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ABSTRACT
Ch:lldren with e:rperientia.lly impoveriahed bnckgro-unds enter
g _aehool posnenning mathematieal skille :lnferior to thoae of their

oo .
more. fnrtunm:e peers. Ratl}pr thnn expose thesa children to g seeond

ST

rate mthematica progrsm Hhich will perpetuate this retarded develop--

}’

mént a.n.d l:hereby accentuate differeneee through grouping, it is

; proffered thac the Investigatin& School Hathmt:les ser:l.es ean he

uaed uiz:h a11 ntudenta in a way whit:h is coguir.i.vely in keeping wit.h L
il

: thei.r development while si.mltaneoualy reapecti.ng and fontering I:heir

- affective development. RS N ‘. ‘ . o "l ..: '
e . LU To 'demonetrate hou ‘thi.a' 'ean be _‘done',' a ‘gu.i.de folr unrki.ng with T \I}
D | 'slw learners i.n Kindergarten, Grade-I' nnd Grede II vas develnped. . .
This auide draws heavily upun l:he develnpme-nr.al theory of Jean P:leset .

‘, - fnr :I.I:e rationale wh:l.le i.ncorporating l:he teaehi.ng suggea’tia of the__,____________-'_

Investigating Sehool H.nthematiee progrem 3

d thoae of suecessful

.teaehere in I:_he Bay St. George R.C. chool Boqrd.- ay_st.
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o THE PROBLEM '
‘. a o i '
g A i Introduction

‘ ¥ ' I ’ -
_ This atudy was motivated by a: recomendation of l:he Provincizl.

"-'Hal:hemat.ics ’Comh:ittee in 1976 t‘.hat t:uo mathemat:t,cs aeries be uﬂed with
children from !llindergarr.en t:o Grade VI in our Newfaundland schnols.

Bne series, Inves:iﬁatir_xg_school Mathematics published by Addiaon

o Healey, was récomended for the average and above, while the second

. -'-'serie.s, &athematics for Individual Achievemant publiahe.d by lioughton

I T
- Hifflin vas to be used by t:he belau average. L '

'l‘he coneequence df !:h:I.B decision vould in effect stream

.

"'children on’ the baais of. their Bchocl-entering mathematical campetenciee., e

I view of the Ithinkiug nf Soma teachers and parents as te uhat con- -

: 'that group of 1earners who begin achonl disadvantaged relative l:o the -

\ "atitut:e.s mathematical abilil:y at thia early age, :I.t was, foreaeen that |

many children could ittingl}* be locke-d into a program whic.h would ER
- \ I i \ [ b
,be detr:l.menr:al t:c th\air growth in m.athematics Of special cuncem was

'school mathematTcs curriculum becauae of. their backgrounds. " For chem,-lf

o, 'mauy’ of the counting- skills of their peers ate not present Bt;.cause
g of th:l.s and nther relat:ed sk:l.ll deficiencies,ﬁese children are often'
'diagnpsed as’ sluw learners S T ."-'. ('; , '_ . ﬂ \\} A

I:Iv::'are.\lreu:,1 bacauae of the inability of Houghl:oni Hiffliu

t‘.o maet publication deadlines set by the: Provincial Hathem.ar.ica
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& - development 1n our definition is one. vhinh Richard R. Skemp delineates s s

- e e O ' > '
'D" . .‘_'.. I’
" N ! bl
Con:mittee, Hathematica for Individual Achievement was elim:inat:ed as an
.,

¢

A option, leaving the Inveatigatin& Sohool H.athematica aeriea to be uaed )

L

i

definitionaafollwa-'. d oo B = e

‘ ~
|

with all the children i'n our: achoola. . -- = ;. ‘-_.":.:

. Kl
|
.

The reaolution of the atreaming dilemma did "not. oimultaneouoly '_

i __1\“

- obliterate the elow learning pupil frgm our achoole.
- 1 2 : [ :

Hh_at ir._ did Fl"-".
-however waa present a oew challenge"- that of énsuring '-maximm groutﬁ

ic in mathematics for all students by utilizing a mathematics program vhieh

18 sensitive to the Iearnar. - A B '_:. 'm.-.

- : W g7 E S

I ahort, then, the problem has tranalated itself into one of

adapting the Inveatigating School Hal:hematica aeriea to r.he sn—called

slow learnera ahd endeavouring to’ provide t:hem with every npportunity

: f.or optimum growth in. mathematics, pertioularly during the t'irat three

 years of school.
¥ s " R T . tyn
-~ . ., f o ol af e ! - '

; v
L -

'The'Slov Learner cumle Tt h) -

' - A pragmatic definition of the olw le.aroer :Ln mathematioa would

admit anyone vho haa difficult.y in coping vich the average couroe oug—’

geated in the teaohing guidea for Invest_iaating_School }Iathematica. '

(A8 auch then 'alow lee,rner is a Iabel which may apply to_ varioua

children atftkif_?erent t:imée depending on the mathematics l:opic.

In order to identify t:hose children who form the r:ore of- out

" slov learnmers, let us avail of l:he reaearch findingo to reetrict our’ :

A alow learner ,is one. whose. ability to learn is- .
adversely affected, by low int:elleotual capacity andfox.
. alow intellectual de.velopment and/or a poor aelf—image. 4

-

' 'Ihe diatinction batween inte].lectoal oapar.:il:y ao.d inl:ellecl:uel A4

¥ O

L
Jz-.
] _k
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néal:ly i.n The Paychology of Learning Hathem.atics. Refen'ing to He'bb'a:

‘ ,jterms,' 'intellfigence A’ and intel.ligence B*, ha def:l.nes :l.nt:e.llectual -
:\.capaoity (intelligence A) aa innate potenl:ial 'uhich amomts. to 4

" " poasessing a good brain and 8 good neural metaboliam- ' Intellig‘eni:e li,-

mental pla.n.a bui.lt up :hrough I:he individual's inl:eract:l.on w:l.l:h h:l.a '

-environment insofar as hio constitut;ianal equipment alluwa'"l

While :he culturally disadvantaged have been excluded

./_

S v '
. superficia’lly frum our definition, it ahuuld ‘be- obv:l.ous that: culcural

impweriahment playa a dominant role in l:he way the child vieus him.self

£t

as: fi:t:l.ng inl:o :he school setting, i. e., h:l.a self-concept. Lack. of

. aocial as well .A8 school skills can further diminiah the ch:l.ld'a wor:h

:I.n the eYes of hia classmates. " In addition, unreal:l.st:ic r.eal:her expec-

tations can, isolate a, I:hild who, ag Kagan (1966) poiul:a out, seek.s
'recognil:ion from aignificant others ’ . ‘I '

; __P_urpo'ae',.. Justifioai:iod anﬂ Limitations of 'thé Project . -

[

IPurpoae of the Project : ) L '_ ﬂ |

-

'I‘ha purpose of the project is ‘to develop a)’me tangible aource,

a guide :I.ﬁ you ﬂ'ﬂl, whir:h can be of help t:u l:he pr:l.mary teacher of

" on the other hand . - ia the r:mnulal:iue tota]. of the achem.ata* or _‘ e

*Thia notion of Bchem.a. HhiChds t:he central ingredi.ent -of intel— .

R 113ence B, 15 defined by Skemp g8 & mental structure .which. includea not

.only the complex conceptual ‘structures of ma:hemntics, but relatively

sinmple structires wlich - coordinate Bensory-motor activil:y. Sthemata :,

'originate from ae.naory experience of 4" and motor activity towards, the
. outside world, However, they ‘quickly become 'detachable from thelr. ari-
- gdns and devalop further through. interal:tiona. A achema, ‘ance fomed, :

: has two. main functions:

. : (1) it integrates uisting I:npwledge, ami

(2) it\servea as a mental r.oql for :he. acquisition of new lmowlhdge. |

1

Quoted in Ric.hard R. Skemp, The Paycbo ogy of Learnja

Lt e

- Hathanatica (Baltimres. Peng\.lin Books Tnc., T971), p: 16

L}

o
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o .. -the so~called slow leamer iu methemstica. Since the writet beliefvea
4 y o e v
5 . . that such teaehern will be most effective ;lf I;hey accept a baa:l.c
L s '
= . 'retiouale of instruerion, r.he focua of the gu:ide' will be- upon the
% ' needs and capaBilitiea of the slownr learﬂer ee he deVelope p‘l:yeically,
i B - socially, emot:l.onally and iutellectual.ly. . To nurture ‘i;‘h‘:l.s Bensil:ivil:y "t .
{" " e T —--v—r-"— . .
r¥. . ﬁ,I':c: the learner in the mathtice content area, referencee will be m.ede
L - - . ) P ~
‘a 1 ' throughout rhe ' ‘ _.f) lr.ey- topiqa o:E t:he I::westig_al:ing School Hathe—
% g matice progran at th.e Kindergarten, Grade I and Grade 1 1evela. L o
) é ._-\ . - " N ‘J"— r . . é . A N __I . e . ._‘- - _.-,_._:I‘ _°I l"‘.‘
: E Juetification of the Project - '. R ' _
b \ . . e : : : s
; ‘. C The \rarious presauree upon primary sc.hool l:eachers to 3revitate -
i -t " teo early rowarda eymbolism can. be purticularly de\rsstal:ing for rhe
: ‘ BlO‘U lee'r'ner. Thla 'bnck. to the baaics mvemenf: and the expectationa T
.‘- of teachera at successive grmie levele* are emnng the' mosl: restricrive
1
i : of the primary teacher a flexibility. In addition, the problem I:akes
' . oni .an even greater complexity uhen ue realize that mny le 1earnere""‘
L .
_ corne from baokgrounds which are not consiatent with that depicted in our .
k ; ) g n s curriculum content . To compensate for this, the teacher needa to -,_'
L y .
: (F' S implement “new and varied teaching stra.tegiee to help these children m.eke
. ‘J} oL apptopriate edaptatione. SRR AV _' co L '. '*"__‘ .
. - Iﬁ vieu of these two interrelated fnctore, preaeure u.pon the
i . B i
o : primary }:eac.har and I:he needs of the slow lem:'ner, a. gu:l.de is perceived
fﬁ . y as being eeeential if the teacher ia to: - .
1 . (:l.) be aeneit:l.ve to the cogn:l.rive development of the slow learner- R
: # *To determine rhe extent of thiea preeeure on teacheu, s .
_ o , informal questionnaire vas administered to tha prinary ‘teachera of the.
SR B ¥ St..George R.C. School Board. 0f the hypothesized pressures liated _
CE L . e. erpecl:ancy of the teacher in the succeeding grade was rated higheet. L
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& 'c' . + ot » - g | T s
i o LuE ' 5 T ',1-
= . (W) bé given mg:l.ble aafeguards againat the preafsurea referred T S
1 W » T v L] . oy " vt
: . ‘ ST S A, it s M ok
b " to prev:lously. 4 i o e Rl B _-‘.:. B & oF I

4 ,:’ - - | ":4' s .'_ E oo ‘.nf _'. ‘.' 2 /! L ..?I’_' E‘I.'. !
i F . oy 2 = ¥ - . . ."“.- :::j.'l- « A |. 0. ., -.ltl -.'. ";i_ 4 Cy ;: Fa % 'f-."“
0 S i.:lm:l.tacions of the Proj ect : ;'f.' ’ e ;- e T

) . . ] K : o - . " 3 .l (L] I. "|

. L W o
£ LA - | ‘In l:he main, t:he susgestioua to be offered :I.n l:ha guida yill imve ,,- 5 e "
3 S their basi.a 1n 'a prior:l' élnima rat.her l:han on’ reaearch documen:ation! , e N

) +ay oG ".':'I .—;_.‘

' o ¥ gy In spi:e of thia, a strong case can be made :Eor the upa of su% & guid'e ,u_-."-.’- . :v

. on the - basis of th ound psycholugtcsl findings endo:rsins such an Y "_‘.5~.'
+ i - : l- . y ‘:- = B - " ‘:l -
- i i 5 approfc.h aud the fac t.hal: sany of the susgeations to be offe:ed are e T N J
g - 3 those wbicb have been. successfully mplemented :ln ciasarooma of the Bay Gl

; k. st. ce\p:gex Cs School Boatd ;‘i’.-"- ey - ’-:'-_,.' b B s T Bl

S L . L % L LA PR y

R A fu;ther H.m:l.t;ation of :he 3u:lda 15 l:l're facl: r.hat :l.t; -will be )

7 : !:. is b

o deaignetl pnrl:i.cularly Enr tenching the slml learner at the pr:lmary lerv.rel‘._‘ FLRE '

& 4 iy 8 In add:l.t:ion. 1ts focua cm having tha ch:l.ld actively :l.nvolved m.ny meet (9 , '
r . ’ & + - - '." rE ..-
¢ - - . y . e

T e T ﬁ- t,h spme oppoa:tt:lon frsnn those adnin:l.utrhl:ors qnd t:eachers who do nut Sy S
s o percei.ve the pr:lmaw ::urricuhm a8 ba:tng child—eentred. , i

. - - . » Y . - - A :.. ‘:
% P G " . i R Bt Hg S Seie % AR LN

BE LT ped R FOUE Ovewiew e T e N N
i ’ m . '-'. " o " 1,
1 . s 0, e oL

. '.ﬂ_ ¥ .:_ 2 Chapt.er II uﬂl be devoted I:o ‘a re\riey of thfe liter:ature per- ) . ‘ .".-5: .
- I /taining to l:he cognitive andx}affective developmnt of children vil:h un ¢ .‘ 5'.";‘.
: ) "mphaa:l.s upm concepl: fomt:lon.a Chaptar Iﬁ,’" wiu be the actual I:each- e, .
2 - D N e
. :l.ng auida suggeated fm: slaw le.a:nera in Ki.nderga.rten, Grade 1 and b A ke il
b Grada II. 'l'he f:l.nal cﬁapter uill recmend a, s:rategy Eor implament:lnﬁ Y- T -
ot S t:he sufcfa nnd sugge.al: :hcnr it can be erpandarl.\ i ',,_-3 N N k '}*
) AN g B ® 3 - ¢ g , i ,
: i : E s e ‘: Y N 1N L% ?_...:.
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_ CHAPTER II
} ' , Ty I . - i, . . . . . . . N
5 Vo REPR . P . - . i
oL ot T < .., . REVIEW OF THE LETERATURE oL ..
t\*- e T @ This chapter deals with the cognitive and &ffective domains of 'f'.
> e t‘he learner. In the cdgnit‘ivewlomin, we look at ‘the. develop‘mental )
‘ f" theow of Jean Piaget a8 well aa the procesa of concept fomation. In
S 1 Y
A SV I T T 2 l:ha affective doma:l.n we look. at the preaautes upon various ty'pes of
- -'41 a0 ' .o T . .
LT A o . t slqw learners whir:h can adversely mfluence thé‘ir progress.
’\I'-.':: - . . 1 " ' .. -' ' ) ) 0 ~" j- . ."l " - . -
. - At - . ! . : - 3,
_ '_c_g_gnitive Considerations . . .
' LY - ) ) . ) ) - o . - .
A " . Jhe Cognitive Developmeﬁta“l :rHééq of Jean i’faggr_; R e
- '*: Jean Piaget s theory of cogn:ltive develupment providea an’”
. , e __excellent frameimrk within uhich we can view the child's intellectual@
: T v o . -
R ' growth. His theory disl::l.ngu:l.sh,es Four periods through which individuals
RO \ ‘_ {pasa éa they mal:ure. :he eenaor.‘.—mpﬁr period, the pre-operational
e . ."-‘ t L pe:iod,.the period of concrete-operationa, anifl‘«the period of formal
_f_"_\. ’ ."- : d' nperations-. Since the. fourth atage, that of formal operations, is
® ," ’ - o -} .
X < ﬁ@?ﬂnd\,the acope ‘of the: slow leamer in the primary school ve shall o
. - B - N . .I -, - . ‘.--
. . not Yeal with it here. S K e .
T N SEnBori—mocor period. This etage, which may last for the firat -
E ) T ﬁew years of life for some alcm learners, :l.e basically preverbal :I.n
e .
A L 1 - nature. Sensatiana a.nd actiana are r.he impprtant. thing :I.n a child' .
-1 .;" P daill e.xperience and the meana through whir:h H‘e learns about his ’ ‘
. ' J L]
physinal envi::onment‘ drAlt:hc:ugh this stage 18 the foundational one: :I.n St
' . 9 . ’ g - 6 < : |
- - ) \ ! P - "

"
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S ; “ things 1ook :o him,rather_then ettempting to.npply some_form‘of reeaon

o i o
s P P 13 s
that the organization of simple mnvenenta develop into the mental ) ) ‘
;;. : etructnteg °f subsequent Btﬂges we ahall not ednsider it furrher ln .; ?
fiew of the age range it encompasse \ ‘ , ¥ T ) :

Rather than deal with the pre—operational and - conorete opera—

- g tional as two diatinct entities, 1et us uae the. stage eyst\?'Piaget

Ay - o T T
- S

' (1964) delineatee from hin olaeervntiona Thua, e ehall rré{:u].ace the pre-q,_ .

i operational period and the period of concrete Operationa by a three
',Iata_.lge sy'etem _ri:l.'nce_ this' is more in keeping wi-th q_ur purpbnea.- S S
. -— o F " A ; & R . o 4
d g - = 7 y i £ o By G .
'Stnge I.?‘The Period of Representation. T sf = o . "

At this point tﬁe child begins to' use. nnrds to represent the

\..l

': compoaite pictures and the patterns of aetion formed in the mind during

:_.the nenaori—motor etage The use of uorde greatly 1ncrensee the :ange

of mental aetivity a ch:l.ld can carry out. As Williams and Shuard (1970)
_note, "He ds no longer l:l,,mited to mental p:!.ctures as tha tools of. his

”‘V'thiuking" G My 5oy oo i W

:}'., ' :," The child is- very egoeentric during this erage and ie governed " 'j‘:
Ly ah . S

-

by his perceptione._ He uees}imaginatiVe play to. act out experiences

'wbieh have been. 1nportant ‘for him. In 1ike fashion, his reproduction of

!

objecte, with blocka d'r drawings, repreaenta his unique way of perceiv-— roall g

ing thinge .

il The child 8 perceptual constrpints often puzzle ue ndults. lie

,can in :Eaet "hold. two coutradict:fng ideaa at the eame time eince he
1
5 : focuses on the products of transformations rather thnn on: the trens-' L

-

) formntiopn themselves. Thus, he makes judgments on the baeis of how g

-'or logic to the physical eltuation.__

1
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.
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. -tual development :ls beginning tn place his perceptions :Ln conflict with
: ) his knawledgc. Fm:' example, the child at’ this stage is able to do one—
. . to-one correspondet_zce. However, having done this, he is confused when " % L

" one of h:l.s ma.tching‘sets 15 apread out. Thus, B;I.nce perception :LB still ‘ _ ¥

' tliinking that depends on, percepticn 15 oftenr erratic ‘ot inccnaietent.

