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o i usmcm‘

This atmiy -tmm.tagm maka use of th
md axparienoa ot ta-aheﬂ to Admtm some ‘of t:ha mon %

di{ficult topics in telahws mthmnties i.n sndau fonr to

. etsht in three pnc).ouhr elcnanta.ry suhocl-. It nlae
‘sought teachers " opuu.ons a8 to why the duf,ioulues ‘m“}
askad the tancheru eo shnra thair olusmom-tuted teumir,uea
for ov-rcoming I:haae difnculmu, afnd thun -ttmpted. to o
. daeenme trends: of dafﬂuultias across gude luvelu.

S 77704 . The procsdure mv_olveﬂ)qu{ga;n ﬂaiu.‘cueher
“linterviews,.and’ twg'queébionngir s admindstered wq}:uoheru i

" at each grade 1,"‘1. The. :.‘nvgqt‘istito‘r observed five yule oy

four ollnnau, -seven grade fives, jten" rad’ ixas. e:.ghe
£ :

srnﬂa nuveng and ni.na grade eisht oluases. He vorkerl 'lth :

‘ thu‘ty-eisht eswhara Who are. dn-ewly involved -u:n ‘the ' q

nhpol nathematios, -
: ﬁp‘io mwmm—rg’
to enbh gx-lda 1evel and’ nuked tucheu to rate them fron

tlonnure 1ucea

1 =mno dumulty. to 5% extreme. dunounr. Using the . @ .

results of the first ques t: raire, & 118t of tely
eght ’br the most duricu.le mpics wag. prepsrsd for’ euh ]
v,gx-ade 1avel. on a seoond qnesnonnnre. csnvhara ‘were
preaent?. with these e:ghl: or uo mics aid ssked to selacc
‘- the three most dirrioulty 'ﬂuy vore 'also asked to mﬂma&e ;

“'the speuirﬁ nspeots of thd urflcultieu. their reasons: tor/ -




% ‘___.JL__mmunla._m_amciﬂLu

1plication mmber rneha; rr-oﬂorm, dnd geomeery were

Mo&‘_t as ﬁajor prohlun areas nb all sud.e lev;h.

N other hases, per amt,

to pu-tienlu- grade levela. e

xa-sons ‘for ‘the. dsrﬂoultias :rnnged from very
rsensiul to very npaoiru:. uuk of rendins onmprohenuion

skills ‘was ofben givan us a renaon

r the dlfﬁnulty Ilth

’. .. word prohJ}ema, vhereu,‘ not hnvi.ng mﬂ.tipncltian numbez-
:facts mastered .was orten _given as one —nnon for the’
dit‘rienlty wn;h long ﬂivlsim. ’ “d

'macm.ng taehnlqu-d orrered ranged frcm smurnl

-suggestions: such es m;ﬁsrutar use. of manipulative

aussuabiom war@ very axpliuit in that they cutlmed step-

by-step pzvoedurau for dealing wuh cert-i.n prablem areas.
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up an. aven\;e ot,omuni_ .ti;on‘nuh tha ﬂ:s-u}ge;‘s ‘of
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ckgromd P .
i the eloss of the’1975 sohool year, 1t was

deuid,od by “the minutr.uan and staff of Drobher ‘Rlce .
,mgh s.:m:% ‘4% §t. .mm's to requent ge :

Bmther G.Re
Ty ont'a eolplets evulxutlon df r

he. e
e‘brun:ry. 1976. md o raport was preauted to che tedchers,

sehnnl‘ i tion was: completed du:ring the monzh of

Due of: the.obumnfdong m‘"ﬁ’{other

Bello-a’ report m that thilq coardinn.cipn buf-‘leaﬂ minua
aoademio departnents ¥ithin the hgh sohool oould be. | ¢

rudu.y aochieved, . the same could not be sald -boub Jprogram

“cooidination between'Brother Ride Eigh Sohool and 1ts’
‘8t Patrick's Eall School, 8t.

Bonnventm's sahoal, nxﬁd Ibly cmn sohool.

nfeeder® aohaoln‘
Brother
Bellows reteneﬁ to this 5ro\1p 88 the Brothar Riue anll,v

ot Buhools and raeommendeﬂ that: . progrm of subjeot
uaordmcson from kindergarten ta grade eleven be
anm:uall: plnnued. adopted, and implunmteﬂ. He mgsssted )

that depu'ment hem -at Brother Rice Hlgh sahcol rlay 8

"mnﬂor role in this neneaury endéavour,

‘Thig pro,‘jant, thm. avolvad from m'ol:her Bellows" *

i
evulu.tion ‘and repz-aunbsd the ﬂnb step bona.rd.a opening
&

E




; PrSa
siathenatics in th elementary (sohodis thay feed into

‘Brother Rice High School.. In the course of the project,
the tnves¥gstor, Mathemstics Daparhnent Head ot Brother+
R_lce High School, became acquainted with every tescher in
grades four to eight inthe, three '"faeder"ns;huoqu-sn\d.}
o5 with thelr principals end vice-prinotpals. TH:
1nvsntigawr wgs' also invited into thirty-nme different
classrooms cu hold 711scusslona wi h the teachers and to see,

the studenbe invnlved 1n their m-b)mmahius autivities. .

'mms, the pro.‘lee sde e beginnlng nt provxdmg elementn:rv
ep

mathamnths t with’ \:hd opporturitty o ¢

problems end idess with uolleasuea in the Brochervnice

+ Family ox‘ Sohools. o 3

- 4 )
a 5 .

2 - ' B
'Sggtgm“ent of the Problem L

{ ™
Durins the lace nrifties, there was & ti-amendous Rl
upsurge or interest and projects nmeﬂ st the improvement:

of matha‘nat1cs s&"ucgtian in our uchosls. New mgthematics .
progrnms yere desusned. expermantedl nith and introduced

l 1
mto bhe school systems in 6‘qer to help scudenta to ./

understand muthmntica rather -than Jnst”to 1earn 1t By,
rote: Latez'. scndants becans involved \uth ‘the .
manipulatgsn of materiale and. teachers uere eneourased m
use suldea discovery tn order to help students ncuvely
formulate.the strueture of. nthemncius. In” order to bx‘ins

new devélepments 1n matnemewus to the elsmentary school

Student, sbme, topics were moved: down into the Tower grades




e

and. in -sone oues. drs.ll onreius fer anqnu-l.ns i
. uwputaavna.'l skills were do—a-phnai.zsd. ilhn.e “there weze
8 for ednutors whis: were ‘morp Mubious in auoapunéene —
3 .merits of‘the new mathunltlol._,mbst felt th.t‘n:udents MQ'X‘S
a:ppnrmely \mdarseending n.nd anjoyms the subjeat more. R
Hmwn »- 88 one -uuli ex‘peet, the, nu- mtﬂmatiue

prosrems um‘ hot so1ve a11 or the d1£fioul tles tn- emm.ng

nehmclos m aoma instgnogs.

