvith the experiment reported- in this thesis.

Although iirese were trivo distinct exoerirnentsu the

same Polver Tes-b l.¡as to be used- for i¡oth ex;r:eri-

nents.

The Grade One lazerte course u/as su-r:urarized a¡rd tlvelve

concepts novel- to both th.e Cuisenaire ancl the authorized.

methods v/ere selec'ced, Part Tv'¡o of Prelimina:ry Test Number

One was prelrared, containing thirty-six ltems v'¡hich neasured

tnese tln¡elve novel concepts.

PÀRT ITI-LiEE" - Part Three of Preliminary Test Ï\lunber

One consisted- of thir'r;]r representative items from the C'uÍsen-

aire hand.book, Arithmetic t¡'.IitE T'Ttrnþeqq in Colour fntrod.uctory

Stage Book f"8
Instructions for eaeh itern in Parts One, Two and

lhree lïeï.e carefully preLlared. by tne t'¡riters (Appendix K)

ra 
^ ^ -!..{-^ ¡'ø ^U o çd, lJ tr Ç ðJrL/ 9 Arithnetic \ryith lfumbez's in Co]our Tntrod-lr-c-

,)

'<Jø

tory Stage Boõ]i Ir (london: tl,,'ill-iam l{einemaï)rre 195'O,
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These v'iere to be given o:cally because the Grade One

child-ren had, not yet devel-oped, the u¡ord. attack skills

necessary for such a read-ing task" l'.¡l:enever possibleu alL

example preced.ing each block of items, slmrrle and- obvious

enough to be urrd.erstood by the I owest rnentality 1n the group

v\ias included. ín tire test.

AllViIt{ISTRÀTfON 0F PRElfi,[fi'I.4.RY TEST ][U],[BEF. ONE. fn

Ja:ruarye 106 copi-es of Prel-iminary Test Number One consis-

ting of L29 items \¡ìiere prepared." These \üere ad.ninistered.

by the u¡riter on January'25r 26u a3rd- 27 to l-06 Grade One

child.ren in three i{innipeg schools in r¡¡hich there iuel'e no

experimental or control groups0

so i;hat the rcooulation to I'rhich the test r¡¡as given

r¡i crlrt ho r '.êï1yrêse¡t¡tirre sa.mnle of the êrzde 0ne r¡ouu-lation!¡¿Ért u vv ø r v}JJ çÈE¿r uG u+ v ç pølrìrrv v¿

^.e IiIiø-ni-nao' tire three SChoOlS V'/ere Chogen from vriíd-ely d-iVerSe(JI !rf Jfuf r yç È;9

areas of the city. Tn Sehoof Au sltuated in a low socio-

econoinic aTea, tire testees lI\rere the thirty-one child-ren in

the lovuer of the two Grad.e One classes. Tn School Bn situa-

ted in a^n average socio-economic ateae thirty-eight children

v.iere tested " The group in thrs case consisted. of all the

ehild.ren in the upioer Grad"e One classu plus the top group

in the l-ower Grade One class. Tn School C situated ín a

r¡eî.v hir¡h soeio-econom-i-c aTeae all the thirt¡'-sns puilils

in the top Grade One class were tested-"

The i;ests $/ere ad-ministered in a unif orn mairner in
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each of the three schools' The directions for ad-mini-

stering the test \rrere caref\rl-ly follo\¡¡ed" No instructions

otl:er than those accompa;:.ying the test vvere given. In

part o]Ie and Part Two, the gronps of items ¡,vere not tin'ed'

but v¡hen approximately BOl, of the chi1dren had completed-

*ha craârì1rïì nf items ttWi-thOUt UrtdUe haSte Or U:rhealthfu-l
UII(t ót v 4y v¿

Strain|tutheentirec1assmoved.ontothenextgro]J.pof
items, As none of the chil-dren taking the test \Ãias

faniliar" with the C"uisenaire materiale, the 8O/o maxim was

rescinded in Part Three of the test" I;ilhen it r'vas felt

tnat the child.ren had. completed all they could doo time

v!¡as s¿l 1ed a:rd- the papers were col-l-ected'" The classroom

teachers were not present while the test lvas being ad-mini-

stered.*

'r¡,/þen the testing had been completed-u two papers from

each grou-p ï\iere drarirnt at rafi.d"om so that there 1¡Iould- be

exactly 100 papers on rvhich to do an Ïtem .åna1ysis" These

lo0testpaperswerescored.byhand.bythewrlter"Á}'I
Tten Änalysis of Preliminary Test Number Ûne ('{ppenoix l)

l,vas prepared- and the Tndex of Difficulty and the Tndex of

Discrimination computed- for each item' 0n the basis of

the results of the Item Ánalysisr å secoji.d Prelimin.avy

Test v¡as consid-ered necessary'

REVISION OF PjìEIIIIINARE TEST, NUI'P.ER.--qNE" Since

and. e:lPeri-the Pov¡er Test was to be given to the control
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jrental groups at the begirøiing of l:iarch a-r'r-d again tolard

the end. of Junerit was not consid-ered. necessary to del-ete

any itern because of a low fnd.ex of Difficulty" r.:'/ith

the normal rate of ma.turation ailcl 1e4r11i118 common to the

aire.:aøe six vear old. child, -Lhe items which showed a veryt*v v¿l¿ov

lorr or zeyo fndex of Difficulty in Ja:ruàTYE should have

a mrch higher Ind.ex of Difficulty by the end- of June.

Hov¡ever, if the fndex of Ðifficulty proved to be 904, or

mñyìê^ thp items lrvere consid.ered. too easy a:rd. v¿ere d-eleted-"r¡¿v r v

In Part One of Preliminary Test Number One eighteen

ltems had. an Ind-ex of Difficulty of gOli or rnore and. were

d.eleted-, (Table 8)"

The fnd_ex of Di.scriminati-on showed. all- the items

to vuhích ai least one correct an5l'rer \rilag glven to be G00D

except Ïtems 2a and 5c which \\rere alread"y del-eted because

of their high rating on the fnd-ex of Diffícultyr and. Ïtem

l.2lr " Beca¡.se there v\Iere only twelve correct ansv'/ers in

the top cr,uartilee a¡d twenty-one correct ansl{¡erg in the

lov,¡est quartile for tþis item, l-2f was consld-ered. a BÁ.I

item a:rd- was therefore d-eleted-"

CONSTRUCTIOiV OF PRElIftifT[ARY TEST lQf@lfl Tr¡'I0'- Part

One of PrelininarY Test

Part One of PreliminarY

V\IaYS 3

Nr:.mber Two v¡as prepared

Test Number One in the

ltrr r.-crri si rr fr

f nl I nrnri rr rr
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T,A.BIE L Iteus
fnd.ex

on
of

Þr,e'limirr ¡rrr îpsi 41 H:rrin.o'
Ðifficulty 9Oõ,'o or more

ftem ]rlumber fnd.ex of Ðiffieul-ty

La

2a

5a

5b

4a

4b

6n

6a

6f

8a

(J [J

\, -F

10b

10c

l2a

L2c

l-2d

f2o
--o

YO"/0

966/'

e716

v /-/ñ

Y )70

97r/'

eer,

aoñ
Y 2/o

956,/,

9L61,

9of'

95d/6

9oo/'t

gol|

90d/'

95o/b

Y )70

92f'
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The ei-ghteen items \¡rtth fndex of Ðifficr-:-lty
gof" or more rrr¡ere deleted. [his necessitated.

the deletion of tlvo complete groups of itemsu

Id.entification by Erru-meratj-on, and- Reproduction"

The BA.D item, 12f was del-eted-"

The groups of items lvere rearrarr.ged. in order of
À.i f+i ^"ì +-" €rôm eâ.SV tO hafd.,g¿rf +vv-¿ uJ g rr v¡rr vøpJ uv rr

The indÍvid"ual items vrithin the grouos \¡Iere re-

arranged. in order of difficulty, from easy to hard..

fn ftems 9a a:rd 9b rnrith fndex of Difficulty 2.q'

and- Oo/", it vras not knoi¡¡t whether the concept ttltsl-l

the iftol-e Story About"u or whether the difficulty

of the ru-rmber combinations involved", caused. the

very lor¡¡ Index of Difficulty, fn an attempt to

find- out t-¡here the difficulty lay, trr,¡o easier

stories lvere ad.d-ed, the stories 1u4 and 7u and.

+r+ ar¿d- 8. Ttem 9a was del-eted and 9b was l-eft

intact,

In Part lv¡o of Prelíminary Test l\-umber One, only

three ltems 6au 6b arl.d- 6c had- an fnd.ex of Difficulty of gjf,

or more. These three items whieh tested- the concept rrOne

Ha.l-f of an Objectrt u/ere d-el-eted from Preliminary Test Number

Tlvo" fn ad-ditionu according to the Index of Difficultyu

the grou.ps of items v,Iere feaTra4ged. Ín order of d-Ífficultyt

from easy to hard u and the ind.ivid.ual- items r'vithín the gl'olr.ps

1.

Jø

4,



rrvere rearratLged. in order of d-ifficultyu from easy to hard.

The Ind-ex of Disc:ririiinati-on showed all the i terus in Part

Ti,vo to v,¡hi-ch at least o¡.e correct anst\¡er vi¡as given to be

ô^ôTt

The thÍr'ty cluestions in Part Tltree of Preli minary

Test Numlcer One were so novel and unfamiliar to the 100

testees, and- so fern¡ u¡ere ansi'¿ered correctlyu that it was

ìmnnqsih'le tn do ¡nrr ren'y'tansinq of the items in ord.er of

dÍffici-rlty" Thj-s rcart of the test tvas left unchanged. in

Prel ininarv Test Number Tv,¡o.

The Instructions vr¡ere revised- (Âo-rrend-ix M) and as with

Preliminary Test Nu-mber One v\rere to be given orally"

ADI\{INI STR¿.TI 0I'T 0I1 PRELII\äINARY TEST NU}I]BER TWO. In

Februaryu 100 copies of Prel-i:ninary Test Nu:lber Tvuo, (Appen-

dix N) consistlng of 106 items l/vere prepared. These l'vere

admj-nistered. by the i¡;riter on Febru-ary B, Ç and 10 to 100

children in three more \¡Iiru1ipeg schools in which there v/ere

no experimental nor control groups. As with P::eliminary

Test }Trmber Oneo so that the population to which the test

iñ.rå.s qiven misht be a reoresentative sample of the Grade One

nomrla.tion of li/-inniTres- the three schools vì/ere chosen from

wid-ely d,iverse areas of the clty. In School- Ðe situated.

in a ver]r lor¡,,' socio-econotrric area, the testees Tvere the

thirty-four pupi-ls in the slowest of the three Grade One

classes, Ten of these child"ren vyere u:rabl-e to follow the
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directions and d.o the examples preceding each block of

itemsr so their test paÐers vüere discard-ed, leavi-ng only

tvrenty-four testees from School- D" ln q^h^^l ur¿Jt J(iTIUU-L .llr9 ÞIU(¿-

ated- in an average socio-economie areae the fort¡r-sns testees

includ.ed. all- the children in the uþi:er Grad-e One classrooÍl
*'1.,^ +r^^ -r-,,,^ +^-^ iÉ the l_olver Grad_e One class:coom.!J-Lt!Þ UIIç U!/\J U(J.:J úrUv-YÐ -Lrl

fn Scirool F sj-tuated in a high socio-economic areau all

thirtv-five of the G-r'ad-e One mrnils in the school v.¡ere tes-

ïe o.

The same p-roced-ures regaräing adminÍstra'cion of tjre
.r-^^-r-^ i*^-!-- -ni:inns- *imi:n:r nnd senri-np'\,Vere o'bServ'ed. aS in(rçÐ UÞ9 IIfÞ UaUU U-LUfaÈt UflsJI¿ó l4ru Uvv!+rrtj

P:celiminary 'Jesi I'Iumber One, and- 'bhe elassroom te{l.c.ners \¡/ere

not present cl'u-z'ing tne testing,

.qn ftem Arralysi-s of Prelimlnary Test lilumber Two (A-ppen-

d.ix 0) was -orepa::ed. and. the Index of Difficu-lty a;rd tire Tnclex

of Discrimination computed for ea"ch item" The ften .A:ralysis

ind.icated several i,veaknesses in the test'

lu ftem 5b Part One 'Lfake a:rotner ba]-loon in front of

this balloonrt Ðz'oved to be a BAÐ i-tem according

to the fnd.er of liscrlminatiort" Nineteen testees

in the lov¡est cluartile ha.d the an-swer cor::ect a-nd

cnly four testees in the top quartil e.

Items lb and 6a ?art One hacl a^n fndex of Difficu-lty

of over 9O'i,6 y:ut it rr,¡as fel-i; that -l,here should be

at least i¡ro easy iteros at tir-e beglnning of the

test to ::totlvate 'tire child.ren and tirat these shoul d.

not ''oe d.eleted",



F-EVISfOiV 0l¡ PRIllIil,iIi{AF.Y TESî iüII'riBElì T'i1¡0.

l-, ïtein 5b Par'c One r\¡as d-el eted.,

2. The order of' the bloclcs of ite:ns in Par-b One

a-rrd. Part Tr,vo 'i¡.¡as left unchanged-, but r',¡here pos-

sibl-e the items within the lclocks rvere rearranged-

in ord-er of dir:'ficu-lty from easy to ha.'rd"

3" Sec-i;ion B consis'cing of íourteen iteuts lras ad-ded

to Part !!To 
"

+, Part Three vuas l-eft intact,

cOIisTlìucTION 0F THE pO,r,,,rER TEST" _ It \¡ì/as thou,qht

that if the Por¡¡er Test rÌ',/e:r'e to be tru-J-y valid", a fu-r'ther

attempt snoul-d be made to ensure tnat the concepts it

contai-ned corresponded very closel¡r vuith the concep'cs d-eve-

Ioped in cur:rent Grade One arithnetlc prograÍtmes. lfith

this Ín mindu the seven ar"ithroeti-c series vvlrich the vuLrite:r

had previously at:ra.Iyr,ed- vrere tlsed.
^In Understanding Arithnetic, Grade 0nev.

2" Exploring Arith¡reticu I.10
lt

5" Nu¡nbers tYe See, The Basic i\'[athentaties Program'**
19

4. I'íalcing Su-re of Arith¡retic, Book One"*-
1Z

5 " lfunber P.or-ind.-U'p, I "-'

9, -l{"1, Sand.ersu et"al" u op"_ cit"
10" H"T" Spitzer and iVi" Itrormanu .op" cit.
11, A. Riess, lli. L" Hartun65o a.rrd. C. lt[a.honeyu op. 9i!.
12, R"l, L{orton and I\,[. Gray, op" gi!.
L3 " K. E. Col-Lins ancl R. Chivers u o p, ci!'
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1A
6 , A:ci trunetic in lîy ','.¡or'ld., f , 

t=

7 . lhe Carpenter Clark Se.r:i 
"" 

. 
f 5

From these ser¡en seriesu Section B consisting of

fourteen j-tems invotving con-cepts not included. in either

nf J:he nreliminarv tests, v!¡as ad-d-ed. to Part Ttvo of the

Power Test.

By making th.ese changes a:rd. ad.d-iti ons to Prellninary

Test lVumber tu¡or the Polver Test (Appendix P) \¡\Ias constn':'cted''

rns-bru-ctions to accompa:ty tlre test (.[ppendix Q) v¡ere also

prepared..

VÀIIDITY 0F THE PO\'IER TEST" : It i,vas evid.ent that

since the Pov,¡er Test was to be the sole cz"Íterj-on by v"¡hich

the rel-ative achíevement of -bhe experimental and the contv'ol-

groups tvas to be measured" this criterion must be a va.lid.

one" ,Ihe val-idity of the test had, to be established- befo:re

it could be nrlnted in flnal form a:rd before it could be

administered- to the 59+ children involved. in the experi-

ment, In order to establish -che validity of the test the

fo-r lowing list of -o,]restions $ras dramt upu each one recluirlng

a positive answer before the iest could. be considered- tnrly

valid.¿

]-4^ C.N" Stokesu B" Adarnsu and n[.8" Bauer', op" qit.

l-5, Ð" Carpenter and- IU.K' Cla.r],¡-u op' -c-it'
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1" Does the tes-b measure r,-,¡hat it is i-ntended- to

measure? Does it measure onll¡ r¡,¡hat it is intend-ed

to measure?

Yes, It measures computational- sltillu mathematical

u.irderstand.ings, and. sensitiveness to mrmber in

social situatiorls. fn Part One and in Part Threeu

reading abiJ-ity is not a faetor. fn Part 'Iwot

hor,vever, tirere are nineteen -o;uestions ínvol-ving rea-
jr.tuæ -Èiii*rr Qivrno +here iS a tOtal of 128 itemsU-Li.ró cLU -L ¿J- UJ o rjlfru E U

on the tesiu nÍneteen items i-nvol-ving reading ability

do not seem too great a rru-mbe¡:"

2, Does it have content valid"ityu that isu does it

test a sam¡le of all the arithmeiic a G::ade One

chil d is supposed to lrrrolv?

Yes, It tests every concept in the Topical Outline

for Grade Oneu autlr.orized- by the lVllnister of Educa-

tion for the Province of i1',ia.nitobrr16 as wel 1 as

many otner concepts above and beyond the minir¡mm

requirements,

3, Flave others criticized- it? In tire jud-gment of

competent persoitse is it a good. test?

Yes" It has been eur.alyzed. ancl cri-tici-zed by the

Á"ssista:rt Suicerintendent of Schools and by the five

prinary superwisors in the :,,.Iii:nípeg ,School- DÍvision

ïdo 
" l.

1-6" Arithmetic Grad.es I - Vf, ^rr ni *
i1H.= "*jø
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Does it coruespond r,',rith the concepts developed

in other Grade One textbooks?

Yes" fn add-ition to tesij-ng the concerrts con-

ta"ined. in the courses being studied- by the exrleri-

mental and. control- groups, it includ.es forty-six

items novel to both the authorized course a¡-d the

Cuisenaire method.. These novel concepts are

draum. from eieht add.itional a::i-bhnetie series:

l{umbers Tell fheir Storyu Und.erstanding 4r:L-LþIq_tic,

ÀrithmeÌ;ic in iW 17or1d-, Iiakin8 Sure of Arithrmetiç,

Exoloring rl'{itirntetlc, l{unber Rourrd-Up, The Basic

lrjathernatics Programme, The Carpenter-Clark_Series.

loes it harmonize v'¡ith the educational objectives

outl-ined in the oroqram of studies?

Yes, In the Program of r¡tu-d.ies for Ìl'ianitobau it

is stated that a.t the elementary levelrarithmetie

has the f ol-lor¡¡int sllecific ob j ectives:

l-. To d.evelop clear understalldings of the basi-c
concepts and processes of arithmetic"

2. To devel op comoetence in using the basic skills
of aritlm.etÍc"

7. rln der¡ol nn nnmnc*ennc in solvine a.rithlnetiCalr/ ø ¿v uv v v4v

pro 0J-ens ø

1," To i:romote the devel-o,caent of l-ogical thii:king
with o-uantitative data,

q - în rlerrol nn ^1^"i-r -i +*. '1-^ ^nnlv arithrLetical infor-) ø l-U L¿Ç V çJ(JJ.I a,vLL-L UJ UU d"yrlLJ ø¿ 4 ur¿!!v u

m^-t-i nr ^^nnon*a -nni -^i n]_es " and Ski1lS tOlrld,UlUAr9 UVUUçr.J UÐt !1 ¿¡¡V¿vrvr9 (:4rLL vrl

various socÍal probletns,
6" To promote deslrable attitucles and. appreciations

v¡ith resoeet to the values of arithnetic,lT

Ã

f.7 "
fbid. s p,5"
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6"

The Polver Test seems to test all these understan-

d.ings exeept Number 6s 3t being almost impossible

to measure attitud.es and appreeiations objeei;ively"

Does it test what a Grade One chlld. actually need.s

to lcrow?

Yes, In addition it goes far beyond what a Grade

One child aetually needs to lçnow, The fact that it
tests this ad.d.itional information is fel-t by the

wri-ter to be the major weakness of the test.
Is it taLler than any child in the group? Are there

enough difficult ltems to challenge the brightest

child in the group?

Yes, The highest score on Preliminary Test lürmber

One !ìias 87 out of a possible L29 a¡rd on Prel-iminary

Test Number Two, 65 out of a possible 106.

Does it diseri-minate between the good. and the poor

students?

Yes, .&ny item which was 'tBAD't according to the Ïndex

of Discrimination on the preliminary tests was d.eleted.

Tias the sample to lvhom the preliminary tests were

given a representative sample of the Grad.e One popll-

latj-on of Wirmipeg?

Yes" Tire 2OO testees were from very 1ow, Iow, averagee

high, a:rd very high socio-econ-omic baekgrounds, and

the classes ranged. from the very slowest to accelerated

Grade 0nes,

nlo

8n

9"
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10, -&re the i-tems a-r:ranged. in ord-er of d-if'ficu-l-ty

from easy to hard-?

Yes. The grou-ps of ítems \¡rere rearrangedE and

the items r,vithin the groups \,i/ere rearra.ngecL in
this ord.er after each pz.ellminary test"

.;l-1. fs the vuordting in the instrrrctions sirnpleu clear

a:rd aderluate?

Yes "

12" ïs the test long enough -bo be valid.?

Yes.

17" fs the scoring objective?

Yes, There is no cluestion to lvhlch an alternate
a:r-swer is pla-usi-ble, arrd each correct iter¿ recej--

ves one rnark.

14" -A.re the d-irections simpfe enough to be u:rclerstood.

by the lolvest mentaJ-ity in the group?

No. I,u,ll:en Prelimlnary Test Number Tv'ro vùas given

to the slolvest of the three Grade One classrooms

in School D in a very low socio-economle areas

ten children lvere rrnable 'üo foll-ovr¡ the d-irections

and had to be excused- from completing the test.

The non-ftiglish backgrou-nd- a:ed. the jmrnr*rrritrr nf

these childrenu rathe-r thai- the clifficulty of the

dlrections accom;oa.nlring the test, lvere consj-dered-

to be the reason for thls laek of urtd.ersta.nding.

:..5, fs the test free of a^ny tricky or catch cluestions?

Yes " Tlvo items which v:/ere consid.ered '¡tricky"
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v'/ere deleted from

(a) I"{ake anot}rer

bal loon"

tho nrel'i mi llq-nrr taq*c .

bal loon in front of this

(b) Make a.r-other box ahead

L6, Are there a few easy items

of the test to ¡notlvaÌ;e the

Yes.

L7, fs there a gerlerous nurnber

^rr^^{-i ^r-.14ç Ð u¿ ur!ù given?

of this box"

zt th e "[rc.ri zrn i zr rr

stud-ents?

of examples or fore

Yes" There is an example given in every ease

v¡here this i-s feasible.

18" fs the 'cest free of bias in favour of eiÌ;her

group?

Yes" In Part f of the testrall the factse con-

cepts arrd principles tested. should. be fandliar
to all- th.e children in both groups" Part If is
intend.ed to test facts, concepts and prlnci-ples

above and beyond- those incl-u-ded in either the

Cuisenaire or living å.rithnetic Serj-es Grad-e One

cou-rse" ft is desigLed- to test how well- the

children ca::. apply their arithmetical lcrovrledge

in u.nfaniliar situatlorls, Part ïfI is intended

only fo:r the experimental- groups" The scores

for each þart of the test are to be tabula-ted.

separately"

All- the eomnonly used principles in the validation of



q2

test i-tems were applied. in the preparation of the Power

Test" Courses of study, textbooksu and instructions
procedures were earefl:.lIy analysed, The items eonstitu-

ting the test r¡rere critically sel-ected., An attempt was

mad.e to maintain a balance in the inclusion of factsu

conce¡rts and principlesu their application and interpre-
tation" The test seems to measure growth and achievement

because the items includ-ed in it can not be answered by

virtue of general intelleet without lcrowledge of the subjeet

matter concerned" fn view of all these preeautions it
would seem permissible to assu.me that the Power Test would

be a va1id. measure of achievement in arithmetic at the Grade

One level-.

FIRST ADMTNÏSTR-{TTON 0F THE POI¡,ER TEST"- The Power

Test lvas admlnistered. to the children in the experiment

during the week of I',[arch 2L to March 25 by the six primary

supervisors under reasonably standard-ized conditions" In

each case the test was given immediately following the

ûpeniag Tlxercises in the morning, The lnstrrretions for
administering the test had Ìreen carefully read- by the super-

visors beforehand, and tvere adhered to conscientiously"

The same proced.ures regarding advanee arraf,Lgementsu seatingu

timing and seoring v'rere observed as in the two Preliminary

Tests" The classroom teachers lryere not present during the

ad"ministration of the test' árrd neither they nor the prin-



cipals of tne scnools concern-ed u¡ere shor,.,zr the test
si-nce Ì;he sarne tesi v,/as -bo be used- zî.aín i_n Jrrire. To

ensp_re r:.-.ti1ormi trr el'l tho tests 1¡rere sCored. bJr tjre rvriter"

SECOND AÐI1,.[INISTR.{TI01{I 0r¡ fI{E POI¡'ER TE,ST"- The Por,ver

Test was ad-iúnistered. for -bhe secolld time d.u-ring the week

i'..{ay 30 to ftrne 5" The same proced-nres wirieh had been

f oll-oived during tne Í'iz'st ailministration \¡ìlet:e cbserved 
"

The ,orimary su-pervisors adminj.stered the tests; th,e class-

room teachers v,¡ere not p:reseni during the test; and- ì;he

tests ln/ere al I scor:ed by the v¿riter"

The differenee betv,¡een a given pu-piJ-îs score on the

IVlarch test and his score on 'che same test ,qiven in Jrrne was

taken as a measure of hi s gain in nathematical skill"

TTIE ]T{TELI]GEI'.ICE TEST

fn o::d-er to measure the nental abi-Lity of the chÍld-
ren involved- in the experiment, a suitable Intetligeir-ee

Test had. to be aclniniste:red. ft v,/as d-ecid.ed to use the

I(uhl-ma:ur-,ðrrd"erson Testu Form B (Ap-oenciix R) for this pur-

pose" The teachers j-n the experiment 1rúere provid.ed with
J:ho -nôl¡êqar'ìârr aoni es n-fl the test anfr the maffffal O:í inStfUC-

tions for adininistering a:rd- scoring the tests, (Äopencìix S)

rrrel-'l i-n ad-vance of t'he d.ate on v,,'hich tire tes-i;s ürere to be

given. They r¡\reï'e requested to aquainr,- themsel-ves thoroughly
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1,vith this information before attenpting to ad.ninister

the test"
The tests vüere ad.ministered- by the classroom

teachers inrned.Íately foll-olving 'bhe O1:ening Exercises on

the mornings of lvJay 21, 26 or 27. The teachers tirem-

selves scored- the tests a:rd- tabulated- the results'

TlrE QUTTSTIONNAIRES

Tn add-ition to the purely objective statistical-

results obtained- from this siud,y, -l,he r'vrj-ter was interested

iy-r nlrtaininp'tlro sr:lricntirre reactions of the ten teachers¿lI u v ua¿r!¿¿¿€]. ur¡v u4u d

who had. used the cuísenaire rnethod du-ring the entire

experlment, and also of the principals ancl- vice-principals

of the school-s concerned u and of the primary supervisors

r',¡ho had witnessed chil-d"ren rvorking vuith the materials on

rrary occasions tþroughou-t the ye7.T, For tiris purpose

two c¿uestioru'laires based on the one d.esigled by Drs" Ð"

Karatzinas and T" Renshaw, De,oartment of Education, Uni-
lq

versity of Edinburghs-'i,,rere drai¡¡rr itp by the writer,

The first questionnaire (Append-ix T) a.1ong with

a letter of tha::lcs for the cooperation d'ispla¡red- through-

out the experiment and instrr-lctj-ons regarCing the a^Tlgv\rer-

ing of the o;u-estionnaire (Appendix U) was sent-to the',;en

ex,oerimental teachers 
"

trTeachers e Views on the
frou The Scottish Edu-

(September L9 arrd. 26' L95B), bY

19 " D" Karatzínas arrd-
Cuisenaire l'{ethod "
cational Journal- o

T. Rensha.wu
-¡o-ap-i rn -ha rl

I ¿vy¿

ffiF g¿iñ¡urghs Depariment of Ed.ucation*
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"4. slightly nodified form of this questiorrnaire

(Append.ix V) along with a slightly clifferent l-etter of

tha:rics and set of instruciions (Äppendix W) was sent i;o

the ten princípals, the four viee-principals and. the

nri ma.rv srr¡ervisorsø



CHAPTER ß,

TRE¿.TMENT OF DAT¡. A}TD RESIIITS 
-O.BSERVED

As previously stated, the purpose of the study rrnder-

taken by the writer was to secure some factuar- evidenee

regard.ing the relati-ve achievement in arithmetic at the

Grad.e,One level, of pupils taught by the cuisenaire method

and those tau-ght by the ¡rethod outlined in the living Arith-
metic series" The evidenee obtained was of two kindss

1, Objective data the raw scores as recorded on

the eomplete testing progratnmee

2u subjective d.ata the reaetions of all teaehers and.

administrators involved. in the

experiment as reeord.ed on the

questior:naires,

The normality of the sample taking part in the experi-
ment was established by applying the trGoodness of Fitrt tech-
nique to the intelligence quotients obtained on the Kuhlma¡-n-

Anderson ïntelligence Test"

Due to the design of the studyo whieh precluded" the

use of more precise statj-stical a:ralysis, only d_escri-ptive

statistical techniques were enployed. to compare a:rd- eontrast

the behaviou-r of the experimental and controL grou.ps. Using

i:ngrouped. data, the writer computedu described. a:rd com'pared

the mean, the stand.ard devlationu and v¡here appl-icabl-e a

YO
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frequency d.istribution and a histogram

groups for each section of the testinE
for each of the

programxae o

OBJECTT\TE RESIIITS

TÏ.IE NoRl,@trry 0F Tr{E DISTRIBUTIoN

Before it is possible to make a:ry generalizations in
regard- to the behaviour of a group, it must loe established that
such a group is representative of the pupula.tion at large"
with this in mind, the w-riter sought to deter¡rine whether or
not the 23o ehildren in the experimental groups and the 189

children in the eontrol groups couId. be regarded as truly
represeiLtative of the Grade One population of l,ñIirtnipeg,

Although the best way to obtain a representatj_ve sample

is to draw members at random from the populationu ra:rdom

selectlon was not employed in the ex-oeriment reported in
this study beeause the nature of the experi_ment preclud_ed

its use' I{owever, the writeru in trying to assrlre that
the chil-dren in the experiment r,vould represent a cross-see-
tion of the population did select the chiLd.ren from all intel-
l-eetual and. soeio-economic levels,

The Goodness of Fit technique recormnended by Iiyertu

Iieidt, and Á]rlnarur.le was applied to the rntelligence Quotients

1. James E" Yüert, charles 0" Neidtu a.:rd J, sta:nley ,{hmannu
EgueatilIl4 and psycholägical

Rese?Igh, _({9v'r To IgD4gpp" ':--67 - L6B"
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obtained on the Kuhlmavin-Änderson Ïntelligence Test.