.;‘ _.: ,'..J

. 'being dominated by hie cwn viewpoint. AB such, he can perfnrm logical ‘o " J

‘operatione, but such Operatzl.ons must have concrete referents. This.

» R il

A Fcr Piaget (1963), "An cperat:l.on may be defined as an acticn 1i.lrh:l.ch can-

retum to :[ts starting point, and which can be integrated with nr.her

it is as Piaget (19?4) etatea ".’. . an intericr:lzed a_ction w_h:l.ch

g 1031(:&1 thnught prccesses a]_'Lcrw him to reverse actione on objecta

‘able to understand nuﬂ:erj.cal quantity'independent of appea_rences. or .
* arrahgement, i.é. _'hel'in' noy in a ‘noeition to understand the true mean- ‘. | - i

.ing of nu:.nbe‘r'.‘ S, g

Stage II. nng_ Period of Intuitive Thinking. B 5 o e o e

Th:[s per:l.od is one of transitian end elaboration.. The child's

: th:l.nk_'l.ng ia st:l.ll dqminated by his perceptiona Hawaver, h:I.n intellec— SR he e | .

g

P W

dm:ninant in his cognition, ‘and since perception ie not reversible, E “ 8

g
b
Stage III The Period of Concrete Operations.

f

Once. this stagc is reached we find the child less self—centred.

*

He can ncrw dipcover and consider relat:lunships bel:ween th:l.nga w:l.thout

T .'!_

notion of an operation ie fundamenl:al to Piaget 8 developmental theory. -

ek

-
N T

actione a.lsu poaseeaing this featu.re of revereibility" (p. 36) As nuch. . ,

'modifieé the object of k:nowledge" (p. l??) ' C P --,

L -

The child at thie stage is now able to caneerve since his . -~

“f &

mentally. As such 1ogic dcminatea over perception. The ch:l.ld is now

vt

¢
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¥
-
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' atagee depicted becauae of the great variety of alow learnera admitted .

.hy our definition.

-up for nverage

" the 310w;learner as well as for'the more adventaged.
Helianis (19694,
= Hanhaney and McLaughlin (1972). suppert the view that children of leseer

y ability paae through the early developmental atagea theorized by Piaget

e

v while fostering others.

' that they are different aubgroupe may ponsesa distinct patterna of skille

No attempt was made to place time refereucea on'the varioua:

.

Hnwever, by obaerving the time’ rangea Piaget aets
children in his culture, we can adjuat our time apana

accordingly. For Piaget 8 auhjecte, Stage L correaponda from 1&/2 yeers ) |

to 4 yeara, Stage II frcm 4 years to ?IB yeara, and Stage III from 7/8

" 0

years to 11/12 yeare.

Since children enter the kindergarten progrem of our achools

.
PO PR,
e

hetween the ages of 4 years 8 months and 5 yeara -8 monrhs, it is obvious o - :
=

thet Stage I and Stage II will be’ the impertant periods for us to con- :'

aider. Horeover, the research done with- thc mentally retarded,

particular, allows ua to view theae etagee as, developmental ones Eor :

1 . /

The research of f . l:‘J

1969b 1969c, 1970) Liater (1970), and Stepheua,

“In addition, as Johnsnn (1970} notee, children of low eocioeconnmic

-

backgrounds paas through similar atagee, albeit at a slower pace than

'
t an o ML, U

-

their more advantaged peera.,n :'. ' -‘.' ok Jf - .

C g ol & S I I

Reaearch relating to thoae 1earnera who are behind their .

peere becauee of cultural differenees ie alao well substantiated by

croaa-culturel atudiea. The research of Laurendeau and Pinard (1970), : \_: A; ’

. opre

Brace (19?4), and Ginaberg (1978) auggeats that the culture in which the’
child growe up may delay the development of certain cognitivéﬂahilitiee S

As Ginsberg (1978) notea, "To the extent that

w ~

pecple are eimilar, they ehare baeic cognitive capacitiee. Tc the extent

L

- , o ..- I ‘-' ,1 ..
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adaptive to the local environment" (p. 42)
“ﬂ_.” - It has heen an . all too common prectice far teachers-working
with theae slou learners tq abandon the development of cuncepta
. and proceaaes in favour of drill on computational skills, often \
euphemiatically called 'functional matbematicaf? While Connally
(1973)'aubutantiates.thaf'the mentally teterded in-particulaf,'f
perform beet on’ computatiun and puurly on conceptualizatiun, it is
suspect that the curriculum ufferinga and inetructionel ptacticee may
be the determining factots. As Cawley (1970) pointa out; it is the :
ncceptance of the notion that the leutally handicappad are ouly con-:
crete learnete that has led‘to a de—quphasis on the develcpment,of
arithmEtical ptiﬁciblee aﬁd undetsteudlnésjanu-to'e cunceuttetion-pn

®
&, i

the devalopmeut of computaticnal akille..zH : e
; _ It ig the theeia of this writer that slow learners should not
- he deprived;of good mathematics instruction but.should be leq into
'uﬁcetqtaudips concepta:end principles'iﬁ keeﬁiﬁg with. their iﬁtel—t

-lectual-develoﬁment. Thus' Hhile our qlou learners may remain at
;,:f //}the pre-aperational stege longer than their more advantaged peers,

our goal muat be to give them goud quality mathematical experiences

. ' R - but at a level which capitalizes on the strengths of the stages )

: within the,preﬁoperstionsl pariod. To shunt t "over into a com-

v L _ putational program because they cannot ep up" vith the claee in

their concept formation 18 to depriv them- of those experiencés
e

necessary for mathematical develo' t while simultaneously stifling

their motivation and affdctive de elopment.
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'.rather than the Tote memorization of cumbersnme terus and symbols.
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" The conc.erna nf the wrif.er are. well expresaed in r.he Final- . ,'

'f_ Reporc of the Task ?orce on Education (19?9) whieh euggests ".:.,f

’ that the first abm of edueatiun ehould be :e allou the person to

reaeh the highest level of: intellectuel achievement of whic.h h{'e ia

capable“ (p. 2?) In accord wit:h r.hie, then, it ie incum.bent upnn' "

" us, to str:l.ve for maxim:m developmenl: for all our Bl:udents utilizing

fmathemal:ical l:apics valued for the:l.r 1ogico-mathematical meaningfulnens-

. ) It is only by 50 doing that ‘we- can begin tn help all studenca elaug

] -I:he child :Ls ready for varioue mathematical erperieneese Ogletree '
ik body of the growth- forcee needed to. develnp the brain te ite fullest
learning. 1

; "'--' c.orrelat:lon between the nge o£ achool enl:ry and su‘bsequent schnol

’ development eontinuun._ Piage: identifiee four determinante. j:_.

'I-_'.and mentnl matu:'il‘:y nll play an :meortant role in determining when B

. (1974) a).'gues that premature form.al inatruction will rob the phyair:.al
{potentinl,_ann-nay'eoni;ibﬁte to later feueeratiqn and~anxiety\in-
' ;' L Thie obnervation of Ogletree mny be aomewhetlrefleeted in the

zmathematics performance. From the reseerch .of Carroll (1963) Carter

“in their intellectual development. s 'e;g o “-f:}_' ';{»‘ > o
4 , i . o ;. - e B ‘
; l?actore Affectinﬁ Cognitive Development E e O B - |

5 a
o

B Since r.he. research 1i:ernture subatanl:intea,..the etages of

‘intellectual development for sll ability groupn, let us turn ouru .gj:: . ' ':

-attention tD those £actors whieh fanilitate traneition nlong the ;;,ff ’

[
.
. L]

(n) Haturation Ph_ya:lcal maturity, nenrologicnl development i

sy .
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'.(1955}, Diekenedn and’ Lereon (1963) Gatt (1963) and Ilika (1953).

/

eomes the conr.-.lusien that chronolosieally older children do better
on atandnrd:l.zed tests in arithmet:l.c over young children when~ .-

g:l.ven the sa_me sch_ool_e:cperienees. I_‘hia. age fnctnr :I.a more

‘eign’.:lficeint fér}boye . However, of epec:l.al' concern for-u.ei;l.e the E

faet that a child of belcw average 1nte11:l.sence has an increaeingly

o,

. batter chance of achievement the older he or- ehe I:l.a. S:l.ster Hargaret

P:Lttnan (1969) in a related -study concerni.n& reading recomends

.r.hat .age 6 be mi.nimel foi‘ ‘entry into Grhde I. In edd:l.t:l.on, in -
. rechn:inng the needa of eh:l.ldren of low socioecomomic etatua, S:I.ste'c Pittmnn

_ says that "it is necesaary_ PO thet arrengements be nade for

aupplementary learning experiencea either preceding, or 1n eonjuneticn

B vith, the’ kindergarten prqgrem" ,(p_._ 93). In short;: then, the prohlem

, ! . . 5

tra.neletes itse]ff'éither dato an'-admi.niatretive one of .echoel entr_v{

_or of prov:l.d:lng epprepr:l.ate e.rper:l.enees for the early entrants of _

low. ab:l.l:l.ty which are 1n, a.ecord with their phyaical end mental

7

. -

At the preeent timn ic. weuld appear: that the aecond atrategy

’ 13 the only one. wve cén stt:l.vate reedily ' Bowever, :l.t :l.s :I.mporte.nt

'that ve exere:l.ae caut:l.on in the mapner in whi&h we apply P:l.aget s

i
theory of maturat:lnn. For exa.mple, in the - concept o£ "numher

readineas“ the ex:l.ntence ‘of a well-delineated dichotomy between non-

eonservntidn and'. nnnser\rntion is’ open to question As noted by

”

H:I.]J.iam A. Brownell “The ‘faet is that ehildren do not ‘wave from .

level to level :l.n an all—qr-none wey, hut that at eny age they . B

-

reveal the characterie tica of severnl levels nf thinking as they

Sl gk

P
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. their study which suggeseﬁ that motivntion and-aggregate aize may be

. "

dimension end a logical mathematical nne, both of which ere very
] ence refers. to acting on objecte :Ln crder t:o diacover the properties '

. of the objects themaelves while 1ogical mathemeticel experiences refer - }

: l:o the actiaﬂs cerried out by the child on objecl:s. \ '. i . / . = i ﬂ-_'J

¥ oy Jeen Piaget. Piegerian—releted research has . substentieted thia

deal ﬁith different'kinde ufhproblema.“z_.Tx_f o . ) Lf.

8 8 A B i e

& :' _Baker and. SulliLan (1970) euPport Brownell's. concention*by A,

determining fecr?rp on conservation and<non-coneerveticn. For example,- A
b B 1.“”'- z '

congervers were found when I:he teek object waa cendy rather than grey
1 > d ]

crackere end when I:he number of ob;]ects was amell. A BRI
1 / oy . =" e A

(B)fExQerienee. The experience factor coneists of a physical

n

important from/e pedegogical view-poinl:. For \'E'iaget, phyeicel em:peri-

=

o P B

Some ineight :l.nl:o the eaeential role accorded to experiemce
and actions by Piaget ‘can be gleened frum a paper presented at the 5 "%_1

Seccnd International Congress on Hathemetice Education (Houscn, 19?3)

In aseeaeing Piaget 8 view on the :meortence of the experience fector,

-

Taba (1966) notes. thet.

According to data from « % [Pieget], l:he fu.l.l Qotential 3 * ‘s .- sp
- of abstract intelligence’ depende on the abundance .of < . s

- experlence - with concrete’ operations. manipulation o ., o= .

"' . objects, prucessiug concrete data, experimenting.with g

-..  8patial and .time relationships. and with the rrenaformetinn-

- igof sizes and ehapee.‘ (p. 6) 2 A8 e e "

It is thus steting the ohvions when we- conclude that ectian -

; oo °f K
Al e e R

and experienee pley en eeaentiel role in the developmental theory of

s Ee o _., oy i ". i " . - . - &l
| Saa A

- o e o T- 1 For o AR ol | oo s o

‘f’

Quoted in LernyeG Gellahan and Vincent J. Glennon,
Elementervachool Mathematics: A Guide To Current Research (Weehing—
‘ton: Asgociation for Supervision and Curriculum Development, 1975),,. L 1
ps 32, .. . 8 g T T ' « g g ’ o

-

¥ --‘ o s L 3 r .. t o ,' -7

¥ o . __- L _' ot """“ - '*_, : :_‘-.‘u-- -’ . o Wi

b
ot |



A WU

7 5

3 "
e AT L

S

contentioh. Brace and Neleon (1965), in attempting to determine the

"

child 8. underetanding of numb r concepts as revealed hy the manipulation
\3\ of . objecte, found that environmental factors play an important part -

in the child s development of & true conceit of number. Children from"

)

hones of 1ow aocioeconomic level performed leee vell on che number
‘tasks. Dunkley (1972), too, found ‘the achievement of kindergarten
‘ children from disedvantaged backgrounde to’ be aignificantly below thet

oﬁ children in the middle clnse areas.' Not only are these children

b

s unable to move at the same pace but many heve not re&ched the aame [

T

level of cognitive development aa their more advantaged peere. ,Kn;
A .

o }‘ informa]. inventory done by the writer on the number of toyB and booke._
possessed by elow learoers in two kindergarten claeaes of the Bay St.‘"
George R.C. School Board affirma the experiential impoveriehment of

these children. ] j--‘L ,'_: o i }J':‘

-1

Hendrickaon B (1979) inventory of the mathematical thinking i -
done by incoming firet-grade children aupports the need for eppropriate
| . e ' ' ]
“”experiences. He ‘reécommends that preechool and firet—grade children Z 5 /

”

should have much experience with’ counting objects and separating them

into two or. more parte._ Since, as Denmerk (1976) notee, syotematic .

touching of objeets baing counted is the moat succesafql strategy .

employed by firet graders, objecte that ¢ cnn be tOuched, rather than

‘." < 5

pictured objecte, should be used._ { Ul S ,i'w . .' 7 L
s, ' In short, appropriate experiencea indicete the Opportunity
to know in the Piagetian eenee, Thus rote counting becomee very

much aecondary to’the experience of touching objecte while counting,

of manipulating objects to indicate various numbera, ete.” To - & ) Ly

1
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accentuate the manipulatory phase 1s to wvork at. a. level more conaon.ant

" with the child‘s cog‘ﬁition. Verbalizing m.nnbera may be impreaai\re but'

ig, a8 the recearch indicates, very ntten meaningless for yaung

children. S 'I o : -

-

- (e) Social Tr%nsmieeion. Once children have appropriate

o experiences, it ds poasible to transmit knowladge to “them by language. i

i .