they ors-te&a Tew naw

/oness -'With the amphuiu ‘on undua/andms, someé puople

eame nonuampd. that nt:udanos -sra not?e\:hing enotgh. |
 practice 1. somputational skills, . Another: ajfriculty
uumlved poor ramﬂng skille whiuh hadrhun mnaldbred a; :
eonemeg -
o pose pxoblans m learning mcdam ms.(:hmatiun. Also ;

hindranue to. lenma.ng trsditlonll muthamltics m

vith the new bopib.s &nd’ new nethods nﬁocl-tpd with new .
»

» ‘meny. edohers lacked the i
o, teach the. subject ntiernomruy. Aa addu:ion to tHess

genex-al Problams. t:anehers mnn thqt with the mtroﬂdctiqn'
oflnew tops.cs and. the movins or toples: down “to. ﬁhe:lwer

. Erades , xaiy ”tmimts were Srperiending dirnonty w .,

ts. . Number. systms m huaes oehor

ocmcepts bha.t studehm had dut!.mllty m comprehendins.

AT Brpther mee H.‘Lgh sehpal the mabhena.b!us
teaohers noticed for sqme tine.- tmr. sménta -oame - to' hlgh
| sehonl wu:hout hAvins n-seen;i many of. tna baio:

onvepta -




el akills‘or eledent " uehoal

_ efteo‘tlvely.

then, ffhni: Jounl alumantu-y enhool tmhm were also, 4
expariaﬂci'ns ‘darriculties in -orkmg with the. new
‘It was thought: th"i there mlght be

mathemabies progmn
speoine grade laval or. Psrhnps. px‘o’tplmq :

mebkan n.re
;i that ren e!uoush t:h\a gmdes -uhout he&.ng denlt with

If thasa curﬂnult!.ea nere 1d.entiﬂ.1ad, bhe
1 ‘the; o8

areas “tor eoneentnﬂon in
am thmugh E,he syatan mishb become obvious.

to ettee". ‘the mpmvemant misht he/md;,onf.ad by khe people

who e mo + faniliar with’ the situation, ‘the s1eni$nem

N

b 1 t n,m

- “the mai.n %roblms L 1 wit}i- }
thé Lementary sz‘ades. In pnrtieular. thg étudy uvnlved
grad.as !’our to e:LEm: in' three. 'Roman: cAﬁba 'c boya' achoolm

" their P
aﬂruou;u i




‘2. hat; in the tesshera® opinions, are the main
<Y, &rmm for ‘these ummuu-r ) .
A I3 ted 1 'un r . ]
@crslapeil for evon‘auns thess. u:neuu.n B A ’
'o. Are there any tnana- with Mfﬂouua euongn -

the snﬂu'l )




CHAPTER II- .

‘ ) R : BME’ OF ’I'EE.LIMAME‘ .

/ ’ Me four: qusstions poued in this a':nd; pointed to
‘three main areas: of. noLesntrneion. They vere\ the
curricului; the mutmntmm the 1earn1ng. While th:a

L with d.ifficuitien connected with. the
enrrieul\m, quautigns two and three invnlvins rauons for

diﬂ’i@ulties lnd suggestions for tanchms tauhnmuas nlso s

pomted co px-oblams mvolvi.ns lea ing- und‘ ustrq_euonel

thaories. 5 ? - i 7
Consaquent],v, ‘a review of the literlt\u‘e was
o-rried ont firet to’ da,bem!na tha -Ams and dlrautiens of
the new mathmtins with re?paot to nurrienlun,‘leéming.
and instriction, 'It.was felt:that this ‘infometion would
bring inta foous (:he rﬁionlle for the -mathematics
scluontien program now An uu in Nenroundlnnd schools. -

. Secondly, looking at the dame three nz-eua of. ourrinulum,
leu.mms, end ma!:ruution. -an attempt wes mn.de bo detemlne
trom the 11 /amture whac Mrﬂouleaes arose ‘in tanchmg the
new mnthamat:os 1n the’ elenmtary schouls. ! .

The Nsn»ugthem' Y éimu and Directions

&

sixtles on - the tenchms of mathematics: (Nluhpls, 1958).

With the'weforn projects.of the fiftles and

.ehars developed. a phanomenon thnt beoms )mo!m aa the "nen

mnthmﬂe: 0 Hany lay peopl{a nsed the term bnt ‘not namv

il




eoulti explain its ms/i& Indeed, l't' would be very
airfioult to gﬂ.vﬁ a pi‘eoise explanation of "the'new or
modern qxnthmatios. However, some insights to the aub.‘leoe
no\'il’d probaﬁ:w be galned from a review of some of the aims
prqsmi:ed 1.n tha earlier st:asea and the ‘n“ directions in

mathemaues -education which talloved.. s

'currioulnm
7 s

Sl
od Mathemgtics: for Yo

Many edncptors ‘who wsre onlling ror Anptovsmenta

in’ t:he school mathematics pm;r(am in. the mtuas ‘and sixties ¢
:began quesuoning the. nohion of pasrponi.ns oertu.n : K

mathemanoal l:oncepts unbn uhlldrsn us reuﬂy to léarn  +
thmn. Bruner (1960. pe 12) mamtumed fhat our schools w
be asta.ns preoinua years by poatponing I:h’= taaohing of
many mportaut subjects on the grounds that thgy are too-
dirricult. I.n con(:mnms the argment Bruner (19607 stated:

We begin with ‘the h.ypohheus that any subas
. can be~ taught effectively in some intellectually
»  honest. form-to any child ‘at any stage of
developments. It 1z a bold hypothesis and an
131 one'in ‘thinking ebout ‘the nature of a
culum, . No evidence exists:to contradict . . .:~
1t; considerable evidence 1s being émassed that,
supparta 1t (e 33).