Chi square for the experimental groups (tabfe 9) lffas shor,vn

to be 9"39. Chi squaï'e for the control groups^ (fa¡fe tO)
I

provecl to be 7 "I9. When a table of Chi Square was consul--

ted, these differences were fou.nd. to be well within the 5

per eent level of confidence, The evidence obtained by

Íìeans of the Goodness of Fit technique was sufficient to

indlcate that the samples used. in the experiment eould be

eonsidered renresentative of the Grade One population of

l¡l't 7t ì.1 -r Yìê cf _r.+*s¿¿rvoe

In additlon to establishing the normality of the

distribution, it was considered necessary to compare the

d.ifferences between the children in the experimental groups

alld those in the control groups in respect to ehronologlcal

à8êg intelligence, and. arithrnetie readiness"

CHRONOIOGTCAT AGE

Both groups i¡Jere sirnilar in respect to chronologieal

age@ The mean ehronological age of the experirnental groups

as at September fu 1959 was 75"55 monthsu while that of the

control- groì.tps lvas 75"51 monthsu a difference of "04 months

in favour of the control groupse

TT]E KUHII{ANN-ANDERSON TNTEIITGENCE TEST

The combined scores of the 4L9 children in the experi-

2o Ibid., p"+23,
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mental aåd corrtrol grou.p on the intelligence test formed

an almost syrnrnetrical er-lrve, Thls is shor¡n in the histo-
gram in Figure .4, There i,vas a noticeable piling up of

scores between 100 and L25, The over-al-l mealße (gable 11)

using u:rgrouped data was LLz,7+"

As indicated in Figure Be the scores of the experi-

mental groups formed a somewhat mesokurtie cllrve except

for a piling up at 114" The scores of the eontrol groupse

(Figrrre C) formed an almost normal- curve with a slight
positive skewing, indicating tha.t the test was rather easy

for these groups.

From Table 11 it can be seen that with the exception

of Group #+, in eaeh case the mean score for the eontrol

group was higher than that of the matching experimental

grgup. The differences ranged from "95 for Group #2 to

5,28 for Group #7. The meaf} seore for the experimental

grolr.ps rÃ/as 111"94e and for the control groups La3"7O, a

difference of 1"76 points in favour of the control groups'

The mean standard. deviation of 7 '66 for the experi-

mental a.¡ad. 6.98 for the control grolLps showed a somei¡¡hat

greater spread i-n scores for the former than for the latter

groups o

THE "ARITHI',IETIC READINESS TEST

The scores on the arithmetic readiness test formed
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TABIrt 11, lieart Scores and Standard Deviatj-on on the
Arithmetic Readiness Test, Intelligence
Test, Intelligence Test, æd Por'rer Test,
Using UngrouPed Data"

Group
Iïumber

r{
nl

Ë
0)

..{ O
Ê{ S{O{-)qÉ
XOÉl c)

n
-{.rl

ê{
\{J
o
${
a)
,a
5z

Kuhlmarur - Anderson
Inte[ieence-E!¡otient -

I
I

Stan-
dard
Ðevia-
tioni'{earr

U"1+Ol+
14"688

JJ+,532

r r'ì or.?LSLO J*J

ljl3 '
LL2"7h.

Stan-
dard
Devia-
tion

TotaI
fñInleñtar-

lzloContro{ rB9

IBoth I 4t9

6,gg
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TABLE 11" Coni;inued.

Stan-
dard

iuiean Devia-
tion

Stan-
dard

I,iean Devia-
tÍon

22"769 7.78
"07I 2,

a¡ a/a /20"962 6"55

22'Ol+2 7 ^78 22.750 6"10

33"500 3"85 32,QgL 6,55

30"827 5"6L 25.276 7 "73

29.6L5 4.86 27 "385 Iþ"31

27,8h6 7 "36 27,269 7 "O7

32"650 3"60 33,800 4"I5

25"158 3"22 2]-,rO5 5.81

23,167 7 "33 "333 9,20

18"950 7"6t 9,100 5,73

Group
Nr¡r¿ber POTJ\MR TEST (I'T&ìCH)

Part I ¡@tv ¿I

7 "53

27 
'891+

5"270 7 "68

?3 
'81+7

arts ï and II
iriearr

2.L09
5L,7l+L

rart lJ'L

Stan-
dard
Devia*
tion

3"4ß

3,57

4,88

6,zz

4"23

6 
'l+5

5"18

4"rO

J "24

6.30

L"6Lg r"82



105TABIE 11" Üontinued

Stan-
dard
Devia-

Mean Èion

Stan-
dard
Devia-

jriean tion

28^692 4,80 27 "769 5,76

30,l.67 6.8927 "I+LT 5"81+

37 "OgL 3"91 39 "361+ 3,79

35.862 3 "92 35 "U2 6 "O2

33.269 5,10
"62L 3"88

36,385 l+"21

30"885 5"hO 34,077 7 "68

37,150 h"o4 39 "L5O 3,3O

"263 5.r2 32"632 5,38

"778 7.36 29 '91"J+ 9 '78

,900 5"85 25"7OO 7,O9

POWEB rEsT (JUNE)

TotaI

ment
Con-
trol
Both

6,183L,839

3L'O69

ParL ïI

33 "I3O 7 ,l+5

29,6l,1Þ

Farl,s I and Iï
}[ean

64"970
60"683

10.500 oø))

8"333 5,98

2L"636 5,gr

L6,552 6"hL

L7,O38 5,r7

L5"l+23 7.50

26"800 3"O9

u,632 5"W

1r"11 1 6.1+7

to,550 6"7 5

Part III
St,an-
dard
Devia-
tion

r7 01.I o /'+

2,937 2.O8)øt)
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narked J eurfes (Du Ee Fr )" îhese curves indlcated that

there v¡as one faetor with u-rrdue influenee operatingr in this

case the low ceiling or easiness of the test" 0f the 4Lg

children taking the test? I+7 had a perfec'c score of 16u and

the lowest score ïias 9, (fabte I2)"

The histograms in Figures E and F'-ind.icate that the

eurves formed by the scores of the experimental a.nd control-

groups were al-most para1leIu but that the performance of the

control groups was superior to that of the experimental groups

al-l along the line.
The mea¡ of the control Sronps i¡Ias L4"69 arid of the

experlmental groups u a4"4O, a d-ifference of "28 in favour of

the control grollps" The standard devi-atlonu (Table lf)

indicated- a tight grouplng of the scores around the meanu the

greatest spread- being 2"25 in Experinental Group #J-O" The

mea:r standard d.eviation was 1"70 for the experimental grou-ps

and 1,50 for the control groups"

In sunmary thenu in ehronological- â8êc in intelligenee'

a:rd in arithmetic read.iness, the ruean of the controL groups

\ryas shovne to be slightly higher tha:r that of the experimental

groups 
"

TTIE PO\¡IER TEST

Eaeh of the three parts of the Power Test was scored.

separatelyu because each section lvas given for a d.ifferent pu-r-
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TA-BIE 12. Scores oa Lrithmetie
Readiness Test,

Number Correct

core"

Næe of
Grou
Ex'perimen

#z
fr)
#4
#5
ffo

#7

#8
#u

#Lo
#TT
To

6

7

9

7

18

9

9

3

2

6

TotaL

26

2+

22
2A

26

26

20
'lq

18

2A

250

1Å,

10

22

18
2q

20
t'l

2+

22

I
lRq

+L9

Control
#2

#7

#+
#5

#6
#7

#B

#e

#Lo

#tL
Totall 71 54

Cornbined.

14

2a28

t6l 15 I to

9

5

o

5

I
I
I

+

+

2

+

1

2

5

5

I

9

5

B

7

L7

10

6
:

7

2

3
AT

6

T2

7
r

ôo

2

Total T+7 66 42 27
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pose. Part One was designed to test the ehlldrenus

ability to do the prescribed. course of arithmetic as set

out in the Progranme of Studies for the Province of ifta¡ri-

toloa, It contained +2 ite¡os" Part Two was designed to

test i;he child.renss ability to apply their computational

skil-ls a:rd mathematical rrnderstandings when faced w1th novel

or unfamiliar situationse and- tested- concepts not included

in either the authorized. or the Cui-senaire coltrse" Ït

inelud.ed. 46 items. Part Three consisted of 30 represen-

tative items from the Cuisenai-re cou-rse" These items

tested ability to multiply, divideu and rvork out slxns i-nvol--

ving the use of fractionss ; nathematical skills not re-

quired. of children in Grade Qne fol-towing the trad-itional

method. and regular colf,lse'

Part Oneu ]r,[arch - The Histograms in FigUres G a:rd- H show

that in Mareh the scoï'es for both the experiuental and' con-

trol gror-tps on Part One of the Power Test formed- simílar

curves, both being somewhat negatively skewed- with a piling

1tp of scores at the high end' The meas score for the ex-

perlmey¡tr¿1 groups, using ungrouped datau (ra¡1e 11) $tas 26"8+

a]ad. 27"89 for the control groupsu a difference of 1"05 in

favour of the control gro1lps, The scores of the experimental

groups showed more spread. than díd those of the control- groupse

extending 2 points higher and T points lou¡er" (Table 13)"

The mean stand.ard d-eviation \ryas 7 "53 for the experimental a'nd'

5"62 for the coiltrol groups, i-ndicating that the scores of
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Tå.BLE 13, Scores on Power Test Part One"
(Iiarch) 

"

Group

Control

#2 li3 #t+ #5 #6 #7 #s tì9 #to #tt
"J
(ú
{J

H

v)
a)
H
oo

<t)

Experjmental

ítz iÍs íit+ #5 li6 //7 íf8 #9 lfl:o #

t,)

tt I

40

2Ê

",7 
1 1 'l

Jt | -

I

1

1'l

2 11r
2I t

ìI

l?'t)A
!JL

?121/

)2't?1

?21'l

11212

3t+21 32
1))11

31 2 r 1

L)

712

l_r 1

11

1

21
2

n

ì
I

I
q
(

L

IO

12

u
L3

l?

10

18

n
t

tl

7

rt
t

I

I

I
I

??11

?)l )

ll

?ô

28

1

1

t_

a
-L

gll- r r 3 L

t+223
21hllLLll

L5 12 1 t I 3 2 2

29l2 2 23 Z 112
r3]-2321

122327 12 2

261 21 I 3 2 21 I I
2512 1 11 2I

Z+ r 231 12
11 3

13

21 9lr 1 3 L

15 l1 t I I t+ 1 2 1 I
1t14 1 l+ 112I

I42l+32
2 211

111?

].1+

11r3
r 3L

1

12
11

31
2

22It7
I

)

I

23 lL

112 2 218 ?)
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TABIE l-9, Continued

Group

(!)
H
oo(/l

Experimental

#z iìg lit+ lf5 /16 #7 i/8 lie lfj:o liu ã
.{-)

Control

liz ,ät #t+ #5 #6 íi7 /f8 ll9 #to #tt
Fl(t

o
î4

20

19

1B

'l rl

t_b

tq

14

t3

t2

1t

l-0

I
al

7

6

5

l+2

¿

't

12

I

22

1

23
T

I
:,1

'l
2l2

I

2

1

I
1 1

I

I

7

5

5

l+

I
11
I

2

¿,

tll*
I

l2
Ilrt-
I

l0
I

Il0
I

Il]-

12
12
at

21
1

12
I
21

I

I

2

I

6

I

4

)

rl

0

2

I
0

n

0

U

U

0

0

26 2h 22 29 26 26 20 19 18 20 )?r'r F4 10 22 L8 29 20 L7 2t+ 22 L3
I
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the control groups \ffere oore closely grouped arou:rd the

meaxr tha:r \Ãiere those of the experimental gror.rps e

Part Two, Marcþ. 0n Part Two of the test, the sec-

tion in whieh the ehildren were required to apply tireir arith*
metie knowled.ge j-n new or rrnfamiliar situationsr the experi-

mental grou.ps were slightly ahead of the control groups in
I\{arch" The mean score on this section of the testu (Table 11)

i¡¡as 25"27 for the experimental and- 23"85 for the control

groups, a dlfference of I"42 in favour of the experimental

grou.ps. The histograms in Figures I and J indieate that the

experimental- groups had. many more scores at the high end" of

the cuzrre than did. the control groups, but also several more

at the low end" The mean stand.ard deviation rvas 7"68 for the

experimental and 5.86 for ihe control groupsu indieating that

as in Part Oneu the scores of the control groups were more

closely grouped arorrnd. the mean than \Ãiere those of the etperi-

mental- groups €

Part One and Part Twou March" lVhen the scores for Part

Qne and Part Two were totalled., the spread. was even Uore evj--

d.ents âs shoin¡n in the histograms in FigUres K a:rd l. r,fihile the

eurves in both cases vüere somev'rhat platylcurtieu the scores for

the experimental groups spread. out furtner at both endse espec*

ially at the high end, than d.j.d those of the control groupsa

This can be seen also in the freqrency distribution in Table 7-4"

The highest seore rnade by a member of the control groups was 75



116

ql

(t)
0d

H

Ë{
.o

á

24,

10r

: Fig. I,r -* !{istograJn of $cores of ,,

Experimental Groups on Power TesL, ParL Tvro, i'larch.

o
O
ú)
d,.:)

-"1

Ð
,ii
::;

o
rJ

Fig. J"
ConLrol Groups

llístogram of Scores of l

Power TesL, Part, Tr,llou I.{archon



Þ
*

r{-'l
aoU

)
(ú
o 

t^
"IV
\F

IF
{

0l_ 15s

(r)
0)U

]

Hc)a)F3

the

I0.5*

Õ
a

(. 
I

F
ig. K

. -- 
l{istogram

 of S
ccres

G
roups on P

arLs O
ne and T

w
o of

S
cores

af 
l'.vnon'ìm

anl 
¡'l

Þ
n'..or 

T
ocl- 

l,1.nn'
. r*- 

_fl o

ñi^ 
T

fJ.llo 
r6

G
roups on

O
O

O
.A

ùr 
+

 
L¡.\ 

\O

-- 
H

istogram
 of S

cores of C
ontrol-

P
ar|s O

ne and T
rvo of P

or,'¡er T
esf , lviarch.



118

TÄBLE 14, Scores on Pov¡er Test. Part One

and Part Tvro (Þiarch)

Group

Control

ft'z li3 ät+ li5 #6 #7 íis lig #to fir.t

Experi-rnental

#3 lÍ4 #5 /Í6 ffi #e #s #to

r{d
o
H

R?

82

81

80

79

78

77

76

75

7l+

73

11

I

I
I

1i-

11 I

t
I

11

1?

I 2l+

11123

1l-
21 I

11 I

2111

11 l+ I

r 111
i-1

I

2

t

2

0

2

1

I

2

?

I
)

2

n
T

\.,

o

0

0

0

o

0

o

o

2

I
3

I
o

2

1

?

5

5

10

I

I

721 L

7L

7o

Ao

Lrlvl

66

b,

AI,

63

A)

61

811
2 tI
k

3 l1

) l¿

htl

I

111

111

I

1

t]-

11

12 r1
1 l+21

t1

1

1
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TABIE 14. Conti-r¡red

Group

r,
(s

o
F{

o
H
o()

(D

58

57

Experimental

2 1,9 l/t+ #5 lj6 lír #e {fg li]:o íir'r-

60 11 I 2

Contro].

l/2 í/3 lt| #5 ü6 #7 lls äe lÌao íÍ1r

1311
1131 I

t+2r
32 321

r I 13 I
1111 11
3L].

1?2t¿J

111 2 I

1 1TI2

r11 2 1

121 3 1

2 r 1t 2

2 r 11 2

1 l- 2 I l-

232 I

11

T1

tt
11
I
1

1

5

I
10

7

l+

3

6

6

5

a

7

9

5

h

5

3

t

l+

6

t1
I

7

]-t

59 lt 2 2 I

56l t
55 lr

53 12 I
52lL r
5L

50 12

t+gl]. I
48 l1
t+7 1 1

Ì+5 lL r
l+h

t+3 lL
t,)11

l+L

40

39

38 12 t

1 32 2

11 211
I

2

13L
I
t
12

113
24

r 11
1

i-I
2

I

l-t

I

11

I

I

11

1

2

I

I1

I

11

1

31

7

A

7

6

6

6

I
7

7

6

I
2

2

t

3

I

1

1t
2

I
1

I

I

2 l+

6

37 13
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TABIE 14, Continued

Groups

Control

#2 #3 íit+ ll5 #6 #7 #8 #9 #Lo

11

1

21

t

I

T

11

11 I

1 ? t-

t1

h

1?

Experimental

lÌz #s #b #5 /16 #7 #8 fie ltl:o ff

4l

26

25

24

)2,

22

2L

¿v

i_9

18

26 U+ 22 29 26 26 20 19 18 20 14 10 22 I8 29 20 L7 21+ 22 L3
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out of a possible BBu while 75 members of the experimental

groups made this score or higher, 0n1y 2 ehild.ren in the

control groups scored l-ess tlnan 28u compared. to L+ ehildren

in the experi-mental groups, The over-all mea^n score on

Parts One and Two of the test in Marchu using u:rgrouped datau

\ryas 52,LI for the experimental groups a.Tl.d 5L"74 for the cont-

rol groupsu a difference of "77 in favour of the experi-mental

groups 
"

Part Threeu March, Part Three of the teste vúas in-
tended for those chj-ld.ren who had been taught by the Cuisen-

aire nrethod, a^nd was much too difficult f or the control

groups, The frequeney distribution in Table L5 indicates

that only 5 of the 189 children in the control groups scored

more than 5 out of a possible 50, end that 70 of them scored

zeTo" The mea¡.r score for the control groupsu (Tabl-e 11) u/as

I"62 compared. to 9,57 f,or the experimental groÌrpse a differenee

of 7"9L in favour of the experimental groups' The mean stan-

dard d-eviationu (Tabl-e 11) rrùas 6"30 for the experimental and.

L,82 for the controL grolrpsu indieating a r,rrid.e spread in scores

f or the experimental u and. a great cl-ustering around the mearr

for the control glçups. The experimental grollps, thenu had.

made slightly higher scores on the total of Parts One and Two

of the Power Test in lliarchu and in addition had made eonsid.e-

rable progress in learning how to nultipltsu to d.ivider and" to

work ou-t suris involving the use of fractions.

Pa.yt Oneu fttne,- l¡ilhen the test was given again in Juneu
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TÁ.BIE 15" Scores on Power Test, Part Three
(Piarcrr)
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TABIE 15, Continued.

Group

(Ð
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oo
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Experimental
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É.t
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lfz ít't llt+ li5 #6 ii7 /i8 ííe tt'l]o ifi
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o
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122 1

11 23
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7
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3 2I312 2

5]-214t+1 11
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22247I553 2
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the scores on Part One formed eurves sintilar to those formed

by the scores on the same part of the test in March. The

histogranrs in Figures 0 and ? show that the eurves for both

the experimental a:ed the control groups were negatively skewed,

with a greater piling up of both sets of scores at the high
end than had been the case in I\4archu and- with the piling up

much nore notieeable in the case of the experimental tha¡: in
the case of the eontrol scores. The mearr score for the

experimental groups, using urrgrouped. d_atau (Table 11) was

3I,84 a¡rd 3I"OT for the control groups. This was a differ-
ence of "77 i.n favour of the experimental grou-psu whereas in
I'tïareh the d-ifference on this part of the test was 1.05 in
favour of the control grouos" The experimental groups, thenu

had not only caught up to the eontrol groups ín ability to work
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or.lt the +2 questions based. on the prescribed course in
ari-tlunetic as au-tLtorized by the I'{inister of Edueation for
the Province of i\[a:ritobao but by Jirne had surpassed then by

a mean score of "77
The mea¡r standard. deviatiorl vras 6,18 for the experi-

mental arrd 4.99 for the eontroL groups, 1nd-icating that as

in March the scores of the experimental- groups \Ã/ere more

spread out than u/ere those of the eontrol groups"

Part Two, Jlrne. _- 0n Part Two of the test in Juneu

the seores of the experimental groups rvere more noticeably
higher than those of the control groups tharr they had been

in lflareh" This ean be seen by eomparing the histograms

in Figures Q and R with those in Figures T and J. In June,

the scores of the control groups formed a somewhat normal

eu.rve, while those of the experimental groups formed a cu-rve

that dvas i:.egatively skewed., with a piling ìtp of scores at

the high end, ïn Juneu the mean score for the experimental

groups on Part 'Iwo, using ungrouped. data (Table 11) was

53,A3 and 29"6L for the control groups, This was a mean

difference of +,52 in favou-r of tire experimental groupsE âs

compared- to a d"ifference of L,42 in theÍr favour in L4arch,

This difference af +,52 on Part lwo of the test, indicated

that by Juner the children taught by the Cuisenaire method. were

better able to apply their mathematical- i.¡-nderstandings v,¡hen

faced ,¡rith novel or u-nfa¡tillar situations than vÌ/ere the chil-
d.ren taught by the traditional method"
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Part One and. ?art Two, Ju,ne, * r.flren the June scores

for Part One and- Part Two were totalred, the piling up of
scores at the high end was much more evident in the ease of
the experimental than in.the case of the control groupso

This is shown in Figures S and T, Both curves were somewhat

pratykurticu but that of the experimentaL groups was mu-ch

more negatively skewed tha.¡e was that of the control groupso

From the frequency distribution in Table j.6 it can be seejr.

that in June c 15 chil-dren in the experimental groups had

scores of 78 or more out of a possible BB, whil_e only 4 ehil-
d.ren in the control- groups scored TB or higher" At the

lovrer end of the scaleu 11 ehildren in the experimental groups

scored- 40 or less as compared urith I children in the controL
groups e

rn June the over-al-l mearr seore on part One and. part

Two of the test was 6+,97 for the experimentar groups and

60"68 for the control gmupse a differenee of 4"Zg in favour
of the experimental groups. [hj-s differenee lvas considerably
greater than in l\{arch, vuhen the mean score of the experimental-

groups had. been onJ.y "77 greater than that of the control
groups on these two sections of the test" This inereased

difference indicated. that while the exlrerimental- groups had

not outd.istanced. the control grou-ps by any great amou:rt from

September to lt{arch, they had made considerable advanees from

ïiiiarch to June "

Part Three Jti-ne" - In addition to their superior þer-
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nr n=n r /TABLfj 1ô" Scores on Pov¡er Test" Part One and
Part T\'ro, (.lune)
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T,ABll 16, Continued

ExperÍmenta3-
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TABIE l-6. Continued.

Groups
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formance on Part Two of the test, the experimental- groups

achieved. sigrrifleant resul-ts on the June administration of

Part Three of the test" The mea.n score for the experimental

groups on this part of the test, using ungrouped d.ata (lanle 11)

ì¡i¡as 7-5,2L out of a possible 50 ín Jrrnee eompared to a meân-
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formance on Part Two of the testu the experimental grollps

achieved" significarlt results on the June ad-m-inistration of

Part Three of the test" The mean seore for the experimental

gror¿pg on this part of the test, using u:rgrouped datau (Table

11) i¡/as I5"2I out of a possible 50 in Jr:.ne' compared to a

meafl score of 9.55 in March, while for the control Srotlps it

lvas 2"9+ in June compared to L62 in March. The difference in

the mean Scores on Part Three in Ji;:re was 12.27 in favour of

the experimental groups, The mean staitdard deviation (fa¡1e

11) was 7.9+ for the experimental and. 2.08 for the control

groups, ind.icating a consÍd.erable spread. in the seores of the

ex;oerimental groupsu and an intense clustering around the

mea¡.l for the control Sroups' This ean be seen in the histo-

gra^Els in Figt-:.res U and- V"

Thus, by Jrrneu in ad.dition to their superior perfor-

mance on Part Three of the test, the experimental- groups had"

caught up to the control groups in ability to d-o the work of

the prescribed- eourse in arithmetic, and- had outdistanced the

control grou.ps in ability to appfy their computational skills 4.11d

mathematical und-erstandlngs in novel or ultfamilia"r situations

as assessed" in Part Tu¡o of the Test"

Gai-ns on Part One a.nd. Tt¡¡o'- Frou Tabl-e 17 ax1d FigUres W

a-ïld X it can be seen that the experimental groups made hip$rer

gains on Parts One a:ed" Two of the Power Test from March to June

than did. the control groups, The hlstogram showing the gains

mad.e by the control- groups (Fi$rre tf) forms almost a normal- cllrve@

while that of the experimental Sroups (Sigurre ,t) is negaiively

skewed- and definitely weighted towa:'cl the higher end'' [the highest
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TABLE I?, Gain i:r Total of Parts 0::e and
Two of Power Test from i"le'rch to June'
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TA.BIE 17, Continued
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gai-n aad.e by a member of the control groups (Table LT) vìIas

25, while l-5 members of the experimental groups nade gains of

25 or higher', the highest gain rçeíng 34 points" fn the experi-

mental groupse one child showed. no gainu and. 6 children iLega-

tir¡e pains rânging from -l to -4' fn the control groupse 5+ ..Æ-O___A

children showed no gaj.n and 15 chil-d-:ren negative gai-ns raJlging

from -1 to -I7.
From triarch to Jrrnee oll Parts Qne a;.ld Two of the testt

the mea¡r gain was I1,O4 for the experimental a¡d 8'92 for the

control- grou.Ps '

SU]\/nTARY 0F OBJECTI-üE RESUITS

Àlthough the control groups hrere shoi¡rn to have a slight

ad-vantage over the experimentaf g1'oups 1n ::espect to chronolo-

gical à8èc in arithmetie read.iness, and in intelligeneeu the

experimental gror.r.ps obtained sl-ightly higher scores thart the

contsol groups on Part One of the Power TeSt in Junee a-nd

considerably higher seores on Parts Two and Three of the test.

In additiort, tb.e experimental groups nade greater gains than

did. the control groups on all th.ree parts of the test from

Tttarch to June"

The difference in tire effects of the two nethods of

teaching ari'uhmetic r:¡"der comparisoll seem to be significant'

0n the basis of tire results of the testing prograÄmee it t'vould

seem safe to assune that it is possible to teach arithnetic al

tire Gracte One level rn¡ith a hígher degree of competence by

uslng the CuiselLaire inetÌrod than by using the traditional

method."



RESUITS OF TTIE UESTIONNAÏRE TO THE

'l 5q

AJ.l ten of the experimental- teachers to whom the

questionnaire (Appendix T) was sent completed" their qu.es-

tionnaires arrd returreed them to the r¡rriter. Their replies

to the twenty-five questions are set out below"

Do you consider that by usi-ng the Cuisenaire materials
during the past yeav you have achleved. better results
than you" probably woul-d have achieved. in the same time
without the materials?
Reply: Yes
Number; 10
Comments:

l-u One teacher thought the better resu1ts were mostely
with the bright stud.entø

2, One thought that the results vvere better beeause of
the enthr¡.siasm evideneed. by the pupils.

Do you think that with the aid of the Guisenaire materialsu
your pupils tended to be less readily frustrated than
formerly?
Reply: Yes No Not sure unable to arrsl¡\¡er
iVimUêr s 9 I
Comments s

1" One teacher noticed that the sl-ower child-ren shovred
signs of frustration at times,

2" One teaeher dÍd. not think that there was m1leh sígn
of frustrationu but that vrhat little there was may
have been caused by her Lack of familiarity wlth
the method.,

Schonell statesu rrMost of the difficulty in arithmetic
arises because we hurry ehildren too mueh in the early
stages,"3 Do you consider that with the aÍd of the

No Not sure unabLe to a:aswer

3, Fred. J, Schonel1 a¡:d F" Eleanor Schonellu Diagnosis
arrd Remedial Teaching ia Arittmetic (Ed-inbu 

--ffi aï'd-
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anything worth while with the rods"

If you were to teach the Cuisenaire ¡nethod to Grade
One another yeave how many period.s or parts of periods
would. you set aside for exploratíon?
Replies e

The ans\Ãiers varied. from one to ten full periods,
Several teachers thought the children should be
allowed to explore during part of eVery periodu
because through manipulating the rod.su in the free
period the chll-d.ren learned the rel-ationships
between the rod.s" Three teachers said. that the
amou¡:t of tine set aslcle for exploration would. de-
pend. entirely upon the type of class"

Did- you find. it was generally better to give tlme
for exploration at the beginning or at the end of the
period-? V/hy?

Conments e

1, One teacher gave time for exploration at the
begirrning of the period. beeause through explora-
tion the children became familiar with the rods
and. built up a certain confid-enee, This confi--
dence made them willing to be guided into reali-
zing the lmportance of the facts they had
d.iscovered..

2. Two teachers sonetj-mes gave the free tine at
the beginning a:rd sometimes at the end. of the
period,

3, The remaining seven teachers gave the free tlme
at the end.. of the periodu their reason being
that some of the child.ren used the knowledge
gained during the lesson to d-iscover things 01L

their o\¡¡11"

Did you teach the fact that rods of the same colour
ar.e al-so of the same lengthu or did you wait until
the children discovered the faet for themselves?
Replles:

1" The children in six of the classes d"iscovered.
the fact for themselves"
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frustrated. than formerly?
Reply Yes No Not sure
Number 9 2
Comments s

1" One prineipal reported- that the child.ren showed
as much fmsiration in dealing vrith abstraet
m-mbers after being exposed to the rods as did
those rrvho had. not used the rods*

2" One superrrisor was not sure about the slov¡er
pupils, She considered that they tend.ed to
beeome frrrstrated when workine w:ith fractions"

Schonell states, rrl[ost of the d.ifficulty in arithmetic
arises be.eause we hurry ehildren too much in the early
stages"tr4 Do you consider that vrith the aid of the
Cuisenalre materials it was possible to proeeed firmly
and quickly during the early stagesu and to d.o so vui-th
safety?

Unable to a.nswer
)

Unab1e to answer
1

Renlv Yes No
Number 7 1
Connents s

Not sure
5

1. One of the supervisors repliede t'lVith brighter
chilclren perhapsu wlth slower childrenu 13.orr"

2* rA¡.other supervlsor noted that progress during the
first two or three months ïvas quite slow but aftev
that it aceelerated."

3" One principal answered., rfYeslre to ttfirmly'r¡ but
was urable to arrsr¡¡er in regard- to frquiekly't"

+, One prineipal thought that much tine should be
spent in acquainting the child.ren with the various
colour families and with the relative sizes of
the rods"

5" One principal vrrho a¡rswered.u"Not sÌl.rertu thought
that in her school the experimental elass had.
proceed.ed too quickly a¡rd not firmly enough.

+, Fred., Ju Sehonell a:rd F. Eleanor Schonellr Diagnosis
and Remedjal Teaehing in Arithmetie (Edinbu.Gffi*-
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'îThe method al-lowed. the shy retiring type
of child. to do a good. iob in experiraenting
rnrith the rodsu whereas another nethod might
not have produced the same results''r

"Diagnosis of difficulties uias apparent
through physÍ-cal manipulatÍon of the rods" I'

Do you foresee a:ry difficulties to which use of the
Cuisenaire materials may later give rise?

Conments s

1, Five respond-ents did. not foresee any difficulties,
but agreed. that intellÍgent a¡rd- gradual taperlng
off was required"

2, Two supervisors thought that the children were
incl-ined to beeome too dependent upon the rods.

1, One principal d.eplored' the lack of problel.w9-rk
inclùded 1n the Cuisenaire courseu a3d felt this
lack would lead. to difficulty in applying the
arithrnetic that had. been learned.

+, One principal thougþt more teacher training w?s
necessary if the method- were to be employed ad'e-
quately"

5. One principal reported. that the wood-en rod-s be-
caï.&e soiled quite quickly" He al-so reported'-
that the colours were not true. He suggested'
that plastic rods might be more durable and. more
easiJ.y cl-ea¡.ed."

6, One principal vrho taught arithnetic to a Grad.e
Six õl-ass was worried- about the type of arith-
metic he would be expeeted to teach to his Grad-e
Six class in a few yearsu if the ehild'ren made
as much progress in arithmetic each year as they
had d-uriãg the year of the experiment.