Thia factar is ﬁnportant, buc only when the child haa ‘a "structure

" that .allow_a him to l._mde_ratand the lenguage be_ing u'aed. - As queli‘

X {19.66) notes, “Lang_,u.dge'- eeems to provide t'he means of pioning down and

clarifying concepts once the eogni_tive structures are approeching the . o

-

stdg'e where ﬂle‘coneept"e can be elaborated" (p. 214) In'a aim:l.lar' ’

-

" velin, Brearley et al. (1970) note that the role of _language is to jl-

clasaify, refine and extend children a ideas and 1is crucial in helping' -

-

children focua their I:houghl:a on lnathem.atical relationahipa.‘ As they. :

+

. : [ N : - i
) Diacussion, queation and comment provide opportunitiea for a
teacher to give accurate language appropriate to’ the level
+ of understanding reabhed by a child arrd can promote further

thinking. (p. 98) . v .

,"(

Hi.lda‘raba (1966) placea -the importance of the aocial
tranamiaaion-experience dependency in focua 88 folloua.,

Lack of opportunity for organizéed manipulation inhibita
the development of conceptusl schema with which .to interpret
" the enviromment or to understand a symbolie repreecuntation
of it. Deficiency of adult mediation decreases the child'
cgpacity to comvert the kaleldoscape of envirommental -
stimulation into orderiy perceptions and organized
conce;:ta. (p. 6} - -

In ahort the fector of aocial tranamiaeion is an‘*important

. one and’ onelwhich,can eaaily be overlooked in &n activity-oriented ) :

- . K + . M -2
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p 3 It is important, moreover, that we make verbalization

' text needs to'be tnught conecientiously.

. mathematical ideas.'

i variety of expefiences in the social tranamisaion mode.-

:" the verbel mode once the proper structure has been put in place for '

S A T i = .. b e i ap

u

'claesrooﬁ For the elow learnere, 1in particular, the linking of

experience with its interpretetion 1s mandatory if we, expect them to

ponvert objects and actione into verbel symbole._

meauingful The methematioe vocabulary both of the teecher and the

In additiun, as Suydam snd

" -

Weaver (1975) note, we must consider the needs of children even ‘to the' ) B
point of thinking carefully about the words they uee when talking ebout

The potential of such an approach ie aubataﬂtiated

r?‘

by Knight (1971) who £ound that ueing subculturelly appropriete e I
language enabled pupils to perform more successfully on‘a: unit in :‘ oL
geometry e L _ e " ,.,

?rehm (1966), too, offere interesting support fbr the value -

W

‘of social transmiseion by his etudy which found thnt verbal pretraining‘
1 e
ona’ conceptual taek significantly affecped the performance efficiency

of culturally disadventaged children His conclusion thet both

' attention to the pertinent aspects of the 8timulu8 Bituation and
verbalizetion have a positive effect on conceptual performance ehould Y : s

alert ua to the importance of verbal medietion in/the concept formation 3 YLty

of our slow learners. i T . B Py : T R e tE”

)

/ 3 We munt be careful more?ver, that we: give our: children a_ ;':- el

I

Obviously,
pupil-pupil interaction muet be promoted in addition to teacher—pupil ; :_
g and teecher-claee. No matter whet the form, houever, it 1e important

" to realize that concept development can be greefly aeaieted through ]

s ..
"
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the learner through apprnpriate_mathematical experiehcea.

(d) Equilibratiou. Equilibration 4a the fundamental factorr

--d'

T

aQ -

‘_ iq{;Pe development of intelligence in that it uot only conrdinatea--'

.'1\‘.‘"

the factors of maturation, experience and social tranamieainn but

.-muat itaelf be activated if trueﬁknnuledge ia ‘to reuult. Steudler

" ‘to social’ tranamiasion, the greater the likelihood that the equilibrium B

(196?) aummarizea the aignificance of the equilibratiou factoraae

‘fglluva._ : 2 o ST Ry
. For Piaget, intelligence 1s not aomething that ia o o
qualitatively ‘or quantitatively fixed at birth, but rather,
-is a form of adaptation characterized by equilihrium.
Part of man'as biclogical isheritance is a striving for
equilibrium in mental processes as well ae in other
physiological processes. Twin processes are involved:
aeeimilatiou and accomodation. The' child assimilates
information from the envirenment .which may 'upset exiating
equilibrium, and then accouodates present structures to
the new 8o that equilibrium ia reatored. {p. 336)

Obvioualy, ‘the’ mnre the child is edvanced in hia maturation, -

T

the more: meaniugful experiences he hae, and the more receptive he ia

i Pl

T

factor can be activated ‘to: develop ‘hig’ intelligence.'

Toh

Thua, equilibrium ia ‘an active prnceaa with change in nne

directiou (aeaimilatiou) beiug compensated for by a change in the

oppoaite direction (accommodation) That thie equilibrium proceas can -

: be activated at any time is not, however, iu accord with the research

findiuga. in reapnnae tn tbe queatinn of accelerating the develnpmeut-

!

nf logical thinking, Piaget notes that uumeroua attempta have failed

'becauae the equilibrium tbenry haa nat been heeded. 'Knoviug the

vadditiou facts, for example doea not mean that children are cnnviuced'

of their authenticity. -In a atudy reported by Van Bugen (1971) it vaa .

PR

e
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'in e peucil and paper teet cf addition factu, only about- 50 per cent

v

'”of them were able to conserye the equivalence relationehip througH’

) phyuicul trane%ormation. Thie ie in accord with Piaget 5 observation

rud

" that 1earning a fact by reinforcement doea not in and of iteelf

7 . e

'—result 1;1 m_ental adaptal:iun.- Y @ AL s "N

U
.4'

Concept Develophent '. ol ;.f' }’ ; S ",} h' ool
'-}, * - s *
Aa evidenced in the thirty-aeventh yearbbok of the Hational

I . ol

Cauncil of Teigperu of Hathematics (1975), the mathematice curriculum

Fo

"fcr the young B viewed as’ an integration of conceptu, skillu ani_

LV applicetioue with concepts heing of fundamental importance. This beiug

4
- 80, ;1et ug delve uomewhet inta the concept fqrmatian prucesu,_

3 articularly 8s. it reletes to Piagetia? theory.

{g-l-n

M 7

I

Rather then restrict ouruelvea to treating cuncepta in a

limited way, 1et US adept to the usege in current methemetics

{

: 1iterature and deel with concepte in their MOTE: encompaesing aenee. g

' -

',Beeides, it is in terms of the lesrner that we get the greater Ineight

;into the nature uf concepts. Viewed from that perepective we ceu T

dieeeminete the fcllowing charecteristice of coucepta.'- *
; .

(a) An individual dimeneian—-a concept repreeente an individual'

= ' .'."‘,"

-

: oun wey of acquiring meaning from—hiu experience.

(b) A fermetive dimension-e ccncept cuntinually chenges as a'
. %
peraon s experiences accumulate.

i =
A B

"',(é).'én eclectb: dimenuion—~a concept id”a syntheeie of a number uf -

. eventa an individual hua experieuced and cunclueione he has

.

draim from them._ : '

) . ' . - . , . “
. . L f . "
- [ L 0 i
. y ey L . : ..
., - . N N [ -
3 b | . o Y : ; P e : .
uot o . Sl . ¢ . ‘. L L

. found that “of’ one hundred first-—-grade children wha were nea‘r lnastery

o ol

-
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v I‘he Hay wc form me:hematical coucepta ia \fell delineated by.

f‘nichard R. Skemp (1962 1971)

. ences of the outeide ﬁorld he calle primary concepr.a, and ose u'h:l.ch

"are ebetracted .from other concepts he calla secondalry concepLE. In 2

order r.o fom primary concepl:s. i {8 esscnl::l.al thHQ the Iea er l'uwe
. I i \/ oL
e e number of e,xperieucee wh:l.ch bave aomethiqg 111 cnmon. For l:he

-leeming of secondary concepl:e, :Lt is esaent.:ul thal: the learnex

possesa :he concepl:e fr,'qm which_.:hthey are: derived. . .

E'cnr‘3 our ;u.n.-l:u:meaf the leeming of pr:quu'y conceptn wil], be

dapendency is probebly 3rea|:er in methematice then in any other

aubject" (pp. 34-35). : .
a I

) Skemp B theory of concept fomacion cloaely par&llels the

' -etages of cogn:l.cive 31:owth o.t' Jeen P:I.agc:.: ‘l'hal: such a parallel cen

be drm .‘I.& alsq support:ed by Kagan (1966) and Lovell (1966) Both

-

' view the procees of concept formetion differently f.rom the learning

. of igoldted facts and eugseec that many met.hemat:icel concepcs _grou in

| Idirecl‘: propo’ftﬂ; to t:he cognil::l.ve developme.nl: of the learner.
' The slov ledrner enterina echool 45" 1n the process of building
many pri.ma machemacical concepl:s. ‘rhis he does from hia perceptu.al
. ; -. L '.etperiencee. ln:ltially, objecl:a end the:h: propert:l.ea are abstracted'
. on the besis of theirﬁhyaicel end beha\r:l.oral character:lst:l.ce. Hhile
this allowc t.he cﬂild to eort and to clasaify objecta, ther ebettaccion

- of mmber ia beymd h:l.s conceptunliution. ‘In esaance, he :Ls bound

. by perceptua_l con_etrainl:q.

Skemp d:l.el:ing-uishes two kinds of -

' coccepts. Those which ere derived from our eensory and motTr experi—

. :given pr:l.oril:y. ¥ Skemp (1971) nol:ea,‘ ... v 1f a particuler le\rel -‘

1a imperfectly underst.ood, everyth:l.ns from l:hen on :'I.s 1n peril. This

B P

. o7 ’ 1

. L3
: R
i.
. .
- .
. '
. '
T
.
-.IIJ,
R B
i (o
i ) - .
EN L
. .- .
£
. N
.
o
. N B
A
-
¢
4 “""--.._.
.,
¢ <
. s
.\- ¥
S
o ' »
A . e E =
» ¥ *
u
aw?
L
. .
L .
A .
[ N N
o
. e
tal [
-




]

'-: tion it is im#ortent thet we adhere to the distinction offered by i

,-,“-"fof symbols, is taking place. He has. to know which stages . g bl
. require only straightforward assimilation, and when accom— 2R . e

s
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By the age of seven or eight, however, the child ig beginning WNae g
tc abstract himaelf frnn his perceptions.- The’basic concepts of

matﬁematics, or ateleaet arithmetic, are now- attainable. The limitatinn &

¥

""-on the concept formation of the learner at thie stage ia hic reliance

on‘the concrete werld. 'm- i ¥ P . mwp = .
= } . 0 - o /. = : -.
1 ‘l‘hus, perceptuel nrientation and, concre[te referente are the < -~ -

- i -«

mainstay of concept fnrmation fcr our young leerners. In such formae

-3 Piaget who notes that the “signified" (what the symbol or word Btands L >\

v % &

ior) is not the renl object but rether the child‘s understanding or
i

1nte11ectual construction of the real~object. For Piaget (lpﬁé),

" “.

v
-"f

To know an ohject,lto know an event, is nnt simply to ;"q‘
'look at it and make a mental copy or image of it. To know i
an object is to act on it. (Tq know .is to modify, to

’ ;!. transform the object, and to understand the process of rhis‘{ g ,;f_';;
P crensfcrmation, and as a consequence to understand the way ’ e
the obJect is constructed (p 177) R '

jﬂ‘ Thus the Eormaticn of concepts like the evolution of intelligence Ca

:I.n the child invol\Fes the" continuous organization and reorganization of .

' one s perception of, and Teaction to, the world around him. Once again"

we note the conplementary processes of ensimilation and accommndetion
at'wcrk For Skemp (1971), the equilibrium theory emhodied therein
f 0
shnuld permeate the vhole teaching procees. He obeerveer
2 d . ;
' The responsibility of the teacher in the early stages
‘-of learningJis therefore great. He has to.make sure that - .
‘schematic learning, not” just memcrizing .the manipulations_

modation is needed, since at the latter stages the pace. .;
'_”muat ‘be slower, ~and progreas more carefully checked (p. 53)
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“.v 7 ‘the principle operate in his own actions, ' Then,” it should

The equilibrium theory auggests that concept formation, at the -
primary level iu particular, hegin with- phyoical experiencea and . .
+ " &

(1963) discerns it,_ 'l £ N

- " In. trying to teach a‘child some general principle or.
" .rule, .one.should so far as is feasible parallel . the |
§ developmental process of - internalization of actions. That
o is, the child should first work with the principle-in the ..
" - most concrete and action-oriented-context possible; he - .. ~.. .+
"' should be allowed to manipulate.objects himself and "see" . "
. become progressively more internalized and schematic by :
reducing perceptual and motor supports, €.g., moving from:
- ‘objects. to symbols of objects, from. motor action to Bpéech
'etc (p. 84) g L ’ ;

. The success of Fortson (1970) in teachiug beginning mathematicahm
to five—year-olds through multiple-stimuli techniques using concrete

_materials, bodily moyement, and sound lends support to Flavell s

i o . = e g ..,;

) -?bservation - " '
i, *

Callahan and Gleﬁﬁﬁn (19?5) in tackling the question of "Hhat

-

f.‘. kind dfxma:fjmatics program for the kiudergarten?" conclude that

fﬁ' “ cognitive elements (concepta and understandiugs) . » . are best learned

I 1

,_by actively manipu a\\\fazhe materials, then by workiug with pictures
ingsy

__which represent EL finally with the written symbols“ (p. 36)
* In addition, Farnham~Diggory (1968) emphasizes the 1mportance 'of visual’

-

-and action—haaed mathematical experiences on a neurological baaia.
e Thus, particularly for Blow lcarners, it is important thet we’ provide

.,._....—-

many experiences in which they are. allcued to "see" fornthemaeluea what_

.48 going on by the actions they perform on objects.. As Schulz (1972)

»
-t

observes, "tactile experience with obgects and events are indiapenaable

; to the learner who has no- other effective input channel" (p 5). ,‘.‘

proceed inca sequence uhich facilitates internalizetidn.v As Flavell ? ‘.:'

P




- asg numbe‘r and length arise out of the child's firec-—hand experience .

thésis, proffers a complete teaching strateg}' based on children having - :

" a concrete to el;strecr. continuum has been well delineated by Underhill ‘B

Harvin is better suited for our purpoees, let us investigate :Lt further.

-

’ .‘2"2 ‘:‘ A
v A
LS o % . , . . .
- -. - o0 S . . b e e s
o L o, 0 RN
Y

Lm.rell (1966), in noting t'hat the concepte -of erithmet:ic such

of reality, supports the need for many varied phyeical experiences
fnr l:he young. . He nbserves that T ey " > ,I ] '), ;
R particular concept is more likely to develop if the 3
‘child receives many ‘different perceptual impressions of
the" concept—viaual, tactile, kinesthetic-all embodied in‘a . - ~ -
. tumber of different materials and:in situations which the
child can construct for ﬂimself but in situations which,
_ evertheleeo, ,all exemplify the same underlying structure’’

(p. 211) .