Givb (1959) wag npparantlv eonv:.nced ‘that the

child should be mmr\ueed 16" some sophisticated .
3 mthematies at en earlier ags. ~She said: ’

- 'We need: ex:pauennes 4riQur nrlt!metie olusn
‘which will ‘enable-children to begin forming , .- __
mathematical ideas of number groups, qmuty -
sfni apacs, and experleﬁce! which '111 lend

N %




I
i envi!nqed by the a&lvoc.tes of tha mod.em mlthenunos

: Hnrvurd, twunty-rin ma them: uoium and seimtiau met bg

& thulolveu t0 ‘the habits .of mathematiocal
tHinkingi = order, .a whole and its parts, -and
. the combinatlon of wholes to make. another
whole. 1In &0 doing, let Ea keep plesrly in |
mind the oritioal points of davelopmunt of’
mathemgtical understanding (p. 137).

o vooated gt
*con; 108

In an attempt to desoribe the kind of ourriculum

iy, ‘6 brief look at. tha Clmbrldse conrerence Dt‘ 1963

Progr

- s !.n'order. “Under “the aireceinn oﬂmcin and Gleason ofy j

conalder ‘What the modern unhwl mntgsutiea nminulm

ahoulﬂ beaome by tha yenr 1990 ’mié\dutmguianed group - .

'\mn,intnmed that 1t was posuible co move bopi.oa ﬂmm throush

the grades by a new orgunlz-hoh or’ cne subaaob mntter and

‘by sbshdonment' df drill for drill's sske (Adler; 1966,

p. 180), ot < '
In grades Kindergarten. to two.the Cambridge

“Report, sogla for. §cggol !athggg;cu. proposed the teaching "

of the nmber lina, meqnnlnus. physionl intarpreutiona of’

‘addition and multtplientior and the cuaecvary by thu S gy

children of ehe commutative nature of uddstion and
e nlso Busgcﬁ'\:eﬂ the use ct a-box as a
irtesian tes, the. |

multipliunﬂon.

placeholder; an : n to .
early use of /ut‘s‘, snd the. concept of. function,

x;ecommanded that anch child: ‘hnve nb\mdnnt opportunity to :

| The repox-t.

manipulate suitsble pmaiul nbjeets. ’ K
f The Cambridga Bopore !ugsesbsd that, in gndeu




4 ample equnuenu.,

‘three- to six, pupua ‘learn sbout the mnunﬂfs. i

ul!nuutive. nnd dlrtr;hu_nuﬁ lawa, end - the arien(atio of,
it

signed numbers., Other tapica to be’ taught Lnelnded

rntlonnl and irrational numbers, pol-r coordnutes. ¢ (4/

nocuu. truth tables,- opan sentences and tha soluuan at

e 1
7, \uth the', raorsmiution of oon ent and ; the noﬂ.ns

down ‘of .au/e{pua into: the loyer m‘ldes, what md the.new.
mntnmﬂes do-.to mprove lnmxng'I The trend was.to be:
iny n-pm rota mmoriucion of ?aeta and Xpmis/nn
h-mms by und.erstmdms. One ny thnt :m.s was to be

nuoompltshed was by atmuturinz the oontent ‘80 ‘that

-
xamrmpntteme were \wed to unlfy the Bubjest. - Adler

(1966) stated:

I wculd go beyond :this :,;oneluuon, however, lﬂd

argue that' the inclusion of such-“advanced" ¢

" concepts - in’ the elémentary school course of |

study n6t only.does not make it'more difficult L
¢ to ‘teach, but ao\‘:uu;ly makes it easier to te-uh. v

The modern ideas of ‘mathematical s

make learning easier because they s ufl

unify what the ohildren have to 1em (p. 183)

In sh attenpt to-explainjto parents i e
uthanatns tnilﬂ.tneed/ lnming. Petranu ~(1966) a‘m;

Essentially, thm, 1: implies a raors-niutic
of traditional subject matter, some new content,’
.. snd-a decidedly new teaching’ approsoh, g1l .. / "
within the framework of 'the unifying ‘concepts’
s chltgom the bagis of ‘the structure of
‘mathdnatics as & whole.. Its main objective and




2 mgtxnocgon

" (Willoughby; 1968,

mathematics inf ellectually exoiting end
chdllenging (p. 469).

Jones. dnd Coxford (1970, p. 49) noted that as
s-rly as' the nm-1930'! Bromell-had been ldwntmg an

P enphasis on \mdar’(sunding as the key to- lnrxuns

m.fhmntius. Bmwnell's -dvlna, then;, was now ﬂ.ndi.ug wide -
& 1thin tha work of  the Au- tios

movm&j:t.~".~"- LI O ‘! ¥ ]

Besldes tha empmnu on’ bhe utrhctn;a or

mnthem-blua. the nttmpt to router undeumdl.ns also
“the a1 ¥ oach’ as the msitn nnm.ngk

method. Thus , another pedagogical lpprﬂach from’ mush
u-liar times fmn:l.ly noh:leved respectabllity. Por nnt
only hnd.’\lmanlcolbum ‘suggésted. this method m hta |

textbook ‘of 1821, but

od. tenoheru ,Ehrough tha ages have
been lgus.d}ng pupil'a' dianovex- th1nga for :hamaelvea
13)- - o

L I.u desorihms the discovm ADPtoloh or the

‘Grantar cleve and. Mathematios Prosm, Gundlgch (1961)

said:

: e » |
~'Problem .situations. are presented to students .
as ‘Af they had not been explored: already by o
the great geniuses of the past and present, )

~ ‘These situations are presented in.such'a °
‘manner that pattern discoyery has a good ..
chanoe, of taking. place almost spontareously;
. then students are guided to -a point where a
. . the established symbolism. for the rediscovered -
paf.tern seens Almost a neeeuley (ps 192). f

| m dtscuss:.ns the Cambridse conreranoe on Suhool




"ir"‘ . . ¥
.lhchau-nou. aner (196‘3) ‘note

It was therefore ralt*ﬁhnt the design of

imeginative problem sequences involving

combinations of routine techniques and

'discovery' procedures wss s matter of

o . greatest importance in enn-iunlul
davalnpumt (p. 209).