4'

5"

1ñ¡i11 yoir please give arry other
use of the Cuisenaire materials
of interest?
Com¡oents:

Six of the fourteen Persons

information about Your
that you think maY be

questioned gave no
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6" The greater variety of actlrrity,
One principal thought that the child.ren enj oyed
arithmetlc because they could. see their wàyE and.
were not plunged into the abstract before they l¡iere
read.y for it.
It was the opinion of one principal that the chil-
dren were happy because their ha:rd.s as wel-l as their
minds \¡'rere busy when they v/ere manipulating the rods,

One prineipal traced the children?s enjo¡rment to
the lack of frustration- experienced.,

From you.r observati-ons last year would you like to see
additional classes taught by the Cuisenaire method this
yeat?

Replies e

All f ourteen persons answered u ItYestr u to ' this o.ires-
tion" One principal ad.ded.u 'tI would like all- pri-
nary cl-asses to use this method. 'f Two principals
a¡rd. two supervisors qualified theír replies by
sayingl
L, ItFor the good. average to very bright pupilss Yesã

for the slow pupilsu d-oubtful.'f

2n 'tSlow ehildren do not d-o sÍgnificantly better
with this method. .4,dd.itiona1 classes for bright
children night be considered"'l

5" trTeachers using the rnethod. should understand it
thoroughly before they begin to teach itn'r

4, rtlf ad.d.itional classes are to be taught by the
Cuisenaire method. on a:e experimental basisu the
results should be subjectively and. not objeetively
estimated., tt

Tn summàTys the majority of prineipalse vice-pri-ncipals

and- supervisors agreed. that skill in additionu subtraetion

a¡rd nultiplieatioll. lvas more easily a:rd. quickly developed. with

than -r¡rlthout the Cuisenaj-re materiaLs' All agreed. tha.t
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trrisenaire material-s it was possible to proeeed firnly
a:rd quickly during the early stages, and to d.o so v¡ith
c q f o'Êrr9vk4v vJ .

Replys Yes No Not sure Unajrle to answer
Numbera 5 2 3
tomments;

'1" One teacher thought it possible to proceed
firmly lout was not sure about being able to
proceed quielcly during the early stages"

2" Two teachers sai.d. that if they were teaehing
the CuisenaÍre method again they would pro-
ceed a littl-e Inore s1ol1y during the early
stages,

7, One teacher said she eould answer rrYesrt for
the child.ren in her Á. and. B groups ' but would.
have to arrsrffer 'tNo" for the children in her
C groups 6

(fne two teachers who ansvuered rrNort had very slovr
groups ) .

ltrould you predict that fov a substantial mrmber of
pupils:

(a) skilL in ad.dition may be more quickly and
easily d.eveloped urith than without the Cuise-
naire materials?

Reply: Tes No Not slLre Unable to ansn¡er
Numbers 9 1

(b) skill in subtraction may 'oe more quicicly and.
easily developed. vrrith than without the Cuise-
naire materials?

Ron'lrrq Yes No Not sure Unable to a.nswerrlvyÁ./ o lvv

Numbers 9 I
(c) rmrltiplication tables may be more effectively

mastered in a shorter period of time with than
without the CuÍsenaire materials?

Replys Yes No Not sure Unable to answer
Numbera B I I

Ðid you experience azry difficulty Ín r¡reaning your
pupils away from using the Cuisenaire materials?
Reply; Yes No Not sure Unable to answer
Numberz 3 6 I
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Conments e

All- of the replies indicated that the teachers forrnd
ri.o difficul-ty in tfweaningt' the brighter children
away from the Cuisenaire materialsu but they en-
cor::rtered diffieulty with the slower child.ren ivho had
troubl-e dealing with the more eomplex nur¡.ber pat*
terns without using the rods"

nlthough you were asked to limit the tlne spent on
teaching arithmetic to twenty minutes per day during
the experinentu did. you feel lnclined to devote more
time than this to arithmetic?
Replyc Yes No Not sure Unable to ans\¡¡er
Nr¿mberz 5 4 1
Comnents s

Ln Two teaehers said. that they felt inelined to
d.evote nore than twenty ninutes per day to arith-
metie but that they followed instnrction rather
than their lnclinations"

2" One teacher said that the chj.ldren enjoyed arith-
metic so much using the Cuisenaire method and she
enj oyed. teaching it so ¡ruch that she tend-ed to
prolong such an enjoyable activity,

3, Two other teachers sai.d they founcl it quíte dif-
ficult to linit their arithmetic lessons to twenty
minutes per d.ay"

How many period.s or "oarts of period.s did you allow at
the outset, for unaíded exploration u¡:i-th the Cuiseanaire
materlals?

Replies a

1. Two teaehers replied that they allowed. very few
periods for u.:eaid.ed exploration because the chil-
dren just built castl-es or towers, Some oraL
directlons arrd questions were necessary for the
pupils to reaLize that the rods had a purpose"

2, Three teachers allowed. from ten to twenty 15
minute perioiLs for unaid.ed exploration"

7. The remaining five teachers allowed. a few minutes
at the begírur.ing of each arithmetic period for
this pu-rpose" lflhil-e the children ruere exploring
wÍth the rod.su the teacher made suggestions to
those children who dÍd not appear to be doing
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2" ïn the other four classes some direction
was necessary to point this out to the sloro¡er
child.ren"

.å,pproximately how long did it take your pupils to
lear"n to link colour a.nd. length (tfre urrstained rod
taken as irnit)?
Replies:

Ihe replies varÍed from nAl-most immed.iatelylt, to
"-â.pproxinately three months'r,

Please gj-ve examples of one or two of the more
striking 'rdiseoveries'f that tl:.e child.ren mad-e for
themselves,
Replies:

The following r?discoverles'r were reportede
I, Some of the brighter ehildren diseovered very

early that the red rod was hal-f of the crimson
and that the Ïight green was half of the dark
green@

2u They discovered that each nu¡nber was made up of
several combinations such asc 1 + 2 + 2 = 5
3+I +l-=5 2 +J=5 3 +2 =5

3" One ehild observed- that one half of five was
two ajnd one half of onee (a red. rod and a half
of an r.rnstalned. one),

4" One pupil discovered that the questionurtHo$I much
is Tz of J-2? 't had. the sarne axLswer as the question,
rfHow mu-eh is Z/+ of 12?" Ánother diseovered
that Z/l of ! was equivalent to 5/4 of 8,

5. In one of the slowest grou-psu the child.ren dis-
covered for themselves the relationship betv¡een
addition arrd multiplicationu as they noticed that
2 x 7 i:ad. the sarie ansriver as 3 + 3,

6 " å.lthough onl.y the numbers from one to ten i,vere
taug'ht, one ehlld. in an accelerated group dis-
covered. that there were four fives in twenty.
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She reasoned that since there are two fives in
tenu and two tens in twenty, there must be four
flves in twenty.

7 " In one of the slower groups the ehild-ren dis-
covered such relationships âse 'fThe four rod is
+/5 of the five rodu " amã 'rThe five rod is j/+ of
the four rod.,fr

¡,Vhen using the Cuisenaire materials, do you think that
working i-n groups assisted the learning proeess? Vliry?

Cornnents:
.A1l- ten teachers agreed that working in groups
assisted the learning process@ Some of the reasons
given u/ere c

1" lhe slov¡ ones cari proeeed at their ovnt speed.,
2u The bright ones eaf,l. progress beyond the usual

Grade One progralûme.
3, The teacher ca.n spot the child having diffi-

culties when she is r¡¡orlrinr¡ r¡ri*h only ten or
tvuelve pupils.

I{hat do you think is the optinmm size of group?
Replíes:

1" One teacher thought that six was the optinum
size for slow chil-drenu but that up to thirty
woul-d be satisfaetory for bright children"

2, The other nine teachers thought ten to fifteen
was the optimum sizeu depending upon the type
of class.

V/hat d.o you think is the best sort of grouping? (e"9,
sexes separateu dull child.ren wÍth bright children, etc)?
iX/hry?

Comments e

1, Nine teachers thought that ability grouping was
best because onJ-y by this type of grouping could
the cllildren proceed. at approximately their oum
sþeed"
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2u One teacher reported that for varlety she
sometimes alLowed a sLow ehild. to sit with abrighter ehiLd, In this way the slow child.learned from the brighter orr€ø

5" }ne teacher thought that it did not matter howthe children were grouped"

1F"o using the cuisenaj-re materials vùas there ai.ry evi-dence of a different rate of learning between thä sexes?ff sou whlch way?

Comments s

1' I{ine teachers reported no evidence of differenee
between the sexes in rate of learning,

2* One teacher said that the boys were a Littrefaster than the gir1s,

Did. the naterial-s appeal more to the one sex than tothe other? ff so, to which one?
Replies:

I' Eight teachers reported. no apparent difference,
2" Two teachers noted that the boys r¡rere moreinelined to build durins fr^ee tìnle tha:r r¡¡ere thegirls 

"

lFhat ttcrutches '' d.i_d. you allow?

No teachers al-lowed any crutches in addition to the
rod.s 

"

ï/ere you able to gain information by observing a ehildworking with the rods that you mlght not have obtainedotherwíse,
Comments ¡

Two teachers replied in the nega-tive" The remai_ningeight teachers stated that the;¡ did gaj-n informationby observing their pupils na:eÍþulatiñg the rods,
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One teacher considered. that she eould teIl the
way the child was thinking by watchi-ng him
sel-ect rods in building number facts"

"Another teacher forrnd she couLd tell- why a
child made eruors by watching him manipulate
the rodsn

Another found that two shy ehil-dren haiL more
ability than they had appeared to have, ancl
that a few precoei-ous pupils did not have as
much ability as they had appeared to have"

Two teachers said that by watching the chil-
d.ren working with the rodsu they hrew immedia-
tely whether o.r not- they had. grasped such
coneepts as L/7, 2/5u or the iilea of multi-
plying or dividing"

llùhen did you begin to teach fraetions?
Replies:

4.11 the teachers introduced. the id.ea of fractions
with the rru.¡nber 2u As soon as the chÍld-ren isrew
that I + 1 = 2 they forutd out that I was fi of 2,

How did you teach the concept of zero?
Replies r

The f oll-ouring replies were reeeived:
1* "fn talking about the rod.s it was agreed. that

there was no zero rod. because it r¡¡ould not
cotrilt for a.nything" It was pointed out by the
teaeher that a nr:*mber plus zero would. not ehange
the ar¿svrrernrr

2" "Á. pupil discovered the coneept of zero, and. this
d.iseovery was diseussed with the other pupils""

3" ttThe eoncept of øero was not taughtu but the
child.ren discovered that any rod. to remain 1ts
ormr length must have no other rod. added to itu

1"

2u

1'

4'
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or subtracted from it,tl
nThe diseovery was made in bullding up
patternsu 5+ O=5 5 0=5",
rtVlhen no rod is need.ed. to complete a patterau
nothing is needed, V/e eall thís zero" + + 0 = 4
5 5 = O"rt

'f\ilhen the child.ren mastered. the idea of 0nothing0
in sums like + + 0, 7 Os the term enothinge
was changed. to e zero I , tt

Do you foresee any d.iffi-culties to which use of the
CuÍsenaire materials may l-ater give rise?
Comments'

l" Seven teachers foresaw no difficul-ties whateveru
provÍ-d.ed the children rffere wea¡red off the rods
gradually"

2" One teaeher doubted that the children would. be
able to make the transfer from the concrete to
the abstraet when they i¡iere requlred. to get
their aÞswers v.o'ithout the help of the rod"s"

5u One teacher thought that the lack of problem
materi-al- found in the co'urse \jvas a weal<rr€ss"

+" One teaeher was concerned. about her pupi-Is e

coneept of fractional parts" She felt that
because the child,ren had been taught only to
ujßderstand a fraetion as a part of a whole,
as I/5 x 9 = 1c they night experÍ-enee d.iffi -culty in ulderstanding fractiõns such as f/l
as standing for one out of a group or collee-
tion of three rrnits.

i,Íill you please give any other infornation about your
u.se of the Culsenaire materlals that you think may be
of interest"
Comments s

Five of the ten teachers d.id. not reply to thie ques-
t1on" The other five teachers reported.s

4"

5"

6,
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ftParents are enthusiastic about the Cuisenaire
methodt so are the chlldren; so is the teacher'rn

rtThe method is exeellent for helping slow chil-
dren get a number senseo Howevere for such
children, the Grade One coïrrse should. be eut
down to addition and subtractlon, with no muJ.ti-
plÍcationu division, or sulns involving the use
of fraetions" f!

trThe concreterless and colour of the nateri-a1s
hold a strong appeal to chil-d.ren'r"

'rThe slow chil-d.ren did not accomplish much more
than they rnrould have d.one by the trad.itional
method u but the bright child.ren accomplished far
moreu anrd. the nethod presented a great challenge
to themÌt,

ttThe great a.mount of work involving such fractions
as 2/1, +/9, 6/10 was difficult foi al]- but the
very brightest ehildrenå and proved frustrating
to the rest of the eh1ld.ren" t¡

From your own experienee do you feel that the ehi-l-dren
you have taught by the Cuisenaire method enjoyed. arith-
metie more than the children you have taught by other
method.s? If sou to what d.o you attribute this enjoy-
ment?
Coqments s

0n1y one negative reply was received, The teaeher
who replied e ttli[stru thought that the children de-
rlved greater enjo¡rment from other methods whieh
made use of a variety of tangible materíalsu than
from the Chrisenalre method.,

The nine teachers who answered, ftYesfre attributed.
the chil-d.ren e s enj o¡rment to s

J. The experienee of ma:ripulating the rods'
2, The sense of achievement in creating pattewls

with the rods"
7u The bright eolourÊ'
+, The teacheros enthueiasm for the method'

5" Sonething new and, different"
6" The thrill of discoverY"
7, The laek of fmstration"

1.

2,

7
./, ø

+"

5'
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Did you enjoy lnstzrreting with the Cuisenaire materials
to the extent that you lvould. like to eontinue to use
them. a¡rother year?
Co¡'¡nents e

i.ll- ten teachers answered. trYestî to this question,
1" [he teacher who gave the negative answer to

the preceding question said that while she had
enjoyed. instnrcting w:ith the Cuisenai.re mater-
ialsu she would like to feel free to combine
the Cuisenaire method. with other methods when
she thought a child would. benefit from such a
comblnation of methocls.

2" One teacher said she would l-ike to teaeh the
method a.nother year because she knew she could.
profit from her mistakes made during the first
yeare and. do a better job the second yearo

3, One teaeher said she would like to contlnue
teachj-ng the Clrisenaire method.u but 1n order to
make a better job of her teaching she would. like
a text with more explicit directions and. a
teacheres ma,¡1ua1 written i-n rnore siraplifiedlan-
$¡age than the one now published.,

In silmmerys the views of the experimental- teachers

regarding the effectiveness of the tuisenaire materials

were 3

1" All the experimental teachers enjoyed instrrrcting

w:ith the materials to the extent that they would have

liked to contirrrre uslng them another yeare Howeveru

one teacher qualified her statement by saying she

would. prefer to teach a combina.tion of Cuisenaire and

other methods,

2".41-1 but one teacher thought that the child.ren enjoyed

being taught by the Cuisenaire method more than by

any method they had. previously employed"
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i.11 ten teachers consid.ered that by using the

materials, they had achieved better results than

they probably wou-ld have achieved vrithout the ma-

terials.
4.11 but one teacher predlcted that for a substan-

tial number of pupils, skill in addition, subtrae-

tion and. mu.ltipliea.tion might be nore quickly and

easily developed. t¡iith than vuithout the Cuisenaire

materials "

RESUITS 0F QUESTïONI{¿.ïRE SENT T0 PRïNCIPAIS,VïCE:
PRÏNCIP¿.IS " AIVD PRTI.U.RY SUPERYÏSORS

Sixteen questionnaíres were sent out" Fourteen were

completed and returned to the wrj-ter" The replies to
the seventeen questions are set out below,

Do you consider that by using the Cuisenaire nater-
ial-s during the past year, better results iffere
achj-eved. than probably would have been aehieved i.n
the same time without the materials?

5*

*ø

Reply Yes No
Number Lz
Comments e

1" One supervisor who answered.u
her statement by add.ingu '¡BT
average pupÍ1sr!"

Unable to answer
I
I

ttYesf?e qualified.
average a,¡rd above

Not sure
1

2, Two principals suggested that the interest and
enthusiasm of the pupils in sornething new aided
in producing better results"

5" One prineipal qualified- her affirmative reply
by sayingu rrHowevere orte must take into aeeount
the general effeet of q¡ry experÍment't,

Do you think that with the aid of the Cuisenaire
materÌ-a1su the pupi.ls tend.ed. to be less readily
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Would. you prediet that for a substantial number of
pupils:

(a) skil-l in
developed
rials?

add.ition nay be more quickly and easily
vr¡ith thari urithout the Cuisenaire mate-

RenJv Yes No
Number 10
Cornmgntra.

materials?
Reply Yes No
Number 11

Rpn] rr Yes NOrLvy¿J

Number 3 9
Conìments:

One of the principals who answered.u "Not slf,.refr,
said that the materials were fine for good or ave-
rage pupilsu but that slower pupils had experienced.
trouble learning addition a¡rd. subtraction factsu
even v,¡ith the help of the materials"

(b) skill in subtraction may be more quiekly and
easily developed, with than without the Cuj-senai-re

Not sure
2

Not sure
2

Not sure
1

Unable to arrswer
2

Unable to arls\ffer
I

Unable to anrs\ryer
I

(c) urultiplication tables may be more effectively
mastered. j-n a shorter period of time with tha:r
without the Cuisenai-re materíal-s?

Reply Yes No Not sure Unable to ansfi/er
Nu-mber 9 + l-

There vi¡ere no comments in response to parts B and-
C of this question.

Do you think that the teachers in the experiment ex-
perienced- difficulty in weaning their pupils alffay from
using the Cuisenaire material-s?

1" Three nrincipals said that bright pupils mad.e the
transfer from the concrete to the abstract easilyt
but that slower 'puþiLs found- the tra¡.sfer very
dif ficul-t.

2, Two princÍpals said. that slower child.ren lvere
harder to wea-11 a$ray from the materialse as was
to be e:epected, but they did not consider this a
serious problem*
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Although the teaehers were asked to linit the time
spent on teaehing arith:Iletic to twenty minutes per
d.ay d.uring the experiment, do you thirrk the experi-
mental teachers were inelined to devote more ti¡ne
than this to arithmetic? If sor why?

Reply Yes No Not sure Tlnabl-e to an_svrerNr-r.mber7T31
Comments c

1, One supervisor said that the teachers in whom
she was interested, did linit the timeu but
that they felt they needed. more time for the
slower ehildren"

2" fhree principals suspected that the periods
vrere slightly prolonged in schools other than
their o\rw1ø

.uid you witness any striking "d.iscoveries', that the
cÌrildren made for theinselves"

Comments s

1" Eight of the principals and supervisors reported
that they had not observed, any sueh discoverlesu but
that the class teacher had done so"

2, One principal noted that the children Ìregan very
early to work out questi.ons mentally and did not
reply on the rods.

3" One principal consid.ered- that the two most stri-
king aspeets he observed were 3

(a) Seeing very yourlg ch1ld.ren d.iscover relation=.
shíps 

"
(b) Seeing them work their vuay through involved

caleulatlon series"

4, One principal observed child-ren discovering new
combinati-ons to make a given mmber, sueh as s

7= 1+3 +l-+2 7 =4+2 +1

$/hen using the tuisenaire materials u do you think that
vuorkJ-ng in groups assisted the learning process? lilry?
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Comments:
Al-I fourteen replies bo this question were in the
affirma-ti-ve. - 

Some of the reasons gi-ven were å

I, rl0hild-ren looked at their neighbourrs rocl-s and
thus confi-rrired their ohrr experimentlr"

2" lrThe variety of responses sti-mulated the pupi-Is e

thinkingll,

3* ÎÎIt made observation of operations much easiertl,

l+, rlSmallness of the rods required that pupils be
fairl¡r cl-ose to bhe demonstrator, Thereforeu
the ciass mrist be divided into groupsrr. "

5 " rtGrouping allowed child-ren to proceed at approx-
imately their own speed" The bright children
progressed and und-erstood arithmetic far beyond
the usual Grade One l-eve1rl"

6, TrThe sl-ower ones were encouraged, guided and
prompted by the brighter onesrr"

7. llAbility groripi-ng macte it possible for the teacher
to differentiate instruction so that al} the
groups would benefitlî"

B, TTSlov,rer chil-dren required longer periods of free
pla¡r. Brighter children could proceed mu-ch more
nr r i al..'i rr 11
Yq¿ u¡L¿J o

9, ÎÌl¡lhen the children were grouped there was likely
to be thorough masterlr of each step, since each
child had the time he needed to discover meaning-
ful relati-onships through manipulation"

trVhat do you think is the optir',ium si-ze of group?

The replies varied" fromu ?tTenÎÎ, tûu tîFifteen children?Î"

Vrrhat do you think is the best sor=t of grouping? ("rg@ sexes
sepa-rate, dull children with bright chil-d.reno etc,)? Why?
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"å.1-L fourteen persons agreed that ability grouping
was the best trpg of groupíng. The geneial ðpin-ion was that abil-ity grouping allowed, the ¡ri_shiãrchil-dren to be ehallengeds ano trelpea prevent theslower children being frrrstrated,

As you witnessed the child.ren r.vorki_ng with the cui-se-naire materiars, was there a^ny evideñee of a differentrate of learning between the bexes? Tf sou whieh way?

No such differenees u/ere observed."

Did the materials seem to appeal more to the one sexthan to the other? ff so, to which one?

I{o difference was obser¡¡'ed." There was general
agreement that the materlals appealed to all thechildren" 9o" principal notiéèA tfrat the boysfou:rd a greater variety of mechanical uses roi ttrerods than did the girls, but the girls seemed tobe more attracted. by the colours drlan were the boys,

lvere you able to gain i.nformation by observing a ehildworking with the rod.s that you mig'ht not have obtained
otherwise?

Comments:
tr'ive persons could not ansu/er this question. [he
remaining nine replied in the affirnative" someof the observations recorded. urereå
1' ItTt v'¡as easi-er to follow the chir-d.es reasoninE

process, rt

2" rrït was something like having a child do aproblem alou.d " 
tl

7" tr-åTry observed o'oeration yields information
about a chi"ld, tt
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reply to this request, The remalning eight
persons volrrnteered the folLowing informati_onc

1" "The experi-ment created a real arrd worthirhil-e
interest among other staff members"'¡

2" 'Îït created. interest both at school- and. in the
hone" tl

3" nParents vùere enthusiastic about the method.,
They were anxious for theÍr younger child.ren
at kind.ergarten and. at home to be taught the
Cuisenaire ¡nethod whea they entered Grade Onenit

4, 'rTeachers v'¡ho had experimented. w.ith the method
wished to eontinire to use it another year"'r

5, I'Erough time was not allovued at the beginning for
free d.iscovery,tt

6, ItChj-ldren v¡ho learned arithmetic by the Cuisen-
aire method did not learn the usual arithmetie
lartgu-age, tl

7 " rtln a classroom vuhere discipline rras not on a
high level-, the loss of rods iûas great"nt

Do you think that the children you observed being taught
by the Cuisenaire roethod enjoyed arithmetic more than
those you observed taught by the Jo1ly llumbers method.?
If sou to what do you attribute this additÍonal enjoyrent?

Cornments s

ì.11 repl-ies to this questiorr rffere in the affirmative,
Howevere one principal quallfied. hls answer by saying
that v,¡'ith a good teacher either method vuould be effeetive.
The additional- enjo¡iment experi-eneed by child.ren
taught by the Cuisenalre method. tvas attributed to r

1, The novelty of the bl-ocks,
2" The nulti-sensorJr approaeh - the visual a¡:.d tactile

faetors "

3, The enthusiasm of the teachers,
+" The joy of d.iscovery,
5* The feeliug of mastery of facts, The joy of

sLLccess@
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better resul-ts had. been achieved. by using the materials

tharr probably would have been achieved v¡ithout the mate-

rials" Al.l agreed that the children they observed. being

taught by the Cuisenaire method enjoyed aríthmetic more

tha:r those they observed being taught the living A.rith

metic Series" From their observations during the experi-

ment s aL:.- agreed that they would like to see additional

classes taught by the Cuisenaire nethod during the coming

yearo
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CONCIUSÏONS

ITI'ITTATTONS OF TT{E STUÐY

In a scientific laboratory experimentu all factors

are kept constantu a discrete variable is introduced, and

the reactions are recorded, In art experiment involving

hr:man behaviour, it is a vi-rtual lmpossÍbility to keep all
factors consta¡rt, Ilovuevere in the case of the study being

reportedu if it m.ay be assumed.c that the teaehers of the ex-

perimental a¡.d of the eontrol groups were equally competent;

that each experlmental- grou.p had been matched vuith a control

gror¿p in respect to type of class; that each experimental

sehool had been matched with a control school in respect to

size and. to socio-economic aTea; that an equal amou:':.t of tlme

had been spent on arithmetic by all groups; that the chil-d.ren

in the experiment vuere approximately equal in respect to

ehronological àEës intelligence and arithmetic readinessu that

the crlterion of achievement had. been a valid test; then it
would seem safe to say that the only diecernible variable u¡as

the metÌrod, of instnrction which varied. with the two grou-ps@

Howevere one rrnrst be careful about making generalizatiorLse

a:rd. to assume that the method. of instrTrction was the only

variable would not be absolutely correct" Several other factors

¡nrst be considered.

1" The Cuisenaire method. of teaching arithmetic was

160
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novel-. Tt is a v'¡el1 knov¿t fact that enthusiasm for sornething
rLevr ca:r produce biased resul-ts, Tt remains to be seen whether
and- to vuhat extent this enthusiasm will be maintained. The

chil-dren in the experimental groups were hrornnr to be intensely
interested. in working with the cuisenaire materiars" This
interest ean be expected. to remain eonstant at the Grade one

l-evel- froro year to yearu because each year the: e will be

a new groilp of Grade One children vuorking with the materialsu
but whether or not teacher enthusi.asm will be sustained is
somethlng no one carr safely prediet.

2u rn the experimental classes, vrhere the teachers
v',ere so enthusiastic about the method.u it woul_d seem that
there might have been a tend.ency to prolong the arithmetie
períod.s, 3.11 teachers of experinental classes stated in the
questionnaire that they had kept the teacÌrlng time constant,
but it would seem safe to assune that they may have prolonged

a pleasurable activ-ity u-Tr.consciously" rf the time factor
were not kept consta:et for both groups throughout the experi-
mentu the resul-ts would be biased,

5" Teacher abilÍty enters into any teaching procedure

and- is impossible to measure objectively. rn thls stud.y, all
the teachers vrere considered above average by Mr. Thomson,

the .assistant superintendentu all had, previous experience

teachi-ng the type of cl-ass and in the type of socio-eeonomie

avea to which they were assigred during the experiment, but
beeause of the ma.ny variables which enter Ínto classroom pro-
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cedurer it is i-mpossible to equate two classroom situations
with precision' Differences in classroom atmos'pheree and

in rapport between teacher and pupils would produce biased

resul-ts,

The teachers of the eontrol groups had the advantage of
teaching a method. i¡¡ith which they had had rrrevious ex,oerienee,

'Ihe teachers of the experimental classes v\iere relatively in-
experienced vuith the Cuisenaire method and. the Cuisenaire

materlals, This inecluality of experience betrryeen the two

groups would tend to produce biased results"

CONCIUSIONS

ïn respect to chronological a,gëg arith¡retic read.iness,

and intelligenceu the eontrol groups had. a slight advantage

over the experimental groups, In spite of this advantage,

howeveru the control- scores v.Jere lov,¡er than the experimental

scores on a1l- sections of the Power [est in Jr::re"

The statistical find.ings can be su¡'marized- as follows ¡

l-" -A.t the encl of the experimental- period there was a

slight d.lfference j-n favour of the experimental groups in
ability to do the basic arithmetic of the prescribed. course

authorized by the L'iinister of Education foz' the Province of

ll{anitoba.

2, During the period from I'tarch to June the chilclren

in the experimental groups made greater gains tha:r did the

children in the control- groups in their abÍlity to do the

prescribed- course of arithmetic and in their ability to apply

their arithmetieal learnings"
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5, Ât the end of the ex;oerimental oeriod.u the child.ren

in the experimental groups had suï'passed. the ehild.ren in the

control groups in abilÍty to appfy their computational

skills and. mathematical r.rnd-erstandi.ngs in new or unf¡miliar
situations" lVith forty-six items on this section of the

testu the mea.n score of the experimental groups iryas 4,52 greater

than that of the control groupso

4" During the period of the experimentr in addition to

achieving equal competence on the work of the prescribed

course, ar-d developillg greater abil-ity in applying their com-

putational skil-Is and. nathematieal r:nd.erstand-ings than did the

control groupsu the children in the experimental groups made

sÍgnificant progress in mu-ltiplication, in d.ivisionu and in
v,rorking out sulns invol-ving fractional parts of alostra.ct nuJn-

bers "

The subjective results obtained by meal.s of the qu-es-

tionnaires ind,icated that:
l-" The pupils using the Ouisenaj.re materials developed

skills in additionu in subtraction and in ¡oultiplication more

quickly and more eas11y.

2. The Cuisenaire method seemed to be espeeially good

for bright ch1ld.ren beeause it presented. such a challenge to

them,

5* Al-l- persons cou.cerned. with the experimental el-asses

agreed that the chil-d.ren in these classes enjoyed arithrnetic

moï.e bhan those ihey observed being taught by the traditional

method-"
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+" ¿,11 teachers and. admÍ:nistrators involved. in the

experiment r¡¡ere i.¡::animous in their opinion that the tuisenaire

materials be usecl on a larger scale in the future'

The effects of any teaching method are eumrlative"

0n1y by eonducting arr experiment of much longer duration than

that reported in this stud.y eou'l d the real d.ifferences of the

effects of the two method.s of teaching arithmetic be properly

assessed-, Howevere it woul-d. seem justifiabl-e to attribu-te the

superior performallee of the children in the experimental clas-

ses to the independ.ent variable introdueed. in the experimentu

that Ís, the method. used. of teaching them arithmetj.c'

From the results of this experirnentu the writer conelu-

d-es that the Cuisenaire method is a generally better øet'hod

of teaching arithrnetic tc ehildren at the Grade Qne level-

than that being employed at present in the VÙinnipeg schools.

She suggests that the Cuisenaire method contintre to be used

j.n teaching the 23O children in the experlmental groups as they

proceed through the elementaly gracles, and that the results

be assessed from time to timeu
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irhãi 'f -i n p' nllmeral-Srr4 4 v+¡!¿l

to s l_00

Serial orcler of
numbers toc 100

Ässociati-on of
nl-lmber viiord vüith
rrrrmJrar^ srrrnh6f tO c ten+IV-!!VV! uJ ¡¡rv

gr"al problems i nvol__
Yr-ir.€iå nionelr

peTmy or ceÏLt x

nlckel
d-ime

half-d ollar and-
d-ol l-ar

Telling time in:
hours
half-hours
5 minutes
ìiionths p r,".¡e eks u d.aYs t

I,Jirrut e s

L{easurement to:

eas Ä-i vr r. tho *hefmorneter
-LLçÚ.U¿I¡Ê\ Uf¿V

Read-inr* the ca.lend-ar
-g

Ädclition faets: x

Sulci:r'aciion facts x

l,mltipf i cq-þi on fact:?

r00 r-00 150 100 I 50r_0 100 50

10 100 50

100

100 20 100

90 20 100

r_00 9 50

r-00 50

nin e
^i -. *an
ùIÀ uu!¿

nLne
ten ten iv,¡elve six

jC)(

XX
)cX

XXXXX]i
rxxxxic
}IXXXXX

x

10
inches

xx
X

)c

rtx
x

I l-0
inches

x
X

-4-

Xxx

X
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Topic ìT^--^ ^-tr C¡-¿-i ¡a
-t{ ¿-l\lU u J ,-) ç I -! \t Ð

I{"

TT

TTN
U ê !q

^^ll- ê flo

I"
A"s, c"

Nu
T"
T.
Uø

f u i1Jl"

ÐaDø )Jô
T!,/t 

^IiIø V O

DA
,L o Ã6

^îtðø a ôr" 0"
I,[. ,4.,
i,,u. IT"

to
Bth

to to
5t,\ 5i;h

x
X

X

x.

to to
7rh 10th

Seleciion of Prqcess:
llecessary to solu-
tion of a Problem x

',,ihere abstract num-
bers are involved.