Dienes (1969), besidee 1ending experimental verification of this

g o

-

#

direct interaction with the environment l:hrough game—like eituetione

1.
- v

From the‘_above, -then, ne can deduceﬁthat the concrete, physical

.‘. -

vorld which the child‘ understands should always be the starting. point vl
f'oi: the learning of new concéptn. 'The'mjanner in uhi'ch‘ we proceed on.
r E "'

(1972) and by Helch nnd Hervin (19?6) . Since the work of Welch and,

The Concept Continuum

\.1
Welch and Harvin (19?6) have talcen from the ‘work of Pieget,

°

Gagne, Olaen and Bruner and coustructed a concrete to abel:rect continuum

-

which they believe should be employed in concept development with young ¢ L
3 e o B - * . N " i . . ) {’ .
This concepz: continuum consiete of five otegee. concret:e, ‘ o

-

pictoriel diagrammal:ic, oy'mbolic end ment:al and highlighte the fact

that a eucceeaful mathematico program is not only aequenl:iel but. eleo

providee stimulating experiencee of an increasingly mature nnture.
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- DIAGRAMATIC
- g L o -
‘ "PICTORIAL . ’
’ CONCRETE R
] - 2 5 / .
.{‘. .,;. -,
. ’ Ler. us now- 1ook hriefly at t:he five levels which the concept
Icontinuum highlights. A o ; &

(a). Comcrete. At this-level children work with real -

dh g T

i objeéts such- as t'oys‘, counters, -'etd. - By 'manipulating these, qua’ntita-'.
:‘ti\re and spat:l.al relationships are diacove.red It is impn:l:ant t‘hat

; we cap:l.!:alize on the fact that conce.pts at the concrete stage have

-concrete referents as meana for thinking and communicating Helch

'apd H’arv:l.n (19{76)'sensit;l._ze_us" to ‘the pover of i_:h:l.a ‘al.;age ag‘.i

follows. T L . =T "

Xt ve. 1ose sight uf the need for an ar:chor in concrete-
- ness, learning can become over-verbalized. This leads to.
inadequate referents id -actual situations. :‘Teachers musl:

' recognize thal: concepts in mathematics -are very often . - o

.- applied to the real world and therefore must be based upon )
experiences that are equally t:uncrete.‘_ (p i7) i

R . I T e . A,
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(b) Pictorial' 'l'he pictorial Btage 3:Lves a p:tcture of the o

’ obJects utilized in stage one and thereby helps to bridge the gap to

. the bore abstract symbo;l.ic stage, .Hit‘hin tl_:e‘stage exista fcur'leve],a

- of abstr'action which can be'anployed. I There are:

(i) Photogra.phic - the plcture 100ke exactly like the

. i I object that children ha.ve been manipula.ting during the I. -

concra te 8 tage

. (ii) Attistic representation ~— gome of the details of

-~ -
. . e

. the photographed object are omitted, N

]
(:l.ii} Sketched representation . an outline depiction of

the real thing. ‘
(1v) S}nnboiic — a mark or geon:etric sh.al‘pe .in place ofl

the object ro - . .
The reeearch fi.ndings of Campbell (1979) and Poege and Bonge )
(197?) caua.on us about aome of the pitfalle children may experience o
in interpreting adult—made pictures. Obviously, we nedi to be sensi—

tive to auch interference in children 8 concept formation. In addition,.

we must utilize the mode of verbal interaction to clear up ambiguities X

and thereby al].aw effect:l.ve conceptualization to occur,

-

(e) Diagr amatic. The bridge betveeu' the concrete and -

pictorial stage.s xrith the sylnbolic Btage 1s provided" by the diagramatic.

Here quantitative and epatial relationehips are represented by some K
o A

type of drawing, e g., instead of four pictures of tHo birds each, a

-

diagram depicting a multiplicetion array Uill provide good representa—

R

ticn together with the lnotivetion to search for a pattern.

r‘,_. ._

1
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s nnl: innate by any means. AB such it must be taughl: ] 'I.'hus, the
teacher ahould have children experiment in drawing many d:l.agrams and .
in discussing the atrengths and weaknesses of their mudels. ' In.so

doing, children will be led tuward more systemntic generalizations of

mathematical idéss. WO ,..-" gl 9 ¥ ": i N
- " — . \:._ : ' ol ' '
i (dJ' m'ollic V-Tiiis‘stagé' 'rebi:é.'senté the’ “sﬁbr‘than " of

communicating quantitative and apa.tial ideas and as such is highly

v dependent upon children having facility with pr:lmary cuncept:s obtained

at the cuncrete and pictorial levels i

It is. important to realize that there are different le!vels of

abstraction within this. stage, e. g., tha additirm of twu-digit numhars
r.:an be, symbolically represented as:
(1) 4 tens 3 ones - oo S5

s ., < -+ 2tems . -4 omes -

" 6 tens - .7.omes ‘ o i
Sucqeéla;iwelf; ‘this uouid ;Lé.lald. to: 4 ‘
(A 403
T 4200+ 4 ¢ k
60 + 7 = 67 '
Ehd finally tor - * . . § Pl
SCEEI R e S T L .
.},'.'. .ﬁ-‘..ﬂ ‘ . . : ..‘: 4 .‘ ;_-!-. 21‘ . '.. ) . ) : .
o " = 67
: ' r: '_
s
'. 'N." ! < )

"I‘he ability to diagram mathematical :l.deas and’ relationships

g -
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_ concept development does mot get stifled

; telly feehion,“ an effective technique mighr. be to have the ch:!.ld label- ‘

[P ¢ T ) S

: .ey'mbolic stimulue and have to handle the. queutitetive relationahipe

Y T

3 opportun}.ties for students to Bolve real-—l_'l.fe prohlems without the

\ l:he marke he mnkee to add two quantities and eubeequently replace the i

mental that we ehould etrive for maximum cepeb:l_lity in t

oo '_ s 4 i

At the symbolic 1eve1 in perticular, there 15 a tendency on

"

t.he part of some children to revert ‘back

/

to a previous etege, e Bes R o

using fingere or mak‘lng marks in a telly fashion-. To eneure that

at: this etege it ie eesential -
that verioue inetructional techniques be ueeg to, bridge eny gap which

== %

may “have occurred in” the continuum. In the: cese of m.ak:lng marks in a
“‘ ‘.

() I
.
I At

P

first group with 1ts lebe.l and count on._ Thue for 4 + 3 we might he.ve .
the following v 2R ." b
111

/110
4'|

/1].. (draving marks)
11l
5 ‘ ’ v _ --"5".

/J{ . (counting on) '}
3. - 1 Ry ., . =

. . . -
o s : : ‘i

v A -(i).._:

. _'(ii)' ;,(labeling"ﬁ;ar‘l@)' e L ’_‘.‘ o

&

(e) Hegtel Stege :

At this level we are given a. verbal e T o

- .

Nhile.

‘s

‘in our mf.nd, A, e., .no ob] ects, papere or peneils are allowed.

e , >

this is probably the nost neglected of the stegea on the continuum, it o

'ean be orgued thet since t:he mathemat:l.ca of everyday l:l. 15 _moetly._.
2ty N

. réalin.-‘. At C

any- rate, ccrmplete concept deuelopment would suggest our providiug

wart
T

-

!

sid of pencil and peper.
- It is lmportent to not:e thet the etages on. the concept

'contirmum areé not separate and d:[ecrete entities. C‘hildren w:l.ll oftenl L o "

-jump ,to‘_stagee or rlegrees. ‘to pre.v_.ious levela. However, it is eeeeut:l.el
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that our mthe.matics prograni be- acqucnced 80, tha.t esch ch:l.ld is g:l.ven

r

' ‘the opportunity to movc along the continuum :l.n the light of hia

1wyt

__foir 5lou learnera 1n a manner which iu consonan!: with l:heir qconccptual :

"'\\'

cognitive sl:ructurc" needa, :’.nterests and succesa 80 thal: effecrd.ve ;

conceptualization w:l.ll bc assured. As Poage and Poage (1’9?7) notc. '\"_ .

I

Ic.1s’ difficult: to clasaify every lesson :l.nt.o a spacific :
.category and this is not necessary for -establishing good 4
4 -1earning gequences. What-is importsat is that atudents 5 A -
. receive the types of lessns that fit their st:ages of. | T
.growth and_ deve,lopment, ard that they are given adequate
: experiences with each of these typca.- (p 412)

' -

'and Harviﬁ alerts 'us t:o organize a.nd sequence insl:rucr.i(onal material

. - EL I

development. It ia particula‘:ly important that :l.n our atr.empta to d

. cover prescribed mm:erial we arc not deluded by uuperficial vcrbaliza-

- _'tions which would tcmpt us’ to akip foundm:ional stages _ht_all_timca

it :I.s :I.mpnrt:a.n&:, as" Schulz (1972) pul:s :Lt tha: we ". 5 4 step into

the pupil's frame of refermce agd look matters _over from there" (p. 17)

R ﬁf £ ective“Function-iuﬁ
- '/’ - ' b
‘l‘u view learn:l.ng solcly from a cugnitive developmental view—~

‘poiut: ia to be overly simpliatic As primary teachers in particular‘

: 1earn1ng sil:uation. __ ¥ n A

L

" can verify, children bring more to thc 1earning taak than their

cosnit::l.on. The ch:lld 8 aelf-—cuncept and hié attitude towax:da the

learning“of mathemat:l.ca tan be uverhpovering deteminante in l:hé

="

' Buth how the child v:lcws himaelf aa an 1nd:l.vidual and & learner

_—y

and how he vicws the teacher 8 accepta.ncc of him have been subjectcd

'to _re.aeq;:ch. ) F:Lreatone and Brod}' (1975), in ‘a longitudinal study

1]

13
|

In summary, the use of the concept continuum suggested by ‘I.-Ielc‘n ;
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during which 79. kiudergarten children vere followed 1nto the first
" grade, found thet negative intera.ction with :eachers had an adverae
effect on Academic echie;ement ! S:Lm:l.larl‘y, Feighery (1.9?5) found L
t:hat kindergarten children chose to. work less tilne in the enbject

I v

area: in wh:l.ch wrong anaqets we.re criticized

T

On the other hand Dil and Gotts (1971) found an. improvement 7

'in.'.ari_thmetic eelf—concept‘among geven to nine year olds through

]

- combined poaitive reinforcement,. peei: .iutetactiou, and 'selquential‘ cur-

" riculum.- o' Brien (1975), in turn, found that the more positively the

teacher perceived the pupil r.he grea.ter ‘was hie achievement in

mathematics. .
- 3 \

“ i 'Fof ytmng children, in particular, prailse has been fou'ud Tt.lo' be

a highly effective way t:o motivate. Maeek (1970) in atudying the

P )
behaviour of children when teachere pkdeed such positive reinforee-

ment ‘as. verbal praiae, physigal contact, and faeial expresaione 3 '

indical:ing approval, concluded that significant increeees in mathe—

- matical performapr.:e and 1in task orientation occurred when - auch

(A
reinf_orce;eent wage frequent. Wheu reinforcement wag stopped lower
Ly w  Gedl B /
perfo‘rm’ance was noted. . Hovever performance increaeed again u‘nen

&

reinforcement was - reaetivated

-

4 : vaiouely, homr ehildren feel about thelhselves as individuals'

and learners playe an imperl:ant role 'fn hov-\they function in the

' achool eetting. Admittedly, ‘the echool hae little coutrol; over the _'

effective development which has taken plaee prior to echboling.!
Hdwever, if. we are ta foster positive development in ﬁ\e affeetive :
domein, it 18 imp‘brtant that we 1eam as much as poesible about our

I. . _- i ." L - & e '

i . B - .23.

.
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.young chi]dren Iao'-thnt we may tune fn to l:u:m ‘they. view :l:!e.mcclircs in

the ccﬁ'c;cl' env:l.i:onmehl:. e L

Thc relal:innsh:l.p bet:ween sclﬁhconccpc and schiavement or

. success 15 one of which many' educacors are sens_itive. Tabs and Elkins

(1966), for example, note that if a child is to be‘--m; efficient’

1earner he muat firét' and. foremost"'feel good abbut: ‘himaelf."'. They

) concend I:hat cocial and exmotional sta.bility are a must fqr the child

:l.n che clasa aetting ‘And such security comea, at the pr:lmary level

:I.n pnrticular, from mul:ual trust and respect beticen the te.acher and

-the ch:I.ld '_ ' S . o /

Thia :I.nl:erdcpendencc of child ang- adult, be :I.t parent or.

'l:eachcr, ie, highl}ghted by Jcromc Kssan (13966) uho auggcats I:hal:
‘childfer atrive for recognition from parcnts and teachers and are
wotivated to adopt behaviours and lear.in ekil1g. which will makc them.

more like thcir models. In Kagan 8 tems,

. If theae modcla display an :I.nt:erest in the mastery of
.the intellectual skills; the child will attespt to mimic ~ | -
such magtery in order. to maximize similaricy with the
wodel. . . . The absence of this dynsmic in many .lower-
- eclags famllies is partially responsible for the fact that
' lower—clges children are less high_ly mntivatcd to master.
mtellectual skllls. {p. 99) .

In vicw of -this it is amall wondcr that children of 1cmcr—
v f .

class fam:l.lics frequently suffer a tfaumatic. loas of sclf-estccm ;Ln the -

-~ ‘.

,pr:l.mar:) school. Thelr. e.xpcriencea at mcde].ing pnrenl:s have ‘not .

_fostered thoac sk_-l.lla pr:l.zed by teachera. Ncrw -1n the:l.r at:empts to

1

model the teacher, they find l:hemselvea ~at an unfair disadvantagc B:ane '
1Y
- many of the sk.‘l.lls teachers feel average c.h:l.ldren should posaeaa

whe.n they besin school are 1acking.
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s (1968) As it pertainso to the slow learner in achacl we find that ° ’h

.30. o H

The Bolution to thiB awkvard situal;ion i often sbught thruugh
4 ability gruuping Hﬂwever, Redmond (1969) cautions againat “such a

'practice since the Belf—ccncept and level of aspirat:l.on of t:he alnw

\

l

1earner may be adveraely affected In addit:l.on teachers and parents"
; cxpectaticns may be lawered as well\r The aignificance of such expecta-

. -tions has been d:amatically dem0n3t1|'ated by Rcaen!:hal and Jacobson

: both the teacher and the priucipal expecta less from thcse rej:ar:le.d‘ -
.\ N
.'ch:l.ldren who i turn reward such expectations with 16w acade.mic T
' 7 sl
perfarumnce. _ IS o N

Unfortunately, this initial lnss ‘of self-worth as an effective

. learner 'becomcs fself-perpetuating for our disadvantaged learner

"

Schulz (1‘9?2) prick.s L the conscience. of us sll with his poignant

[ re.mark that "Iruuically, schaola may be r.hc only treatment centers that

blaqle the- patient rﬂther thau the trestment when thiugs ga wrong” Ap. 2).-' .

What we ceu conclude frcm the l:lterature on affective funct:lon-
,"i.ng is that if we are to make the slow learner feel good abcut hinself
in the learning of mathematica, it is fundamental that we be continually

T

or:l.e.nted to the pnsitives and the aucccssea. Once a Success cycle 'has
been activated the journey along the concept continuum can be a

rewarding one for both teacher and learner. As Gi.nsberg (1977) so well g
'gbger\res: .' P . ‘-. . o . ‘.‘ -..': ,
. Childrgn's self—'c.ot‘u.:ept. {s usually boutld'.up', with thelr
- intellectual achievements. In some cases; helping -
.children to improve their schoolwvork may do more. for their "< -
. emotional health than well-mieaning attempts to analyze and

""_ ! trgat their emotional disturbancea d‘lre_ctly. (p- 148)

]
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'If vt aze to pay wore than 1ip service to the difficulties i
'e.xperie.nc:ed by m.any chilﬂren in their cug:nitive and affective develop- )
. "
. -ment. it 4s mandatnry thau ve suggest concrete sr.rategieu for >~
re.medial::l.on and growfh. o . . I
| . Hh:[_le our cutaory look at the cognil::l.ve and affeccive domins ‘ -
[ -
g:lvea ug a perapgctive fram u'h:lch to v:leu the 31w ].earner, 1: s
importsnl: that we attend to many of the spacifica Hh:lch face. thaae o :
1
children on a day-tn-—d_ay ba_s:l.s. In order that vehay do thigtna - = . ‘_3'
" logical faéhi.up, ‘a 'gulide sugesting .appropriate mathematical experd= _ §
.ences for slov learners in the -first three years of -school Followa. Co
, - . , . i
oY T ‘ ' o3
. - . ' ) ‘l
. .y * §
. } g
. - E
i E
N ;
\ ’ " h
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A GUIDE FOR HELPING THE _sz.owﬂ-mmzk

. ‘,' . . . . F .
N " . . - SEMRCEEN -
h N i [N ) t

This chapcer conaisca of the nucleus of a pr0pdsed handbook Eor

teac.hera baaed on the research E:Lndings delineated in the previous :

chapter. ‘Such an aid is designed primarily fur usge. 1ivit:h the Blw . ‘. ;

leaming atudent. ‘ Ne\rerthelesa, :lca attenl:ion to the manner in Hhich

] . o

all children learn mathematica may enable it to be uaed as p résource

hy all teachers using :he Irweatigating c.hodl Ma:hem.at::l.ca program
L ] : . - - / { .

. L
] - . . :
~
-

’_ e .[ntroduction € L X e ';-

3 . .o = L

-‘,'

The presaurea upon the K.inderghrten, Grade 1 and Grade II

Lo

St

:eacher today are many and varied. Teachera of@ suhsequent grade levels

"

ex'pec.l: children entering thedr. c].aaaea tu show evidence of ‘hav:lng

: masi:ered ,r_he content: mat.erial of earlier 1evels.- I’arents expec.t; to

= -

' gee t;ang:lble signa of progress in tha fom .of tests and worksheeta
0 "

o

I:eschers Lo spend more ti.me at the:Lr area of expert:lae.

s v

Given theae demamfs, ‘the prim.ary teacher often finda :I.t: .
d:lffi.cult to cater to the needs of the individual,child In r.he' case

will be victimized because of presaure to cover de.aignated mm:eut.