Summary

'lhe pmo{e'juf thia noucn was eo bri.ng inr.u o 5% O

<" fqcus the ntlonnle -for the mlmmfiius educ-uon progr-m

nml n: nse in Newfoundlnnd schools Thus , ravieu of the 7

i liﬁerntpremanu‘!.? the ‘aims and dirept}nnﬁ’q!’ t_’.he new. i W ek
. "' nathematicd highlighted définite trends in mathemetics ' .
* ‘education that emerged during _é e p-sf: twenty ye_-ia.z  These

- > trends emerged by cons_gdarins‘e}u‘ee aspects of the 'ns'l
= ce nthu-ties: curriculum, lear'ning. and lnstrllctlon.j .
. - =i In the ares of emiculun. the trend was V't:o move 3

more of the "real” mathematids down into-the 1ewax-}gm'le»_u
27 A Younger childreén’were in . w’w b‘_"‘ g cated . 2

-nthmuu. i SOV 3 ]

LIt was thought that les ng the new

wouhl be rnoun:nad by. an_ hasis on nndax-tmdiné
a i .
. Tather then' Tote 1umin5. “Alsoy the formalized um‘iomre -

of ‘the content was 1ntended to unuy ths subdect -nd, thuu.
© . make it aaner to learn.
A : § 'ma m-truetmnnl bechniq_na th.c was utrongly
ndvoc-tod was. the discovery method. ’Hare. the student was
to be acbinly mwlvaﬂ with, tha mlnipuhuon of materials

deaigned ce help him dﬂ.uever certain facts for’ hin.ulf




ew_Mathematics - Aress o doul

Using as ?}nds the aims and d\lre
n;- mathenatics uth rsapeoc to anrrioulul\ Tésrning, end
truction, the mvesug\ntox again turned\ to-the
1‘1 &rrame. ma primary -:Ln was to a;tm*na what "/
ma
tl

N

, g 1 to ‘be prob\p.us uisi.ng An i
xa\ vn emiuulm. However, ‘he Alm uough& out . |
disous: ;

?vf.uions of dsfnuuluss -u-.h ms' 1eam

t“il},\etional theories of nodem m-thmtina
1

tha were more general in nature. The more ganaul of the
f difficulties repontsd here invclvad lenmms and mszﬁtotiqn,
but, fei were speoific ourz:ioulum difnm}letes )

Cirriculun : LI ‘ ‘f v ‘
Non-Decimal Numeration Sysfems”
Hoping fo increase the child's understmdi.ns ‘of

our base ten' numher antm. cnz‘riuulnn i.nnevaburu ! J

introduced number systems Other- thian bu& ens Fehr (1966,

P, 84) maintained thlt, while it 'geemed 11“9 a z‘elson;bla

approaah, experience na ptoving it wun't werkmg.

" - miggtns (1972) carried out an inyestigation of -

the a,tfeeta of non-decimal mmamtion Lnsttuet!on. He 4

“concluded:




,.xmjyeauon (uaconE) Rspoh’m?s) stated

The data tor\this study sugsut that the
implementation df non-decimal numeration as ¥
a vehicle of |instruotion in elemen: '
mathematics eum-aouiu#l seems. to, have ‘no effeot »
on mathematical undarucnnd:.ns of base cun

(pe. 296). | : L »

- The NAtlEﬂl _Advisory Committee.on Mathenatics

Hesearch ‘on arithmatin aifficultiss of. young r
children shows that inadequate understanding - o
of our decimal place-yalue-numeration system. . -
1z ‘one'of ‘the hnost ccmun b-rriera to' improv ed ¢

oomputntion (P. 19). -

&
J m mwdam Jg}hamﬁties progx-nms,
t:hs prmm gradea ku-a mtroduesd to* nerd problms. < .

Hm!pver. despite its early i.nmduueion a graat number: of

students have trouhla with worfl problems right up through

the suheol system. | 7T,
¥ Henney (1971, p. 224) maintained that slthgugh

children work with "stary problems” mm kmdergnrten on.

the stwnbling block with problen ‘solving abpedrs nt

npproximabely the fcurth grade level. ’Jhia stumbls.ng -

blook. she suggested, ocours because the lengnasa. sentence .
strnctura. n.nd'vucnbulary becone; nore complex 8t that level
amd the ditncult-y with problan ‘solving - assmtnlly
originates as a ymhlem with reading. . < .» .
she\ffered one mtoreabins sussastinn for

teachersi I

- If readi.ng-sknla instruction- is. givan during
certain skills
learned dnrins the developmennl reading period
will be. reinforced snd learning will more likely




-
related to the change in'the currioufim, - The new programs

be seen gs funotional (p. 225). A
¥ One might well ssk: 1s' the ability to solve

prblens a gift thatonly certain mathematioally talented

‘students possess or are there in fact technigues that

teeéhars' can use to, develop problem solying skills in B

‘uhudrm? A review of tha lihemtute and’ reunrch “6learly

mdlcate«l tﬂnt there Are teehﬁl.ques amihble bo teachers .

-nhi h have proven aueéeaerul :I.n roatar:.ng problen/ solving

skills;’ ror ample. Pol:- (!957), Damus (1970); sovder

(1972), Bassler, Begrsv-nnxl Richardson (1975), ?Qlfﬂirnf B
mendoza (1975). -~ - °.
Zcacher: Preparation

One problem mentivned in the literatire which 1s
not bpeoiflunlly a currioculum problem is that ,ot,tasoher
preparation, - Bowever; the, investigator included it 4n .

" this seotlon Jpecause 1t is 8 problem which Was airestly

req,nired tenchars whn were r-muu rith ‘their'content and’

smoture in order te ansura that the mathematics taught

in the schiools was consistent With the philosophy of the
new fnathqnnbins movemanu, A8 Gudﬂlnnh (1961) stated 1t:

4 ot lserious problsm was, and stil1l 1s, ) <
' provide a -sufficient numb
the hankmund necesssry:
challenging and exciting claseroom.situations. &
In sddition-to being a good teacher, this -
requires substantial subject-matter mastery,

congiderably more, in most cases, than'collage

preparation (p. 192). N

Teachers in the slementary schools still db not




. _ .1
;ecéivs the usiscance\neoe;ury to prepare them to teach
the new mathematics programs effectively. Green (1976)
cu-ried out a study to identify broad areas of concern in

el : tios. From his study involving

' .apgroximately 700 elsmentsry school teacheru, Groe.n

."*"boncludedl . /’ : %

1. Elementary school tascheru have very real - “
and genuine” concerns,.and meny unenswered \
questions -about' teashing modam elamentary %

. sohool mathematlosy - <
2, Elementary gchool teauhers need more help
in understanding the purposes of methods of

€ _teaching, use of textbooks and materials, and

" content of modern mathematigs, . - "

3. Present-college and university courses
and ingervice training progrems are not
meeting many of the rieeds of elementary school
teachers and teacher trainees (p. 102),

|

Learming . . |

As mantioned earlier, learning the new
mathematics yas to be facilitated hy structuring the ol
content n.s a unified body or knowledge. Some educators
_expeobed that too great an'emphasis on formal structure
might, indeed, make learning more dAfficult,

Bx‘bwnall (1959). had a word of enunon on tha
mfluanea of the refornm -projeots in this respect. He g
stated: " "

As & matter of fact, thelr influence could be . :

too great if their activities should produce a

sterile arithmetic, By this term, I mean - -
arithmetic as the pure ‘science of number, taught F
with 1ittle regard for the ability of children L
to learn it op for the soocial purposes ‘to be .
served. This danger, however, 1s unllkely to

becomea reality, for forces are availahle
within hhe schools to counteraat it (p. 44).