Od-d- and- even nu-mbers

¡.in:rnorr*c ni= rn¡o'i -i¡-l-.L/!JJ!\iE iJ UÐ v! svEI¿:)¿IU o

"""-aOu-irce

Conce pts of liquld-
neasure 3

Ëallon
^-- ^ -+\.¿U-Ó.! tJ

-l-Li! U

cup

Verbal concePts-size
tal1
taller
tallest
1n'r,r,ar

I ¡-r,.c'eqt

X

to
20

v

^^
)Ë

lc

x

x
AA

a¡^
X

X

X

x

X

x
X

X

jc

]i
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Topic ìTane of Se:ri es

II"
n

TT

U"
A.

l.
A.
d^
Jø !¡6

i[,
T.
T"
d

ai rn ì\rI
!ø !ê ¡'i9

^Tlq5ô -uø uo
l,[. 0 'P. Â"

^ 
-Ë1

äo I Or. 0.
i\f 

^Illo Ão
.IiT 

]\T':!è r\o

short
sho::ter
snortest
big
bigger
biggest
small
smaller
smallest
I ong

longer
longest
the saÍle size
-L-L U UJT'

too long, too
irre{- r.i o'ht-tOO
JL/-Þ u f,rf>!¡ut v\

too little
laTïlô¿¿ u u!v

Positioql
f irs-t, i'Lext

last
bel ov¡

L-/vç!

above

uJld-er

before, after
bettveen

X

X

jcX
vx

¿4-44

X

X

x
X

X

X

X

]c

X

x
X

:;

X

X

x
v4

XX

X

X

X

xiX

X

x
X

^'!^ nø'l-Þ!f UI u 9

big,

x)iX

X

x
x
x
X

x
X

)c

x
lc

x
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ivrv¿v
lüaine of Series

ld"
p

IJ"

TJ" T.
A. A.

-l-: "

d^rJø lu o

lT.
T"
f"

fn Trrf
-L o l{aø

!o U@

l.lLo V ê

! ô 59

A" F'r" 0"
it[" A.
'''t'I. N.

iop, bot-bom

mid-d.le
ô'tî

right u left
hig'h, higher,

Ïrighest
Ioti¡p Ionreru Iovresf
front, baclc

here u there

âua-rrtit,-¡:
few
fewer
f eln¡est

enou-ghunct enough

too marry

molte
'l aqc

narry

most
a little i¡.ore
'boo il.a-rry

as na-TÌy as

not as marlY a"sral-l,

too fewumore than
enor-r-gh

-ì 

^- 
d-È-

'itar]ro-l nn-noo-nf,5 OÏ' S1113-v ur_eså_j ""=Y" .Y_

tracti on:
x

are
sul¡tract
I{otv ::iaJrY more
need.ecL?

)cX
X

x
1L i! -Ã-

x

X

X

x
-Ã"

X

rax

x

X

x
X

X

x

X

X

X

x

X

1¡i!À^

X

XX
va¡

X

X

X

x
X

X

XX
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Tori-c Ifarne of ,Series

l-,.
1L 

"dn
ùo \vo

ìT
q'r

T"

ñ
4G

T.
n

Trä

P"

U,
¿1 0

Lt" N.
dn
tJ O jLg

0. lJu
A"

^ 
-iit

-ll- o l' €r. 0.
L,[" ¿. 

"l,¡,/" j\T 
"

Iú):)')

* ql¡o â1¡¡2\r". ,, ",¿

Äi ¿,'f'a-¡ar.rno
LL!Mr v:!vv

Ilov,¡ rnafry are
'^-.-.la ¡t ô'^_^ ô
-Ltl-Llllk, ç ! t-l vtrv 9

x
X

X

r ^f+? v
JgI U; 

^

renaill-

XXXX

X X

x

d-er x

tnillus
IIov¿ rna:ry nore?
sIJ1aller than

Ve::bal- concePts of
acld-i-tio4:
I{oi¡,¡ inaft}t in all-?
ad.d

arLd.

I{ovu ma:ty?

I{oi,v rnanY times?

Trn-¿l¡q'l nnrrnenf, 5 OfIJtr;AIJø¿ VV11YJ-

zeyo 3

1L0 d-ifference
not,ning l-ert
rro-[ ÐJ]y

nothing

Iûiscel-lsrreo-1ls verbal

]r o orri ar

ab ou-t, almost s QXae'u1 Y u

not qul-bee

X

X X

X

x
)rX

X

x

X]ljc

x

X
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To iric I'Tarne of Series
J\T

TT

T T -L-ì

U 6 úø

A" A"
L'
-4."s. c.

N"
f"
T.

m T,ÍA â lifè

U6 uè
Tìf N1116 v ê

Ð^
I o flg

AEì
Ãê ! ø

TAtrE vo

Ii{" A,
r:t 1\T
:5 o |l o

the same

equ-al to
cou-ple
pair
score
i,¡,,û'ricir cones next?
Äre there enouS:h?

ð-ozen

lvhol e story

X

x

X

X

x
XX

}cX

x
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TNTT]AI TEST BASIC GR.{DE ONE NUII{BERWORK (VANCOUVER)

Schoo.lø ô o e o o o o o ø o o e o o " u u.NaJx.eo ø o oø oo o o ô@ ê s e o " " u.FebrtlaTy L6rI959

++1=
1+J=
5+7=
7+1=
2+3=

1-1 oãtr¿4J))

+5 +2 +1 +2 +5

2¿]-rl-

+55r6
-L -c *2 -5 -5

Fill in i;he nissing numbers"

7 
--s 

9'

11, azu @

184



ÁPFEI\DIX C

FIIIT.ÀI TEST BÀS:IC GF..{DE OII]N }iU]iiBEIIIi.'OPß (\T¿JTCCIIVEF,)

I\lame@ ô o ô.

-l-

tr

)

b

ô
J

)T'f

-t ai '7

a^

1,aì

)T"f-

/o
+l-

"1 //2L L
+J +6

1'7¿¡ U lt^
,7T)

ì/ìJ-a
,7

36
-5

I
+(

10
-6

^1 
n

1J ) 57
-6

?ut in the
n-Lr-mbers 3

L5E ZOu 25E

26, 28, _s

'7 , \"7, 27 u

L?_u 11, _e

-e 
70, 

-e

ìn].ss1i1,t

-9 -9

-t 

-/'lø

-9 -9

I,Jake -bhe c I oclc sal¡ l-0 o i cl ock,

+o"

fn
)tø

awø

ít'z i

¿v
¿

:'¿

tf

)
2
¿

E

a
llT

^ã,å, "

Jack had. 10 ]rorses aJ'Ld. i iror:ses ral.r alvayo
Tnere are ho::ses lefi"

Ja¿re pu-t
c-nrl Qollrr
Í n¡¡¡ rn:¡ ti t¡'"-''-ù

4 ba-]ts in the bo:{, }icic put 5 bal-l s in 'rhe ?¡ox
iru-t l- ball in the bo:i,

balls a.Te irr the bo:l?

185
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?EST O.q' COi[TEifT TALTG¡îT ilTTT] CUISE1Ti!.TR¡_ Ii NEIì,IAIS (\¡Ä]ì.TCOUTIER)

Iit a-rae ø 6 Þ ø ø e o e o o s € ê ú

2 + +l-=+
5-+-
2 + +l-=5
/1 -tr-TJ

- a - ì \
J \/ '

1,/r:Æ?=

ti u /t 
-

¡ 4// = )) ^/ '- '-
(i(x4)+i=
1./.v2+1/.^:nL=
/ /- ¿r

3 (5x2) =

2 + ('trxZ) + ('/rx/t-) =

3/2 x (=¡ + r-) =
- /-ll4a¡^-L/ -/ J\ ./ -

+/ixs=

186



APPE¡TDIX E

.UIITL:IJiIETTC TEST : ËRADE OldE (SASKATCqEiiTAì'i)

¡riie trie rruuber

Pq !*ê |

u:rcler eacn nicture"'1 
"

2"

P-"1 rþol l(aT- (b)

c%

(d)(c)

-'¡ri*o fho inieqinr" r'lrrrnhe-rs in the bOXeS,,iI ¿ UV

\4-.r

./ø ônrrzr-f: lrir 29c

tr)ø ^^."-+ ì^-' 7r^\/LJwIU U.v ) ò@

4.

9 10 t-2

¿ 4 b

lrle-JV Èâ

i-87
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6u \4lrite the nu-rnber story that this picture tells.

T

7, Put X on the fourth ball,
lÌvla]ce the sixth ba].l bLack.

00000000

B" Addc

Grad.e 1,

9" Subtracts

10, (a) (b) (e)
4+5 = 2 and2are 6 and4are

(d) 1+9 = (e)B+7 = (f)3 +8=

11, (a) 4from5 (b)rfromg (c) 7 J=
leaves leaves

(d) 16 g= (e)L2 [= (r)11 g=

0

0

0

0

(a) 
z
5

(b) 
6
1

(e) R

5

(d) 
Ŷ
Ŷ

(e)
o
7

(a)
6
7

(b) 
B
6

(c)
10

5

(d)
T3

9

(e) rT
B



12"

11.

I+,

45"

16,

17.

l-8,
19.

20"

.{PPEN-DTX E
Paþe 3

lRa

(a) | tn) l(e)
2 +l-+2 = | 6+ = 11 I g+ =16

(d) | (e) l(r)

In 86 there are _ tens and. _ ones6

Ín 427 there are hrrnd.red.s,

(a)
,

+3

(b)
9

-4
(c) I

+9

(d)
15
-6

(e)
14
-9

(a) 
13
+4

(b) 
2

+lå
(e)

2T
+6

(d)
35
+4

(e) 
6

+45

(a) 2q
-7

(b)
36
-+

(c)
+8
-8

(d)
54.
-3

/al\v/ g9
-5

Add s

(a)
2
6
6

(b)
Y
?
o

(c)
5t
T2
21

(d)
32
74
5T

(e)
61
60
76

(a)
140

+5OO

(b)
r+7
+55

(c)
19_t5

(d)
oÕ

_6+

(e)
97

_63

(a) Five 2es
(c) How many

(e) Hour many
5us in 9?

4us in 12?

(b) Ifow many 2?s
(d) Two 6us =
(f) Three 2es =

in8?



APPE]iIDÏX F

rEST OF AqTTHÏ.':NTTC FUJIÐAITJifTAT,S
G?ADE OIIE ( SASKA.TC,'-i&-fi¡¡.l{)

l" ir,lrite tire ru,rmbers that a.re

Be 9u _s
AA+v o 6

'',Trite the nunber after:

60, _-o

''frite the numlcer before s

-e 

40"

fìnrrr* l¡r¡ 29q.

3-4u 

-e 
-_.e 

20,
ô 't-l
:1 9 -L-Lg _9 _.

íìni¡nt hr¡ lO?s"
i] n Ãnlv 9 -)v 9 _9 _o

Cou:rt b;v 3u s z

6u 9, LZu --.e
flnrrn.| l¡r¡ Ã 1q "vvwru uJ J Ðo

Itr C^ )qLJg 1vg -)g _g 
-_@

Di:av'¡ l0 bal-ls"
Colour hal-f of the bal ls,

f/hich shol'J one-hal f?
Pu-t l{ on t}rem"

l-eft out:

11, _.-F

48u 49,

a
a@

)ø

/1
IE

J J9

, 7L'

q

t@

9,

ØO na
2L

o
LJ

{
oUC'

5
+

10, Add- s

190
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p2 ftê )

10
ll

l_1.

42,

L)ø

lô
+vø

'lñ
L)@

Ðo

2q
6

T.ì
L'

1ryII
o

b
fl

17
tr

r

"+

lã
,tr

9Subtz'act;

,n

Å7
,aIU

g

AE

c)

"7
T

"7I

/29

+
+
a
a_

IB
7

v/hai ihe siÊits saJ¡t

39 ìI
¿J

c

2 -i- 4

3+2
L6

A/ìÄ "

+

+

^^ry+ /'l
+22 -6

10 =37

tn

-Ê 9 7 +6-

L+"

l-5, Subtract s

16, I'út X on the longest 1ine"

17 , Colour th.e sna,l-] est bal Is,

6+4+7=
6 + B 5 -

33 40
Q.A t<7VT VI

Ãt É.^
)L UV

,-D 
^ô-\l Vñ

v|JJ

I - ^a| "l //r\

ÕrlÕ\=-l L/v
)rai'¡ a bal I bi qser tlr¡n this bal-l" 

-V
Fut ï in tlre mid,d.le"
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20 " Drat¡,¡ tire ha.*td"s

.{PPB}IDIÏ F

Pn r:ø V/

to snor¡,,7 O*ClOCk"

2L" Ðraw a rinê; arol?-nd- the smal-lest number'

26 L7 24 50

22" iJra',v more "rcalls so you t¡rl I Lrave 10 in a-ll-"

A-al
L-/ø

Ãî-),-

2es

=

=

]{

there
+1" ^-..^u.!aEi Ç

I5"

t_0?

in
L!L

d,r Ç

lt-T

=

ltz)

'r;en alrd

2 -t ens arld + one s

One-half of 10 is
2 fron 10 I eaves

Six 2's =

iTnr¡'r m¡itr¡

Hni¡¡ m:nrr"'*'l

¡lri'1 1-râê ,l ' q
r-¿tL v v r

i.rolrr l-0 i s

)/ | 4¡i'r 1l- lL -L 'n

^ t-'¿/) x b -
atl^f'l - (¿! +

4/cJ 'i-. :{ +



L97

.q.PPEXTDTX F
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One foot = inches

3x5 + =10
How many 4ts are there in IZ?

Four 4es =

Three 5us and, z =



APPE'¡ID]X G

SCHOI{EII' S DÏAGNOSTTC ARTTI{I\ILETIC TESTS

These are all- rrAT)Drr slrnis"
Itr'iork across the pageo

ão

B"

r{

T\uø

ñ

fi

TTT¡@

ï"
T(rø

KO

T
-IJ o

M.

N,

0*

Q,

aL@

S,

rï
Lø

l'l-¿T¿

2+Q=
1+6=
7+1=
2+J=
4+J=
9+2=
0+l-=
B+2=
8+3-

^,trvT,/-

1+0=
2+3=
6+3=
9+0=
5+B=
6+7=
7+J=
9+5-
6+B-

O+0=
3+l-=
4+0=
1+8=
1+2=
R*R

9+1=
6+0=
6++=
5+1=
+ + 2 =

5+5=
5+2=
4+8=
1+7=
5+6=
4+7=
5+9=
B+7=
9 + 6 =

2+1=

5+3=
4 + + =

1+5=
l-+4=
2+q=

9+9=
6+2=
1+9=
7+2=
3 + 6 =

2+7=
3 + +-
0+6=
6+5=
1+9-
8+9=
4+9=
6 + 9 =

B+5=

2+2=
5+J=
1+7=
5+0=
0+2=
2+8=
5+0=
')¿t1- T

++J=
0+t=
B+1=
./,7)-

B++=
7+3=
n,Âfr.+

7+6=
5+7=
8+6=
9+B=
5+B=

1+3=
L+l=

6+1=
n,ntlt-

6+6=
5 + 4 =

O+7=
0++=
0+8=
1+2=
0+9=
7+0=
2 + 6 =

B++=
4+6=
9+3=
9 + +-
7+8=
9+7=
7+9=

L94
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These are all TISUBTIìACT" or "TÅXE .A.Y/¿.Y" su.Í1sø

il/ork across the page"

+-2=
6-l -JL

Vl=

9-1=
6 3 =

o-oJJ

B-J=
8-2=

auh-

4-0=
7 g=

10-5-
1) R

tth- t-

11 7 =

17 6, -¿/

L5 7 =

L7-B=
17-B=
14-9=

5-4-
4 + =

2 L=
7 7-
')2

7-6=
6 0=
9-3=
5-0=
B B=
^oY(=

-Alv

1L - 7 =

'ln o

16, '7¡-
1'l A -T

11 6 =

]q 
^

+J

16 9 =

L3 9 =

]-95

n-n
R'ì-

6+5=

o-R
J9

4 1=
6 4 =

XA

ra^
l-¿=

10 2 =

1 0=
Õ̂U=

Rtr_ 2-

lô 
^L4 Y=

'l-l Ê

'l'l o

'lÂ o

L2 5 =

t3 5-
13-7=
16 7 =

ñ

î
!@

rì

T\yø

nÐø

FU

\.jla

T?
¿trø

5 2 =
'l 

--ì -

-4

6 6 = 4 5 =

5 2 = 6- 1=
5-5- 7 -1=
6-2 = B 4 =

B f = I 0=
9 5 = 3 0=

ï" L0 J= 10-1=
J" 12-6 = 7 3 =

K" l-0 +- 2 0=
ln 9 2 = 9 4 =

n[, 11 2 = 10 6 =

t\" 8 5 = 10-B=
0. 10 1- 12 4 =

P" 12 7 = A2 5 =

Q. l-1 3 = 15 B=
R. L4 8= L5 9 =

S. 1+-6 = 13 4 =

T" 17 I = L4 5-
These are al-l rtÄÐÐrt sulns u

'rïork across the pageq

A,]-4].5l-22
+5 +,+ +6 +I7

t2 11
+14 +10

¿10
+l-5 +l-6

tl

+16
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Page 3

B* 3L 65
+66 +22

-th h¿2
? 1fr

J-f'\ 1- | I

ra

D, 87 96 84
+5I +63 +94

+86
.[ì
ü@

,/1

+73
28

rÃll

Y
.+1'7

50
, a-l

786
-58

2x2=
2x5=
2x3=
2x7=

197
T-f )

55
-32

l-B
-1 L

AA

-32

5L6
*27-

7A^
+2L2

+82
+546

tlL

+79

+59

^4"4/a/

+I26

ö
+68

/l

t59

4Å/1

+97

o
+tv

401
+607

209
+59_

a
)vu
-Lh -LX\J

5-(
+T

27
+U

874 615
+83 +944

co
LTI H¡Tv

56
-LP\W

or ttT-AXE ÀTr¿-Y'r s1¿ns uThese are al-l- ''SUBTR¿CTil

Work across the pagee

oo
-+)

Ê'l <Rv¿ jv

:-1 -8-
oR F''l
Jv ¿ a

-5 -4
A*

B.

+6 B+
-7 -6

7t 62
-2 -4

13L 543
-l-8 -25

546 987 378 +96
-2L5 -8'52 -r22 -26L

'ìq
-18

22
-17

564.
*59

'7R

-10

1â.

-10

qR

97
-22

T7
'1 tr

L6
-27

n

D' 283 68 387
-59 -299

These are aLL riilÍU'lTfPlYrt or rtTfi',mSrt sLms"

\¡/ork across the page"

-A-* lxJ=
B* 5 x1=
l1 /4 .. 'i
\¡o + ^ r

Du 5 x 4-

-Lil.l=

I v H
¿4V

1x6=
llvll--.f^.i|.

2xI= 1x4=
2xB = 1x5-

3x2 = 2x9 =

6 xl-= 5 x2 =
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Þq cro A-r

Eu

Tr

G.

IÍ
J-L 6.

ï"

J"

K,

7xI=
1x2=
3x6=
6x5-
4xB-
5x$=
+ .Ã-Y=

1x9=
4xJ=
Â'\r^

+i-/=

5 x 6 =

l-x1=
3x7=

+?2= 10:2-
15 i3 = 8*2 =

12;2 = l-6"2 =

6 +3 = 16 å6 =

5a+5 = 2L;5 =

75;5 = 6;1=
30;6 = 20:g=
9 å1= 18i2 =

18i6 = 2+:4 =

5*5- 5;5 =

56; +- 6:6 =

3x5-
6x2=
7x4=
)r.A-

5xB=
6x8=
Av-7-
'f.4t-

3xJ=
5x5-
llvh-'.¡- r!J-

ñv7'
/J'J-

5xf=
6xÇ=
4x6=

2x6=
6 x +-
6x5=
3x9=
5x8=
6x.7=
7x1=

ostie
0l-iver

fhese are all rtlfVIDErf sllûts.
I,ilork across the pageo

.Ä. n

B,

al

T\
JJø

'trl
!o

ã
4_â

A

TI
LLø

T
¿6

J"

Kr

10d5=
= 25;5-

lh i, h -L/ 
I /

l-2;4 =

5+1=
18{"5=
45 å 5 =

2 "J =¿-
27;.5-
2;2 =

9f 3 = 6å2 =

I++2 = 20+5
12 *6 = 12:3 =

40;5 = 16;4=
7 

"1= +* 1=
5;1= +2;6 =

Bil= 8;+ =

2+ i6 = 52;4=
+8 *6 = 2+:J=
54+6 = 3;5 =

28;4- 1:1=

Fred J. schonell aï.d F* El-ea¡ror schoneLl, Diasz:
a-:ed Attair¡nen!_Testing¿ Thircl Editionu (íoñã'õñ

u PP' 114 - L20'
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ARITII]\,íI]TIC READII\TESS pretest I Form B

Directions for A4ministering the Test

Before tiri-s test is ad-ninistered,, the directions shou-ld. be
u¡rcLerstood thoroughly, and followed expllcitly"
lu Àcquaint yourself with the scope of the tests and theinstruetÍons for administering it.
2" FiLl in the required information concerning eachchild on the test sheets: nameu birthdateu school,

3" The test is to be administered to groups of no more
t}..an 12 ch1ld.ren at one ti-me.

4' seating is to be arranged so that there wi-ll be no
opportunity for copying,

5" Each ehild is to be provided with a sharpened peneil"
(A supply of spares should be on hand.),

6' rn administering the test no instructions to pupils
other tha:a those acconpanying the test are to-bé u.sed"ï-f *y pupil seems not to understand, simply reoeatthe instruetions,

7" n{ake certain that the children understand that the
items go from top to bottom of the page, not from reftto right"

8u fllustrate on the blackboard what you mea-zr by tra mark'tu
Have the children put a large X right through the
picture 

"

9. ïn Part Be illustrate how to draq a hat for Ïtem Iu
rockers for rtem 2u a¡r¿TiÏEEElrtem frr" no sini-lar1y for Part Ð,

fns-bru.ctions to be given to pupils rn'hen all is ready.

Part Á.. ïden!.ification" 1o Peggy has six buttons on her d-ress"
Put a mark on her dress.
2, Pút a mark on the wagon that has nine rocks in it,
3" Put a mark on the wire that has seven birds on i.t"

Part B" Reproduetj-on" l. look at the roly-polys" Draw hats
on'eight of them.

200
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2, these chairs ha"ve no rockers" Dralv rockers on
five of th.e chairs.

1" this sctruirrel would like sorûe nuts. Draw ten
nuts for him,

Part C"Crud-e Com'oarisort" l-.
ffithat
2" loolc at the fish.
3" These ave I,ItarYî s

See the junping-jaeks, PRt a
has the ].ongest string,
Put a mark- on the smallest fish"

birthd.ay boxes, Putffion
the largest ol1e.
Find the strings of beads, Put a mark on the
string that has the most bead-s on it.
See tñe elepharrts. ffia mark on the elepha:rt
that has the lonåest tru¡-k,
T'Jhich squir"rel is highest in the tree? Put a
mark on that squirrel,

7 ^ Pu* ¡ mark on the rabbit that has the sna'l lestts

nunrber of lea,ves to eat"

Part D, Exact Compariso+, 1" Here are two houses" One house
hffie other has no vrrind.ov,¡s* Cart you put
as ma,:ry wind-orvs in this house (pointíng to the second
house) as there are r¡rindows in this house (pointing
to -bhe first house)?
2" See these two cars, Dra\,,¡ as maf,r.y men i-n this

car (pointing to the bottom car) as there are in
this car (pointing to the top car),

5, Put as ma::y d-ots on this eat (pointing to the ca"t
with no d-ots) as there are oe this oTr.e (pointing
to the cat v,¡ith d.ots),

This is not a "timed" testu but when approximateAy BO,q' of
the group have completed" the item "wÍthout undue haste or
rrr:Ìrealthful strain" move on to the next item"

Resutts are to be record.ed on the accomparrying Surnmary
Sheet a.:ad. returned to the School- Boaz'd. Offíce together i¡r:ith
all of the test'oapers" ff some of the child.ren are u¡.able
iã-take the test because of their inability to foll-ow the
instructions their papers are to be returned, and- their names
Ínclud.ed in the su-ruoary of results"

4"

6,
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a6r

ba7r

i_l o r elock

cbaI'

9*

5 oscloek

2' bird.s

¡-
5åJ 1= 6

(a) Ja:ee savù 2 yeJ.lo\ry bird.s"
She saw 4 red bird.su too,
How ma:ay bird.s did she see?

(a) 1, .A.dd subtract (a)

b

!:i 5 = 5

10,

(b) There Ìvere 6 cookies@
The store man sold 5 cookies,
How many ìJvere there then?

(b) 1" Âdd Subtract (b) 2" cookieÊ

fnL
_r

¿u

¡

7
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3-2. (a) 10u ZOu _e _e _e 60"

(b) 10oe gou gOu _e _s _s 40.

(c) 5u loo 
-e -e -e 

30'

(d) 62, 63E _s _e _e 67"

209

11, (a) 72 = t] tens a.nd tl oïresø

(b) 9 tens and 6 oiles = f-l
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GRÀDE OliiE :ipftlHiETfC P.AIR-T Iff

fESf 0F COfiÎEi\f T¿tiiËl-1î'rff Tïl CUïSEüÄI]rr.E :"r:\il.l¡-Rf"¡\I-,S

i, 3 = +2
2" 2 +1+ =+

la - \

/c / \

+, 6= l-+ +2
,, 2 x 2 + 2 =

6" 6 (Z +2) =

7" l- = 1

Bu 2 = 2

/i i \9, ) x tr + L) =

10. I x 3 + 1 x I =

ll"J* (2x )=l- L6, 4+(1 x2) =

L2,6-(r,1rx )=+ 17. 2+''táx2+';.4x4 =

L3" -t/2 x z + z/z x z- 18, ?- (t/S x 3)=

a4,5/2x2 4/zx3 = Lg,5*4/5x3 +2 =

15",,1 7(3+ 1)="/,(5-1)= 20, 6=2 i-2 x

2I.7-2+ =8
22, 1+5+fix6+1!,x4- 26. 1+2 +3 + =8
23" B 3/5 x5=
24,9 1'r.x+ =

27. 3x7 + =l-0
28" ',/z x LO + t/l x lO =

zg, r/7 x (g 2) + L/e (9 -1) + i/5 (9+:-) =

1A, 10-izx(7+5)=9
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THE I¡/TNI{TPEG SCHOOL ÐTV],STON }TO. ]
Superintend.ent e s Department

GR.ADE T AR]TITìITETÏC

PREITÛTI{ARY TEST NIT]\ÍBER ONE

fnstructi-ons Part I
ROTE COUNTING T0 l-00: Sayu rt\{hat number comes after 3?

Yes, +" let us put the m-mber 4 in
the first box (pointing), Now you must do the rest of
the row yourse-l-ves" S/Lrat ilrmber comes after 7? Put the
nu¡rber in the next box" \¡ihat nrrmber comes aftey 36?
Put the nurnber in the next box. \Tl:.at nu-:nber comes after
69? Pt-r-t the mrmber in the last boxo'¡.

RATIOIIJII COUNTINTG ANÐ EI\ruÏIERAT]ON TO 100: Sayu "let us

/- ^.i-+j-_\ 
count the crosses Ín this circle

\yvr¿ru-L*¿jle Yesu there are + crosses so v¡e wil-l- put
the munber 4 on the line ur:.der the circl-e,rt See that
the chil-dren d.o it correctly. "Nov¡ you must d-o the rest
of the ro\¡r yonrsel-ves" Cou:rt the balls in the next box"
P'rt tire number on the line under the box" Cor.l-nt the
tines ï rap on the d.esk, listenå'f . Teaeher raps 12 times
on the desk, 'rPut the m-mber on the last line"'r
IDEI\TTIFïCATïO¡T BY ENUIIERATION: Sayu "look at this box

(pointing) " There are 3 groups of
marbLes in Ít, W:ich group shows 5 marbles? Yes, the
last group" let us put a mayk und.er the last groif,.p"'t
Teacher shows on the lolackboard hovs to "put a mark't rrnder
the last group and sees that the chil-dren u:ederstand how
to do it correetly. "In the next box (pointing) put a.
mark under the trou.p that has 7 marbles in it" Tn the
last box put a ma.vk under the group that has 12 marbl-es
in it, rl

EEPRODUCTïON: Sayu 11 Draw 2 doors arrd. 5 wj-ndows on this
house. Drau¡ I bal]s in the enpty
box"lf

COMPARISONe Say, (pointing) ttYihich ball is bigger? Yes,
the second- ball,

(a) let us put a mayk rrnd-er the second. ball-"'r See that
the chil-dren do it correctly" tfPu.t a mark under the
pl-ant v'¡ith the fewest fl-owers on 1t" Put a mark
irnder the box which has the most bal-loons in it. Put

+,

2IT
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a mark i;nder the smal-lest cuoø Put a mark u¡'der
the largest box.tt

(b) Sayu tflook at the first box (pointing). Vltiieh is
more, 5 ot 3? Yesu 5" rrlet us put a ma.rk through
the 5"tt Demonstrate a¡r.d see that the children cLo

it correetly, ffNow you mrrst d.o the rest of the row
yourselves. \r/hich is moreu 17 or L2? Put a aark
through the nu¡rber that 1s more" Which j.s moree 9
ov 17? Pu.t a mark through the number that is more,
IiJhich is less 72 or 16? Ptrt a mark through the
number that is less" \¡/hich is less 56 or 59? Put
a mark- through the number that is less" "

FORI\'IING Í,ND RECOGNIZING GROUPS: Teacher holds up mani1la
9'r x f2" eards one at a tj-me with

the following groupings on them,

\_J oo
ooo

/'^\IJ\-/

ooo
She gives the pupils suffieient ti-me to see the form of
the pattern but not long enough to eount the s¡rmbols"
Sayu rrHoïi¡ many circJ-es did. you see on the card? l¡Irite
the number in the first box, I{ow many cireles did you
see on that card.? Write the number in the mid.dle box
How many circles did. you see on that card? lÂIrite the
nr¡nber in the last box.rl

READII\TG AND U¡Rf TING NIIIßERS: Saye "let us write the
mrnber 9 1n the first box (poia-

ting)" See that the children do it correctly, Write
the nr.r.mber 31 1n the next box, Lltrrite the number 50 in
the next box" V'Irite the number 97 Ín the last box" tt

ORIINAIS e Sayu I'let us put a ring arorrnd. the seeond.
ehair, " See that the children do

it eorrectly" ttPut a ring around the sixth flower, Pttt
a mark und.er the eighth ball" Pu.t a mark- through the
Tth bal-l j.n the fifth row, It

oooooooo o
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TÂ7HOIE STORY ABOUT s Say, "Can you tell the
¡¡¿hoie story about 2s le arrd 3?it together on the blackboard.