Il: 1g ‘the. purpoae a:l:' thia guide to suggeat: means by wh:l.ch the'.‘

sluw 1earner will be allcrwed to progreaa through a mathematicec

" R curr:l_culutp which adap!:s i:self l:o the learner rather - l:h&n the learner_-

L@

and curriculmn apecialista often compe:e with each other 1:1 encnuragi.ng )

of the’ slow leamer moreover, a real danger exiata that h:l.s developme-.ntl ol

. . CHPTER LI ~ - T . .

A e
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\ - to the curriculm._ 'I'a do this, .00 radical departute frum the preaent W
iy "
program 18 seen tu be ner.easary or d.esirable. Indeed the Inveat.igat—" ° %
' ing School Ha:heustica pmgrm 18 admirably auited for vork:lng wir.h
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AL : 1. Why. bother teaching mathematics in primary school?- ™ . - :
- ;' - X K S o' 3 A " ., ‘ : [ S W ) it ;.-,' o i .: _. i ﬁ ‘:
. & ; . e - E - . & , , 4
ot L {7 If we are ‘in accord with the: observations of the Taak Fnrce cm
ey ) I: ‘ . g , 4 " .
=i : o Educar.:l.cn t:hqr. Y - the first: aim uf educatiun should he to a].low the
o ‘I ' ‘ persun l:o re,a.ch the highest levcl of :I.nr.ellectual achievement cf which v
5‘9 N .'\‘ ..-‘.t L = [ ¢ " .3 3
, sk : he is capablef," we must of necessity placE‘mathemac:l.cs in. af‘prdm:l.nent .,
4 ..i.' " _:. - & ). L . 5 ;- g <' ' i
fod i € 5 % . pcsition in our primary school curriculum Indeed a closc relation—' A 7
P ¥ 9 -3 ' :.; & te 3 £ el ) A 7Y " H
s O T o 3 e ' Vs -
. I = " Lo 3hip exisl:a hetween the intelléctual development of the ch:lld aud the e
- . gy 2 ; . y | A
L :Lnformal ma;:hemat:l.ca he’ develops to systematize and order. the world "
Wy 3 .‘.‘ : .
5 i o | e 2 about him. Because of th:l.a we read:l.ly disccm that all ch:l.].dran come :
A Gt o p
) 'f : - & to school possessing at least the rudimem:s -of the’ subj ect wh:lch w:lll
R f S - g g becnmc mare fcrmalized into thc principles of’ mathematics, e.g.., all &
. e oA [
- TS SR~ T "
e P Y T, kindex;garteners know when something :I.s 'all gone and can make groas 7 S g
A e nes 0 B TG o s )
Sy l. g " - compar:l.sdns about who ha.s 'more or ‘less' In essence, -the sthect 2, e
*'a l_‘,i.(.t e ; " 5 .. ' hi . = L > hae !
T B AR AR maf‘_l:er pf - mathematics 15 80 t:l.ed into everyday exper:l.ancea that the N -
o N 3 4 i mo:ivatiun ir. deri'vea frum these experiencca makea it a natural veh:l.cle : :
YiME G T N, 4 o™ b
';."ﬂr; e e i through which we cqn cxtend ch:lldren 5 preschool exper:l.encel aucl ki
.t e g , b ‘
A TR N 5 simultaneously aasiat in the:l.r inr.ellectual developmanl‘: . . cj
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: with the child '8 aocial and amotional grouth. DE special concernlfor”;

'ua is the developmenr of. che child 8 self-concept uhich grovg gradually
'aa the reault of the feedback ‘he receives from other people and from

'his own activities and achievementa Our-primary achool ‘child is

) s conatantly evaluating himaelf aa a, "doer--as an individual uho can ot
' Eadnot do well.academicnlly, socially or athletically Aa.auch if' oo
we are to make the primary achool pupil feel good about‘himself we §?<f

s .

- muat give him many success experiences.i S "f

L . . - _;_',. " . -
. : . L .

3., Vhat do we knov' about the dévelopment of'intclli'gence'f '

: 3'{w . Tha work of Jean Piaget gives us sotie insight into

the manner in uhich children develop intellectually. For,Piaget;"

- intellectual development iB an active procenn through which. the

L

' -child becomea more and more adept at making;senae out of. his

environment. In-addition; Piaget delineates a numher of develop;'

i v mental stagea along this- continuum in uhich rhe child perceivea and

. :interpretqfthe world In a unique way. These stagee, which are -iq -.4
- - . I o .. -,- " oo ) ‘I_‘.' oo \
' _,cutlined in'cﬁapter 11, ‘Review of.the Litarature, alert us to the "
I

,.fact ¢hat children are not miniature adults but’ individnals uho 3

- interact with their environnent in a_manner . appropriate to their -

-

R T developmcn:.‘f_ ’;_~ . :if T y‘;

B
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4. ‘Do the stases of intellectual development hold -
© true for all individuals? :

Reeearch documents the'eeietence of these stagea for}all i :”575
flp except the severely mentally retarded 'Hhile thebage7referemte'uary; |
‘ “—from culture to culture and with the advantaged end dieedvantaged the

eequence'of development through the eteges remains the same, ~ Thus, :‘.
in dealing with primery echool children we cen feel confident thet the :.'Il

1 development will be iF aceord with thet theorized by Pieget.

5. Who are the 'slow learners'? . L .
: A | o o e

"The reeearch‘data'auggeqts the following eﬂectic‘definitiqnfto_3

i1

identify the core group.
v S )

R . . "A slow 1earner is one Hhose ability te' learn is-

. advereely affected by low intellectual capacity and/or -
slow intellectnal development end!or a poor self-image.

. At a purely pragmatic, claesroom level we shell admit anyone

i who hae difficulty coping with the average course suggested in. the

teeching guides for Investigating School Hathematice. Ag euch then;,

elow 1earner' i a- 1abe1 which may apply to verioue children at

N
2

different timee depending on the mathematice topic. ' . . e

6. th focus on the glow learner?

. The presehree upon primary teachers td-cover specific content -
plecee them in a difficult poeition reletive to the elow lesrner.. All
too often prerequisite skilla have to be hurried through in order to

do the work euggeeted at the grade 1eve1. For the elow learner. lecking ’f

o e ek i 8 B . - — T e P

¥
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: technique makes the diEference: Thus, if-tenchere beliefe that

';heterogeneoue grouping 1s nore effective for her class, it Hill be’.

. has tremendous motiontional-pooef for the nlow learnmer. He feels he

Y I

T
i

these -pretequis'ites, and;‘doftm other prerequieitee,‘ the';:'eenlt"is

'1often fruetretion and a lowering of his nelf—concept.

While the Invee_igating School Hhthematice teaching guidee are

-adaptable to the slow learner, there exiate a néeéd to. pinpoint epecific

etretegieo by uhich the slo'l-r learner. can actively patticipate with his

' peers in the mathematice topic u.nder consideration. +In addition, by
: offeri-ng practio.a.l suggestion:;'to help the olow learner'it-ie hoped.
'that we will be able to’ a.ttune ourselves to theee slow learners and

' -.thereby help them develop intellectually in a oognitively healthy

" BADNEY .

7;. IE heterogeneoue gtouping more effective than . homogeneoue
’ grouping? L _ . . e

-

R - . - o . ‘: .

| - . . . L .
Reaeerch tells us that the teacher rather than the grouping

? 5‘

However, vieued from l:he child's point of view, homogeneouo grouping

) may be quite; deveetating. Cognitive oonceit or, cognitive defeat ean

. xebult depending where;the ch1ld finds himself. For the elow 1earner,

being inla claps where ieee is expected of hin by teacher, principal,

L 'end.parent'can only serve. to lower him self-concept as a doer in thé. -

academic sétt_inﬁ-. . . ' - S T

[
L]

8. What are the. advantages of using the Inveetigeting_s_g_lyol Mathe~

matics series with the slow leernero in the regular classrcom?

I

"+ Belng :l.n the game boolt,..efen :LE he is doing something'_different,-

ST
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: matea to remain there.

. the' security ‘of Ir.nawing what is expected of him_. <L a

oL .. s . . v Ll
/ e <
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‘belonga ard will readily accept aaaietance frcm hia teacher and claae—

Y

“<

" Ine addition to giving him a sense of belonging. the Inveatigat- _3

igg_?chool Hathematica seriea offers many 0pportunitiea for help via

the five—point teaching{learning strategy that it auggeats Letuua

X AN
look at each phaae ‘of thia atrategy and see the relevance it haa for -

_aur elow 1earnera

(a) Preparation. Here the-téachar prepares fer the leaaon'by'eaauring;,'

that manipulatives are’ ready “and that prerequiaite-skilla are assured.

Hhile attention is drawn to the alov learner when we consider entering

r
S

behaviour, tﬁe preparation o£ manipulativea providea an’ excellent

avenue through which the alow leatner can become involved even before

IS

'.the formal part of the leaaon begina. By helping to distribute and -

o

[
_at timee to make menipulatives, he- can be made feel gcod about his part

\

in the leeaon.' Io additian, the preperaticn phaae alluua the teacher

’ to atructure the leaaon for the child by acquaintin him vith the

f

aituation at hand ‘and the objecqive(a) to be acccmpliahed Such

structuring is particularly important for the alow learner who needa_

(b] Inveatigatian. The investigatieu phase is the core of the

.'deaignated learning experience._ Here the children ere encouraged to -

=

become actively inVOlved individually or iao. small groupa, uith the

'-germ of the idea which ia centhal to the lesaon. Since this activity

is child-centred, the teacher i freed to help the elov 1earnera uith

extra inatruction which may. be needed ko undertakeltheir inveatigation

» . Tk . .
eucheaafully. ' - e . -

a
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(c) Discussion. This atage, too, is well suited to L/l;e slov learner.

Durins this phase the- teacher and children interact verbally about

i
what the inveptigation revealed.- Peer interact:l.on and .the 0pportunity .

/ R . \ .
for the teacher to .clarify and ertend concepts are integral-parts of

the diacussion phese. For ﬂ'lB alow learner, in particular, the linking

"of the experience of the investigation with its interpretation is

mandatory 1F we expect himfto convert objecta and actions into verbal

o

,(d) Ueilization, Here tne'cllild worke on his ovn to use the ideaa '

developed in: t‘he investigation and diecussion phaaes. The exer'ciaea
are graduated in diEficulty and permit the elow learners to work at a

level belov thae 1suggeated for average ach.ieuera.

- F s

. (e) E:ttenaion. Th:l.s phase a].lows for' the use of remedial activity as

well as maintena.nce and enrichment opportunities Thus, the slon

learner can avoid the frus‘tration nf having to proceed to’ new. ideas -,

' before the previously presented idea.a are understood. In some eaoeo,
"'mure phyaical embodiments of the concept may be given 80 th.at the nlo-..ar

vlearner ia given the rein.forcement he needs to make the concept hie own,.”

.Such horirontal eleboral:ion can prove invaluable in oement:l.ng a concept '

whir:h might not have been properly aaaimilated In addition, ohildren

.-who have the concept can be employed to see how well they can help a’

friend‘ Such peer teaching nolt only helps the slow learner but often

helps the yo-ung teacher further consolidate his conceptualization.

In fact, many teachera Imve found that employing a "buddy syatem helpa

child—centre t‘ne m.sthemstica activity of the classroom and thus allcms

i . .
'
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qu more effectiﬁe anployment of the Investigating_School Mathematice

teaehingllearning strategy. { UF oy, ey .. i . °:f
\ ~ 1 £ .. .. - ‘v | 'r o L) . ):': -

=
L]

~

‘9 .' Why place such strong emphasis upon. the investigation stage for o

the slow learner?
- _ . {_| " i

The knowledge we have gained from Jean’ Piaget and others about

the- way children mZke sense out of their world leads us to. apprecia;e
f &
the.need for the existence of meny concrete experiencee.‘ The young b

learner, ‘and the olow leerner in particular, neede the freedom to kncw

A

'_ an object in a manner which 1s appropriate for him.' In neny caees,

this means allowing children to act on objecte ag" they.. did in their

T,

1 seneori~motor etage in order that they may get some’ 'feel‘ for the

)

¥

". thher then of kiud :: = .

eituation end thus be. freed o ebetract the desired concept.:
3 7

end manipulation, the authore of the Inveetigating School Hathematice-

eeries ellow us to simulate the mnnner in which children firet come to

© 7 know concePta in their naturgl setting._ In addition, by encouraging

children to take the initial responeibility for figuring things out,

the child io placed in ‘a situation which in eimultaneonsly motivetional

LY

' and creative.

L]

To'euggest thet such a procedure'ehonld only be used with the -

] : .
averege end‘ebove is not in accord with the facte.-'Indeed our so-

M

called slow learners are well eble to initiate’ conceptualization if

" the required prerequisite slcilla have been maetered and ‘the neceeeary
3
direction hee been given. . As we find in eo meny nitnntione, the

.

difference between the elow learner and‘the average is one of degree

- o .
B L -
-t

By atructuring a particular time for such phyeical exploration’

A
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B SECTION B. . ..
T : CTe
GETTING STARTED ‘ SR

1, P I
.

"-Ghildren may.come’ to achool in Neufoundlend anywhere from &

,yearn 3 months to. 5 years 8 muntha, they nay come from a home which .
.prizes intellectuel endeavours and schualing or from one in. which school

: ia shunned by parente and siblings alike, they mey come . from a home

which Provides a multitude of experiences for them to know about the
world arcund them T from one where the television screen dominates

their ‘waking hours; they may come from a.home where perenta are inter-

estedfin belping them order their world or'fron a home vhere. adult *

' _'mediation-is virtually nonexistent. Whatever tbe .circumstances, they

are nonethelees all deeisnated to cone'to the ‘¢ame claanrpom'on
' v " N " * B .
thet‘Tueedey after Labour Day-nhmely‘the Kindergarten. classroom.

A SELE{egy for Kindergarten initiacion N

Iknowledge can be obtained best from one-to-ome end amelI group

interactiom. The opportunity for guch interaction can be obtained

. Given this wide- discrepancy in age and background, it iu .‘
obvioue that many children will not be reedy to cope nuccessfully -
with the preacribed kindergarten pragraﬂ This being so, it is
important ‘that we strive to adjuat our instruction 80 that the
development of these Blower 1eerners ia nurtured and not frustrated.

Knoulbdge,of the chiidren we teach is an obvious pre- - ‘

requisite to any detision we teke regarding prdgramming. This

+

if we start our kindergerten clasees in September in a more

i A e T e e T E m e e —————— e & .




_-are helping them make the adjuatment to their new environment.

’child-oriented:menner.

' helpful guide to primary teachers, A Starting Point.

.the smaller group, children feel 1ese threatened and the’ teacher ia

j- ' igalliey S g, .hin - 3 T 7
.. 7

LU

This we can’do by‘dividing our kindergertenbgﬁ

P

. classea '.Lnto small groups fo:l ddmission purposee ee euggeeted in that

In additibn, by=
eimultaneouely shortening the amount of class time for beginners, we

‘Given |

able to’ get acquainted Hith them on a more individual baﬂis.

Following thia procedure for ¢he first Eew days’ end then com-

‘ bining our groups allowe children who have 1o playschool experience to

. ofs their claeematee end the’ teacher.

‘the teacher to Bet the atmosphere for the echool year.

'assimilate their new environment more readily and get to meke friends

a
- -

Such aecurity ie particdlarly

'.important for the child from a diaadvantaged environment who may o

i

ordinarily find hie firet school experiencee very fruetreting.
These first few days of nchooling are eapecially importent for

ObUiOule,

-the teecher uill be underteking much informel diagnoeis of her young

Pl

learners to determine their abilitiee and intereeta. However, her

;._'prime concern Dust be in getting hcr kindergarteners to feel that they

\

ot

*0ur Lady of Mercy Primary School in St. George s has refined .

" this strategy by initiating kindergarten registrants -in May and Jnne.“

._Following registration, during which children are: introduced to the
“kindergarten environment,

"classes' of - .approximately six chiigren are
Each clags takes -turns coming ‘to kindergarten for an afternaon

set up. . _
After each group has had at-least one day in the kindergarten_'

Beesion.

' environment, the groups are combined until they attain the clasa size

_"beginning.

; designhted for September. .

. interests .helps the teacher plan etretegiea for -September.
_the physical and social experiences of the children in small groups
"provides a readiness which, because of school opening administrivia -

This initlation takes about two wéeks.to
complete. ‘\The diagnosis of each child's development, skills, and
In. eddition,

and parental expectations, ‘are. often unattaineble with a Septemher

-

PR L L
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h belong and ‘are vanted in the'claeerdom

~For thoee children vho exhibit
few school ekille and appenr developmentally inpoverished the challenge

is greet indeed

. ‘?‘A.

Egportance of -the: Child B. Self—Concept : ;-

-

Reeeerch etudies ouhstantiate the importance of having the child

feel good about himaelf. His eelf—contept is - pnrt end parcel of his
r

cognitive development and must be helped elong through the underatend—

1

. ing teacher who edapts kindergarten experiences to ensure success.