One n‘.Lll of the new projects was -that. the

mathematics tht in the schools 'be “eorreut" mthmtius.

tiy, most_new ded precise use of
mathematical lansﬁnée and symbols. For example, the
distinction between number (the idea) and numeral (the name
or symbol for the idea) was very popular for qniba some

time. %
. Pehr (1966) rencted w the distinction this way:

“In this comsatinn. alun i1t is nonsense. to
stress the distinotion between mmeral and, . |
Ber, :'0f course, numbers are &bstract, and
numérals are namés or symbols for the abstract,
but, in geperal, no misconception arises.in |

using the two words ‘synonymously (p. 84)., | A

: Hnloushby (1968, p. 13) doubted that such &
.consistent And careful distinction bLtwaan objects and - t:hsu-
nemes really serves a uaarul purposes

Henry (1971) susgested that qui.te often, the « *
source of a child's difnaulties with Anthmenc 1s his
inability to read the motation. He stated: < >

The symbols that we use in mathematios to

denote the number of elements in a set, to

denote vertain éperation, and .to denote

various relations are concise, efficient, -

and usgble, But 1f a child cannot understand

the meaning of these aymhols. they say 1little
. to 21g (pe 37)47

Ssohoen (1974, . 236) mamtamad that the

" excessive use of symbols 1s a source of the difficulty

ehﬂ.d.ren ofter have With sets in elementary mathematics, °
The NACOME Report (1975, p. 20) stated that, in,

fact, most teachers have re ed to a mich more modest

! . o




-phuu on crlbols and" prenuian of axvrnlion,

: That the undue mp on-fonnl oh 1s

8ti1ll a vital 1ssue in elueneu-: school uch-auu was
icated by lupplpvrt (1976)+ ;

The mathenatics -nrrinnlu- ‘should be very %
flexible. In fthe early grades. ohildreh should -
be given the rtunity to-grope, explore, G
experiment; .to -try .out manipulative devices;.

and to learn' to cope with real lifa"umtions wit g Y
that arise: from the environment, rorl s
.n:r:iehnetie leuhins should bo-k |: nmn A e

| 3 earning
x enwnjnsad (p.laks). s

s $huo tio

‘Problems with the Discovery ml'_"' 80 .3 o
Modern Y y "“13fnu&etha

du’covary approach. Indaod. many uuhu-l who have nnd
~this method uuc&eufnll; can get vex'y exon:.d about l.t as ;‘ 2
one method of teaching. However, ds many educators have
oburvod. ‘there are problemis with it. ‘.m.e boonuss studmta

- m Presented with lotivtuu sand 1deds dcu not mtea

that; they will discover the mcanded outoons, Corle (1964)
ofrared this comment: ;
No_teacher can afford to meke discoyery her

that every child must know,, and bringing. this -
information to & child's attention I{‘.z:_,i'aquh-e 3
directive teaching proneﬂurel (17. )e ¥

\ : _There 15 even.a danger thnt ‘an .ot,‘.lvn:r will £
beuomshq end 1:1 1haelf with the atwuene cbli.vi.nua of” thd

b .
fact that hevig supposed to be exggrimems indights ard
drawihg conclusions. Adler (1966) therefore .emphasized,




'mscovex’y a.n the clnssroom m\m.t be guided cusouvery, anu
ortm it should be oooperntive diaoovery' (p. 15'6). )

. & irex-hnpa the . teacher cauld :.neure that: che no'cinty
doés not become .an end'in tself by ma.k:ns use of

pehnvleursl ohjectivaa _' Such a pmutice would force the L3 .

The[trend 1s ’€o focua o""broad stmdtu.rnl eonoepes ’

' level.
and heurzscsc methods 1n ‘denling ith the more oapibis'
_students ‘end to eanphasize oonpucntlohal skill and pro'blems’

or everydar life end speoiauzed crmies uth the slmver
’

smdmts.

iDifferent content for different sbility growps . }

y- not rauommanded by thé esrly advocatea or

o83 . ' In"Propos corTect; tics. ‘and

sound: pedegogy for all. atudmts Besle (1958), presem;ed ==k

"gﬂve points Lk ¢ B e RO

“f 1. No ona can: predict exsctly whiuh mathemubieul
¥ . 8kills will:be important end useful in the future.
-, 2. No oneé,can_ predict| exaotly what career any -

perticuiar siudent wu choose. When he leaves
school. -
3. ﬂ\saching Whish empmizes \mderstanding

7 Insight, and imagination, without negleuung
‘basic skzlls, 48 the best for'all-students,: - y
.whatever. their Ability, and mekes the best . e




‘2. Learning gamesj - 3

preparatioh for any vocation that uses
mathenncics., v

4, z: itanding of the role ot mathematics

society 1s essential for intelligent

citizenship,

5, _Any normal individual can appreciate some, 3
at least. of the beauty and power of mathematics,
~ end this appreciation is an important part of a
civ%l&zed person's’ cultural b}okmnnd (pp. 616=-

17)« :

advocates .of the rew mthematicu programs

suggested. that the elémentary snhool teacher. oould pmvma
for different abilit:y levels i.n two wnys. The f1rst: was
by seleotmg Approprijate materlal from aooep(:sble nuntenc

¢ areas. 1he ‘secorid was; to vnry tenchmg pppmsches emd

methodology.
. 1] (19651) maintained: i F f -
g %s

Pravﬁding a du‘ferentinted curriculum ror
individual children carries with it the
responsibility of makifg appropriate selections
of materisls and teaching methods suitable not
only for different’ age levels but also. for
different mamity 1evels at the sdme . age (p. 21)e

¥ To pz-ovide for i.nd:.vidual ds.frsrum,sa Johnhson
(1967, p: 188) suggested a ‘variety of apprqnches for .