2+1=3
l+2=7
7 I -2
4 ') =l

Now we v,rill write the story af 2, Iu å¡.d 5 in the first
box.'t See that the children do it correcilyu "Now you
tel] the r¡¡hole story about the numbers und.er eaeh box"
Write the story insid.e the boxutl

10" MOÀSURES ÀND GEOl.'ilr*TRïC FIGURES: Say, 'tR:-t a mark irnder
the triangle in the first box.

Pu.t a mark u.nder ì;he sqr.rare in the m.idd.le box, Fi.t a
mark und-er the half cirel-e in the last box"ft

11, FRACTI ONS: Teacher puts a figu.re of a square on the
bl ackboard.. S*yu t?Ðo you think

you couJ-d- dravø a line to cut tiris figure in half? You
try it Billy" Did he do it right? Are botlr pieces
exactly the sa.me size? Now loolc at the figures in
these boxes (pointing)" Put a r44rk rxrd.er the fig"arej-n each box tñat shows one halfl

L2" VOCABUIARY' '\4IORDS REIATING T0 SIZE AND POSfTfONs Teacher
puts a figure of a cirele on the

bf ackboard, Sayu 'r-tf/lto carL d.raw another circle und.ei: the
one I have mad.e just as'big as mine? You try Janie" Ðid.
Janie make hers u:rder m-1ne? Did she make it just as big
as mine? Is it a l-ittl-e too bÍg? Try again, Ja,nie" Ðojust as f say. itfake it just as big as mine, Norrrr listen
cinildren a¡.d do exac-bly t¡¡hat f tell you- to do. Malce a
].ine undel this l1ne (pointing) shorter tir.an ttris 1ine,
Make ffie ab ove tiri s l-ine ( pointing ) just as l ong as
tnis line. n[alce a line u¡.der -biris line (pointing) longer
than this line" IvÏake another star nearer to the srrn thsr
this star (pointing)" Make a^nother bal-loon in front of
this balloon (pointing), Make another box ahead of this
box (pointing) " l,fake another cross between these crosses
(pointinB) J2
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I5, ADDITION ¿,ND SUBTRÄCT]ON: Say 'tThere are some addition
and some subtraction questions

in the next box, Do what the sig:l says" ff you. come
to one that you canot ðo, leave it out a:rd go on to the
next one€ \nJhen Jrou have finished, put your pencil
donryr." It

ttln the next box there are soüe more addition and- sub-
traetion questions" Do what the sigtl says. ïf you
colae to one that you ea¡rnot do, leave it out and. go on
to tlte next or1€ø lffiren you have finishedp put your
pencil dowl.Ìr
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THE \ TNNTPEG SCHOOI }TVTSION NO. 1.
Superintendent e s lepartment

ïnstnrctions Part fI
1. (a) IVIj,TCHTNG NUnßER syir.ßor \¡/rrn coRr¡SpoitrDrnç NUnfiBER

V¡0R¡S s Sayu ttlook at the first box" l,{ho ea^:e read.
the first word. (pointing)? yes, it says

TrrT0" ca:e you find the nunher z in this colunn (pointing)?
let us d.raw a líne from the word. TuI0 to the nunber z,te
see that the children do it correctly" rrNow read. eaeh ofthe other words in the box and. draw the lines by your-sel-ves' when you are throughe þut your pencilé ä.owrr"rs

]-' (b) MJ,TCHTNG NTTMBER V'¡ORD \¡TTTH cORRESPONDTNG NT]MBER oT'
IOTS; Say, tttrook at the next box, Vrlho cln read thefSrst word (pointing)? yes, it says TIIREE"
Çan J¡ou find a little box in this colurnn(pointing) that

has 3 d.ots in it? Yesu it is the second. little box" -let
lrs d.raw a line from the word. THREE to the littl-e box that
has l dots in it"rl see that the child.ren do it eorreetly,rtNow read each of the other urords in the box and dravr thä
lines_ by you-rselves, \¡Vhen you are throughe put your
pencils d.og¿3.ft.

2. SERï¿J, ORDER 0F NUE'IBERS: sayu "fn this box (pointing) there
are 2 empty spacese one BEFORE the mrmberu

and. one aFTER the ru¡.mber, You are to write the numberthat comes BEFORE this number (pointing) in this box (poi-
nting) ar¡.d the nr-l¡a.ber t]nat comes ¿.FTER-this m:mber 1n tfris
box (pointing)u "
ItNow l-ook at the next box. can you w"ri.te the number tha.t
comes BET\ilEEN these two numbers in the enrpty space (poin-
ting) ? tt

9. ÏI¿.RGEST .A,ND SiUÀIrlEST 0F Á. GROÏIP 0F THREEc Sayu I'look at
the J numbers in this boxu (pointing)" Drawa ring around the suallest nu-mber, look at the J numbers

in the next box (pointing), Draw a ring around the
largest number,It

+. ¡.{Å.TCHTNG \T/RTTTETf FORIl,f I,¡TTH ?TCTORT¿.I FORIO OF GEOIWETRTC
FïGIIRES: Sayu "\l/Ìro ca^n read. the first word in this

box? Yeso it says CIRCLE, Caï. you fÍnd
a picture of a cj.rel-e in this colu¡n (pointing)? Yes
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it is the fourth pi-cture in the col-unm.' I,et us draw
a line from the word CIRCLE to the picture of the eirele" "
See that the child.rea do it correctly. rrNour read eaeh of
the other word.s Ín the box and. draw the lines by your-
sel-ves. $/hen you are through put your penci-ls dows-"rr

HOW MANY I\IORE ARE NEEDEÐ? Sayu lflook at the first box
(pointing). How many more

marbl-es wot¡.ld" yolt need to malre 3? Yesu 1' letrs add-
enough marbles- in the l-ower hal-f of this box (pointing)
to make 5 and write the number of marbles üre ad.d-ed. in
this little box (poi-nting) " trVe put 1 marble in the
lower hal-f of the big box so we put the number L in
the little box" " See that the ehildren do it correetly*
ttNov/ you must d.o the next two by yourselv€so look at
the next box (pointing). How many more marbles would
you need to make 10? f.dd enough marbles in the lower
hal-f of the big box to make 10 a¡d write the number of
mar'o1es you add.ed. in the little box. Novi¡ look at the
next box- (pointing). How many Tnore marbles would yol:. need-
to make 9? ¿,dd. enough marbles in the lower half of the
big box to make 9 and. vrrite the nrimber of marbles yolx
add-ed. in the lii;tle box,tl

ONE HAIF 0F AN OBJECT: Sayu rf show me ivhere you. woilld
d.rav'r a line to crzt this heart

in half. ltTow draw a line to cut the next picture in half"
Now d.raw a line to cut the last picture in half " " Give
no help.

'fEllING TTME: Say, 'rlo you ]arow what
clock (pointíng)?

this little box (pointing), look at
(pointing)" Read. v¡hat it says i.lnd.er
Novv draw 2 hands and. make this cloek
as it says und.er the clockn It

time it is loy this
r,¡/rite the time in

the next clock
the cloek (pointing),
say the se;ne time

6,

ry
lø

B, EECOGNITION 0F NUT',].3ERS 0FTEN CONFUSEÐ: Sayu rrThere are 2
numbers in each of these 3 boxes

(pointing). I will call- out olr.e of the u¡nbers in each
box a¡td. you- are to put a circl-e arorrnd the nurnber T call-
out,'r Tèacher cal-Ls out (a) 15, (b) 70 (c) L2"
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9, SEL,ECTION 0F Á"PPROPRTÀTE PR0CESS: Teacher wri-tes on
the bl-ackboard 2 f1 l- = 1"

l_0,

Sayu "Did. f add. or subtract to get the answer 1? Yes,
I subtraeted. so I will prat a subtraction sigrl in the
box,tt Teacher writes on the blackboard 2 |__] 1 = 3.
Say, ttlid I add. or subtraet to get the arrsrtrer 5? Yes t
T add.ed. so I will put an addition sign in the box, Now
you look at the next 3 questions (pointing)" Think
whether yoll. v¡ould add or sub-uract to get each answeru and.
put the eorrect sigrr in the boxes, lfhen you. are through
put your pencils dov¡n" rr

SEIECTION ÀLTD ¿.PPIICATION 0F THm APPROPRIATE PROCESS: Sayu
I'Read these 2 problems (pointing),

Draw a line und-er the word. at the bottoro (poínting) that
tel1s you what to do to find the a¡lsvrere Tirite the
answer in the little box. Wlr.en you are through put your
pencils d.oïvi3., ft

KNO\'/IEDGE 0F PIACE VAIUE 0F ABSTRACT NUIßERS: Say, 'flookat the next 2 'problems (pointing).
Put the correct mrmbers in the little enpty boxes,tl

l-1 "

A2" COUNTING ¿,ND UIRTTING NUI,'TBERS: Sayu tlllJrite the missing
numbers in the empty spaces (pointíng).

When yolr. are through, put your peneils d.oï1¡Í1., It

fnstructions Part ïII
Sayu ttHere are soure rather oild. looking arithnetic qu-estions,
Do you think you can do arLy of the¡n? See if you calt€ Ïf you
come to some that you canrt do, d-onet womy about them. Just
leave those out a¡.d. keep v'rorking d,ov¡r the page to see if you
can fínd any that you ca"n d.o"'t
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SUI\frûARY 0F ITEM ANÁ.IYSIS, PREITIvïIN,{RY
TE,ST NIïI'yEER ONE

I
ç{
tf
Ê4
()
(a

ç4
Ê
9{os
Þ4õ
Oel
d4rf,dHtrÍ

S.r q.r ç'r S.{OOooo
&{F{tuÊräåF"Ðø, oü ot/l os¡ (J Hlll F{
-oo¡ "oo .oo roo - o /'Fl m 'g 4 -Ê dl El ûl q.t çr ül q)
ijg .ljd -trÊ .ÉÉ oq¡ oÉ e{
Þo Fzo Þo tzo o o q{- er F¡ A Êr f¡4 t{Êr q{

eùD eit)a e¡tl^ oo)^ OFl Oø d¡ùoa cî qu Älqd¡ -{01 ø¡ 'qo .oql trl---nÍo 'd-{ d'{ 'fË"+ -gÈ 'ÊrË
O F.l O 'çl (D ç{ O rl .É øl .Ð E-l
rf 4t;F{ r{.+5 ll rl+Êr r{+tpr Rq E+5 O
rtOOr .¿c¡5 EIOiJ FrelF Ê¡ C)
+5õB' +:oÞ, .ÞoiA +¡oÞr rl-- F{(l) H
Ê{tu¡}, Ê¡Êl S{Ê{ Ê{S4 (lj{r d84 o
¿d ü at ¡ir .û turô ($ tur +) ù '|J tu .?C

co'tf\ co$l ãoc\ì 5-oct oo oo tr
cPct Cr¡ d('v GPçrv C?C'v E{ ß4 E+ O t..|

øtop
ã
ä
çt
o
+tH

Part One

1a
1b

1c
2a

2b

5a

3b

4a

+b

5a

5b

5c

5¿

5e
tr+
)J-

58

5n

2L

2Å"

22

25

l_1

25

25

25

25

2T

25

25

2L

2q

25

23

2L

25

tq
l-1

22

10

25

2+

22
2L

L5

2I
2\

22
2q

25

lq

t7

2L

9

0

2+

)
27

22

25
2q

l-ö

2A

2L

22

25

25
21

2T

23

2

2

25

0

2+

2T

21

27

9

23

25

18
18
20

I
9

95

55

55
o^

2+

97
o2

93

97
67

89

99
86

93

95

77

7t

+

+5

65
År

76

)

7

7

77
11

1

a4

T

5

27
2q

er/'
55%

))r0
e6f,
zqf'
e7f,

92f'
97/'
e7f,
67{,

e9f'
99f'
86,q'

%1,

95f'

nf,
7lf'

\f

B

\-T

tf

\,r

ñ

tr

11

1r

u
õ

1l

,* G(good ) ; ¡(nad); * (no response)
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é.PFETüDTX I
P¡ rro 2

6a

6b

6c
7a

7b

7c
Ba
Rh

Rn

Qç

oh

10a
10b

10c

11a

1lb
llc
12a
L2b
L2c
12d
L2e

L2f
12r¡**Õ
17¡a
-l Zln

I 3rl

-L )ç

17f

^^go to
-l^
IY

¿v
tx

2\

24

//1

'A
t1

I'

¿

n

2'
2L

') ll

t9

tv

1A

.L

Ell
Ç.".1,

a\

24

1A

L2
)A
1^
IL

¿¿

L6
la

¿¿

w¿6 ) ø

ta-

lÞ!

-l /'ì
J-¿

,)Å

20
27

25
9A

O

It

U

a)flaa

/' .\

-1 tr

L6
a

)A

2L

2\
//1

tl
LL

aì
3

l,a
-)_¿

1/'

q"2,

lô

T2

1L
AT

| \-l

25
2q

I

U

24.

¿¿

¿¿

17

15

tla

/¿1

22

1Á_

1A_

2L

1^

18
ll+

I

1rl

^lE¿o -+o
ltT

1?',

tl

-t^

L6
].'7LI

¿

U

U

17

2t
2L
-l -ì
-LJ

v

{J

IY

IX

2L

22

v

Õl
¿-L

/1

7

t_

¿

¿

n

IJ

Corr" Incorr. Difi', Dis 
"50 50 5o!, G

67 33 67f' G

r- Á- f -^íJ./ 'f-) -t J tu v

66 34 66dl' G

52 48 52fr G

77 25 '.i7,q" G

9L 9 gl,q, G

90 l-0 9o/' G

Lg Bt- Lgr" G

2982f'G
0 ]oo of,

88 L2 88% G

90 10 9O?/; G

90 l-0 90,q' G

62 58 62ói' G

59 41 59',ß G

72 68 32f, G

90 l-0 9o/' G

85 L5 85'i, G

95 5 957, G

97 7 95lb G

48 52 4jfl' G

56 4+ 56'/' B

92 I 92'/' G

35 67 35lb G

+7 53 +7iú G

50 50 5Of" G

30 70 5Ol' G

+7 57 43f¿' G

+7 57 +7f' G
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]f:¡ ¡"a V/

L -/-Õ

l3h
tqi

L4a
| llhJTV

1An

14d
1Aa4Tv

1Lf
1Ar.
- ro

1Lh

l&l

| lt1¿-ftJ

?art Tv¡o

.LÕ,

1b

lc
1d

1f
2a
2b

2e
7e

S1ì

+a
Al^
I'U

5a

nÅ^7\¿@ -fø þ¿ø )ø

lq tn
1A-
tL I

lq tô
10
1-/ ¿

6t_

n)\rJ@ r-ø

ì'l
!¿

¿

T

I
L

U

n

ìL
U

U

^lV¿O¿E

|!J

{l

t)

tl

n

ô

U

n

AA.Tv

') 1

ì-

I

n

rì

6

lô

ÅT

q)

0l

R5

100

I\./U

AAJA

on

^nJI

YI

YI

28
v2

lq
a)

2B

,.ì{)

A7a/

tÊ,

It

BO

-1 ')

a)

4Bo/,

2L'Â

))'ao

1\q"

7 
'qt

o,qt

of,

6õ,6

- nrlIVTo

3f,

3f"

4f6

5/,

72.:l

oÖio

c'1ú.^

5L'ft
¡t nrf

(-\ /2 ih

r a.i
2U,'b
q-7d^

"7 É,û

o z1'0

27f[
)^ú^

tú1^

1 '76,L

4-7rl

Coz'r" ïnccrz'" Diff " Dis 
"

tl

tl

Ã

I
5

I

AT

I
I

l^l

U

0

s

tl

LT

\f

^g
rt

24

2L

22
')^

?7

2L

)ñ
t5
L¿

'j
L

q
{

)A

t¿

/'1

'A
Its\

22

/) ')

l-B
-l aì

// -j

lq
Y

O

6

t6

lr

'lq

22

//1

2V

6

C)

-t ¡-7
.J- t

t5
1
-L

I
f

I
J

a

L6

-l^
.L \J

(

1/1

f

I

tl

/1T

6
-lô

B

¿
-1

I

'l¿

72

hl

B'¿

7q

o¿

'¿o

¿

1fÌ
-Lt

){

õ

rr

t;

rtu

{+

u

Ll

u

t+

lf,-

LT
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Pa5çe +

5b

6a

6b

6e
'/ç

7b

Ba

Bb
Rn

9a

9b

10 al
l-0 a2-

10 b1
10 b2

lLa
1l_b

12a
r2b
A2c

L2d

Part three
1

2

+
q

6

{

T\Åb¿oï-e

)7
2A-

2q

25
ô''lL.L

.lal
IY

') /l

¿¿

24

¿)
2L

-t
I

-1

¿
I
-L

I

ar

20

17
1L
-t 5

ã

6

I
I
a

+
tt

L6
)A

25
tÕ
-LÕ

L2
f-

20
2V

1V

U

l¿

U

1Á.

6

L

z

2

U

U

¿

Ç,!ø éø
'1 tr
!-)

27

2q

,q

1A

10
-1.7
¿l

tq
2V

L2

o

n

tÌ

0

0

0

+

I

1

I
lì

U

U

8.f.
¿

¿L

22

o

-tì
JJ

10
'i -ì
I!

l_1

ll¿¿

U

ô

L

I

1

0

q6

AAJA

vrì

o"7JI

Åt1TT

'7n,

"7'1¡+

l/'

o+
5t

I
J

¡\
a
'l¿

l_

)ll

-t 6

20

7

J

I
-L

5

6

tl

t_00

l_00

o2

oo

oo

)l

JA

1 r\r\

loI

¡¡J
L70

tl"
)70
r¡l6-/n

v70

Corr. fncorr. Diff. Dis,
44 56.1"

6 g+'fr

4 96l/;

3 97t/"

+I 59ri|

56 44tþ

30 70.þ

29 TLrl
28 7211

36 6+iã

+9 5Ar,,/'

99 ríL

98 2i/'

e9 L%

gg Ld,¿

V /l)

(\t/n

n

u-

l.T

l+

r¡U:

¿i

G

\T

G

G

62 7j'.rt
-. ¡ ¡¡ito ¿+i'c

R6 1tr'Õiv/ *//v

80 2Oo,b
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B

Y

10
'tì
-L¿

12
-1 7

1L
16

T6
1f7

'Ìa
'l^
IY

20

2L

22
27

2L

25

¿o

27

2B

2A

n/ls¿ø -f0

U

ô

U

U

rl

U

rì

U

rl

U

U

U

aì74ø Jø

U

¡l

aì

ô

rl,

\J

t)

U

q"2,

r\

U

U

n

1¿
n

tl

tì

rì

U

U

U

\J

ô'l

1l

rì

n

ñ

aì

n

U

0

Cory" fncorr'" Ðiff , Ðis 
"

0 l-00 of"

0 100 016

0 100 06/,

0 loo o/,
0 100 o%

1 99 Tf'
0 100 Od/'

0 100 Oo/o

0 100 Of'

0 100 o{,

0 100
0 100

0 100
o 100

0 100

o 100
0 i00
0 100
0 100

0 r_00

o7o

o6l'

0ri,

o6/6

o/'
o 100 o/,
o loo o/,

o{'
o/,
odl¿

o/'
O,o/t

0 100 Od/'
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Superintend ent e s Department

GRA}E Ï ÀRITH¡,MTÏC

PRELIiliINARY TEST NU¡JTBER TVJO

Tnstrrrctlons Part f
l-" COI',PÀRTSoN: Sayu (pointing) 'tr¡Ihieh bafl is bigger?

Yes, the second ball" let us put
a mark und.er the second ball"'r See that the chlldren do
it correetly"
lu âo "Pu.t a mark und-er the box whieh has the most bal-

loons 1n it. tr

1" b" rtPut a mark i:¡rcler the largest box"tt
1, cø 'tPut a mark u:rder the plartt urith the fev¡est flowers

on iturf
Sayu '!Tu.rn over the page, look at the first box" rtrIhich
is moreu LT or l-2? Yes, l-7* let us put a mark through
the L7," See that the children d-o it correctly"
1" d. "\lll:ich is lessE 46 or 52? Ptlt a mark through the

nirmber that is Less"rt
l-, €ø tt]ñrhieh is moreu 59 or 76? Put a mat]r through the

ru-r¡ober that is more.tl

2u MEÄSURES å.NÐ GEOMETRIC FIGURES: Say' rrPut a mark under
r lr the triangle in the next boxu (poin-

ÏLng, q

3" A3ÅD]NG ¿ND UJRITING NUnfrBERSs Say, "let us write the
mrmber 9 in the first box (pointing)""

See that the children do it corrêctln,
7" à" 'Îlt{r'ite the number 97 in the next box"'t
3" b" '¡lflIrite the numbet 3I in the next box'Î|
3. c, 't"Write the nrrmber 50 in the last box"'r

+. FQRI'{ING ¿,ND P,ECOGII]ZING GROUPS s Teacher holds up nanilla
gtt N LZri eard.s one at a time with

the fol-l-ov¡ing groupings on them"

227
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Ð¡ cro t¿ c¿¿)v

^'^+rJ ø TVO

A\J \l \-/
-\\-/r\^A\-/ \J \--/

Sire gives -the pupil-s s.åfficient time to see the -florm
of the pat-bern but noi lon¿5 enouEh to cou:rt the s)'nbols.
Sa)'u rtl am goi-n65 to shov,¡ you a card. with sorne circles
ol'L it, I r,vilI ju-st holcl it u"p for z. fern¡ second-s" 1;iateh
when T s2.v nQ^óurrr'rr rir-nir-g r,-he nuilber of cÍrcles thatlrarvrr r uq¿y iLçó,UJ ; o lI I u

you see i n this box, ( poin-bing) " "

leacher r¡roeeeds in the saae ma:rne:: for ltems 4b a¡zð. 4e"

1/0C.{BULA;IY, -,gORÐS R-XL:\Îft[G T0 SIZE .L-'i]) POSIfIOIl: Teacher
¿rrts a r'iC)-rr-T'e of a ci::cle on the

blackboard" She nakes a snialler one u:rder it a:rd- sa.yse
'rl)id- I nake this ci:rcl-e (pointing) as big as th.e fi:rst
one? ïull iz'y again," She rubs the second, ci::cle out
a:rd nalces one u-:roer the first just the s?¿ne size as 'che
first oneu "Are the¡r both the same síze noi¡/?'r

5 a" Say "IIow ¡16¿ cio ju-st ,¡7ha'G f Say. Ìfa.ire e, 1íne above
thls line(pointiirg) just as long' as thís line.'r

, b" trÏ'lake a-nother balloon in froni of i;his balloon(ooin-
-L.: -^ 

- 
\

u rrr!, / o

lllACilfOr'lS: Teacher .outs a figu-re of a. sc,.ua.'re on the black-
boa::d-s" She så"ys, "Ttm p;oing to see

if f can d.rar¡¡ a l-ine to cut this figu-re in half"'r She
d.raws a lj-ne v'¡hich iioesn't cut iÌre figure in ]ra"lf a-rrd clis-
cllsses v'¡ith tne children l¡'¡hat is wrorLg" S?re tries again
a:lC- this ti.m.e cuts the sqlrere eractly in ha.lf.
6a, 6b, and 6c" Sa3r, "l-ook a-t the fi¡3ures in these boxes"
Put a narh u-nder the fip:u,re in each box tha-'i; sl:ows one
.half ,'t

ROîE COuiiiitlllcl T0 100: Say 'ri¡,ha-t number coaes a.fter 7Z
Yes, B, I,et us rru-t tire nu¡rber B in

R

n
Iø

r)
-r^alL,/ \-/ \l

r^^\J \I-l \J
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the first box, (pointing), Now
of the ro\n/ yourselves, tt

225

must do the rest

Put the nurnber in

Put tire nu¡ber in

Jrotl

'l , Ð.e trii'ihat nrunber comes atter '56?

the next box.'l
7" b, 'tVfhat nr.r-nber comes aftey 69?

the last box,'f

8" .{DÐfTION ÀND SUBTRACITON; Sayu ilThere are sone ad,dition
and. some subtraction questions in

the next box, Do what the sigrr says" Tf you come to
one that you canet do, leave it out and go on to tire
next one. \¡/hen you have finished all you cafl. dou put
Jrour pencils d-or¡nl" rt

9, RATTOIIAI COUIVT]I{G

seissors " f want
rap and write tite
start countÍngtt"

AND ENUIIIIERATIOII T0 ]-00: Sayu 'rI arn
going to rap on the d-esk with the

you to coli-irt the nrrmber of times I
num'ber on this li-ne, (pointing) 'tReady,[eacirer raps 12 times,

10, ORDINAISs Sayu

it correctly.
through the 7th

frlet us put a rnark
bal-l*rr See

Say, 'rïn this boxu"bal-l in the fifth

through the eig'hth
that the children do
(pointine) pilt a mark
row" tt

1'] " ,ÐDITION AND SIJBÎRACTION (eont'd)c Sry, 'lThere a¡re some
addition and some subtraction ques-

tions in the next box" Do what the sig't says" If you
come to one that you canct dou leave it out and go on
to the next oneo Y'/hen you have finished all- you can do,
put your pencÍls do¡¡rÍr"tf

12. TELI THE 1¡'ÆI0LE

.: ..1- -L ^ ^^ +ì^r.T ïogeïner orr

STORY AB0IIT; Say, "Canstory about 1u 2
the blackboard,"

tell the wh.ole
3? let i.t"s d o

you
a:rd

2+1=3
1+2=3
7 l-2
1 2 =1
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Now we lvil-l- lrrrite the story of 1, 2, and 5 in the
first box" " See that the children do it correctly.
ItNolv you te1l tire vyhole story about the mrmbers rrnder
each box. t{rite the story lnside the box"j'

Instructions Part ïf
1* â.b.cu MATCHING NUI\{BER SY¡,ß01 WITH CORRESPOIIIDTNG

iWlltsER 1¡l0RD: Sayu ,rlet us look at the first box. r,¡,rhat
does the first word. say (pointing)?

Yes, it says T\Í/0" Can you find the mrmber 2 in this
colurûn (pointing)? let us draw a l1ne from the v¡ord TV/O
to the number 2"rt See -bhat the chil_dren do j-t correetly.
rrNou/ read each of the other words in the box and draw
the l-ines by yourselvesn'1

I, dne,f " nru.TCHfNG NUI\IBER WORD WTTH COF.RESPONDIIVG NUIßER
0F D0TSI Say, rllook at the next box" tVhat does the first

i¡uord say (pointing)? Yes, it sâ}rs
TIIREE, Can you find a rittle box in this column (poin:
ting) that has 3 dots in it? let us draw a line from
the word THREE to the little box that has 3 dots i-n it"rl
See that the children do it correc-bly, "Nolv read each of
the other words in the box and. draw the lines by your-
selves " 

rr

2" RECOGNITÏON OF

(pointing), I
box and you are
ortt" tt Teacher

2.n 20

IIUMBERS OFTEN CONFUSED: Sayu "There are
2 numbers in each of these ] boxes

will call out one of the numbers in each
to plf,t a circle around the number T call

cal-l-s out e

7
J@

b"17 c"50

mÏn these boxes (pointing)
gome empty spaces.r?

àø 'tfn this box (pointing)u write the number that comes
between these nurnbersn"

SERIAI 0RDER 0F NUIIIBERS; Say,
'Enere are
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bu "In this box (pointing) write the nimber that comes
before ti:is nu:nber, here (pointing) and the nu¡rber
that comes after this number, here (pointing) 

" "

4, SEIECTïON 0F ÀPPROPRIÂ.TE PROCESS: Teacher writes on
the blackboard. 2 I = 1"

Say, 'fDid. I add. or subtraet to get the a:aswer 1? Yes
T subtracted- so f v'ri11 put a subtraction sigrl in the
box,il Teacher urrltes on the blackboard 2 I = 3"
Sayu '|Did- I add. or subtract to get the answer 7? Yes,
I added so ï v¿ill put an addition sign in the boxu Now
you look at the next 2- questj-ons (pointing). Think
i¡uhether you. r,lionl-d. add or subtraet to get eaeh allsv'/ere
and put the correct sig'n in the boxes"')

HOi¡/ I\iLANY I'{ORE ARE NEEÐED? Sayu t'look at the first box
(pointing)" I{ov¡ many more marbles

woul-d. you lr-eed. to make 3? Yesu 1" let8s ad-d enough
marbles in the loq¡er half of this big box(pointing) to
make 1a¡:d. v¡rite the nu¡iber of marbles ïve added in this
box (pointing) " I[e put 1 marble in the lorn¡er half of
the big box so we put the nu:nber 1 in the littl-e box"'l
'lSee that the child.ren d.o it correctly" "No\¡¡ you must
do the next two by yourselveso look at the next box
(pointing) " How ma¡ry aore mar'bles would you need. to
make 10? å.dd enough marbles in the lower half of the
big box to make 10 ancl vurite the number ofmarbLes yorl
ad.ded. in the little boxu Now look at the next box
(pointing) " Hor¡'¡ ma:ry more marbles wouLd you need to
make 9? Ädd enough marbles in the lov¡er half of the
big box to make 9 a:rd write the nrimber of marbles you
ad.ded. in the little bo)c;'t

TEIIING ffItIE: Sayu rtDo you know what time it is by
this clock (pointing)? 1¡'Irite the

tine in this l-ittle box (pointing) " look at the next
clock (pointing)" Read iryhat it says r-ind-er the clock
(pointing). Now draw 2 hand.s and. make this cl-ock say
the same time as it says under the cl-ock,rf

-

6"



n
l@

B,

IÅ.RGEST ANÐ

(pointing).
look at the
Draw a ring

COUNTING ÄNÐ

(pointins) J'

22e.
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SMAIIEST 0F A GROUP 0F TIJREE: Sayu '?lookat the 5 numbers in this boxu
Dravu a ring around the smallest mrmber,

J nurnbers in the next box (pointing) 
"around the largest nurrber.rl

IÃ¡RITING NUPEERS: Sayu "r,rfrite the missing
mrnbers in the enpty s'pacese

9" MATCI{ING VllìfTTE}I FORM \ÄIITH PTCTORIAI FORL{ 0F GE0Ir,îÐTRTC
FTGURES: say, 'tv'/l:o can read the first rruord in this box?