]

treats children as unique in their own. right.

Thie success: vill be*nurtured moet abundantly by the teacher vho

. '

If we vant children'to

Eeel importaet and poeseee healthy eelf-conoepts, it 1s. mandatory thet

-

our interpersonal relations reflect thie concern. Thue, we muet be

L"avere not to telk dovn to children but to be as original as ve are with

t‘ refrain from commenting on the correctneas of vhet children say.

F

a8 edults

N developnent_to‘do 30..

t

eay.

will prove a moet ueeful evaluative technique in assisting us to

{

aeoertain the child 8 methematicel conceptualizotion.

At the kindergarten level eepecielly, it ie important that e |
al 4
After

all a child B observation or lansuage may not ‘be right from our point

of view but totally logicel from hie. Verhal correction is often

interpreted by the child as an attack upon. hin as a pereon. Rather,. -

we should accept his point of view, make a mentel note of hio ' L

discrepenciee, and try to errenge expetiencea which vill align the '
child 8 thinking vith ours when he is far’ enough along in hia

By utilizing this strntegy we let the alow

' r;é_

It ie essential, moreover, thet we ohov intereet in' vhet they ;:

Such interection ie very. critical eince the individual conference.ﬁ
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;'way -of interpreting hte environment . "'. '>b_ : = L

-k

learner know that we appreciate him as e pereon end respect his unique

' L]

The.Need for a Phyeioel Educetion Bage

The school, however, ie in neny wayn unrelenting on the elow R

leerner as it hecomee more and more oriented te the enrly interpretation

of perceptnal.date in both the visual end euditory mode. Snch~proeesew

"ing the elow leerner is often not able to’ do because of hie elower

"development end/o; lack of experiences. '

T premote.meaningful motor aetivitiee.

= 2 N ) : l

Since at this stage mental end phyaicel aotivitiee are closely

]

'related it ie in keeping wicth’ good developmentel theory that we

Ae Kephart (1971) notee. -“Sinee

we, cennot eeperate the perceptuel and the motor ‘in the proceeeee ‘of ) i

L

'
¥

. the child, WE ahonld not attempt to seperete them in teeching hin" (p. _-'

115) gl K

Indeed since fron a developnentel point of view‘motor learning'

.'forme the’ foundetion for our perceptual and’ conceptual development, it

. all experience., ¥ o o ,:.._. - :1.. i

.mode that we can beet reech out to children at a- level which they can

-is eepeeielly important that early echool experiencee capitalize upon

the physicel domein of the learner. It ie reaeoneble to expeet thet

strengthening this domein will help snpport the development of the 5

other tvo. Ae auch it ise, eeeentiel thet physical edneetion be an’

integral pert of the kindergerten program fnr it ie through the physical h

up

Fortunately, the Newfonndlend Department of- Edutation preeently

preecribee a eurrieulun for physicel educetion at the prinary level

.which is etronpig eupportive of this,point of-view. Thfﬁngh it
4% _ A PSR : Lo . =¥ ;
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; Diagnoaiug the.Child's Learning Hodca

f

children can dcvclop grosa motor coordination and social akilla as well

Ll

‘as conceptualizc structures of space, dircction and: movement. The

Wt

'groas mOtOT. activities, in particular, will do much to ‘ensure that

children make perceptual—motor matchupa in the right’ direction Unleaa:.

-8 aound-motor baac is in place, there is a. rcal danger that children f

will aasign primary importapce to perceptuai data. Such an occurrence
ia evidcnced in the child who makea tight and inflaxible movemcutat'

with hia pencil in attempting to copy. numcrala or gcometric figures.

In’ addition, by. utilizing hia body, concepta/auch as- 'up > ":9"'

oy '
: 'down Tover' "’abGVE" under > etc, can. bc internalized for tha p

child This 1n turn facilitatea the extenaion of theae concepts to the

concrete and pictorial repraaantational atagcs. Ensuring the proper

; sequential development of these poaitional conccpta uill aarvc chiLdrcn o

well aa they move into the more symbolic aapccta of: the kindergarten i
LS

program not: only in mathematics but’ in other aubjcct areas aa well.

’ Utilizing the physical domain aecms to be: thc moat natural

¥ avenue to enaure proper readinesa in tha achool aetting. Houaver as

with experiantial readinaas, childran diaplay a wide variety of gkill

in thcir ability to procesa atimuli utilizing the varicus phyaical

senaaa. :

. If ue are to attune ourselvea rcaliatically to individual
oy ;
diffcrcnces we muat he aenaitive to the 1earning atyle each child

favoura and to thoac abilities” prcrequiaite for. aucccaa in the acadcmic
' “"';‘ r.'.‘;" il " & :

\

U= *Perccptual—motor training techniquca are well delincated in
The Slow Learner in thc Clasaroom by chcll chhart. ;
",

1
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' auditory, tactile, “and other sense nodes. ..

| . tbe nntbemetics program. '

" to- M L A [

settio§ of the elassroon. As such evnluntion which is formative,

1i.e., ongoing, must be the order oE the day as we attempt to guege

[ . »

eacb child's strengths snd ueakneoses in the various eense modes. All :

the cbild is both familiar .and comforteble.. In this uay, we can

ascertain moTe correctly each cbild's ability to process in the visual .

1d

- Hsving gained eone insight into tbe lesrning strategies

employed by our young pupils, ve must ‘set out to teach the vsrious

processing skills= Here stories, rhymes, mime, creative experieuces,

. visual and auditory selection and discriminetion experieuces can be _'

. utilized to help focus ‘on those proceesing okills which will be needed

“as the child enters the moTe. abstract world of~symbolism. o : D

-

. such evalustion=shou1d of course, take plsce in, a setting with which _

Building an- Appropriete Ekperiential Background AR : - -fI‘

.('.' - 1 - -~
;3_ In keeping witb the teeching of tbese processing skills, ve

1 t

. must provide opportunities for our slow learners to know objects in a

i' ‘|
free pley setting

tion. HoUEVer, sll ‘too mony slov learners hnve been deprived of needed

&
experiences, particularly with the objects vhich will be utilized in

- To remedy this, the following msterials could be introduced

systematieslly to enrich the child?s experiential background as uell

. as serve to’ build up hia mnthematics conFeptualizetion.

'IIoothpsete tube covers, buttons, clothes pins, plaetic taga -

. from hread packages, popsicle sticks,; -checkers.and poker
chips to.be used primarily for counting; toy cars and trueks
dolls snd doll houses, plaetic spoons, forks and: knives,,' -
drinking strews snd glasses, keys, shells, bottle caps .. - o

I3 B .k

™

All.children ‘need- the opportunity of'frEe explors-'l‘

e

L s
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Such active motor 'e:cploration w:l..ll pay dividendo when we get. ta thh

i children be givan nmple time ro plny with theee m.aterials in order .
. "‘that they may get to !:now them in the physical sense.

, II.ortan (19?6) states.: R ‘ C -

:colloctione in the cla.ssroncm.

and botpleo’ nuts and bolto for. clnnsificetion end one—to-'
gne correspondence' coloured cubes, unifex, pipe cleaners, .
‘wooden ,blocks of various sizea,’ cuiai.noire rods, plaatiq
_al:l:ribul:e block.s, poleidobloco for' con tructing, "
claaeifying and compa:ing, cans ‘and b 8 of various sizee,

.‘. -

spools, 'balls, merbles,. cone~phaped’ party har.s, funpels, . : - ', .
., geoblocs for experiencing the three dimeneional geometric' '
Horld .o PES: .
N2 By providing euch ‘a rich environment for the cﬁild o e:tplore I "
' we can motivate him to mnke extensive perceptual differentintions.- . 4

1

more inl:ricar.e perceptual differenl:ial:iou demonded hy the a_vmboliﬁ W ey

‘.

'Horld of the mnl:ﬁe‘mal:ica l:exl:book " “ L .. L _'__;‘ o S

- "o'_ . o

From the \conceptnalization atandpoint it iu important that

As Ba‘rotto—

-

. . . N -t . 1

Only ‘when- children have had time to- pley and e:rplore'-
.” new materiale in their own way will they be .able- to s€e i . .
' the matbrials ae learping materials and be able to focus™ ... ... - 'y
. on mathematical toncepts rather than on the materials =~ = .~ R
- thémselves. Without free’ exploration children's play i
‘interests sre unsatiafied, and until this need is ful-
~ filled, the ‘children will puroue this priority rélent~
1eeely. “(p. 2) R

- v PR .
3 . ; . . - " u

In addition, it is impottnnt that chi;l.dreo be introduced to

- 'tbese materials in a oyatemetic fa.ahion. ; Thue, before thay begin' to\'

L -
" (

oy oo
play wit I:he materinls ve’ introduce on a parficular da , it in - e
Y ) . ,

.importag thnt the childrcn be nade aware oﬁ vhere . tbey come from. In L

this %y, children are able to see: that the meter:l.ala we use are not

TP

'abotr}ct but- come from the reel world. It can prove very bene-ﬁicinl

-too, for ch;leren to bring objecte from home to edd to any-. of the ' ,

In :Eact there :Ifn much morit in ‘having

b,

'chi_].dren make the cla.ssroom their oun by the materinla they hring

g



e

.o

L

S R thelnseIVee, an enquiry approach ehould predominate our teeching.

along and the creationa they make in the achool eetting. In-eddition',-"_'.

| IR

the teacher ca:n help children atructure theee different materials by
’ p_lacing. sets in hoxes ‘which are properly marked-and,accessible to the -
chil (Closed boxee can be appropriately marked for young children
' . by aimpl'y taping an article of the sét on’ the outeide of ‘the box. _This -
g object can :I.n turn be replnced by [ ¥ picture -and lﬂter by a word as
: : the'child progreeees from the concrete to the eymbo'lic-) Having a . . .
child find the set nf attribute blncke or zeturn his cara to- the garage
box can help build his perceptual ekills uhile simultaneouely expoeing

- bim: to an orde_rly, structured environment.
- ' - . ,

Utilizing he Thematic Approech--Subject In_gretion

C e : v . During the firet few. nnnths, in particular, and indeed for muchf

of‘the primary years, children should be e;xposed to themee rather than:
i eubject dieciplinee. The integrated day 1s very popular theae d.aye in
k_'lnde'rg,erten methé-dology and ahould be pursued -if w_e are to capitalize _
‘o'n'th’e learningmetylee'which our :.,roung ch:lJ.dren favour. Horenver; the
themetic approech ie well suited to provide usg the scope in which we
can work uith the alow learner on releted academic skilla. |
‘ .
An_ example of a theme _wh:l.ch kindergefteners mig.ht explore is
trhnsportation. Bu.eee, "cere,- trucka, trfline,' .planee, Iboats,_,_rockete, i
_ ‘et'c., Ialre very motivational for children and can touch on iao.nenj
'academic gkills. . o - B

Since we are aiming to have children reconetruct maaning for .

g Thua, we might want children to investigate why we have vehicles, the L
- purpoee they serve, the eupport facilities they require,- etc. The

13
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nchocl bus could. be 2 natural place to begin.

.Y rour of the bue .and 2 talk to the driver concerning his job

} and the safel:y rulee the children must observe could initiate inl:ereet.

v 1

The children can then record the‘_bus exp'erience_ through a drawing.

Such drewings can be very vnluable both in al':ow:l_ng us what our-almir 3

-]

: learners have really observed and in Brimulating them to further
.' 'insigh_rs, as they witnes_e the ,drm.!-ingn of others, -i.n addition, r.he :
teacher can chart interesting th:l.ngs wliich the children'volunteer -ebcut .

the bns: Aits colour, number of tires, pertinent words marked on the

bud. et'c. The tea.cher can 1eave the chart open since children mig'hl:

add to it later as they perceive other thi.ngs on the pus ‘such as exit

doors', fire extinguishers, number of 'seac's'-; number of ‘{:hildren who -

can eit in a seat, and the liks.
Lt -~ . ’

The natural classificatiom of the children into bused and non-
hused can be cepitalized on. Intaddition to allowing us' to group

children into two claeees, it pemil:s us to init‘.iate graphing 4n a

L

vety cnncrete manner. By having then .Eorm two lindg, t:he buned line’

and the nonbused line, the children, can’ easily compar which group

'hels .the greater mtm.ber‘by one-to-one mtching. This methed of cam—‘ -
paribon can then be exteuded outside the children by hav:l.ng hem l:l.ne

up again, this time cnrrying an object uh.ich indfcates whether ‘or ‘not ‘
they travel by.‘bua. For- the buaed children, this cnuld be their b :

drawing, for r.he nonbused c.h:l.ldren, il: could also be their bus drauing

-

" but. w'ith a blaek ribbon stretched d:l:dgona].ly acraoss it, thereby ..

4

_indicating- thnt they_ don t travel by bue. "l'hene plctures can then be

matéhed one~to-one on tyo lines strubg across the room. Appropriate

N 7

. . '

7

N M



' "diecussion'about the 'graphi"cen theu be undertaiceo to consolidate

', II )
_notions of "more than » 'fewer than® o et , with the flexibility :

being afforded for more advanced children to enrich the topic by find-

' ing out 'how many more'.'b For the elow learuer-, the fect 'that hia‘
drawing'counts as 'one', no matter what the quality of his drawing,
-should provide motivation for h:l.m to participate in this experience.

Such early experienceu with one-to-one matching and graphing

. con be extended upon as children classify various objects. ;By

utilizing an epproprial:e grid system, children w:lli get used-..to one~

to-one’ correspbndeﬁce and know that oniy when objects or pictures of '

b-objects are properly placed in the grid will the longer 'line

- indicate the greéter aumber of objectu.. By such at.teutiou to ome-~to- *

¥ '
"one correspondence \ralu.able prerequiaite number experiences are. being

: [ ; . s ] now
fostéred., -~ . . . . e ’ x

A The transportation theme can be extended with a bus visit to

an airport if aceeasible. Even 1f this is not possible, childrep B

K
. sense of flight can be act:l.vated by the making of model airplenea

-

Paper planes can_be made ‘easily by childre.n.‘ Folding a sheel: length- - -

_ ways injh_alf and then making :’rimélias;"_,wiil initiate construction
_ while aurrejptitiously getting in'a bit on: fractions and geometry.

Hndela can be coloured and named, if thought eppropriate. A trial run’

can then be arranged to determiue the flying range ‘of each plane after

- the teacher makes sure that all planes are ‘air worthy 4 Large

- y - "~;.1;::‘.

'numerals can be assigued to del:ermine the order of starting By
'holding up the numeral a pilot' can be told by the teacher ‘to go 2

first .:I.f he has 1,. second 1f he has 2, etc.‘ o

.
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. " ". After these trial rt'ms‘if.h._,the I:eaeher _might ask what could bé
) e " ) ' Vo g ‘
S : & done to m.ake these planes fly further. By I:rying various weights in 7

‘their planea, the children are alc':.tivel'_\,ar experimenting and structuring .

L N F I'their th:l.nking abnut the situation. In the case whe‘rﬁ planes are

-~

; reaehing comparable distances, the children might su,ggeat waya to
determine which plane made the langesl: flight

‘ ‘Obviously, sich a unit can go:- on for a long period of time.

However, .while other interests heve ‘I:o be explured it ia impcrtant .
“that children be given time to eomplete-. individual‘tasks in which

15 4 -they are motivatzed. Haria' Montessori (1972) makes an interesting .

observation ef .a litrle boy of 2% who was. unable to view toys in-a
- .
basin of water around whieh bigger boys- had gathered After rrxing
.‘-.I ' H U ] ]

An vain to obta:Ln a vantage point he 1ooked around*‘and spied a chair

] Obvioualy hit with the idea of carrying the. chair ‘behind the group and
mounting :Lt he moved toward the ehair.‘ Eefore he eould complete his
_..-"'

-acl: however, the teacher Beized him in her arms and lifted him up .to .