.teaohi_ns mathematics,‘ Slhey usrm <1 Iabcutory lessons: '

Autuoviaual presentanons‘

by Clqsses directed by the pupile. 5. :Discovery lesaonaq

6. Bflricmmt lessonsy 7. Indlv‘lduslized instruction.
copmg wlth» the varying' ability levels of

stadents, then, is clearly indidated in the },wmbure as &

-a pz-oblan wlbh which the elem 2 * soliool

<‘teaoher 18 deﬂnitely faced. Jnowing what, ‘material to
:.nclnde and v¥hat to omit Jand nnd how ta vary tuchlng




" teachers mo. for the most part, are not mathematics majors.

N & 20
Y T
strategles presents the teacher with.quite a challenge and

a need for lots of assistance.

Sunmary
"’ The literature sbout the difficulties in teaching
£lementary school mathematics, then, for the most part does

. not involve specific dlxtﬂenlcaéu with the content area.

There 1is, hnwovsr.'qnj,t:'s a discussion of problems in more
general terms. Y . / )

. H-itl;x rﬁup;pt to nu:gti‘eulum. one specific area of
qitticuli:y mentioned was the non-decimal numeration system.
Children, apparently, are having, trouble working in' other i
bases, mdj, contrary to-what was expected,’ 1t does not seem
to improve work with base ten. Another specific difficulty
in the area of currioulum involves working with word )
problems. This becomes more serious at the grade four level
and 1s perhaps related to- Fesding problems. One probles
that is directly related to curriculum is ‘[tuchex- :
preparation, By moving more sophisticated j.thmutica
down into the lower grades, a problem arose in preparing

In “the area of lamins,. a problem’ arose with the
structure of the eont;nt. childrm npparencly,hﬁad more-
aAffioulty bedause ‘they found ‘1t too fornal end, perhaps,
wWere not ready for su7h a.precise treatment, ;
One problem ra:!._ated to instruction was with the

discovery approach. Theré was a danger that students and

. g ; |
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teachers would become s0 involved in the activities that
‘they would for}einbuut what was to be-discovered. " Another
inscruc&{al prol {m involved allowing Mﬂr}dmﬂ o
diﬂ’erume:. The original view was that all students of ‘/ ’
vnry abili:ies oepld handle the same content if the
teaching approach was varied, This approach, uppa;nntly.
1s slowly beins rejected, I k
Thus. a ravaen of the Iitsmt\u‘? ‘about elenentary
school mathamaticsvhlshlights ‘the issues nnd problems. that
hnve emerged d.ﬂrins bhs pnst twenty yeers. ﬁxesa’ issues and
problema have’ been prinnrily df & general nAJure.r e point
of departure of this stu\:!.y 151eo ~emme the more specific
teaching and lsaming prz{blmL usaoem'teq with elementary
school mathematiod in'gredes four to eight {n:thrpe specifioc

schoolss




N . TTas ﬁmtlone‘d in Chapter I,”this project originated

‘mh Sohool should work more closely with the teachers in

reasons for these difficulties? ' » | . s Y H

T . <

CHAPTER III

PROCEDURES AND INSTRUMINTS B

from a recommendation that each departnent in Brother Rloe

the [thres feeder schoolsi 'St.. Patrick's Hall School, St.
Bonavunture s sol?ocl. and noly Cross .8chool,' ‘The Lﬂdy [
involves the dirfieultieu assoclated with the teaching and °

learning of mlthamutics 4n: these p-rticulJr elementary’ ... .*

schools., lg-i.n, tha main objeative wés ' to, ke a beslnni.ng

et working with the alemant-rf' achool, tenchu‘s on subject
coordination. The m&‘hm was to make use of " the -
expertise and sxparxmue of the teachers in an attrmpt tor

find snswers for the following questions: .
1...What topios at specific gra&e levels seem to
ocsuse the most trouble for students? .
"'2. Wnat, in the teachers®opinions, are the main

3. What, classroom ceﬂteﬂ techniques .have

dev. for { these. difficulties?
4, "Are thers sny trends With difficulties|through

the grades? i R o
In early September. (:he i.nvestlgnhor -met with

each of the three uhoal principals and explained the

proposed project. Assuring him of thelr personsl

cooperation, the principals annﬁgud meetings with thelr ;

I




raspective.s.tlrr}l at which he @gain explained the project
and sought the cooperation and a)‘:pro of the teachers.
All of the teachers were very open-and receptive to the '
study and, deemed eager to cooperate.

-+The investigator then proceeded to go out to the

sehoo!fs'anue & week for & period'of approximately six months.”

From Septubar to Pebruaxy he apum: one full ﬂny in each "

sohool avery third week 4n rotation.

Dlu'lns theu visits, he held inTornal dluoues1l
With beacers and wes Lnvited info slacst’ all the G ;
uatheiatics - cless es from” grades  four to eight in ‘the th:rbex’;
schools. The invubxgpeor observed five difrarent grade
four clesses, seven grade fives, ten grade sixes, e&ght
grade sevenJ and ‘nine srnde eights. He worked with thirty-
eight teachers who are dir ctly involved with the teaching -
of. elqnam:ﬂry sshool m.then.tlu.

In Jnmnry, 1977, & questionnaire was prumted to

teachers -v each gﬂde level. (See Appmdix 4)s _Pil:st 01’ all, ’

the questionnaire asked: for the following, teacher
information: the nusber of years teaching nathematics; 'the
number of years ténohi.ng mathematics at the-stated grade
level;.the mmber of Professionsl courses (one semester) In

teaching: mathmntioul and the numhér of Dhiversltl cournu :

(ené smasbrx) in n-themcicul

5 Secondly, the questiomnaire listed the topics for
each’ grede level to be taught during the year 'and ssked
teachers to oheck Gff the tobios.that they would cover.




Teachers were also asked to rate these. topics on a socale of
one to five inditating the degree of difficulfy they )
afpeotad pupils ‘to e?erienoa. witk? eac}z topio, The rating
scale used was as foIlows: I '

1 - no aifficulty;
' 2 - motérate AAfficulty - oleared U very quickly

3 =’ serhous dirfioulty - usually teken cars.of

i = very. serious’ ﬂitrieulty - “Te néver grasp at. )
e this. level, 4 ; i I
; 5= sxbrens adr1gtity - aost 4o not sxosy oy this
level. o B L I s

- A mesn rating for each toplc was obj:n.fzed. Then

by_ ugi.ng a mean rating srg)w thih ‘or equal to three, the

investigator made ﬁ 1ist of speeiﬂe’ wpica at each grade
1eva]. whzoh ‘would px-auent tha most difficulty in tamhi{g.
In March, 1977, s aecomi queaﬂonnnre was

delivered to each tnnoha:r (See Appendix B). This .
questionnaire 1sted Bhe most dirficu}t topics forwneh\grarle =
leval ‘a8 detemmad b: ‘the first qnestzonnnite. Teachers -

were asked eo select the thyee most troubleaome top“ics |‘md

then explﬁi.n \vhni: speolf}c nspeets of each of the three

topics 5nve studmte the mout{ trou'bla. Secondly, C7lehers

= wure asked to try to explatn’why these topies were the most

dn’fionlt. Fmally. benchern wata .asked to suggest |
tsahn!iqua! for dealing wieh these  troublesons. topics.
Fron the completed seoond questionnaire, the

inves tigacor listed all bha‘w‘ troublesome topics mentioned by
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the teachers at emch grads level in their three choloes.