Yes, it says CfRCLE. Can you finda picture of a cÍrcle in this côh.r-mn (pointing)?" yes itis the fourth picture in the column" let us-draw aline from the word crRCtrE to the picture of the circ]-e""
see tnat the children d,o it correctr-y" frNow read eaehof the other words in the box a¡d drâw the lines by your-
selves. tr

10" SEIECTTON AND APPITCATTON OF THE APPROPRIATE PROCESS:
Sayu 'fRead_u these z problems

(pointing) " Ðralv a line rrnder the ivord at the bottom(pointing) that tells what you do to find the ar.swer"tl7rite the arrsürers in the littl_e boxes"rr

lL. KNOI''IEDGE 0F PIAOE vAluE 0F ABSTRACT NU],{BERSg sayu ,,look

put the correcr',,,.¡"TI Tl"*il3"1t1*TË"31;;#-.513å:lt'*' "

fnstructions - Part III
Say, tfHere are some rather odd l-ooking arithmetj-c questiotlsø
Do you think you ean do arry of tnem? see if you ean" rf you
eome to some that you canet dou don?t vrorry about them. Just
l-eave those out and keep vuorking dor¡rn the brg" to see if you
can find- any tLtat you can do,',
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PREIÏTiIINARY TEST NUNßER TJ¡¡O

Nameo o g o o ø e c s o o o o o o o o e s o o o o o o € ø o o o ê

Dateo o o o o ø ø o o ô o o o e o o o @ @ o ø o o o o â o o q o r sehoole e o o o o o @ o q e e o ø o e o @

Grade One S.rithmetie Part One,

Test of Course Authorized by the Minister of Edueationu
Province of Il{anitoba, 1953,

1o Example

1" (a)
f-\-,YYr-,

ô .\-
'/\-'rY-lO

-^-1/ W,,
[]

sh ^,

Wffi
W\1

\ry
LJ

229

1" (b)

1* (c)

O/\tt
\_/



23o

Example

T7

L2

Á.PPENDÏX T[

Page 2

1, (d)

(b)

5, (b)

1" (e)

2" l-lo\rA
B¡ample

[]

(a)

ooo

7,

ll''r ø ,", [-_l
(a)5"

6.

+o 59

6

d, (a)

6" (b)

A AA
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6" (c)

10" oooooooooooooooooooooooooooooooooqqqooooooXXX
oooÕÔôoooõõõõ5õ

oooooooooooooo



11"

12"

24)

APPENDTX N

Page +

Example I2"(a) 12. (b) f2" (e)

Ir2u5 3u4r7 lltla'1t'Ît v 7 ,9 116

78
+5 +5

o
ñ+l

16
-7

L4
-5

a.b"c"doê"

f.g"h"i"j,

6 1'7 1At4T

+8 -9 -9
9

+6
17
-9



APPENÐTX N
Page 5

Grade One AritLr-netic Part ?-,

Test of Content Taught with la Zerte Materials"

n

235

l_,

b"2' àø

àø

20 t2

7+ 76

1=6

Example

o ? el-oek

7T T7

3,

.+ ø AE

6.a

/l l\TO Uø

F

6.b.

8,. Two 1
b. five 7
c. ten +

seven 2
10

1" d., Three
e e Four
f, Six

Eight

O O @ø

0

€ o 60

ø

Cø trT-I
b.m

s t] 7 = 5

5"br
ooccc

1,, ì
tlo

\ü

5 o e clock



)7tl

7"

APPENDÏX
?a cro 6,

8" àu Ì0u 2Ou _, _, _e 60

b. l-00e 9O, BOu _e _s _e 40

Cø 62u 67u _e _s _s 67

d.. 5, loo s e ,3O

9' àø
wô
C.

10, âs

l-0" b"

11" àø

11, b"

Cirele

Square

Triangle

Recta:rgle

Jane sarff
She saw
How ma:ry

Add

r\ /\UVno
f-l

A
2 yellow birds"

4 red birds, too,
birds did she see?

subtract t] Birds

There ìrrrere L3 cookies"
The store man sold B eookies
Iïow many were there?
Ad d. Subtraet t] Cookies

72=n tens and

g tens and 6 ones = l-l

ones o

7 1l_ tlT 37 +L 2q
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Grade One Arithmetic Part ïIï"
Test of Content Taught with Cuisenaire Materials"

7- +2
2 +1+ =+
5 (1 x1)=
6 =1+ +2
2x2 + 2 =

5 Q +2) =

1=7-
2=2

7x(f+1)=
Lx7+1x2=

5 (2x )=1
6 (Trx ) - +

5/zxz + 2/2x2-
j/zx2 +/3x5-

+ + Urxz) =
'2+/zx2+/zx4=
2 Q/3x5) =

5 4/3x7 +2-
TLxß +1)^y4 (5-1)= 6 =2 +2x

7 2 + =B
1+7+/zx6+T+x4-
8 1/5 x5 =

9-Tzx4=

À/ö T¿X4=
1+2+3+ =B
3x7+ =10
/2xLO+I/5x10=

t/7 * ß-z) + t/8 x (9 -1) + 7/i ß + 1) =
IO-Yzx(Z+5)=9-
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suMi\{¿3'Y 0F ïTEIri AIV¿-IYSIS9 PREIII\.,1INARY
TEST NIN{BER TWO

I
d
d

çl
Éçl
H
o
tn

.Êl

CJo
H*(DÉ
Eo
É q{

H.+}

¡hñ+Ð
Hd¡F{oË
cF{ tD O
O F¡ 'FtoqrkPi q{
(Dr,lrl
-oo ñ.E 

ÉË:É q{
FÐ O

e)
Fl(D H
dß{ q)
.{5 t{ .d
OO F¡
F|o h.{

tsrtsE
ä' b, b' be s?

Ec ËË EË EË iËe{ ';å'"-. '.#^ 
'fro *Êo Þfi.,å i,så iå# i## iÊ# Ë#E ËËãt Ëää ËËä Ëifl iËS åås ååö å.¡s sss Ë å

Part One

1a
1b

1c
1d.

1e

2

5a

3b

5c

4a
4b

4c

5a

5b
6a.

6b

25

25

18

20

2+

2T

22

22

2T

1L

18

19
21

+

25
)4

23
,/L

L7
L6

22

17

T9

19
lq

T7

I2
T5

20

10
?d-

T6

23

22

L6

J-4

21

18

T7

9

11

7

L5

7

17

L2
2¿-

18

18

20

11
X

lq

20

7

2

1

L

I
10

10

19
22

20

B9

9t
62

5a
8B

76

65

52
q)

55

53

51

70
lt^

95

77

11

9

3B

¿"2

I2
2L

75

+8

48

65

+7

+9

30

55

5

23

B9f,

erf,
62f'
5B%

BBf'

76f'
65f,

52%

52{'

35{,

57f'
5t/,
7o,q'

+5/'
95,ú'

77,q'

\7

t\

t.f

L.r

(f

G

B

r+G (good) g B(bad); -(no response)

236
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P.q.oo 2

Q"4" Q'3" Q,2, Q.l-" Corr" Iitcorr. Diff" Dís"
6c

7a
,1^IU

8a
Bb

Be

öï
Êo'

Bh

Bi

l-0
l-1a
11b

11c
1rd.

l-le
11f
llrt
-*o

11h

11i
ll'r

L2a
12b

12c

Part Tvuo

LA

1b

TB T2
tî /l!/T

2L
a^
vv

r_B I
L]

ln A
'1-

4c
/L

92
LO
52
40
72

11 I
a^UV

T

ô

'-¡.

U

U

a
L

tì

¿

LJ

U

n

I
t¡

n

U

U

I
I

ô

U

n

2A

l5
6

6

72f' G

55/' G

18/, e
zr.,C r:!
-/J/u u

65/' G

13'/, G

5rr,¿ G

3+d/' G

+4d/, G

29% G

36% G

flfL G

36{" G

466/' G

+2f" G

27f1' G

24?[ G

fAo/, G

ILf" G

2a{' G

j/' G

8f' G

21{' G

B%G
f6o/' Ê

2Or/' G

5{, G

75f'
r r,tf
OOTo

/) ')

ô'l
a-J_

ìt̂v

'A
1'7

20
lq

2L

16

17

20

1L

20

lq
16

J
-l^

1A

/\.î

I

l6

t

AU

IU
ÅT

2L

')q

tq
17

L)
'ì1
JJ

22
-t 'l
ff

1"7

T2
l^

ìô
L¿

t5

| '')

1A

a

+
6

1

I

'l
L

I

q

U

)
R

I
J

2L

20

72

35
1f

33
5t

)'-f

4+
2q

lfl

¿l- n

4/

2L
1-t!f,

'l '1
J¿

¿L

q

,a

2L

a1

T6

2O

5

IJ

66

28
AA1/

o¿
--
<ñ

al
/oAJ

66
1a5t1

'71
¡J

r)rI

o)
t-\ a-

JA
qa

/O

RA

RO

tv

U/)

TV

V/'

R/1vT

BO

oq

25

7ll t:
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Þq o'a 7./

l-e

-L LL

JC

IÏ

2a

2b

2c

1a
?hrJVL

1]CI2

4a

4b
Eq

qh

6a

6b
7e

"71\Iv

Ba

Bb

Bd

Qr

uta

On

1Oaf
l^-^
L\JCL¿

10bt

íìllt¿¿ï@

9q

2q

2L

2L

2q

lq
)t-

')5

¿¿.

)q
2A

,/\
20

L2
)q

17

l5
'l^

tñ
-ln

I

q

q

n7

/'V

//\
2ll

th

,q

24

IY

lq
¿¿

r7
¿v

¿v
1r\

H

1r\

6

¿

Y

U

IL

/1T

rr

q"2"

¿l

L6
27
-t6

av
l't¿J

J
-l a\IY

'1 
^L'

| 'l

l'l

lô

2

LW

A-r

I

U

')

a
-l
¿

1

a

J

¡
L

nlqo ¿ o

/1T'

n
I

I

.1.

'i '1
J¿

tl

fl
I

¿
't
L

ÅT

'l¿

'7I

¿

ln

5

^

1

I

U

¿

U

66

80
"7Atr_

hll

AÀ

o¿
Aqa/

ñt
-7 /'tr'

6R

-fr)I
JI

/1 '7TI

24

IU

32

t¿
f^L'

26

)

1L

Y

J.L

I¿

/a

20

¿o

A1

1a

4/

1"7

VR

/O1J

¿o
n^

A7AJ

Ã7

lo
¿¿

OO

lÕ

B8

74
a'7JI

o¿

OO

\rl

ql

OG

Corr" fncorr. Diff , Di-s,

66'l' G

BOo/, G

7 +6,,t" G

591' G

B4/" G

5B,q' G

üt/' G

62/' G

45'/' G

5Ll' G

74f, G

7Bd/' G

57% G

57ú/, G

47'/" G

z+d/6 G

7Bf, G

52% G

221t G

T2% G

26f, G

56/o G

38,4t G

L+/, G

9%G
L1{, G

gf' G

ail
L70
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Page +

ÔA\/oTô

U

rì7
n

U

ôt

U

f\ -l
\{ o r @

U

Corr, fneorr, Diff . I)i s u

llìl¡aLvv¿

LLA

tth
¿JU

Ð--+ rT11 Ð^^

IJ

¿

Aa

6

I

lr\
1-ìl_J

a2
17
1t1

l6
I6
1.7
-Ll

1B

lq
Dß

2L

¿¿

/a

tll

0 100

0 100

0 100

oo/o

oúÅ

o%

fi

U

I
U

U

0

n

0

0

U

U

0

tl

0

1

tt

I
I

U

0

U

0

U

U

^

U

n

U

0

L_/

0

U

U

tt

tl

II

U

ô

n

U

^
0
n

U

ô

0

U

n

I
¿

¿

0
-t

1

I

tì

tt

U

U

U

0

0

0

0

0

n

^o.r:

0d;/,

o/'
o%

v70

v;,c

^ô["

u"ib

noil

o%

(\0/"

v/o

O{'

99
OR

oÊ

100

99

99

100

99

100

i_00

]00
t_00

100

100

100

l-00

t_00

100

100
100

100

100

100

100

100

G

t+

G

r6/,

^ñî¿io

zl.,/,

L,q"

I c,!^

n¡/vio

1 0/;

o!(,

c\(fi"

Ao,4
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Þs.cro 6/

'¿()

27

2B

2q

\AO Tê

U

U

U

aì

U¿ø ) 6

U

U

g-.2,

U

n

n

ôl

ô

U

Co::r" fnc or::"
0 100

0 l-00

o l_00

0 100

0 100

Diff. Ði s.
oÕ/'

0,6/,

or,ú

olt
or,
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THE POI]TER TEST

GRAÐE ONE -{RTT}II,.æT]C

PART ONE

Datee 6o o c o e û s o o oo o o o o e c o School"' ø e c o o e ee @ ê ø o øo o o € o o ø

Exampl-e

lrât

¡h
¿ê v@

]-rCt

Flxgmnl c

T7

L2

oo

l-.dr

59

2o

1nê"

+o

W ffiry
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Þq -o'o )

2rà^ 2"h' A AA
2'e"

Jø n OrrA

o0$
EH

o loo
o loo

Example
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APPEN}ÏX P
Þa cro V

J

9'

a'b " Ct

7tt1J'A -

5 0=
7+0=

,i ^ -É¡\¿eltoJ-ø

4+5=
o7J/

2+8=

æ1- i
È;ef,rq ¿ ø

0+B=
otr-JJ

B 6 =

Example

oooooooooo

oof-\A
\-/\_ /

oo
oo
VV

n
{)V
/\
\,

t
Õ

tl

Õ

(l
ttoooo

1\

ñ

tl

t)

Õaì
XXXXUU.lal
XXVVllrìVV

Example10"
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Page +

11.

Exam pl- e IZa l-?b l'Ze

Ir2r5 7u+r7 4r4rg 7rgul6

â"b"C"d."€.
,7
¡

T)

¿ @ ó@ IIo -L e ol o

B
+6

v
+7

a6
-7

ttL

-5

1.74l

-o
L+
-9

9
+6

11
-q
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PD Ð'ã tsr

J

P¡TT T\{O

SECIION A

¿+2

tvro 7
fi r¡a li.1.

ten 2

seven 10

5

3

1"

àø
hv0
Ct

4a

/q

eo
T

b5,

6a

o r cl-ock

three
four
SiX
eight

@9ø

e6,@

@

øø
@@

6@

@ @ a èø
&@ @

@ê

øøø
ø@@
rtøø

2c" mTril

5 tf r-=6
4b

B L--J 5=5

a

7+ 76 60

Exarnple

5 ooclock



7"

2+6
J.PPENDTX P

v)gÞ h

17 +a .Y

Ba,

b"

Cø

11"

fôJ-1ø ë.ø

12"b"

62u 63s _,
f0, 20, _e

100e gou BOu

5s 10, 
-e

-e -e 
67

-e -s 
60

-s 
*e *t 4A

-s -e 
30"

circ].e

square

*r i :anr"-ì a

recta]1gl-e

Dn
c
U

i-l
A

10. Jane saw..2 yellorv birds,
She savi¡ 4 red birds, -too"
Hovr many birds d_id she see?
tt.I lbirds Add Subtract

Yø

there vüere L5 cookj-es.
the store man sol-d- I cookies,
How many rffere there then?

[-l "ookies
Add Subtract

Tz = f] tens a:r.d f] ones.

g tens and 6 ones = l--l

7 1l_ +



247

One d.ozen =

-l-Tnrn¡ mqnrr 21q

oêo00000

are the

APPE}TDTX

Page 7
Section

ooco eggs.

r"e in 10?

th¿v

6b" L/2 of 20 =

P

La

3"a"
cenïs cents

6a, L/¿ of I =

7a' nn

5
X

l_0

\TA

Y

¿
XL



3 = e@s@oo + 2

2 + L + ,."=4

5- (lxl) ="o"".

6 = 1 + ooooo + 2

2x2+2=oooooo6ee

2+B
APPEI DTX P

Page B

Part Three

5 - ( Z + 2 )=
't_
J ) - øooooooooo

@@o6@.r-2 = 2

7 x (l-+1 )=".u6søose
'ì ¡¡Rr'l v?-L1t/ | +rLL- I O O ô O S O ô O O O

5-(2x.,,")=1 4+G/Z xZ)Eoooøeooo

6 (L/2 x,uu,)= + 2 +t/2x2 +I/Z x4=u"u

1/2x2 +2/2 x2=u." '¿ (I/3x3)="6ôoøoøo

5/2 x2-4-/31t1="n6ooeo" 5 4/3x3+Z=eooooêoE

t/Z x(3+L)*l/+ (5-f)="on... 6 = Z+Zxoosoooee6

7 - 2 + ooooeø r I B L/'¿ x 4=ooêêooooô

1+3+I/2x6+A/+ x 4=o6eoeoo L+2+3+ooEooor I

B 4/nx 5=..êooø6 3x3+oøeoo"=10

9-t/Z x 4=".sêøoø t/Zx:.O+J-/j xLO=ooøo6

L/7 x(g-z)+l/gx(9-1)+s/5(9+r)=".. o o @ eê ê o o ø 6 e ô

10 -L/Z x (T+3)=9-søôoøoøÞoo@
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GRÂDE ON_E ARTTTIIJTÐT]T

THE POr;'rER TESI

Instructions for Administering the Test

Before this test is aclministered, the clirections should.
be understood ihoroughly; and d-u-ring the test they should
be fol-l-owed explicitly.
I

J6

A

q

Acquaint yourself with the scope of the test a.rrd_
the ins'cz'uctions for administering it.
Fill in the required infoz'mation concerning each
child on the test sheets,

Seating is to be arra-r:.ged. so that there iril-l be
T1 ^ n-n-nnp*rr-ni *rr fnr. nn-nr¡i nc¡¿¡v v}/¡/v! u wrl uJ r vr v v:vJ ¿f¡õ I

Each chÍld- is to be provided v,¡ith a sharpened pencil.
(A supply of spares shou-ld be on irarid ).
fn ad"nlnistering the test no instructions to pupils
other tha-n those accompanying the test are to be
u-sed " ïf a:ry pupil seeins not to u:rd_erstand, simoly
repeat Ì;he instructloi'Ls.

This is not a ittimed't test, but lr,'hen approrimately
BO'/' of the group have completed the group of itemä
or have conpleted- all they are able to do of the
group of items 'rwithout undue haste or unheal_thful
strainrt move on to the next group of items,

Give the pupils a rrbreak¡¡ of at lea.st five minutes
aftey each fifteen minute vrorking period, so that the
factor of fatigu-e may be red-uced, to a minÍmr:m"

II'ISTRUCTfONS T0 BE GIVEN T0 PUPIIS li,'ffiN AII IS READY

Ii\iSTRUCTTONS PARN ONE

1" C0IßÂrrIS0N: Say, (pointing) ,,\¡/trich ball- is bigger?
ïes, the second bal-l-" let us put a mark under the
seconcl bal-l, t¡ Teacher d.emonstrates by putting the
example on the blackboard and- putting a:r X under
the second ball" She makes sure that the chil-d.ren
do it correetlyø

"7fø
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la. "PLtt a mar]x u:tder the smallest box.'r
lb" f'Put a mark urder the box rr¡hich has the mostballoons in it" Û

lc, ttPu.t a mark r-i¡rder the pfa't valth the fevuest fl-owerson it.ii

SrIt - 
(pointing) "look at this box" y,,/hich is moreeLT or L2? Yes, a7, let us put a mark u¡rd"er the IT"e,Teacher sees that the chil-dren d.o it correctly"

ld. 'l\¡'¡hich is more, 59 or 56? þtt a mark r-ind.er thenumber that is more. r

l-e. 'tlj",,Ihich is less E 46 og 52? put a mark u_nder thenumber that is l_ess,rt

FRACTTOI{s: Teacher puts a figure of a square on theblackboard. she says u ,,T arn [oing to see if r car.].
d.ravr a line to cut this figt,-¡j in half "rr she dravys al-ine r,vhich does not cut tl're figure in half and- dis-cusses v'¡ith the child.ren wh=t is \ÃrF^-ñô. She trj-esagain and this time cuts tirä""ä""iå"äiå"rly in harf"
2?; 2bç 2e, Sr{ o (pofurting) ,rlook at the figp_res inthese bo:ces. PLtt a marlc under the fi mr.¡s in-eachbox that shor,.,¡s one half , "
Iì[E.{SI]F.ES ¿J[Ð GEOiIMTRTC FIGURES S

_ Sayu "Pu_t a mark ir¡rd.ei: the triangle in the next
box, (;oointing). "
RE"{DÏNG .A"ND V/RITTNG NUÌ!,IBERS :

. Sayu rrT'et us write the number 9 in the fi rst J-rn¡¡-
1r.^-i-ii--\ tr m^^^1^^-^\lJUr*rrrrrË!,,o ' Teacher sees that -bhe child.ren d,o it
co:ruect1y"
4a" "\,'.,'rite the number 97 in the next box.'r

4b" "'i/rite the nu:tiber jL in the next box,r'

4c" rt¡;Trite the nu:nber 50 in the last box.rr

FORJ:ITI{G Ä].ID RECOGTTITZT}IG GROUPS :

sayu itr aro going to shor¡'¿ yolr so¡re card.s i.¡ith soo,ecircles on them. I i¡ril-l hold" each card rrp for iust a

+"

-
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T,,atch v'/hen ï say "Read.yn"circles tira'c you seeu in
Teacher hol d-s up a marrill_a

'iilæ-i J- ^:jf, ¿ Uç
+ì^i ^ l^^.-Ulr-L È lJ U-l! 9

qtt:{,l 2 tl
fo ì I nl¡riv-lrr -ornrrnincr rì.l¡ i + " She

checks to see that
in the fir.st box,
card one e-t, a time
thems

the chil-dren write
She then hoJ-d-s up a
tr'¡ith ti:.e fol-lorring

tho rlrlrnl-rar Zr4v+travvr )

msnill: qrrr¿'.l 2il
J JÈ¿-

grou-pings on

tr^) ó,ø ooo
L/ooo

Õa)\--,/ \J

^a\\-l \J

\-l \J

5b Fa

6,

[ø

She gives the pupirs s.¿ïficient time to see the Í'orm
of the patierlls but not j-ong enorlgh to cou-rit the
sJrm'bol-s' The chil-dren virite tlre numbers in the DroÐer
boxes

V0C"{BllllrIr.Yu T/ORDS F-8I,,{.TIiVG T0 SIZE AIVD POSITIONc

Say, "Make a line above this lineu (pointing) just aslong as tiris line"It

ROTE COUirITIltIG T0 100c

Sayurti¡/l:.at nulnber comes after 7? Yes, B" T..,et us put
the nwilcer B in this box (pointing)"" Teacirer sees
tirat the chil-d-ren do it eorl:ectly.

7a" ttt"ltrat nrl:ober coïles after t6? pr-rt tÌre number in
the next llox"tr

7b" rrr,i,¡Ïrat mr:lber" colaes after 69? Pi-rt the nunber in
the last tlox" tt

,{ÐDITIO}T Ai{D SUBTRÀCîTO]f :

Sayo 'rThere are some a.ddition
estions in the next 'boxu 

Do
\rrrll r,¡^mâ *n ^'1.tô *?ro* \¡^ìt ^AJl?t.1 "^ vLlau dvu v

on to the next oit-e" ii,/hen you
can do, Qu-t your ;oencils d.or,',,r'1.

and some sulctraction qu.-
rlino* *l-'^ ^j m aq\¡d Tflvrl<f,, u ull(t ÐJ- ¿jIr 'f, d"J Ð o -LJ-

¡{n ì^---^ {+ ^"+ -h.lv-U9 -LU-LVV IU UL,I-tJ ,J.II(I EO
have finished. all yoi-l

tt

aì ô,\_./ \-/l-'l n\*/ \J
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ORDflTi,lSs Sayu 'rlet us put a mark throush the eiB-hth
ball. " Teacher demonst::ates*on*;Ë"-jlïffi";;ã ;;;'*"
to put arL N tþrough the bal-i, and sees that the chil-
d-ren mark tjre ei p'hth he"l I rrnr ree*l rr- Sarr rtTn thi s lri c¡b;;; îñfusñsi- ñ;'-"-ääir."tr.i'ã"eËo ii'u "3Ë,'"åïr, "tåÌr "if;
the fifth ro\rünrl

10. RATION.A-I CO_ü{TT}IG A}trD ENUT,IEP,ATTO}T TO lOO:

Sayu rtï am going to rap oïL the desk with the sei.ssors.
r want you to cor-int the nulber of tj-rnes r râpo r reacher
raps on the desk 4 times" r¡I{ow roaïLy times did f rap?
Yes, +. T,et us put the nu-mber 4 on tiris liner(pointirrg)""
Teacher sees that the chil-dren do Ít cor.rectl-y. "rj-stenagain. Count the nu¡rber of tines f rap and ivrlte the
nu:nber on the next l_ine.i' Teac.tleï. raps A2 ti-mes"

11, ADDITION .AJ[D SUBTRÀCTIOII: (continued-)

Sayu rlThere are some ad-dition and_ some su-btraction
cluestions in the next box" Ðo i¡¡hat the sigrl says" ff
yon come to one that you canrt do, leave it out and, go
on to the next one" Ii,ftren you have finished all you
carr do, put yoÌtr pencils d.ov'rrLorr

],2. TEII TI{E I¡/HOIE STORY ABOUT:

Sayu ir0an you iell the r¡,¡hole story about l-e Z and 5?let us d-o it together on the bl acklcoard "

Nov,¡ v,¡e will write the story of 1, .z and. 3 in the first
boxrt. Teaclrer sees tirat the chil-dren d.o it corz.ectly.
rrNo\ri¡ you iell the ,¡¡nole sicry abou-t the numbers u:rder
each box. r,i'/rj-te tne stOry inside the box"rr

PAR! TI¡IO SECTTON A

1.â."b,e" i''L4.TCT{TNG }IUI',JBER -'TORD .,¡'I]TH CO]?RESPO¡IDI}IG NI]]1,TBEF- OF
DOTS c

Sayu rrlook at the first box, r.r,4rat d oes the firsÌ;
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word say? Yesu it says riTHREErr. Can you finda l-ittle box i-n this coru:r'r (pointing)" that has
3 dots in it? let u_s dra_r,v a line fron the i¡¡ord
THR.EE io the littl-e box that has'j dots in it.'r
Teacher sees that the chi j ctren d.o it cor"rectJ-y,
rrNov'J read- each of the other r¡vorcls in the box a::d
draw tne lines by yourselves,'r

1"d.'e'f ' j\'LATciIrl't-G ]\-úÏ'{BER sYl'.rßOr,, li/rrll coRRESpoNDTNG NiTIvI-
BER VORD c

Say,"tret u-s l-ook at the next box. i¡,¡l:at does thefirst vi¡ord say? Yes, it says I'Tl¡¡gtr, Can you find_ the
nu¡rber 2 in this colurnn, (pointlng)? let us drav,¡ a 1inefron the v,¡oz'd rwO to the nu¡lber ?-,,t reacher sees thatthe child-ren d-o it correctly. rtNo'¡¡ read, each of the
other word.s ín the box and. d-rarv the-lines brr rrorr.rsel-
vesrtl 

Jvq

2. RECOG}IITION OF IIUT, ùERS OFTEN CO}IFUSED:

Sayu ttThere are 2 nu¡rbers in eaeh of these 5 boxes(pointing). I vrrill- call out one of the nu¡rbers in each
box and you are to put a ciz.c_l_e arorrnd the number f
call out"rt Teacher calls ou_t:

à" 20 b. 50 e,LT

3, SERIAI ORDER OF NUMBERS:

Say, I'Tn these boxes (pointing) there are some
enpty spacesr'f

â., "fn inis box (pointing), i.,'rite the nunber that
comes between these rtuü.bers.fr

b. rtln this box(pointing) r,-¿rite the nulber that cotnes
bef ore this numberu (pointing) and the nurnber tha.t
comes after this number, (pointing), "

+. SEÏIECTION 0F APPRüPRI¡.ÍE ]?,ROC¡-SS a Teacher write on
the bl-ackboard.2íI 1 = ln

Sayu "DicL f add- or subtraet to get the answer? yes,
I subì;racted. so f will put a subtraction sign 1n the
box." Teacher v¿rites on the lclackboard_ 2[ I = 3, Say,
"Did I add or subtract to get the anstver 3Z yes, f
ad-d"edu so f i,-nill put a:r adclition sign in the box, Now



ñ

25+

APPEI{D]X Q

Page 6

you look at the next Z questions (pointing). Thinkwhetner you would ad.d- oi subtract.to get õach a¡_su/ere
ar:.d put the correct sigrr in the boxes*"

HOW ]\,TJ,NY MORE AR.E NEEÐED?

Say, "look at the flrst box (pointlng)" Hovr many
more marbles r,vould. you need_ to make 3?- yes, l" tretts
?dd.en9ugþ marbles in the lower half of this 'big box(poini;lng) to make 3 and- v,¡rite the number of ¡raibles
we ad.ded. i-n -bhis l-ittle box (pointing). rffe pu-t l- marblein the lower half of the big box so rn¡e put the mmbert in the little box,'r reacher sees thàt -bhe children
d-o it coryectly. ttNotrv you must do the next trn¡o by your-
selves" look at the next box (pointing)" How nany
more rnar-Lrl-es lvoul_d you need to make l_0? .q,dd- enoush
marbles in the lovuer half of the big box to nake ro anclwrlte the nu.nber of rqarbl-es you- add.ed in the rittle box"
No'.,.' look at the next box (pointing)" Hou¡ many more
marbles would- you need_ to make g? ¿.d-d enough marbl-esin the loi¡¡er half of the big box to make 9 and v¡rite
the number of marbles you add_ed in the little box,'r

TELIING TIME: Say, ItDo you knov,¡ i',¡hat time it is brr this
n'ì nn'ì¡ ( nni -^J-i - ^\ ã" ' tut--ii^" it ^-î.t-*^' ï: -*,ì*t"" -'IvÁvvr! \jrv¿r¿"-ng)? ¡¡r/rite the time in this little bbx(.irointing), look at the next clocic (pointing)" Read.
what it says under the clock (;oointing), jfoiv drav,¡ 2
hand-s arid, make this clock sa.v the same time as it says
u:rd.er the clock" It

I"A-RGEST .END STLAIIEST OF A GROUP OT' THRE]I:

Say, "look at the 3 numbers in this boxo (pointing).
Drai,v a rlng aror.urd. the small_est rrumber, look át the
J numbers in the next bo>l ( pointing) " Dra'v'¡ a z'ing aroi;.nd.
the largest rÌurnber" "

COUNTIIIG AND lrf,Rf TING NUI¡EERS:

- Say, "l¡'lrite the missing numbers in the enpty s-,laces,
1..^i-*i-^ \tt
\ yv+¿r vllLt;ø .l

IftTCHT}TG Ï'/?.TîTEN FOR}',[ ,¡TT}I PTCTORI,AI FORII OT' GEOIIET]ìrC
FfGUEES c

Sayr'r''¡,4ro can read the first
it says ttOfROI.,Errø Carr you find
in this colu¡ln (poin.,'ing)? yes
in -bhe columr:." let us draw a
to the picture of the circl-e"t¡

r,vord- in this box? Yesu
a picture of a cir:cle
it is the fourth pi.cture

line from the r,vord- CfF.CLE
See tl:at tlLe children d-o

"7t@

Å
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it co::rectly, I'No\¡,/ :r'ead each of the oiher I,vords in
the irox and d.r.av¡ the l_1nes b;r you_rselves, "

l-0 & r1. SELECTION "tiiTD APPIIC:\TIOÌ{ 0F IHE APFF,OPRIATE
PF.OCESS:

Sayu trRead tiris story, (poÍnting), rjlrite the a^ïlsv,;er
in this l-iti;le box, ( oointing). rften ).ou have ..",ry.itten
the ansrveru d-rav,l a l-ine lrnd-er one of ihese word.s,(pointing) to tell v,rhat ¡'6rr d.id io find the ar.sv,/eru't
Teache:r re.oeats Ì;he same instru-ctions for question rf .

':--2, K1tT01..¡/ltrDGE OT' PIÄCE VAIUES OF ABSTR.ACT NUII-IIBE]I-S;

Sa¡r, I'look at the next 2 questionsu (pointlng). put
the cor:r'ec-b rnr.rbers in tjre lit-bl_e empty boxes.'s

PABI T.r¡/0 SECÎ]OÌV B

f.a" Say, rrDra.r,nr a round shane ilr trris 1'¡ox: (pointing).tu

lb, Sry, 'rD::al'¡ an obl-ong shape in tiris box, (pointing). "

2u Sayu üloolc at these tirree linesr (pointing). Put a
na:rk uncler the line tha.t is the tallest."