; see t:he toys in the basin As Montesnrri explains*
N, ! .. The teacher prevented the child from teaching himselﬁ
. o I .- without affording any compensation in return, He had been
o : _-at the point of experiencing the thrill of victory, and he'
: B : . found himself borne aloft by two arms as if he were power-
iR - o less. The. expression of anxiety, hope, and joy which had.
y @ B ‘interesmd me .80 much faded from his face, and was.replaced
. by.the smpid expression of a child who knows, I:hat others

R 7 b AL will act for him, (p’p 53-54). .
Ty 2 ., i : -~ 5 ' I
_ ' T g As rhis e.xample 8o well illusl:rates, we mst’ allow children to :_‘;
“an . g g, ®
g " Y think independently, to structure the:Lr e_xpgrieuces, to. think crea™

b=

T tively. Obviously, this requirea us to be more aceepting of r.heir

4 B level of ;h:lnking ‘and more restrained in the 'help we all too often ¥

.
B L

. foist on, c:h_ildren._

o g . .;
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_.'Utilizing Art and Mustc - - *

52

L

The uge of the the.mat:lc approach illuatrated :I.n our tranaporta.— L

-tion example, affords us" perhaps the beat poaaible neans by which we

»

can focus on the readiness gkills }'bf the slow leamer. " In additiom,

however. if we are to ready the slow leamer ‘for those perceptu.al

' experiences which will help develop his. intellect, we must utilize

the natural domains of art and music 1n. 8 systematic faahion : F:l.nger-
pa:l.nting, colourin.g and drawin,g how objects. look to him will give us-
much evidence about tlm intellectual funct:l.onins of the alow learner. '

To the extent that we have him make p:l.c;tures' and _colcmr:l,ngs tlh'.l.ch

.,ot}nerslcan::l.nterpriat and 'app'recia.tel, we bring him that much closer to-

the symbolic world of the school. f . E e
S:Lmilarly, the doma:l.u' of mugic affers a natural means . of
expression and a ready avenue for lear_ning. Rhymes such as: -

R Cne, two, three, four, five_';'.

I I caught a hare alive. - : o Y

'Six,-seven, eight, nine, ten;

I let him go again, : r . ‘/

" can do much to build the rote counting sk:l.ll whic.h might have been

‘absent from the slow learner 8 preachuol experiences. By putting such
rhymea and other nonaenae. lyrica to music, we bu:l.ld up those akills
which the school 80 often ‘expects beginnera to ha\re. Significantly,
thia learning can be- promoted in & manner which ie uonthrpstening to
the c.hild and which doea not ad.mit of. pe.er ttn;pariaona. ‘

Perhaps ve can besb take our' cug frem Hadges et al. (19'11) who .
po:l.nt out. that:

. « . compensatory educﬂtian probably camnot afford the

- . 1uxury of nonacademic activities as eénds in andof them-
selves.. It is all right for middle class nursery and
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lgl.nd.ergarten ch:lldren to learn to appreciate (and, within
thelr capaclities, produce) art and music for personal
enjoyment. -But for dissdvantaged children, these
activities should be both enjoyable and generally
acculturating and should carry an extra burden of
ingtruction in such areas aa lsnguage snd motor sk:l.lls.

This double ag-da should not be accidental, but well-:
plaoned, clearly formulated and conaintently carried

'out. _ (p 1_14) :

&
~-
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. .The true cause of failures 1n Eormal education is, .‘.' g -
& esseutially the fact that one begins with language

R :: "= ' .(accompanied by dravings, fictional -ox narrated actions,

e el etes) inataad of l:e.g:h:ming with real and material .actions.-
-k S s (Plaget, 1973, p. 10

. o
= | : E ‘

Fortunately, 'real and --material action 13 cen.l:ral to the

Investigatin& Schdol Hathematics series. “As noted in Chapter I, the

L imestigation phase of the five-poiut teaching strategy advocated by .

- the aul;hurs :LB I:he core of eat:h 1easun and ahculd be closely a.dhered.l
to if we are to reTlize the objectives of their pragram

¥In keeping with the findiﬂgs of Jean Piaget, the Investi&gtiug

“_ of mathematics Thus, for l:he first five or s:lx months of achooling,

|
: concret.e experiencea should be the arder of the day. To promote this

goal, a. number of prebook activities are- contained in l:he teache: a’

‘aprimer edition. Theae are designed to develop children' 8 mathematical
awareness and, aa the program authora note, -y '. will help the chil—

-dren become adjusted :o the. sr:hool enviromnen: and |:n the degree of

B 5 famality conducive “to participatinn in- grpup activil:ies" {op- 6-7)

S:Lx prebook ac:ivity areas are delineated for the teacher°

) ordening, claaaify.tng and cumpar:!.ng sets- an& diacoveri_ng pattema

g :Z'. I‘School Hathematics authors‘ auggest a natural mtroduction to l:he world :

o ol LT e :

recognition of sbapea, dq.veloping viaual memory, follow:l.ng directinns, i

e
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. diEEerent shape.d utena:L'Ls, toys, 1eaves, books, et:c.'

' tractiona of configuret:l.on can be overcome

) ﬁrovides opportt.mities to group and Ccount obj ecta.

Attention to this hie.ra:chy within I:he phyaical resources of

the kindergartener 8 world can mke for very cnjoyable and Cognitively
rr

cmforcablo'cmeeptualizatidn in the. realnr of mathematics. 4&s Pr.

Riggs points out, classifying according to ‘éhapo and size can be 'ver}

v pronounced as wil:h tr:i.a.ngies and aquare'é or very ninute as wi]:‘h .

.hierarehy exists from colour to nmeralo, there e:iats a range w:l.th.in

each category /which progreosively lesds tbe leamer to finer and finer

discl:imination, an ob:l.lir.y wh:l.ch uri.l]_ in, l:urn pay dividends cnce t:be

symbolic world of mathe-matice ia introduced

Such experienees are particular].y necessary for our dis- .
advantaged children who - of:en ha\re not bad aufficient: oxperiences with

the m.at:e‘l.':l.ala wh.ich make up the world of the kindergarten program.

,If such childreu are to coneepl:ualize nmber in its true Benﬂe, they

_tlmst have a ueall:h of exper:len‘ce in. classification mo that: the _dia—.

tor the 1earner in thie hierarchy, we can appreciate "the necesaity of |

4

delayina thc symboliom of mathematies which, if imposed t:ao early

" for the disadvant:aged in particular, t.r:LL'L not.only be concep_tually

futile but cogn:l.tively and -l::l.onally fmat:reting.

vy

T Of course, many of the aocial éxperiences of - the kindergarten

i

program are 'na.turals' for’ de'veloping such r:onccpts as oue—t:o-oma

eorreapondence, comparisons a::@ the l1ika, and shou]_d be capitalized

]

upou. Indeed aJ.mol: every subject' area of the k'.l.ndergarten pmgram
&

The well—ordered

.-1 Z

;claasroclm vhcre all ob;j eeta are aaaigned appropridte plmfea is &

Y . ; ' . v v"’.'. L

R .
Thus, even as’d-’

By"givi'ng such attertion

Rl




" conducive to-proﬁn‘ting ‘the orderi_iﬁesa which is wathematica.  The

- r
' . . : -

' ﬁatching of straws -tq dr:l.nks., of cups’ to saucers, of ‘drivers’ toil:oy

trucks, of colouring sheéts to children in a row are all vniuable

' prenuber e'xPe.f:Lenr.:'es. Hawever,- it is inﬁorta.ﬁt that these experi-= .’ '
" ences be in-keeping with the child’s intellectual development and

cqnsiateni: uith c‘n-e concept development Eoﬂcéméd." '

A comﬂn activity sdaptable to a range of :I.ntellectual growl:h. '
is block bu:L'I.ding "At the first 1a\re1 of pla.y. children build tu'-rera'
until the:_r topple. At‘a. later stage of qevelopment they begin to let
'their blocks représenf ol:;j;acts ‘auch Ile;'s Qnragés ad roads, IThia ‘

stage is thua conducive to the spa.t.ial organizar.i.on of aeveral objects

or the organizar.icm nf a’ sequence of acti\rities.
D-urjns these activities children compare blocks o aelect thase

'suir.ed l'.o their pu:posea. Creativity 1o patural :ln this setting, with

divetgsnt th:l.nld.ng be:l.ng foatered as chi_ldren represe.nt many different'
things w:Lt:h tbe' same blocks. Ho:emr, ‘block buﬂding prwidea &

com.furtahle setting in which snc:l.nl development can be fostered with
»

peers. Even clea.n-up t:l.me can promote class:lfication sl:illa if long

blocks are placed om one shel.f. cylindzi:al onas on annt.her, etc.

4

In geumel:ry, too, we can more appropriately attune ourselves .

to the :lizt:elleéi:usl‘ deve.:l.opﬁenr.' of our k:lnd,_ergartene'rs 1¢ such topice

-a8 closure, prox:l.m:l.ty, separation and simple ordering of objecta are
investigated ﬂrat. Such expariencaa are uithin the capacity of all

ld.ndergarten ch:l.ldran and aeg such allow for many meaningful Success

expe.riences .

§ e e e —— ————
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'I' Wh:lle t:hese eencepta can be de.Veluped :[n a phyaical setcing, ‘
the. use of fa:eiliar rmate.r:lels, however, can help dramatize l:he
eituation and allow fur memy fun aetiv:l.tiee. By ueing a piece of -

v
broken belloon for example children can experience hcrw it ia impos—'
‘ eihle to atrel:eh the“belloon to release t‘he tiger (I) from inside :Lt:s
cage (simple cloaed curve), e. , pu]: h.im en the outside. To extend

this, children can experi.meut with try:l.ng to opeu l:he csge an.a rubber

. surface through Etretehin,g (no tearing allaued) I e ‘ g

* .The use: of. elaat:l.c thread with coluured spote painted on 1t ean,. '." -

highlight vividly the erder relation along a path. :L e., 1f a red car.

e ‘a yelluw car and a blue car are in’ li.ne y ‘the yellew car uill alwaya y

L]

" be betueen- ‘the red enr and the blue car although theit re].at:tve

fs ] .
distaucea might change t.hrou.gh stretching or ccml:rect:l.ng. Inter-

- eectione, too, ‘can be ehm-m t.o remaiw int&ct no mette.r: how t:he roads

ere 'reconsl}ructed' through pulling and puahing.

" o g
Special care ehould be tak.en to. develup the language of m.al:hew

H

matine throughout: ‘these experiencea 'This Langu.age must be 1eamed
early At children are l:o funct:lon succeaafelly 1n our preecribed
) mathmtics program This is partieularly true af auch werda as-. over ’

a“on', ‘ln front of!, 'between i around', etc. which have to do with
0 b . - ' 1

‘ follouing'direetiona By 'having varieue eete of children etand ine:l.de, 1l

coutside, or on hula huupa on the playground gym or ﬁlasaroom floar
3 :I.n accurdance with hair colour,. type nf foul:wea.r, _el:c. » WE i.nitiet:ew A

" the coneeptualizet:ion procesa through I:he ehild 8. using hie owni bady_
to experience the coneept: Folltrwing l:hie, obj ects Buch ag toy cars
or dolls can be used by the child I:p extend h,ia conceptua_lization tq

E —mE  *
WA
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' assistéd

R negina work on nmnber. S

e e S L e

e

':objects. Thus, toy cars can be placed in or out of a garsge or on the -:.-‘

.: road, -A doll can be pla.ced in or out of its cradle or om the floor.

T

Ta further asaist childre.n, the teacher verbalizes what they do as '

they do it and subaequently gets the children to varbnlize as well.

. Th.is can be done duxing the lesson but mre importantly, Bhould be

' reiterated after the physica.l e.:rper:lence a0 th.nt cancePtualizatiuu :‘I.B ©

r
1
*

“In mmary, the:n, the prebcok activities pf the kindergnrten
program offer _ample opportunlriea for many aueceaa ehrperiences for .
all lenrners. Such expe'riences are. :I.mportant not only in bei.ns
prerequi.aite for auccess 1n the subaequent bnok activiciqp but: alao

in the confidence they build up :Lu the ch:lld aa ‘an effective léarner. .

As Piaget (19?3) mtes the cugnitive and emntiongl are inseparable. ,
‘ Indeed the 'blucya m.uny adults ha\re tcmards mathemat::f.cs are often :

the. reault of the failu.re,-s they exparienced in having :l.ndiatig ah—

nble ready-—mnde h;wledge forced upan them : ) : y
o o "2, Th’ePrimerTextl"lll - \

.o ¥
¢

The m:hematics of thé primer tex: is- divided :l.nto rwo u.nita,

P and R. Unit P cuncerned uith prenumher activitiea 13 div:lded

: im:o three modules Hhich denl mainly r.l.t:h comparisona, classification
‘and one-t:o—-one correapondence. Suc‘n a aequmce of preaentation is

-very much :l.n keeping: with tﬁe nanner in which children structure thefr -

uorld and as a canaeque.nce should be’ given careful sttention. "Onit

= It ia very important that work :l.n the text not be begtm unt:Ll

Ithe children have head many. readiness experiances. A8 l:l.ated by the

- g\ - T .
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_authors (p. 1‘:') children should be able to (1) nit ‘and lioten to ‘a

'story and then participate in a discussim o:E the ottn-y fo an ordcrly

faohion, {2) carry ocut aS.nrple one and two-—al:ep dl:ect;iou. and (3) do

B:I.mpla colouring and’ drawing

-

The transition fr&o physical experiences to work on the

-'pr:l.nted pnge must be carefully planned for the olw ‘*J.earuer in

1 particular. : It; can Hcl.'l. be arg-ued that I:he strnnser the ch:l.ld's ba.so

u;ntil the latl:er pnrt of the kindergarten year is h:l.ghly adv:l.aable

" mount i.mportance at th:ts level The com:re:e to nm:l.—concrete o

. whenever feaoi.ble, objects ghould ba. handled be.t’ore quastions about . A
_ pictures of these object;s are considered. In this regard msny pre—

: book ac l:ivitiea are suggested uhich Bhould bc capitalized upon, c.g.,

in phys:lcal experiences the greater Iacili'l:y he uil.'l. have in makiﬁg

thia tra.nuition. As such then, to postpone work in  the primer text

- and \uell -io Ir.eepins ld.th good mtell'ectual devolopmental theory.

'l'he preparation phase of the five—po:l.nt te.ach:l’.ng atrategy

advota.ted in the Iuvea_igating_School Hathmtica program is of para- P

T

(pittoria.'tJ transition ahould be mde as natu.ra.l as poaoible. Thus, .

-

J '

the- sorti.og act;iw)ity suuested on page 30 of the gu:l.de vill help - ) .
children otructure the- coocept ot 'aet hefore they begio page 13 of

their text, Ho';euver, the transition to the printed page will .be

,facil!tatad even more’ :Lf toys of the text objetts are available and T S

e

. 1f mgnctic or . flanoel board repteomtatiena uiat w’h.tch can. be grouped.

LE ; i ; -
i - . . .

. In thie respcct texts should. not be given l:o thildren vhen
they are purchased in September. Rather the  texté. should be kept by
the teacher vho giw)es out perfprated pages ‘at. the apprepriate tine.;

) In this mamer, the teachér will avoid undue. preasure to do "the

Book" frof both children a.ud parants. T




'-. who do oot ggve knowledge of ;rogs.

. -which 1s developea from page. 37 to page” 46

LN

'at the. beginning of the lesson.

. to 'read' this-demonstration art,

._circle the picture of an object.

'to-one correspondence in the'tekt.

L we remain sensitive to the learner s experience, e g.

In addition, the Big Book which accompanies the primer program Bhould

- be- used to ease the transition from the physical to the pictorial

"level., T A T AR . C :

The use of the Big Book can highlight the demonatration art -
. \

'I'hus, although there are no written

instructions at this level it is important that we encourage children

Fbcuoing on these directions will'T
help children structure the ectivity which is’ to—follow as well as
allow the teacher to ascertain whether or not children know what B

b | ]

expected of them in the text page activity. of special benefit,

o TN A R
_moreover, is the opportunity it provides us to assess pertinent entry

' 1eve1 behaviours of children,‘e g s whether or not they know how to-

‘Th like_manner, experienceo.withu'provoked'correaponﬁence‘
should be giveﬁ.with real_objects-before children begin hort-on one-

Hatching cups to saucers, bottles

. to' bottle c0vef3, toy" drivers #o toy trucks buttons to button holes,

" ete., can help establish the: one—to-one correspondence relationohip

Such matching can be

'Ifostered through sociodramatic pggy and by capitalizing on the various

' corregsghdence gituations which erise naturally throughout the school
. T

dayﬁat recess.and project time. It is most important, hOWever, that

for some

children the matching'bf frog to, lily pad suggested on page 37 or,

frog to insect suggeoted on page 38 might not be provoked by childreu

e

ce e .
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i under eonsideration It is important that- this diacuaaion not ba’

‘as sueh ‘are eaaily mastered.

5 b ] - . " p 3 g_‘é’j ‘-_ i '. s

* The dieeuasion phaee of the fiVe“point teaching otrategy

allows ‘18 to clear auay ambiguitiea whieh _might have arieen during

~

. the investigatio% part ‘of the 1esaon as well.ae structure the concept

+ w .
teacher dominated. Indeed children should be encouraged to liaten

to one another so ‘that they can appreciate how their’peera interpret .-

a. particular,investigation and thereby be encouraged o deeentre

their thinking )

Unit R begiqs with the introduction of the numbera 1 to 4 in a’

{

- Very natural manner, i.e., not dependent upon the counting proeess. :

”Thia is well fn keeping with the fact that most childrén are gble to‘

reeognize the number of a set eontaining four or fewer objeeta. Theeej

-+

.=exercisea thua beeome a bonding of the number words to the aets and

» ; . . / a
' ‘. ‘ .. 1

- l

. N g
' The iutroduetion of '5' however, signala the advent of count-

-ing akilla To-enaure that all children are: able to engage in rote .