An attempt was then made to find a consensus as to the
specific aspects of the diffioculty with esch top‘io and thi'
mein reasons for the diffioulty., Samples of Fussebted
teaching techniques were selected for each grade level.,

Finally, th‘e Anvestigator compared diffioulties aoross grade

levels in order to determine possible trends.

-l

x>




CHAPTER. IV B

RESULTS

. What do the teschers identify as the most
difficult concepts end skills involved in’ tanuhﬁzg modern
ulementir!/g,ehool/ﬁaamﬂi:s? What reasons do tt{ay have to
offer as to why th’a dir!jionlties ocecur? What suggestions or
techniques do they have to offer for dealing with these
difficulties? Az~e thers sny trends- aoross the verious grade
levels with respaot to difficulties? .

" ‘This saot}on nttampts to answer the above

: | qnestions 'for thres spesific almentl.\'y schools, It

‘presents a report of the data obtdined from the}aéphaza of
nathemstics in gredes four to sisht in St, Patrick's Eall -
School, ‘st. Bonaventure's School,‘ and éply Cross School.
First, '.M:le I inoludes sou factual ‘information
on the prepnmtion and’ axperunca or the teachers involved
" in the sbudy:,f Then, Table IX presents the 1ist of tfopics
for each gr;&e level which received a difficuilty rating
sreiter than or equal to threé on the 'f:u-ac questionnaire.
si;me the 1nvestislﬁor could not deal adequately with all of
the. difficulties obtained from the ﬂrst questionnnira. he
ssked teachers on the second questi.onnnira to seleot ‘from !
the stated list the three mogt dXfficult topioes.,  In this
-way, there was a sllsi'nt reduction in the number of toplcs to

- deal with. ALl ‘toplcs seleoted for each grade level on the

i
!
; % . sécond quedtionnaire sre also listed in Table IL  Next;
i : ’




teking egch grade level separately, each topic selected on
the uceox;d questionneire 1s discussed in terms of specifics,
reasons, and suggested teaching techriques. Pmall.y, Table
) nr Mshhshta the onou;-renua of diffioculties tax;pu various
grede levels which u discussed in some detail.

| § .
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"“TABLE 1

-~
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Teaocher Experience and Prapnunon Indicated On.the First

Questionnaire

Grade Level

FOUR

FIVE

SEVEY

EIGHT

. Number of Teachers
"Reaponding

Average Number of Years
_Téaching Hathepiton

b

13.3

Aveuse Number: of Years
.Teaching Mathematics at
This Grexla Level

a4

Average Number of
Professional Courses (One
Semjester) in Teaching
Mathematics

el

1.9

1.8

Average Number of
University Courses (One
‘Semester) in Mathematics

2,1

2.6

1.7

I
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. s Most DIfficult Topies As Selected By Teachers
Eirst Questionnsire: Second_Questionnaires
" ‘Tpics Nith leﬂellltl All Tpics Mentioned
= GRADE | Bating Gres By Teschers When
: or Buel B g Seleoting Twee Most Difficult
T [ Yord_Provleas Vord Probles. |
Maltiplicstion Nusber Fasts Long Division
. | Geometxy Place Value |
POUR Bstime tion Multiplicetion lhlIbOr hnh
. miltiplicstion With Two | )umpue-mn With
Jand Three Digit Nuzbers Three Distt fumbers
y Long Division &
Frootions £ g : > i
Work With om-r Bases Word .
Nord_Prob Dirieta Alsnrlti- ‘ S
- | Bformes e or nm,xr-mm z - ¢
. Fo |, Dedustion Stata + Tork Ve tn Ottier
. Ty, .
mv s10n unnm
Mll
Epand ed oto tion Using Epo 3
Extension of C-h. Division A]Gﬁl'lﬁ- Preotions
Bhort Division Division
| ¥erd Prodless .. | Geomstry
] SIX | Nosber Thepry (GCP,LCM,Divisibility) | GeFP end Lok .
Freotions . i
Rationel Number Operations 3
Decimals 5
Bstimeting Word Probless
Division Per Cent'

etry } Geonstry
ireatest Common’ Faotors Division of Decimals
SEVEN Sibtrection With ¥ixed Nuzersls Division

5 verages Extizating
vision of Decizsls Aversges (of fractions)
Per
jord _Probless
Probleas | Word Probless
ving Per Cent Biobless Solving Per cnt protlems
hr Cent'of Inogesss end Decrosss | Per Cent of Incresss and Decresss
tegers  (srephing sentences)
A ing sentences ) Bational Nusbers i
1 of Powers snd - | Solviig Buations i
' tific Notstion Aréos and Yolumes
~Finding Hissing #
-

<1 Resl Nunfers
s Solving’ Byustions
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GRADE FOUR

o Word_Problems

= Specifics Reported b ch

Pupils ‘cannot determine the corbect operation,

sons_Given b ch

1. Pupils are k in reading * u;n skills,
. . »

2[. A"ﬂla'ere is not erlough opportunity tﬁt ‘problem solving
" through working with conorete materiald. s

3. Children are entered too early intd the abstract,

Teohnlgnu Suggested by ;lchhgs

1. Provide opportunities for pupils to menipulste concrete
materials to coincide w‘ith the problems they are ’ s
resding. :

2. Instead of always working fron the word problem to the

v ogennon. try working in the reverse order. That is,

I d f£1rst, have the ohild combine three objects and two

objects “to get five objects. Secondly, have him ¥rite

% and 'vu'bnl!.za the fact 3 + 2 = 5, Third, ssk hin b‘p’
make up a word pmblm’ihich mnies use of thgt facte
For éxample, if I have three pennies end I receive \%lé ' i

i

- p i
j . more pennies then I have five pennies. .
; 3. Provide loca_ot-pnétice of the type where the teacher

reads a problem aloud and all the pupils are Tequired




GRADE FOUR (continued )

.. %o do 1s state t}.e,_ogaracxnn to be used.
4. Provide contintous practice with phrages such as "ga:ve
awey", ‘more than", "altogether”, "in each” ste. Such

Phrases may ‘mot yet really be assimilated by the én1ld ©

0 © . to a point where m can use thell with ‘sase and oomplete

3 um\erscnndm.g ' e e ’
. - |
Inng Division 7 -
J . E g 8 E .
Speoifics nanorse& by h

Pﬂplln have ﬂiffioulty in coning \Ip libh an esbiml!:s sach

time.. - .