3a, Sayu 'rÂ d-ime ¿md. 6 lenn-ies are hovr ma:ry cents?
the nirmber on 'chis line, (pointing), "

3b" 'rTlvo niclcel-s and B pennies are hou,i many cents?

n-¿
-rL¿U

Put
the number on the next line't 

"

4r5u6u7" Sayr rtSee if you can do the rest of -bhe page lcy
yourseJ-ves. r.:,rhen you have d_one al_l you car. dou pu_t
yonr pencil-s clotürt, tr

P.ART THREE

SaV, rrI{ere are Some :rather od.cl I ooking ai-i*hrnatì n .nleS-v*J y e¿ r u:r j-rv v¿ v 
'_1 

u_

tions" Ðo r¿ou think vou. ca:r do â.n\r nf them? See if-¿l---yorr carrø ïf you come to sotne that you can?t do, don?t
i'¿orry about the¡a. Ju-st leave those out and keep v'rorking
Ànr¡m rha hâtrô to see if vou caÍL fincl arrv tnat voll ea.n do.ì/øijv J vq vi4¡ r¿¿¡LL @LJ vrLa u .J vv_ v.L-*rite tire aïLslrers on the d.otted lines.'t
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Test Results

Test administe¡ed by

Comments:



M.A.
TBsr E SuvirvrARv

6-0 _ 8-O _
6-1 _
6-2 

-
6-3 _
6-4 

-
6-5 

-

6-0 _
6-7 

-

6-8 

-

6-9 

-

6-10 

-

6-11 

-
?-o 

-

7-7 _
7-2 

-

7-3 

-

7-4 _
7-5 _
7-6 _
7-7 _
7-8 _
7-9 _
7-10 _
7-11 

-

9-9 _
9_10 _ 13-O 

-
9-11 _ 13-9 

-

4-8 

-

8-1 _
8-2 _
8-3 _
8-4 _
8-5 _
8-6 _
8-? _
8-8 

-

R-q

8-10 

-

8-11 

-
9-O 

-

9-1 _
9-2 

-

9-3 _
9-4 _
9-5 

-

9-6 _
9-7 

-

9-8 

-

10-o

1 0-1

L0-2

1 0-3

1 0-4

1 0-6

t0-7
1 0-8

10- I
10-10 

-
10-11 

-rt-7 

-
LL-? 

-

11-1

11-10 

-
5-10 _
5-11 _

'*fn these spaces rvrite zero scores and M,-A.. scores belorv those listetl,
To fintl the Median M.A. take aaerãge of the 5th ancl 6th highest scorcs.

Proû.le of Trials Passed
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Questi otr.naire to the experimentai
teachers regard.ing the effective-
rless of the Cuisenaire materials.

1. Do you conslder tl:at by using the Ci-risenaire rnateriais
d-uring tir"e past yeer -¡rou ha"ve achieved_ -¡¡etter results
tiran you probably l,voul-d have achieved- in the salae tine
without the matez.ials?

YJTS IT0 I{OT SIIRE UI{ABIE T0 Aì{S¡IIEF

v'¡i th tne aid- of tire Cuisenaire mater*
tendecì to be l-ess read-ilv frustrated.

Tln rr^ìì +l-'i hl' thatuv J v4 ur¿¿r{L
; -'1 ^ -^..ni I s-Ld.fÐ? Jw¿L 11t¿-----
ih¡rr -i'orl¡er.l r¡?

YES NO

¡Tlaanhav.9 q ì\Tq'rno @ooo60Êøoqoocèo

Qnl¡nnlr_Jvi.rvv4 o o o s o ô ê o € s s I ó

UI\TABIE T0 AllSr¡,¡ER

of

p¡si I r¡
irrater-

AiVSI,ITER

1ø

)e

NOT SUP.E

Schonel-l statesu "ir[ost of the difficulty in a.::ithrnetic
arises because vÌ/e hu-rry children too rnueh in the early
sta.nes.ftr Ðo vou eonsi rler. f,þ¿i with -ujre aid. of -bh.e

J vv'

Cui-sel'r.alre material-s it was possible to Oroceed firrnly
and- o;uicicly during tne ea.rly stages, arrd to do so trith
^ - -Ê^+*-oÈd-iç uJ ¡

1IES NO i\TOT STIRE UNABIE TO A]\TSIi,IER

4' li'/ould you predict that for a sui:stantial nu¡lber
pupÍls:
(a) skil-l in add-i'i;ion nay be more qu-ici{ly and.

d-eveloicea lvith tha¡. without the Cuisenaíre
ials?

Y]IS NO NOT SUR-E Ui\TABltr 'I0

Fred J. Scironell arrd T¡" Elea:ror
Rernedial Teachins in Arithmetic
=_*;*-î.:.Boyd, l9r'(), p"12"

Schonell u Díagnosls arrd

-

(Eclinbu:rgh : Olivs and
1.

258
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(b) skil-l in su'l¡traction ilay be more q.u-ickly and.
easiJ-y developed. r,vith tnan r¡rithout the culsenaire
materials?

YES NO NOT SUF.E UIVÀBIE TO "{NS]JIER

(c) lrultiplication tai:les may be more er'fectively
mastered in a sho.r:ter period. of time v,¡itjr than
r'¡ithou-i the Cuisenaire materials?

YES IITO idOT SURE UIIABIE TO ANS\'.IER

5. Did you- experience any difficulty Ín wea:ring you:: pupils
away from using the Culsenaire mater.ials?

YES lVO i\iOT SLIRE U}IABI,E TO .A]TSi¡,rER

6, Although you were asked- to linit tne time spent on
teachj-ng arithrnetic to truenty ntinutes per day during
the ex;oeriinent, did you feel inch-ned to devote more
tine thar: this -bo arittr¡letic?

YES NO NOT SURE U]ü,{BLE TO A]{ISVER

7" Hoi,n¿ man'Ly oe-riod.s or parts of periods did you al-lovr
at the outset, for unaicled exploration rn¡ith the Cuisen-
aire maierlals?

B" ff ltrou \¡,rere to tea.ch the Cuisenaire method_ to Grad-e
One a:rother year, hovr¡ many period-s or paris of periods
would you set aside for exploration?

9" Did you find- it was generally better to give tine for
exploration at ihe begin:ring or at the end of -bhe period?
\i'fnvQrj¿¡-Y .
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l-o* Did. you teach the fact that rods of the same colou_rare al so of the same ]-engthu or dio_ you i,vai-t u¡_-bitthe chiJdren discovered the fact for thenselves?

11. Approximately hov,¡ long did it te-ke J¡oür pupÍls to
l-earn to link col-our and length (tire u.nstained_ rod
tafcen as unit)?

12' Please gi-ve exarnples of on-e or tr','o of the more strikinq
"cliscoverÍes'r that the children mad-e for themselves. -

13' i,'-'*rhen using the Cuisenair.e rnaterials- rln rrnrr thi¿þ ,uhat
r¡rn-ar¡ì -n o ' ;:;:^"';;:- i::" e uv r v4 u!r¿'
vvur''-ru6 irr groups assisted" the learning pL:ocess? l¡/þI¡?

14, ï',{^rat do you- think is the optinu.n size of group?

L5' '$lhat do you think is the best sort of grouoing? (e.g"
SexeS gg-roro*a Ärr'l'l Chi]d_fen Víth Ìrr..i o'lr* nhi I rt.I,ró.Ló,ttvg LIL¿¿J UII¿J(Ìl_'e-t¿ \/J_ UIt vr¿ö¿ru urtrrullêïIg
etc ) ? 1¡'i¡y?

L6' ll,Il^ren using 'che cuisenaire materia-ls lñ,'as there a.ny evi-
d.ence of a different rate of learnjirr¡ hotrñ¡êêz.ì +hê sexes?ff sò, whj-ch v¡ay?

L7, Iid the naterials appeal nore to the one sex tha:r tothe other? Tf soe to lvhich one?
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lB. ii.,trat "cru-tchestt did you allor¡¡?

19, Ij,Iere you able to gaín Ínformation b}r observing a
chil-d irorklng t¡ith the rod-s tha.t you might not have
obtained. otherwise?

20" \¡/hen did. you- begin 'co teach fractions?

2L, Hor¡¡ did- you teach the concetrrt of zero?

22" Do you foresee any d.ifflculties to ¡,vhich use of the
Cuisenaj-re materials ruay later give rise?

23" '',¡/il-l you llea.se give any other information about
yo1lr use of the Culsenaire rrraterial-s that you think
rnay be of interest.

)A Tiì-¡nrn ar^rlTr rìì;trl'ì ovne-ni è-A^ã Än r¡^rì f^e] that the Chf1ld_fen-"tø IIV!¡ JV4¿ V¿r'r¿ Url}Jvr¿V¡¡Vv VV d/V4 rv

you have taught by the Cuisenaire tnet.-rod- enjoyed. arith-
meti-c more tnan the chil dren you have taught by other
methqcls? Tf soy to r¡,¡hat d.o you attri'bute this enjoy-
ment f

25, lid you enjoy ins-trrrcting vritn the Cuisenaj-re ma-i;erials
io -bhe extent that you vroul d. l-ike to continue io use
them for another year?
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Augu-st 1I, 1960

IViiss l. Ä. Corbenu
Greenr,vay School,
850 St. I'iatthev,¡s .{venueu
lrr-i - -¡; -^^ ^. 'r ^ lta¡ritoba.'Jirfurr]'/u€; J\J t

Dear ivïiss Corbens
i¡r:rr T ¡.r¿].; -e ihi s nnnnrt¡rni irr ni' th:nki ?1 rr \rôrl f nr.

yolrr coolreration and. assista"i'r.ce vuith our Cuisenaire
experir,reñt during tÌre past yeaï'o A.s a final request,
t''.ie are asking that you read. the encl-osed questionnaire,
and- rrith'last yearîs class in urindu consid.er each
cluestion very ca-refully before ansrverlng it"

This questionnaire is an extretnely irnporta:rt part
of the experiment, ft is our only means of record.ing
r¡^ir? cr¡Jrion{-i1rg feaCtiOnS tO ihe CUiSenalfe me-bhOd. OfJv4a u4vdvvu¿

teacni-ng arithnetic"

In c¿uestions I to 6 incl-usive i¡¡ould. yor-r please
encircl-e the appropriate renlyu and. 1n tne s rrace pro-
víded- belor'v each o;u.estion, ad.d an¡r pertinent comnents.
Keeping in mÍnd your class of last year P-l ease try to
ansl¡/er cluestions 7 to 25 in the lì-ght of your actual
experience wj-th the Cuisena.ire metl:rod"

rr',,kren you have cor.rpl eted -bhe o,uesti-onnaire kinclly
retu-rn it to the office not later thart Sentember L7.

You-rs sincerel¡ru

,L" Ð. lhonsont
A.s si stant Superintenclent "

ÀDT/cb

Enclosu-r'e
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Nameo ó o o o o o 6 s ô

Schooloqooê eeccooeco

Questionnaire to the Principals, Vice-
Princi-pals and. Pri-rna.r:y Su,oervisors I'e-
gardÍng tne effectiveness of the
Cu-isenaire rnaterials 

"

1. Do you consider that by t:-sing the Cuisenaire materials
d-u-ring the ltast yeare better resu.Its \¡,/ere achieved -bhan
probably r,'¡ould have been achieved_ in the seme time
l'uíthout the material-s?

11Ðs 1{0 TüCT SURE UI{ABIE T0 Ai'ilSjr'iER

Do you i;hink that with the aid of the Cuj_senai::e mater-
ial-su the rrupils tenclecl- to be less read,ily frr.:-str.ated-
t1:a:t formerly?

lTS I{O NOT SURE UI\IABIE TO ANSI',rER

Schonel-l ste.tes, t'Lfost of the difficu-lty in arithnetic
arises bçcau-se rnre hurry chil-dren too mr.r.ch in the early
stages,rrr Do you consid.er tha-t r,vith ttre aid of the
Cuisenaire rrrateri-als it vvas possilcl-e io pi'oceed firmly
and- quickly during ¡¡" early stages, and to d.o so r,vith
safety?

YES Ì[0 NOT STIRE UN.LBIE TO .A.IISWER

],,fould you pred-ict that for a subs-ba^ntial nu,mber of
pupils:
(a.) skill in adcÌition may be more ctru-ickly and- easily

devel-oped- v¿ith tira:r. r¡vitnor.r-b the Cuisenaíre material-s?

YES i]I0 NOT SURE

Å
T@

1, Fred J" ,Schonell arld- F" Elea,nor
Remedial Teachins in Arithmetic
Boyd-u L957), p"IZ,

UI\TABIE TO fu\IS]i.,ER

Schonell-, Diagnosis and/'.--. - " ----ã(Edinburgh: Oliver and
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(b) skilt in subtz'action :nay be more qu-ickly and_
easily developed urith than v¿Íthout the cuisenaire
materials?

YES NO NOT STIRE UNABI,E TO ,{IVSIJTER

(c) multiplicatj-on 'cables may be more ef_l'ective'ty
¡rastered in a shrortei: r¡eriod of time with t]han
without the Cuisenaire rnaterials?

YllS N0 iii0T suRE I]NABTE T0 Ä]rIS'LIER

5u Do you think that the teacl:.ers in the exneriilent exnerien-
ced difficulty in lvea:ring iireir pupils avra¡r fr.orn using
'rhe Cuisenai::e material_s?

YES NO 1[OT SURE UNABIE TO .{NS'trER

6" Âlthough tlre teachers vüere aslceo. to lirnit the tlme spent
on teaching arithnetlc to -brventy mi-nrites per cia¡r 6¡_"1tt*tlre exrreriruent, do you tirink the experimental teachers
r¡'/ere inclinded to d.evote more time than this to ari'r;hme-tic? If soy why?

YES Ï[O IIOT SURE U}iI.LBLE TO AlVSV',trR

7* Did ¡r9¿ ivitness anJr s'triking rsd-iscoveriesil -bhat the
child.ren made for theiriselves?

8, ',l,,tren r-rsing the Cuisenaire materialsu d.o you think that
worki-ng in groups assisted_ the I earning nrocess? t{hy?

26+
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Pe r¡o 7/

.ì ì:rh^J- ^1 ^ Irôlt ihi rr'lr i q +L^ ^*+ì r.r."* ^i ,z.a nf ¡r_/anrrn?a ø ilrLô, tJ L]-U UJ.JU U.U tr¿.tlltUt1 lt--,

10" r.i,rhat do you think is the best sor.t of grouping?
(e.9" sexes separateu d.ull children v,/ith bright
child-rene etc" )? I.,Vh)'?

11. As yotl v'/itnessed the ehil-dren tvorking with the
Cuisenaire materialsu lÃ/as ihere a-rry evidenee of a
different rate of l-earning betr¡¡een tlr.e sexes? ff so¡
'v-vhi ch tvay?

L2. Did the materials seem to aplleal more to the one
sex thaÍ. to i;he other? If so" to whích one?

L5" I.i/ere you a.b1e to gain information by observing a
child working lvith the rods that you night not have
obtained. otherv,¡ise?

14" Do you foresee ar.y diffÍcul-'ui-es to v'¡hich use of 'che
Cuisenaire materials may later" give rise?

'l Ã r;ri ì I nl e¡se ,.;'i ve âl'tv oiher inf o¡.rna_tion about vou_rL/ø lu¿Jf Jv4 _yJvo,úç ¡jIvu ØLJ vu¡¿v¿ ¿¿¿rvf )tLC,vLwLL awwq- ¿ --_-
Lrse of the Cuisenaire naterials that you- th:-nk may lce
of interest?
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3-6. Do you think 'chat the clrilrlr-en 1¡ôr.ì observed, beingtauþtrt bv the cuiseñái;;-;;häo-"ãä¡oyed arithmeii-c
more tha:r- those you observed being tâught by the
-Jolly Nu-mbers method-? rf sor to r,vhat d_o you attri-bute this aciditional en i orrmorn-i:?

L7" i?rom yo,-rr observations l-a-s-b year i,vould. you rike tosee additional- cl-asses taugnt by -bhe cuisenaire
rueÌ;hod this lrea-r"?
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Septenber 2o 1960

1\i1::. A. J. R¡rckman, P:ríncipal s

Ki-ns ïlrìr¡¡qr d Snhnn'l -,J Vrrv v4 g

1 /t1 Ê, Âr-l i ir o*nn Q*-naa*4t¿v ru!¿r¡r.uu¡I L|urçç ug
i"r-l'-¡-r-i .^^.- / ula_lritobarlrrur-L!gó + 9 lrl

Tlo o -n Tär. Þr¡nl¡r,:: o ,.,¿ -",1113J1 9 3

iiiarr T ì;,ql<-e tj"i S ¡¡¡6¡*rr-n-i -!r' ^-î +1^-l,lr¡ì ïì..f \rôr.r f n¡..L u?.fLU Vr-¿p v_vlJvI u(4¡¿ uJ vJ u¿lc7-__--___L,

yolrr cooperation a:rd- assistance with our Cu.isenaire
exoer:iment d-urin¿. the ,,las-i, year. As a final_ :requ_es-b
ï\ie are askiilg ih¿.t you- lread- the el'Lcl-osed qalestionnairee
end. r¡/i ti1 J¡ou.r: olcservations of last l'¡ea-rr s exÐerixren-Lal-
cl-asses 1n rnind., consid-er each qlr-estion very cr-.t:efu.l ly
before ans\¡¡eriïLg it"

This cluestioïLrlaire is an extrenel-y inoor:tant part
o:fl tne exÐeriltent. It j-s ot-lr oitl-y meaJrs of record_ing
your subjective r'eactioÐ-s to the Cuisenaire meitrod of
teachi ng ari-ühmetie,

In ques';ions f to VI itlc-rusir¡ey in'ou-l d" ;rou please
encÍrcle the a-rrlrroÞrlate relriyo arrd- in tire space Ðrovided
l¡elov¡ each ot'lestj-one ad.cl any -oertinent corrnents, Please
try to ansv'rer qu-esti-ons 7 to 17 in the liqnt of your
actual observati ons,

\¡,[len Jrot-r have comr]l eted- the qu-es-l,iolanai lle, icindl v
retuz'n it -bo the oi'fice not ja-ber -bhan Seiltenber 17"

You-::s sj-ncereJ-y,

A, D" Thorrrson,
As s r s ta-irt,Superin'hend ent

lll./¿',lm
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RESUITS OF ¿.II PUPTIS PRESENT FOR
COI\,I?IETE TESTTNG PROGRAIM{E

ScoresExperimental
Group f2

Povrter Test
(March )

Power Test
( June )

.{5
Éo

Fl

€)
C)
c!
o
6'

d
r{
Fl
(D

+?
É

H

H
HH

HHH
.6¡ 4i 4i ã
È{ F{ F4 45dd(Úo

H
H
H

Fl.{j d
t{ +5úso

H
H!-{

.lt {5 +ts¡t{Ê{or(dd

ú¡
ûl
a)
É

çl
É{
6lo

q{
.!å
(t)
Éi:
.lJ
..1

Name of
Rrpí1

PnpÍ1

Date of
Birth
25 /5 /5'
2+/n/55
5/Lr/53
27 /6/53
26/6/51

nl.6l53
l,215 / 53
27 /5/55
26 /tt/ 5'1
6/6/55

27 /q/5'
2/2/55
16/ra./53
6/,L\/57
7/5/51

æl

42
F2
#4
4q

t+ 20 25r+ 26 22
16 52 27
L+ 29 27
16 27 22

16 25 25
15 29 26
15 16 19
L+ 3z 28
91318

L7 19 18
14 L5 L2
L5 19 19
t5 L+ 11
t5 20 22

L6 25 20
15 26 50L5 27 25
L6 20 18
L5 t7 1-5

L6 57 7514 20 J.2
L+ 25 28r+ 75 20
L5 J-7 5

15 15 22

10 55
14 62
867

10 62
756
656

11 66
7 Å-2

868
859

+2
16
45
28
50

52
6+
59
45
35

90
38
66
6+
2Å.

+L

28
51
53
23
27

26
z)
30
35
2q

2+ 25
27 20'lo 10¿J 4J

25 2L
25 25

5t 3r
51 7CI
37 27
28 20
28 22

38 4027 27
5+ 3135 55
22 1q_J

27 29

7+ 10587 11787 r79
66 109
5I TT2

58 10777 ro3
73 105
81 Lzg
65 r-07

50 TI2
52 105
44 115
51 109
5e 106

T+ 104
74 107
70 115
57 110
56 109

106 L22
6l_ 100
89 Ll8
88 ].,22
+6 114

54 109

a5
1B
20
11

3

+
T+
L2
11

6

7
5
6
5

10

L2
11
10

9
6

28
7

22
18

2

7t
32
34
72
2L

28
27
3t
35
50

5
9
7
)
ö

9
a
9
5

18

1"
11

^
+

fo
#t
#8
#e

#10

#TL
#12
#L3
ifl4
#ry

#r6
#L7
#ta
#r9
#zo

#2L
#22
#27
#24
#25

#zø

re/5,/55
r/5/55.
2+ft0/57
Lo/!o./53
30 /8/ 53

g /e/ nt
re/s/55
tltl/57
22hr/57
ry/e/53

ø/ +/>t
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Experinenial
Groap fiJ

Name of
Pll rlì |

Pov¿er [est
(L{arch)

Power Test
( ¿r:rre )

Scores

Ðate of
Birth

P"
Aprt'rÞTÞTTTTTTFÃ*f+" ¿6tr !oJt J-LJ ¿o P.ï

D
J@rrI

Ð!o
ïï T, f. Q,

PupIL ;'127 3o/rc/ff
iilzg f />/S=
i:!29 2T /ro/ j,z

nzo z/g/rz
/!21 tz/Ë,/qztl /¿ * | I // / /

/lzz ei6/53
¡'/13 z9/7 /i3
;'154 e/e/¡t
,i35 LO/10/55

ir-/r
lf )v
.:¡Ë 'l v

-#LÕ

IJ A'1

#IL?

.uA t1
)7'+'f
:!! ll 4tl aJ

rl+a zo/1-/51
'147 zt/g/>l
#+B rB/a/>z
#+e 3L/7 /55
/l5o 2/2/53

Experimental
croup /14

ilst 2L/5/51
llrz 4/B/53

I!t-- ¡- /r /e-if)) Lr/o/2)
/15+ 22/e/57
rl55 6/ +/55

1L 20
1/ì-
JV LJ

L2 18
16 3-r

16, )ALT
1a 

^^tn /v!J

12 2\
l5 2A
'l n 1'7LI

1V 17
1 Ê, zaì¿v -/vll 17
1V 27
artî al/+

'lq )Õ
lct oJ
1ao1thll

/L

1A 17¿.T. LJt+ 27

'1 ô a^
J-¿ J-¿
1 t1 7'7
17 9^
L/

lfî 15
1L IE

?_6 2
108
275
26 10

^^ry )
')A q
LTJ

22 1
2q 12
lq 7

21 0- )vY
aa^t) ¿
7) 12
J¿

9R '7I

1a
tf1 1/

-1 7 AL/ T

72 'ìô
/1

)(\ /1'î
252
/\ ^ ^¿¿¿
?'ñA
/vv)7trC/ J

2L2
L72

2L 26
^a//?1 l'lJJ
¡-!^ 

^a/' // /? 11

55 3926 27

la '27
7'7 A 7,
/ | a/
21 27
26 36
77 ãq¿ / //
,l^ 

^^¿¿ ¿¿
¿1_ ¿L
77 AR/t /v

27 2A-
77 7Q,
// Jv

ln lq
77 /1 

^// Tv
72 27
^-¿'f\ 'll

,q cô4/ /v

ÅRTV
77

{f,/

lt "7rr

r-7 r\

Á7a/

nv

28
'71¡¿
66

)Y
¿o
I)
57
Etl,).+

36
T)

)v
26
^n

79
26

35

l5 77 tlq
19 6,/1 -1 

^'7v-r ¿v I

o -7ô 't ôoJ tv &vJ

9 77 LL7

2 La tô6
a a- 1a -h h1 | | 

^vl +L/

2 ã(') 112
)ñ aÀ l'1 /

JA !47

5 58 101-

La llq
OO 1)t1
ÂR 't /l?-rv ¿v J.7A 1ñ7
-/É, -l'l <
I V LL)

Å-6 lrl
Å f7 õ¡7+t at
a7 'l no
J/ lVJ

-a2O YÓ-/a otrI J J/

7R OO/v J)

^f 
1 1 a

vt I tn
îahh XU
/v eJ
al ìì^
OO -LIU
â,A 1^nu¡f ¿v f

27 111 LI7
21 q7 11L
2V qL 11L
27 LLz r20
t4 88 116

çn it n /cz¿vt *v/ / /
z /z /cz
// -// J./

e/ro/53
t e/'> /cz*-l -*r ,/ /
LB/7 /53
g/ø/¡z
toito/cc¿Jl *vf ¿1

L2/ 2/53
6/+/ns
+/e/ns

L

lq
.f

l/ìL1
ö

2
ÅT

tr

tJ

I
J

1B
.L

t
3

1-
L J )\J16 76
1 A 7/1¿-l- -/aro )+
1a --l^51 //

,.)o L+
^¿̂öö
v2 lo
LO tq
ñ^ r/¿U '.}

L,2 L2
35 +L
50 4r
L1 L¿,

38 36

BO
7t
/O
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Erperimental
Groap /14

Naue of
Ølhl ¡

r 4}/¿!

Date of
Birth ÁRT P" I

în
J@ ¿èrI ]rr T" P.ï T, f"Q"

Scores

Power Test Pov¡er Test
(iì,Iarch) ( June )

!o

TT
JJ

î
TTT
¿ff,

Pu-pj-]- rf56 30
il57 e/
#se r+
é4A 1)
,¡/¿J

¡løo 27

/6t L6/rt/53
#62'¿L/5/53
,163 2D /LL/ jL
/la 

^ 
na /¡ a /ro'/fo+ ¿ö./ +u/ ) )

lla- n la f -ryifo2 t/o/))

il66 g/tz/¡z
#67 L6/3/53
il68 22/L/53
/169 15/5/53
,ff o 2/ +/51

#lt r9/L2/52
#rz L2/5/5t

Rvnor-.'i rnorn-lq-l
Group fiJ

JIVZ7rt./
JIN A'¡rtr

F{o
J:t I

/l7R
#7e
,#eo

7l'vL
.4lR)

7TA J
"ue. A1)-v'i
7l'v J

/j./)t
4/53
/q /cz
/t /rs
/ 6/i5

aath lvJJ
I f^ 

^h//
l^| // ìl
1aI tr lv/J
aath55 //
'lA 71

-L ) )J-
ì /\ -a| // ll
ar-a| ì 'tl
ì r ^a| ""ì //ta

1/: Á^-LU +W
| 5 al

16 L1
I I a^

L¿ /'

1V 7Õ

l'ì /á
arry-
LJ' JJ

10 2A
1t ryaJ+ )o
L3 28
L7 26
12 71

10 26
lã 22
14 30

1L V6
1L 27
16 35
16 34
17 7^LJ ¿/V

a7JI

'7ãtv
qo
qR

0t

70
OO
t/

vl

q)

on
B1

101

6L

OO
"/ -7tl

65
++
52
77
6L
39
49

B8
a/
PL
68
59

L1 L1

40 372q vo
A-O L7
-a oñ
-/v ) I

7q LO
qO /1 ,
2- e a'-) ì lt.ì

+L 36<o sR
¿J /v

L1 L1
7n Â1)t +J-
/1 ñ AZ
7A AA/A TT
7¡') C q
/t- //

n^ ry 
^^ 

/ 1/l

7-7 A^)I T.1.

^A 
1À

2R lts
)tA
A1 I aT¿ ¿U
^ryn/I I

28 11
^a ^/'('\ V
71 'tn
)L JV

^^ 
t

/29 I

^^ 
A/ / rl

7P 12
1t 16
A'1 a 

^Lt t 9

t12 l,ea-¿
',) ^ (\
CJ

s'l '7lLI

1A V
// J

27 l_og 116
26 rol LL|
12 7L 117
2A 112 llR
10 83 l_10

24 LO3 L26
20 101 114
21 0ô OO

JV JJ

2g lC)6 122
17 qO 117

2-t I Oq 't (.)5
2q lrf< -1 1Íl¿/ ¿vJ ¿¿T

26 109 l-L1
23 r_01 LL7
19 86 106

L2 78 109
)) tn" -t1tr

Lv ) LL)

26 r0g r_f4
L6 84 108
B 65 108

12 7L 112
lq qL 121
L+ 7+ 105
a6 76 rzlg 83 r2O

22 1ô7 ltq
ô ryr ì /fì/ñ | / |

R A2 ll5
16 go aL7
L3 82 1OB

c'> /t:, /qzL4/ .J / .-/ -/

26/L/53
^-, /- /r-¿)/.2/.))
27 /.8/.53
22/,5/,53
rL/ +/53
z/tz/rz
2+/12/52

+/L/ 53
tt /a/qz
-*J.Jr -¿ /
Lo/ +/53
7 /L,/53,
25/t2/52

306.\^
/¿/2 |

12 Á"

206
a-ll t')

^r^/nv
tb I

'lrl 
^

-^ /r^1/ /\ l/ç'lq l
e/

70 lq
-JÕ f-7 -7at,

-/') rì

L1 t"2
n-
-/./ -/ J
7t c^
lL L/

-^îf , -//V J¿
nalh îu
¿v rJ

7? 2R
v1 2q
-^ -alal I Íl

lt1 /1 ¡,Lt 44
ea

'J / 5{"r
2f11 îq// / J
-a o^îh 1ã
lv /v
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#236 a7/7/53
i/.!237 29/L2/52
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#'¿57 30/e/53
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/ tL

25R
462
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880
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tsn
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I

¿
/1T
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2 62 104
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1 
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T2 28
1aI h ì12/
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T2 22
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1rryÀI l-l 1¿L

16 V4
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1J 
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^ -a/\^
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rì -)

60

ãl
/O
Ê,"7
JI

A'7
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v2 ?7
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e- - ^)) )a
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-n)( )\)
rya)o )Y
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36 27
7R 7r5
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50 2t

0 56 110
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2 6+ 116
56097
2 61 l0q
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5 67 110
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2 65 r23
2 76 12A_
o 55 121
ô 
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11'/ '&17 

^À 
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n 5n 112
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2 64 LL7

11-',) hh | | tst

5 7n 121
1 6V 11L
o \v 121

¿o
D'7LI

2B
)q

1\ f-7

,/'1

2L
¿L
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¿Õ
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')v
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¿o
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,)A

/'Y
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¿o
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/f276 to/t />Z

Control Grou;o
'//- J
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rzTB 27 /3/i3
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:f2lj t /g/St
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^ 
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^ 
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r_6 25-lq cñ¿) LV
1a 

^^f h /vLJ
-l 6 2A4/ ¿J

1 f /_,^| ñ /vÈJ
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lBasetl upon meclirn trI.Ä. for halt of triflls passcd in e&ch test.
2C.¡\. 15-G m¡simum tserì in co¡nprrting I.Q.
sSee Master lIauu¿I, "Intcrpretrtio! of aclult-sgo scoles."