J-. lcounting, many number aongs and stories ehould be” provided. Old 5 g

»

: atandarda such. as The Threé'Pigs, Goldilocka and the Three Beara and

Ld .,

Suow White and the’ Seveuanwarfs ahould be read and dramatized “In-

addition, familiar songs such as "Ten Little Indiaua and "Thig 0ld.

1 \'-"

=Man“’together with many number rhymea, can make the learning Df this ': g

S P e i, ) -

lrote prnceea more enjoyable .f 5 = @ ;

Onee again the physical should be ptilized tp build appropriate

'initial experiencea. As eueh ehildren should be encouraged to use .

W% ; 5, ”
-

_ the kineathetic feedbaek from their bodiea to meke number—word

&
aaeoeiatione Ebt example, having etepe for children to elimb while

na
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'l:hey eey the.-n:l,!mher- séquence can help. bond 'the one~to-one corres-
’ . . l 1 f
pondence of a distinct action, i e., climbing one step, to mouthing

P -

: a number word. Besidee, I:he use of such a vertical 'number line
will caﬁitalize o the natural interests of kindergarten children
who .seem obsessed with height. ‘o . o g i
To extend this kinesthetic feedhack to the enumer,ation of ‘
concrete objects, children ahould be :l.nstructed to ,I:.ouch each’ object
as they aey a word of the numher saquence. Since children now know :
groups of 1 2, 3; and by these groups tan be counted and children. ‘

made to realize that the 1aet number word in the sequence they employ

‘with one-to-—-one matching will in fact name the number of ele.ments :I.n

2] t i

the Bet. With this association, counting to 10 objects is quickly o

£ ; & B
- - mastered. . .

The.- skill of counting is one of npenial iqtereot and value to
kindergarten children Hence we should ta.ke peins to ensure that

they can all count meaningfully. Thus puahing objects to one eide aa

s t

they are counted might prove a vnluable technique for some cl:lilclren

For others,' the use of -finger counting ‘should ‘be’ encouraged Indeed

fingere can be very l:-e'nefic:le.'l’.P ‘to the counting prccess since :I.n effect S

.- .they nre persoaal com:ttere which can be moved at will. A child e
dependency on finger count:[ng most often signals his dependency on’ _
the concrete and ae such should be encouraged if we are I:o promote .-

‘ meaningful growth in the intellectual domain

In eseence ‘the primer progra.m should allow. children vto

- develop “their nethemntical akilla :Ln loeep:l_ng with thedr intellectual

development. As uuch, cnncrete reprenentations mnst he footered for

. L} L

. g . S . *
. . 3 Eh . 1 .

+
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the slow learner in particular. Houcvcr; it is imﬁortant‘that the

: naterials we uac are Eamiliar and natural to thc child.ﬁmln this '

' ro;pect, the primer text's use of coloured strips is very queatiouablc L.
indeed end should be omitted, Besides, the use of the:y .5 cm by 1, 5 cm

stripa conflicto with thc atrips svaileble Erom School Suppliea for _

the Grade 1 program. ) g

The train’ concept being promoted ia nonetheleas g valuable one l ’I
" in that it ‘dramatizes .the association of the counting eequence to che
numbcr ‘of the act, 1.e., aize of the train. Houever, the use of ) "

unifex cubes or the centimetre cubes supplied to schools by the Depart-
‘ ‘ment of-Educat:I.on to assist in-metrication would sc more auil:ed Fo ,

the ma.uipulation capacities of the young child. In addition, th.e‘

coupling and uncoupling” of the foare' givca the kincothctic feedback )

Lt

we want to encourage as we promote the concepts of addition and -

-

gubtraction. a, ? o
Howcve.r no{ mat.!:cr what expcriencqs we hedig‘n in k.ecpi.ng 'H".I.thl 3
- his intellectual growth, our main emphasiu must Qé upon the child and -
how he feels ahout himself as a learner. To tha axtant that we design !

approptiate mathematical taeks for him to msster, promote "his coumting
e

- skills nnd hie knowledgc of numHer. we alfgh\J;m to compete effectiVely

in the: intellectual enterprise of mathematico and 48 8 consequence '

.‘J

simulteneously hoost his se}f—concepc.
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¥ The first part of the Grade I year’ ehonld be clneely aligned

to the experiences which kindergartenere heve had dnring their first

very familiar with the kindergarten program and in particular, with
' the type of experiences her new pupile have hed._ L N e
‘h Emphasis is etill primarily upon physiesl experiences with

meaningful manipulativea.

9. out of coneideration for the elow learner but 1n keeping with what o

4
researcb telle us about how thildren 1earn best in what Piaget terms

the pre-operatienal stage, 1 etage 1n which moet Grade I children are.'.::

G|

Thus, children ehould claesify and diecuee that which 1e femilint to

them. balls, bottle eape, kitchen uteneile, toy eare, etc., they

. ehould metch ecieeore anﬂ ehildren, cups and eaueers, shoes and socks,

toy eowboys ann toy horaes, toy drivere nnd toy cars, they ehnuld make
vienal 1nepeetions relative to. ﬁﬁich of two pnpils hne more cFayone,
In.addition, tbey shonld revisit the wooden blocke and o

coloured rode which they eere introduoed to dnring the kindergerten

yeer. In the main, then, we muet continue to dwell upon thnt phyeicelﬁ

world eith uhich the child is beth femiliar and eomfnrtable.
L S |

| prnvieipn as: weli for the linking of the kindergarten and Grade I

.r.nmthemat;ce program by revieiting the primitive numher eontepte uhicn

.- ® . e . ' g -
a o % .

In keeping aith this. thg Grade I teecher mnet he‘f

That this ehould be the ease is not only ;:'

Fortunetely, the Investigating School Hathemetiee p;ngran makee
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welre explored in ‘deteil during the kiﬁdergarten year;‘ In this iray

) many of the children who appeared to he s;loilr leeruera' the \previaus

year get- a. second chance to experience success in the Mthem.atics ¢

' . world of the kindergarten x_ear'.;, -As so often happens, the process o'f-

me'turetion, together with the aasimilatifon 'and accommodation which

f

took place during the .Aummer months of those typee of experiencea

which children perceived ag important ‘to the teacher, regult in an

mcreased ability to handle the mathematics aymboliem of the printedl g

page. It goes without eaying that such improvement should ba rewarded '

appropriatel-y 80 that a guccess spiral can be initiated for all learnera.
The formtion'of m:merala :l.n the _Grnde I program, however, -

signals,a new emphasie on symbolie:n Prior to thia,' the formal:ibn' of

+

numerals wne a part of the printing leeson and not dwelt upon’ in i:he

"

presentation of the k:l.ndergnrten book program, However R heginning with
the Orange Hodule, Unit A, the association between the number of a set
and the writif of ite numeral 1s highlighted. .
Since ohildren often perceive correct numeral formation a8
suecess in- m.athematies, the formtion of the numeralo 0 to 9 ehould be '

given eareful attention. Thua, ee we do in our printiog 1eaeon.o. we

ashould begin with the groae motoy ekill of forming the numeral tin the

*

' air Large modeln ahould be preeented for ch:l_ldren to COpY. Such

modelo ohould be colour—coded to indicete starting and stopping po:l.nts.
- For’ example, the numeral 5 ehould be approprietely ‘marked to; indicate o

not only the two Independent ac.tions beiug utilized but alao the

\

- heg:l.nn:lng and eud of the formation.' Subsequently, children should \

_trace the diffetent aized models of the mmetals uith their f.ingere T

- .and pencils before forming the nunera_le ,on-_ their _‘pap'era. In ‘thie way,_- ’ '

P . [YR R R e e
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children are initiated into writing numerals in an appropriate manmer. .

By so doins,‘we help ensure chet thiis s}mbolism will not be a source of
continued anxisty for the child whose lack of experience with nunerel
. | :fornntion caueee him to meke'revereele'all too frequently-faction unich_ “
| leaves him vunerable to correctian' fron othere ' o |

Hhile it ia important thet we attend to this symholiem of mathe— .

matice from the affective point of view, we nuet, nonetheless, devote

our energiee to the cognitive dohein. Fortunately. the Investigating ' .

School Hethematica program is well suited to our purpoaes ‘with ite-

emphasis on a fiVe-poiut teaching etretegy.
The central feature of thie five—point teeching strategy is the
investigation phnee. Here the nucleue of & concept is explored. For

exanple, in introducing the idea that various.comhinations can oe used

to form sets of the same mmbér (Yellow Hodnle, Unit B), the child is

, presented uith an imaginntive activity. Here the child1ie challenged'

.

to’ find hotr' meny ways he can use four brown circlee and four yellow

. L
= i

trienglea to 'hide' five mice pictured on his pege. The activity io

‘not only intereating/but allowo for differiug correct reeponaea 88 well

" a8 providing us Hith a good aetting in'which to diagnose abilities and) ot {

learning. modes. ” oo - - ' e ‘o
T It 1s difficult to overemphasize tha importance of the inveetiga—
tion phaae of the five-point teaching etretegy of the nveetigatigg

School Hethemntice program By huilding in thie feeture as an’ integral

_ part of the program, the euthore are enouring that ve attend to the
1

' eseentiel ingredient of concept formation, mainly experience witb the

concrete world Such experience, moreover, 18 pot reatricted to ther  *- '

o . - _ . .
1} . , ST :
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primary 1eve1_hut_ia promoted throughcut.nll of the Kﬁ-fIIi nrogram.'

1 Thus, by paying maximum attention to the inveatigation phaae we are
% o

2y 'f ; mot’ nnly prnmnting meaningful learniug but familiarizing our young

bt g 1earnera with a strategy which they will be called upon to employ
throughcut their achool yeara. W ' g’ o : { J

- B T

T It ia important hawever, that we. ensure that our inveatisationa :

& are meeningful Thua, the objecta to be used muat he familiar,to the
child, either from preachool experience or frnm a free exploration

: activity prnvided by the achuol program. orkjoba and Hathematica ¥

eir Way by Mary Baratta-Lortan suggest many excellent inveatigationa

with familiar miterials. deaigned to 'turn children on' to meaningful

Lhigs .oy ! + _-_ #
mathematica experiencea R "

: Thia adherence to utilizing the familiar will make it neceaaary R
to aubatitute fcr aome of the’ activitiea auggeated in the Grade 1 text.

i ﬁ»' \“‘._-1 " Thus the uge. of number strips in an inveatigation may often he

{; j"iu_:f } ¥ inappropriate with the alower learner who needs to consolidate a.

K h . - = ,ipartic ar atrategy. “If hc haa been utilizing only Jiacrete ohjecta.{

train concept promoted by the atrips may uftcn 1ead to confuaion'

. f}/
K ) v afd ag’ auch will tend to fruatrate rather than facilitate concept

_formation.. y

In eaaence, then, we muat make our inveatigationa aa‘motivatinnal
and'aa relevant as pgaaible. By aa doing, we initiate diacuaaion upon
. 'q the inveatigation{ Such discuseion will be meaningful ;nd valuable anly
'tp the extent that the inveatigaﬂian alloua. ' . .
: Diacuaéion of the investigation, as Jean Piaget points out, ia.

'neceaaary to good cancept Eatmation in that it helpa us atructure the -'

o

Y

oy
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. concept being explored. _In-addition, discuesing'what children have

;in cammon

Sy
all had a ch'anc‘c‘ to eitperiencc allows for attention not only tbltﬁe',
task at hand. but on haw othere perceive it ag’ well ‘Thus, children are

ary

teacher-and otherﬂchiiaren regarding an
A

' helped to dquntre theix thinking throuiirtheir interactione with the

ctivity which - -they all heve

. Ol

Teon

If children are familiar with the materials being used, they

+ phould all,experience some degtee of'euccens_in the investigation phese.‘

*

Such success can easily be emsured by t?ch’er'a praise and.encourage-

. - mert of each child's action during the actiMity. In this way, the .

teacher has an'excellent cpportunity ot only tn'undertake ueaningful_ '

diagnoais but to build up each child's confidence io his ability to: - -

interpret the world of mathematics. oo /f_ IO

]

#/ We ehould endeavour, “too, Jo make the inxestigntion phase as

unilnry ag poesible. Thus, with the exemple'dincueaed previouely_nn,-

K : A Y ' S :
- number combinationsj the inveatigation can be follawed-up with a
Tsimilar activity invnlving other combinntions (as suggested on page

© 94 of the Teacher 8 Edition) In this way children are given a secend

chance to demonstrate competency and to experience syccess in tne iield
of iethemat:;s. ‘ R ”I" - | |

While it is necessary that esch investi on be'cquleted with
a diacu!sion‘og‘the activity, there exiets ag weli‘a discussion section

relatins to a picture in the child 8 book. - Theae pictures in the main

relete to practical everyday situationa which in themhelves should be

‘\

talk-provoﬁing. ‘However, for children ‘who are‘nutfimiliar with some

aepect of the picture it will pay. dividenda to hnve related experi— :f
ences integrat8d 1into the Graﬂe prrogramw For exampie, the Let'e-:J_

70
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Talk section of page b-2 will be more motivational for those children

'whc have played marbles'and hopocotch and as Buch won't be"diatrﬁctéd

unnecessarily from the concept being promoted

Even when children are Eamiliar with the objccts reprencntad

- -there 1is no guarnntee that they will be ahle to read' the picture of .{fﬁ

tHcoc‘objectn.‘.As n conseouenoe, we should endeavour to providc
lfraining in this Bkill In this regard, the*uae of a Elannel or

magnetic hoard s well suited to our purpose Thua, following the_

combining of hoys and girla to makc groupa of childrcn, models can bc -

-

used on the flanncl or magnetic board. In aimilar faahion children
might play the role of birds $£ other animals and have them repreaented
in turJ by modcls. For example, the addition of three red nnd two blue
birds can firsc be demonntrated :hrough children 8 ac:ion.' Once mag—.

. netic or flannel modcla of birds are used the children then act upon the
obgects to.form particular Bets. In this way, we move naturally from
-‘thc child-co the ohject.' The flannel or magnet board can than be ‘used
neaningfully for picture reading and serve as a° valuable prerequisite _.T

r

to the picture interpretation of the Lct s Talk aection.

a
-

Our atCEntion to’ the investigation and diocuasion phasea of
" the five-point teaching strategy provides the foundation necessary for
- effective utilization of thc .concepts. involved._ Howover, it is 2y
mandatoryfthat u@ vicw the phaaes as a continuum rather than isolated
' atrategica. Thua, following the- investigation phane of making groups
' of five children uoing ‘different combinationn ‘of boya and girls, or . -

making a flock of five birds using two diffcrently coloured birda, we - -

: /: should proceed naturally to uaing objecta representing the children or

the birds and rhen to more symbolic cmbodigpnts.
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. ._objecta.

" the children at the:l.r desks or on tbe’ appropriate diaplay ar'e.a, they

can be replaced by pictures a.nd subsequently by sketche,g ,a.nd marklngs,

Thus! a plcture of three and two birds can be represented as:

\ vy~ vy
-a:.,‘ld then: ' . _- . L L e .
| oo o |
Fnd_tirsilg: _
o o o .

. Attention to. this concept’ coutinuum not orly provideas us 'aith )
_Ien effective strategy but allaus us anple’ time to d:l.agnoae prerequiaite
skilla. In addition, the focus on small steps allmm us to attend to
aspecta of the .learnins proce.ss whir:.h wve all too frequently averluok
-By asgeasing the skilla and the, subsk.ills required for the mastery of
- a particular concept we are more likely to diagnose accurate.ly dif~
f.icult:l.es vh:l.ch tend to hinder eEficient cunceptualization.

Our attentinn to the concapt ‘continuwm with our slow --learne'rs

dictates that we éqncent_rate wmore .on a single _pt'ratagy until it is

‘mastered. Thua.’ the rae of the utnrber line shﬁuld be sequeptially
.:I.ntroduced only after children have been provided maximiz a:poaure to
.real life exper:l.ences o£ the concept throush the use of discrete -
Before addicion can be anyway meanin.gful }:o the child on. the
'_mmber line, he should be expoaed to a number of phya:l.cal activities.
Thus, t.he vertical nunber line of steps Hould-see_yr a natural startinsl )

point for the child. Following this, 'ateps' can be taped to the

In the case of the birda, Bay, after the modela are handled by‘ .

L
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floor to deoignete dietencee from a etﬁing poait:lon." By having
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children clim