SELEOTTON OF BOOKTETS

The booklet to be used in testing any particular group of pupils is cleter-

mined by the expectecl average mental level of tìre group. If not enorÌgh is

known about the probable avelage mental level, it should. be assumecl that the

average rnental age is about the same as the avelage chronological age of the

group. Battery K is recommeniled for use in the latter morths of liindergarten;
battery À is usuaì.ly best suited to the early months of grad.e 1; battery B, early

in grade 2, elc. (In the latteÌ months of grade 1, battery B is usually to be pre-

ferrecl; in the latter months of gracle 2, battery C, ete'). See the Cornplete

Manual, or the Hanclbook, for a fulier treatment of test selection.

Oopyriglrt !927,7940 aad. 1942, Il. I{uhlmann aud Ross G. .A.ncle¡son.

Copyriglit 1.9á2' Personnel Prcss, Inc.
Ptinted in U'S,A. Al¿ R'iol¿ts lìcsaruettr.

çENER^åÏ, RULES FOiì AN ËXåM]T{A'TION

(Booklets K, .4. and B)

The examiner must be thoroughly fainilial witÌr the genel'al procedure and

specific directions for each test. Things to be told to the children in the exami-

na'uion should ahvays be read to them - nevel given from memory. Directions
given from rnemoty invariably become inaccurate i¡r some cletail o¡ other. The

examiner should, holever, be so faniliar with the instructions that it is only

necessaty to glance at them in giving them and so that it is possible always to
give the major attention to the children. Read considerably slower than ordi-

nary conversation, but in as convelsational a mannel as possibl€. Be sure to

speak loudly encugþ- for alì, ancl give special attention to d.istinct enunciation.

Follow rigidly ihe time elLo'wances in the tests. U:e a stop watch.

The prese¡ce of an assistant in the lower grades may be an adYantage if she,

likewise, will follow instructions. She should be stationed in the rear of the room

to keep children supplied with sharpened pencils, ro help them keep their places

in their booklets, ancl to assist in preventing variot*s other kinds of distractions

that may occur. She shoulcl limit her activities strictly to these mattels, and

under no circumstances should. she give explanations or tlirections to a child in

addition to what tlie examiner tells to all, nor at a time rvhen the examiner is

giving instructions. She should move about quietly ancl no lnore than necessary'

She should not speak aloud to any child, and not at all to the examiner. All
assistants shouLcl be carefully instructed beforehancl.

In giving the preiiminary instructions in the primary grades, tb.e exarniner's

tone antl manner should convey the impression that this is to be a pleasurable

experience. If instructions ale followed properly, children begin the test rvith

interested anticipation. If they show anxiety or tension, either the teacher or

examiner has been at fault in her handling of the situation. While handing out

books, comment favorably, e.g., I See lile have SOme very good listeners here,

rvhen children leave books as directed, and, if necessary, quietly remincL chil-

dren who open their buoi<s that they did not listen.

The examiner should bear in mind. that the conduct of these preliminaries

may affect materialìy the child.'s response to the test. X'ollowing the instructions

in filling out the cover shoulcl be regarded as a fore-exercise in listening and

following directions exactly. These instructions should. therefore be given as

carefully as the test itself.

A major problem in the aclministration of tests to young children is that
of insuring entirely independent work. Instead of attempting to insure incle-

OONTENTS

General lules for an exari¡.ination

Preliminaly remarl<s to the pupils

Directions for aclministering the tests

To scole the tests

RANGES OF KU}ILMANN.ANDER,SON BOOKLETS

APpt'o:ú.
Bool¡Iet gradc T ests
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pendent r,vork by Ìleans of instructions, it is far preferable to divide the class
rnto trvo or more sections for testing pulposes. If itris is crone, chilcìren can be
leated in alternate seats in alternate rorvs and the situatio¡ automatically insures
the desired res'Its. This is preferable f'om e'e'y point of vierv, especially as it
¿ffects the reliability of the test result. This procechlre has consistently treen the
practice of the authors in securing the nonns for the lorver agcs.

To insure sustainecl interest ancl optimurn effort, it is clesirable to interrunt
lhe examination aftel the sixth test. À brief rest shoulcì be given. This shouicl
be hancliecl in such a rvay that the continuiiy cf the test situation is rnaintainecl.
The children may be asked to stand beside theit'seats ancl "follow the leacler',
(the examiner) in stretching ancl relaxing activities.

The names of children rvho cannot yet 'write shoulcl be ivlitten on the booli-
lets before distributing them. Fo¡ the salie of accur.acy, it is suggestecl that the
examiner fill in the rernaining blanks for Ilinc-lergarten, Glacles r ancl II from
¿l,vailable records, after the exanination has been completecl.

The time to be aliorved for each trial, or for the test as a whole, after the
examples are finished is al'ways given at the top of the page and also in paren-
bheses in its logicaÌ place in the instructions. Syrnbols are used. for expressing
ninutes and seconcls: e.g., 3 minutes (3'); 15 seconcls (15',).

PRETIMINARY R,EM.AR,KS TO TT{E PUPITS

(Booklets K, A and ts)

Do not let anyone else make any preliminary annouxcements about the tests.
First see that all the desks are eleared and that each child has a sharoened
pencil. Then say,

"I'm going to have you do some things with me in these little books. Some
of these things are something like picture games or puzzles, but they show me
how well you can listen and then do them just as I ask you to. On each page
I will show you what to do and then see how well you can do it all by yourself.
r can tell you each thing only once, so you will need to listen carefully so you
will know what you are to do."

"I will give you each a book. Now this is the time to begin listening.
Leave your book closed until r tell you what to do with it." Distribute the test
booklets, face up, having teacher assist.

"Now f want to see how each one of you does these things alt by yourself.
Listen carefully and do it as you think it should be done. Take your pencils.
write or print your name as nicely as you can here on the top line after 'name.'
(Allow time to do it. Then say,) Now put your pencü down on your desk.
Fut your other hand over your book like this (illustrate by pracing a child's
non-writing hancl over the page) and look up at me. Then I will know you are
ready for the next thing, When I come around, let me see what you have
done,"

"lVIost of the time I will tell you to make a dot somewhere, Just make a
plain dot like this (make a plainly visible dot on the board) that r can see
easily when I look at your book. Now take your pencil. IVTake a dot up here
at the top of your book. (Show place on your book. Àliorv time to mal<e it.
Then say,) Pencils down. Put your hand over your \¡/ork," (Go arouncl and
observe each child's dot. when the child has maile an invisibly small ilot or a

very large dot, malie a dot of appropriate size for him. Mahing too large dols
may prevent completion of Tests 8 and 9.)

"Now always leave your pencils down until I tell you to take them up,
and always put them down at once when I tell you to, even if you haven't
flnished,"

"Now open your book." Begin with the first test at once,
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Test No. 8

fimo: A-llow 30 seeonds for each of first
last triÀl.

trials. Allorv 40 seconils forflve

YEST 8

(First test for Bookiet B)

EXÄMPI-.rE: "Vou see the row of balls, and after the balls is a box.

Put your finger on this box after the balls." Point to box À in book. "Now in
this box you are to make as many dots as there are balls, one dot for each

ball. Count the balls to yourself and then make as many dots as there are

balls in this box after the balls. Take your pencils. Begin," Go arouncl ancl

see that everyone has this right. Then say, "Pencils down,"

Trial 1. "Put your finger on the box after the squares. In this box make

as many dots as there are squares, one dot for each square. Take your pencils.

Begin," (30") "Pencils dor¡m."

Triats 2-6. Proceeil exactly as in 1-, changing only "squales" to

Trial 2. "crosses" (30'/)

Trial 3. "circles" (30//)

Trial 4. "stals" (30'l)

Trial 5. "sticks" (30/r)

Trial 6. r(beads" (4022¡

Àt end of last trial say, "Pencils dow:r. Turn to next page."



Time: Allow 15 seconds for each trial.

TEST 9

ExA¡'ærrE: rland and arm must be concealed from view of class while
tapping.

"teave your pencil down and just risten until I tell you to take it up.r am going to tap on the tabre and see if you can count the number of taps.
count the number to yourself. r.isten." Tap five taps at the rate of oneper second. "Did you hear ûve taps?"-pause.-,,Then if r should say
'Make a dot for each time r tapped,' how many dots would you make?,,-pause.
-"flvs, that's right. Now take your pencils. on this tóp fiae with the ,A,
by it, make ûvo dots because I tapped ûve times. Begin.; (15,,) ,,pencils
dowrn." Go around and see that each ehild has this righì.

"Now put your finger on the rine with the L by it. r will tap again.
Now sometimes r witl stop tapping and begin again. bon't ret that foor you.
count only those you hear. vühen r say 'Go,' tãke your pencil and for each
time r tapped make a dot on the 1ine with the r by 1t. iencfls down untii rsay'Go."'

Tap first series: "x" incricates a tap . ..-r, indicates a pause. ailow one
second. to each tap and each pause.

Trial 1. "Listen!" Tap series XX-XX. ,,Go.,, (l5rr) ,,pencils down.r,

- Trial 2. "Now put your ûnger on the rine with the 2 by it. rfiake your
dots there this time. pencils down. tisten !', Tap series x-xx-xxx."Go." (75,r) "Pencils doìilr.r,

Trial 3' "¿a,nd norü the line with the B by it. pencils dow:r. Listen !,,Tap series X-XX-X-X. ,,Go." (I5,r) ,,pencils 
d.orillx.',

Trial 4. "And nolv the li¡e with the 4 by it. pencirs down. Listen !,,
Tap series XX-XXX-X. ,,Go." (75,,) ,,pencils dor¡¡n.,,

T¡ial 5. Proceed exactly as above. Tap series X_X_XX_XXX.
T¡ial 6. Proceed exactly as above. Tap series X_XXXX_X_XX.
At end of last trial say, ,,pencils dow¡. Turn to next page.,,

Note: Example for Test 10 shourd be drawn on the board before turning to
the next page.

Test No. 9
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Time: -{llorv 15 seconcls for clrawing in square -4.. Expose each of the other

sqnares 10 seconcls. Remove card but al.loiv 5 seconds more befo¡e
showing next square so children may complete remembered Lines.

TEST 1.0

(Last test for Booklet K)

EXAMPLE: Have a square about five inches high drawn on the board
before turning to this test, otherlvise some children get the idea of drawing a

square each time. Put "/." under the squate, as in the book.

The squares to be usecl and the instructions for giving the example and the
five trials a¡e on the followi:rg pages. Before starting to give the test, open a

test bool<let at Test 10. For each trial, fold back the left page of the instruc-
tion manual so that the square to be sho'lvn is tolvaril the class. Then cover
the square with the test booklet, holding Test 10 in view of the class until the
signal to draw is given. 'While reading the directions, point in the test booklet
to the colrect square as indicated anil at the "Iìeady" signal, expose the large
squale by removing the test booklet. At the end of the exposure time, turn
to the next page in the manual. Cover again with the test booklet in reacli-
aess for the next trial. The five second interval ailowed for completing lines
in each of Trials 1 to 5 allo'ws sufficient time for examiner to be ready for the
next trial at the "Pencils Down" sisnal.
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Test No. I0
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Time: Àllolv 15 secoucls fot' dt'ail'ing i.n squale A.

EEST L0 - Trial A

"On this page you have some squares. Put your frnger under this first
square with the A under it. In this square, draw the two lines as they are in
this one. \Match me first and see how I do it," Then illustrate on the boarcl,
using the square which has been charvn ancl keeping large square A in viet
of the class, saying as you clrarv: "This line goes from this dot to this dot and
this line from this dot to this dot. Now take your pencils, Draw like this in
your square with the A under it." A-ilow 15 second.s. Then say, "Fencils
cio\¡t¡r.'!



This Side Un fime: Expose the squale for 10 seconds. Eemove carcl but allow 5 seconds

more before showing next squale so children may complete rememberecl

li:res.

TEST L0 - Trial l.

Trial 1. o,$Íow put your ûnger under this next square with the L under ii;.

ln this square draw the lines I'm going to show you now. tsegtn drawing as

soon as I show you the squale, I am going to show ít to you only a little while.

Notice every line begins and ends at a corner or at a dot. T'ake your pencils.

Ready. Ðïa\M." (Expose scluare 10//.) At the end of 5'l more say, "Fencils
dolvn."

þ

&



This Side Up fime: Expose the square for 10 seconds. Rer'ove card but arow 5 seconcrsmore before showiag next square so chitdren *;r;;;;;tu 
"r^.*br".a

TEST L0 _ Triat 2

- Trial 2. ',Now put your finger under the one wiüh the 2 under it.,, Shoi,vclass as in T'iar 1. "rn this .quu", draw the rines ï,m going to show you now.
ii:,Ë:i,ir'ä:l;.,,*'"uÏ. Diaw."-*;;;'. square 10,,.) at e'cr or 5,,more



This Side Up Time: Expose the squale for 10 seconds. Remove card but allow 5 seconds

mote before showing next square so children may complete rememberecl

lines

ffEST L0 - Trial I

Ibial 8. "}i[ow put your finger under the one with the 3 under it." Show

class as in Trial 1. "fn this square draw the lines I'm going to show you now.

Take your pencils. Ready. Ðraw." (Expose square 10//.) At end. of 5//

more say, "Pencils down."



This Side Up
- 

F-

p

q

'Iime: Ilxpr.lse the scluaÌe f or 10 seconds. Iìemove card but allow 5 seconds
- 

Iûorr before showing next square so children may complete rememberecl

linee.

ffEST L0 - Trlal é

Trial4. .,Now put your finger under the one with the 4 under it. In this

square draw the lines I'm going to show you now. Now this time I'm going to

show you three li:res. Take your pencils. Ready. Ðraw." (Expose square

10".) å.t encl of 5/' more say: "Pencils d.o\il:x."



?hÍs Side Up
Íime: Expose the square for'10 seconds. Remove card but allow 5 seconds

. mol.e before showing next Èquare so children may complete rememberecl

Iines.

YEST L0 - Tríal 6

T¡ial 5. "Now put your finger under the one with the 5 under it' In this
square draw the lines I'm going to shortr you no'tr. Now this time I'm going to
show you three lhes. Take your pencils. Ready' Drartr." (Expose square

1A".) Àt end of õ" more say : "Pencils do'fln'"

At end of this trial say, "Fencils dowu. Turn to next page."
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Time: A-llow 15 seconds for each trial'

TEST LL

Triat 1. ,,Look at the pictures in the top row on this page. There is a

shoe, table, boy, and cat. Take your pencils. Make a dot on the one that hae

legs but canot walk." (75t') "Pencils dorill'"

Trjal 2. ,,Now look at the next ro"¡¡. You see a rabbit, bird, clock, and

baby. Take your pencils. In this row make a dot on the one that has hands

but canot sleep." (75") "Pencils down."

Trial 3. ,,Look at the next row beginning with the leaf. Take your pen-

cils. Make a dot on the one that grows on a tree but cannot be eaten." (15")

"Pencils down."

Triai 4. ,.took at the next row beginning with the duck. Take your

poncils. Make a dot on the one that swims but cannot walk." (15") "Pen-

cils down."

Trial 5. ,,took at the next row beginniag with the ball. Take your pen-

cils. Make a dot on the one that has no wings but can fly'" (\5") "PencilB

down."

Trial 6. ,,took at the next row beginning with the boy. Take your pen-

cils. Make a dot on the one that tells things but can't talk and can't walk."
(15') "Pencils dowtl."

Trial ?. ,,Look at the next ïow beginning with the squirrel. Take your

pencils. Make a dot on the one that has teeth but can't eat." (75") "Pencils

down. Turn to next page."
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Time: allow L minute for the seven trials after examples are flnished.

TEST 1.8

(First test for Booklet O)

EXÅMPITES: ,,I.ook at this top ro\¡tt of blocks. Yhe first ones have

somethilg on them, but the last ones do not, We want to finish the last of the

row just like the first of the row. we will see how the flrst of the row goes'

On the first block is a ctoss, on the next is a circle, on the next is a cross, then

a circle, then a cross, then what should cqme next?"-p¿¡5s.-¡'A circle, that'S

right. Take your pencils. Make a circle in that one. The next should have-
(pause)-a cross, Make a cross. aud the last-(pause)-a circle. Make a

circle. Now the whole ro$/ goes the same all the way through; first a cross,

then a circle, then a cïoss, and then a circle' Penciis dowr."

,,Now look at the next ro\Ã/." Point to second ¡ow in book. "'s/e want to

finish the last of this row the way it is begun. The first block has a circle, the

next has nothilg, the next a circle, the next nothing, and the next a circle. Now

what should be on the next block?"-p¿¿5s.-"It should have nothing on ft'
but the next should have-(pause)- a circle. Take your pencils. Draw a

circle. ^ånd the next-(pause)-nothing. ldow all of this row is the same, first
a circle, then nothing, then a circle, then nothing, all the way through. Pencils

dowr."

,,Now do the other seven rolils. see how the flrst of each row is. Then

finish the last of each row like the flrst of the row. Take your pencils. Go,"

(1') "Pencils down. Turn to next page."
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fime: Állow 15 seconds fo¡ each trial.

TEST 13

(T"last test for Booklet ,4.)

EXAMPTTE: "Look at the pictures ix this first row. you see there are
three together and then some others after these. Now these first three are
alike in some I/ray. Can anyone tell in what way they are alike?"-pause.-
"Yes, they are all fruits." rf another response is given, question until the right
one is given or giye it in case no gne thinks of the right one. ,,Now among
these other pictures here in the last of this row is one other that belongs with
these first three. Do you see which one it is?" 

-pauss.-rr[s5, the cherries,
they are fruit too. Take your pencils, Make a dot under the cherries to show
that they belong with the first three in the row. Go." 115,r¡ ,,pencils dowr.',

Trial 1. "Now look at the next row beginning with the pitcher. Now
don't tell me this time. Think of a way in which the first three in this row are
alike, then frnd the one in the last of the row that belongs with the first three.
Take your pencils. Put a dot under it when you find Ít. Go.,, 115,r¡ ,,pencils
dortrn."

Trial 2. "Now look at the next row beginning with the cap. Take your
pencils. Put a dot under the one in the last of this row that belongs with the
flrst three. Go." 115rr¡ "Pencils down."

Trials 3-6. Proceeil exactly as in 2, ehanging only ,,cap', to

Trial 3. "chair" 715rt¡

"airplane" (1õlr)

"bird.t' (15't¡

Trial 6. ttscissors" (15//)

Á.t end of last trial say, "Pencils down.

Trial

Trial 5.

Tesr No. 19

rf tr{ffi 6

Turn to next page.F
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.Allow l ninute for entire test after example is ûnishetL

TEST 14

EXÀMPI¡E: ,,Norff we are going to do something dift'erent. l,isten care-

fully so you will understand what you are to do. Look at the square with the

dots at the top of the page. Count the dots in it to yourself and see how many

there are."-P¿115s.-'r}[6\¡¡ many?"-Pa¿5s.-'rldins, that's right. Take your

pencils. Write the number nine under this square to show that there are nine

dots in it.,' 'wdte 9 0n the boartl as this is said. 'ts6."-p¿¡se.-"Pencils
down. Leave them down until I tell you to begin."

"Now'when I say 'Go,' begin with this frrst square. Count the number of
dots in it to yourself. Then write the number under it which tells how many

dots are in it. Then go on and do the next one and the next one and see how

many squares you can finish untit I tell you to stop, and when I say 'Stop' put

your pencil down whether you are through or not. Keep your pencil in your

hand while you are counting. Go." (1/) "Fencils down, Turn to the next

page.'u

Note: Before turning to Test 15,

board, 6 to 8 inches high.
orcler, 3, 5, !, 4, 2.

have the ûrst row of ffgures drawn on the

Beneath these, drarv the same frgures in the
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Test No. 15

,fimo: a-llow 90 seconds for entire test after examples are ûnished'

TEST 1.5

(First test for Booklet D)

,.took at the figures in the top Ïolil on this page, They are just like this,

aren,tthey?,,PointtothetoprorvonÌioarcl...Takeyourpencils.Writethe
number ,1, on this one, the first ngure in your book,'' Point to it orr boarcl anc-l

write l on the figure, .Ìoi"g tuotu tn'ith 2, 3, 4' 5' as you proceecl' "'Write '2' on

bhe next one, '3' on the ouit oot, '4' on the next one' and '5' on the next one'"

..Now all pencils down.'' f-,le¿ve figr"rres on the boarcl arrcl point to the

square in the seconcl rorv on the boarcÌ. "Look at your book and see what num-

når you have on this one.,, point to it on the boarcl. "lMhat number?"-Pause.
,,Three, that's right." write it on the frgure. ProceecL in the saùre lvay for

,:ach of tlie others'

,,Now leave your pencils down until I say 'Go.' when I say 'Go,' begin

with this first flgure 
"oa 

tuk. one figure after the other and one ror¡/' after the

other,andseehowmanyfiguresyoucanputtherig'htnumberonuntillteil
yoo io stop. Take your pencils. Go.'' (90") "Fencils down' Turn to next

pâ9e."



T
Time: Allow 20 seconds for each trial.

TEST 1.6

"On this page you see some squares and circles. I am going to tell you to
do something with these squares and circles. Sometimes I will tell you to make

a dot and then I mean just a plain pencii dot." Make one on board each time.

"sometimes f will say, 'Make a cross' and then I mean one iike this." Draw
an X on the boa¡d. "Listen carefully and see if you can do it just right. Don't
do anfihing until I say 'Gor."

Trial 1. "Keep your pencils up until I say 'Go.' IMhen I say 'Go,' make a

dot in the biggest square and a cross in the first circle. lVait, I will teli you

again." Repeat the directions. "Go." (20") "Pencils up."

Triat 2. "Listen again. lffhen I say 'Go,' make a line under the flrst
square and a dot under the smallest circle." Repeat. "Go." (20"i "Pencils
up.'o

T¡ial 3. "tisten. Make a closs in the second square and a line above the

last circle." R,epeat. "Go." 120"¡ "Pencils up."

Trial 4. "Nor¡¡ I'm going to tell you only once. tisten. rffhen f say 'Go,'

rlraw a line from the last square to the middle circle. Go"' (20") "Pencils up."

Trial 5. "Again. Draw a line from the biggest square to the smallest

circle. Go." (20't) "Pencils up."

Tlial 6. "Again, Make a dot above the biggest circle and a dot under the

last square. Go," (20'l) "Pencils up."

Trial ?. "Make a line in the fifth squarê and a dot in the fourth circle.
Go.' (20'l) "Pencils up."

Trial 8. "Ðra'gr a line from the upper rÍght corner of the ûrst square to
the middle of the next to largest circle. Go." (20'l) "Feneils up. Turn to next
page."

Test No, 16
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Time: Aìls\ry 20 secoucls for each triaL

TEST 1.?

(Last test for Booklet E)

EXÄMPITE: ,,Look at the top row of blocks. The first is a squarø, Åfter

it are frve other blocks. Now among these fi.ve are two which would make a

square like the frrst one, if rve could put them together' Oan you flnd those

tio? They 1ook like this." Draw the two about a foot apart on the boarcl'

,,If we could put these two together they would just make the square. Now

make a dot in these two in your bootr to show they are the right two"' Illus-

trate by putting dots in two on board' "Pencils up'"

Triall...Nowlookatthenextrowbeginningwiththecircle'l'indthe
twopiecesinthisrowwiththecirclewhichcouldbeputtogethertomakga
circle. Put a dot in the two that could make a circle. Go.,' (20//) .,Pencils up.''

Trial2...Idowlookattheflrst,oneinthenextrow.Findthetwointhe
restoftherowwhichwouidmaketheflrstone.Putadotineachoneofthem
when you frnd them. Go." (20//) "Pencils up'"

Trials...Nowlookatthefirstoneinthenextrow.PutadotíntheÈwo
in this row that would make the first one. Go." (20'l) "Pencils up"'

Tria1s 4-6. Proceed exactly as in 3

At end of last trial say, "Pencils up' Turn to next page"*
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Test No. 17
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TO SCOR,E TT{E TESTS

TheGeneralProcedure.Eachofthetenpagesirrt}retestbooJiletisscor.ec-I
by cou.nting the nurnber of correct lesponses ancl obtaining a mentaì' a-*e (lu'a')

ecluivalent for that llurnbet. Àfter Èrental age equivalents have bcen obtainec-l

for all tlre ten test pages, lj1e tnecliiail, mentai age for the boolJet is computetl'

This median mental ug]. iÁ tn.o divic-led' by tlie pupil's chronological age (C''4")

to obtained his intelligence quotient' (i'Q')'

.AccuracyinscoringtestsandincomputingÏesultsmustbe.stressedatall
times. To insure u..oro".y, all tests shoulcl be scorecl trvice (preferably by tn'o

scorers), ancl the.o*pototiotts of C'A', 1\'I'A'' ancl I'Q' shoulcl be double-checkecl'

The Materials for Scoring' Scoring the test pages requires use of the scor-

ing key fold'er,t.ne test ,,,n'n'i''g pøgo insicle the front cover of the pupil's test

booklet, and the test pages themselves'

ToScor'etheTestPages.Besurethatthekeyfolderandthetestbooklet
to be scored. have the *u1¡u"i.tt." designation. The scoring of each test page is

accomplished in three stePs:

1. Open the scoring key folder to the first key and' place it beside the

pupil's first test pug.- õo*pare the pupil's responses with those given on the

key, ancl make a clear (preferably cololed') mark on the test page by each correct

response the PuPil has rnade'

Àll correct responses should be marìrcd.by the scor-er' '9t"to 
tolt*'-tlis recluires

many consecutr"a ;"ì,r," ¡"".rpo*" inrlicateå by_tle pupil in â.:Laìùer tLiffere't

from that requestecl by the exarniner (such ¿s a line oi' a cross instcad of a dot)

should. be counted ào"i..t, so, also, a misplaced rcsponse (sueh as a Ùrlrh unclct

instead of on u poriiáoiJ"'nõui.ei sliorr,r-I¡ô counteil ãorrcct if it clear]v clcsislrates

the proper ngo,.. 't îtîpo'itu-iJ tot"tt¿ ^t 
ìit"ng if a rvrong part is m:rrlicd in

arldition to ilre "igrripr"riiT"îr. 
ilìãtãl. cvir'lence thnt the clrild hes.tricrì to corrcct

his error ¡y .ro.rtnet'#i*^ãïï"ìii^riy ãt".i"e-ii. Ixccptions to these rules anrL

ãilr." ,r"...înry cleta'ils ate gio.tr io thô scoring hey folders.

2'Corrntthenumberofcorrect'Iesponsesonthetestpageanclwritethis
number in the upper right corner of the test page'

3. In the table of mental age ecluivalents opposite the key page in the scor-

ing key folder, find the mentai age ecßrivalent for the nurnber of correct re-

sponses notecl on the test page' \ùrite this rnental age (years ancl months) in

the upper right corner of tnt pupil's test page uucler the number of items

gorrect.

ToSummarizetheTestPageR,esults.TheScOleSShorrl¿lbetransferreclto
the inside front cover of the tesibooklet. This involves two steps. The first step

is essential to cletermine the rnedian mental age' The seconcl step is essential to

the use of the pr.ofrIe graph. Both steps are r;commendecl for the fullest use of

ì

ì

the test results. fn case only the median mental. age is desired step trvo may be
omittec-l. For eac]r test page in the test boolilet:

1. Locate in the columns at the top of tlie summary page the mental age
that is \yritten in the upper right-hancl corner of the test pzrge. Drarv a line
after this mental age. (If the sarne mental age equivalent is obtained on trvo or
more test pages, clrarv an aclclitional line or lines at slightly clifferent ang'les.)
Each zero score should be inclicatecl by a line in the space provicìed belorv the
lorvest mental age in the mental age columns.

2. Recorcl the number of trials cor¡ect on each test in the box uncler the
profile grapli which has the same number as the test page.

To tr'ind the Median Mental Age. The mental age usecl in computing the
pupil's I.Q. is.Lhe nteclian mental age, based on all ten mental age equivaì.ents
obtained on the tests of a booklet. It is the urental age iralf-'way betrveen the

fi,ftlt, and. sinth mental age equivaì.ents obtained.

1. Begin at the top of the left hantl column on the booklet cover and. count
through the successive mental age columns until the fifth lorvest mental age, after
which a line is clralvn, is reached. Drarv a small circle arouncl it. Inchrde any
Iiues indicating zero scores in counting to the fifth lorvest mental age. Norv con-
tinue untii the sixth pencilecl marli is reachecl. Draw a circle arouncl the corre-
sponding mental age. The meciian rnental age is half-rvay between the tivo
mental ages rvhich have circles around them. To frnd this meclian: subtract the
Iower of the trvo mental ages from the hìgher; aclcl half of this clifference to the
lorver mental age. E.g. fifth ancl sixth M.Ä.'s are 10-4 ancl 10-10. Half of the
diffelence (6 -:- 2 :3) adcled to 10-4 = 10-7. 'When this meclian mental age le-
sults in a half month, creclit the stuclent with the next full month (e.g., I0-7t/2:
10-8). ?/r.is macl:ian sh.ou,Lcl, øIwags be computed

. ff the same mental âge equiralent has been obtained on tt'o or three tcst pages
(as ilrlica-becl lry_Ure lines bcsicle it), tliat mcntal age ecluir.alent shoulil J:e coùnfeal
trvice (or'three tirues) in counting to the ffth ancl Sixttr neutal ages. fn this caso
the.fif-th .anù s-ixth.]w¡{-1rg. at the same mcntal age equivalent, iftat me'tnl age
gugivateu! il ,U¡q1 !hq,1{9d1a+1 $gn!a-l Àge. hstarces-óf tnis triurl a¡e retativeÏy
inf¡sqenrt;r. '.1..¡.ìì,':.,,.ii .:,,..,.r..,,t i .:t, r:'r:: t, ' r '1 .,',: . , , ,



booklet. Ahvays comprLte the pupiì.'s erøct age in years ancl months. This is
most important because a small errorwill affect the pupil's intelligence quotient.

Example;

Date of testing
Date of bi¡th

Year Month Day
7952 4 77
1940 2 7

72276
Chronological age (C.4.) : 12-3

2. 'Write the C.À. ancl the It.^A.. on tlie first two lines designated "Test
Results" on the front cover of the test bool<Iet.

3. Compute total months for both M.A. and C.Ä. (i.e., 10 years and four
months : 724 months).1

4. Divide Mental Äge by Chronological Âge (both expressed in total
months) to obtain the pupil's I.Q.I For øLl, parsons of chronologicøl øge 15 geors
a,nd,6 montl¿s 01' luer, cliuid,e M.A. b11 15-6 (186 ntonths).

5, 'Write tire I.Q. on the third line clesignatecl "Test Results" on the front
cover of the test booklet and initial the line marhed "Scored by.',

To Complete the ProfiIe Graph. In the profile of trials passecl, malre a
heavy dot shorving tire number of conect responses on each test page. (This is
the number that t'ill have been written in the box uncler the graph.) Çonnect
the ten dots with a continuous line to complete the proûle.

The profile graph selves several useful purposes. ft shows by lnspection
whether the booklet used is appropriate for the group and for the incliviclual
pupil. rf the booklet useil is appropriate for the group as a whole, the majority
of the group will have a minimurn of zero or maximum scores. Those pupils who
are appreciably below or above the average ability level of the group -will receive
some zero and maximum scores, respectively. fn case of more than trvo zeïo or
maximum scores, the indication is that the use of the next lorver or the next
higher booklet, respectively, woulcl contribute a more accurate mental age. (see
the Master Manual or the Handboolr, Part rlr, for discussion of profile and sug-
gested follow-up testing for more refinecl measurement.)

Record of the Test Results. A complete aud corrvenient test record for each
pupil may be obtained by filing the front cover of his test bool<let which con-
tained aII the necessary identifying clata on the one sicle and the test-by-test
record of results on the other sicle. a class Record sheet is also supplied.
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