= aso by Teachers The - : s
1. Pupils receive insufficient exp;rience With estimating. .

| : 2. e multtplication rimber'facts required For a1viston

= are not readily nt the pupils® fingertips. 1

by . : | o

1. Uso the "old fashloned” method from ths veiy begimisi.. -
Show the ‘pupils the process of suscessive estimation and A
s . tiaybe let them try a few that wey. Hoi;e'lvez;, when they
-~ are learning the skill 1t sgn%"x_ld be the algorithm,
3. Atéér the division 1s carried oit, have pupils chesk by
miltiplication, This relnforces the connection buby/een e o
'aivision and multiplication. - o 2

z 3.. If lack of multiplication pumber facts seems to'be'a

&7




GRADE FOUR™ (eor:tmue‘d)

4 " problem, permit the pupils to use a multiplication fact
card. ’ .

S .. Place Value. o =

§En1-‘l1"|nﬁ Repor by A P

mpue hmro dlfﬂcuit‘y m arranging numbers m vartmal fom

aensons Given by oi‘sagbgr e S e e e

b O . ; b chﬂdren hnvo no': been sivan enoush prauuas 1n thinki.ns in

sronps. 'may‘saa mdxvidunl digits rathar thm groups. or

& one'@ gronps o: tan 8, groups" o:’(hund.rad's eto.

streas the oonqept of grcup:.ng by Gans. Vork ‘as much as

ssible m 'the concreta stage: usmg objects and N
2 /

kmnterislru tHat can bé rend.uy o'btainad. such as peno!.ls.

sticks and wezz, the, pupils tﬁamselves.

: Provs.de pr@ctice in, re ding umbars vith szmilm: disita. LR
;




i
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GRADE FOUR. (continued) .

sons Givenb Teachers v

It 15 _perhaps too auly to require the quiok reonll of

nultiplication number févsror some pupils 'at the grade

four level.

gechﬁigues snsgested by mnohgfs : * ’ g

1. Allow _pupils to nse a mulf:lflicahlon faot card thrangh
3rnde four aud uel]. into srsde five. . Béqture qnick'

< reeall of multipliontion number racta‘ by the md or
grnde/five. s ‘_ '. i j

2. ﬂequire memorization of multipllcation facts in grsde =

" ‘four, ; Pupils shotld sed'the pommeotion Between
multiplication and rapeated ‘additicn,  The comiutative
property should be uséd. ‘Perhaps s-mes ‘n/*id .

memorizata) o aauld be used.

(Noha that the!'e disasruemen emong teachers as to when

,multipl;leutinn tables should be mastered).

e ultigll.oatien H;th Two nnd Three mgu Nun‘negs

01 £ 08 Réported by s «

Pupils have ditﬂ.culcy -An determmms what two xmmbars u-e.
‘ctually being nuiblplied. For axnmp],en 3k6 y &«

[ ,\\ Coe \‘ x27 :

7X6 - Ehu presehts ‘no. problem 7% ho - Pupua don':
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GRADE FOUR (continued) _

Mso, pupils have difficulty keeping the one's under the

Technigies Suggested by Teachers x . 4
one suggestion is as follows: i ’

) | S
. 8, Write out the number to be multiplied at the side

bs Draw lines which clearly define place values;

‘. Multiply across, starting at the topi

4. add,
; 5| 4] 6 .
. x|l 2] 7 ) | '
. lzl=17 xs
2t 8fol= 7 X b .
. 2| 1 o] o] = 7 x 300 5
) ) ) 1) 2| ofj= 20. x 6 ’ .
i 8 o] o] = 20 x w0 -
. + |6l of of ol = 20 x 300 )
P 9] 3| 4 2
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; GRADE FIVE
Word Problems . -~
/ -Specifics Reported—by
\ i Pupils éannot determine the correct operation.
g essons’ b chers
" 1. The present group of students are generally one to two
’ years behind in'their resding lévels. ‘ P )
s e Word problems require o .level of reasoning ability I* 5 ™
; fhat most pupils ab this age have not resched yet, '
. k. . ‘ ‘ t
. es_Suggested by , -
3| © % 4, dave the pupils mske up their own word problems using -
things that sre familiar to them, such es, nohey, hookey
g ' _ cards, and games they plny. .
[ © 2.  Provide for the t o‘f the’ compr on :
‘ skills netessary to solve pmblms; For example, "five
more thanf, “five greater then", "was incressed by" etc.
. *. . Pupila shpuld be drilled on the meaning of such phrases. s

o N

Make .the problems more conerete. Pose problems which

involve actual mlnlpulntion of mlterisls in the ,
classroom: The transfer from local types of problams }‘ (
to ‘textbook problems will come neturally to the pupils.

’ . E

t Tsrasinzn
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GRADE PIVE (continued) ¥

E o= © s : Division Algorithm

Specifics Repor by

s Pupils have'trouble with each step.

TR gensons givan by mnchern §

: 1. More-emphasis is needed in muorizins the mulupuc.cmn
number facts.

S 2. Pipils have diffiéulty with estimating. - < || .

Techniques Suggested by Teachers A
1. . Concentrate on the "old" method.

2. Buphasize the connection betwsen multiplication and _
division by having-the pupils check by mnltipiicsilon.
! ]

Fractions

Specitioa Bebnrted by

Hoat difticuity occurs when the ﬂanmlin-tors are different.

Pupna hnve tmub e finding the lowest noman denominator.

Pupils alsc have crauhle uth eqv.u.velent fractions: .

. ngnsons Givsn by Tes ggg’s 2
@ g 1. There is not ‘enough opporb\mity for pupuu bo uork with’
conorete materials. .The notion of rructlofns 18 too
i sbtract. R '
. vk 2. Pupils fail to grasp that tho fraotions with different
. nun’mrahors‘ end denoninators can rapresantv_ the same | ¥

7 number. - ’ . ,




7
|
2

\ S

GRADE FIVE. (continued)

Techniques Suggested by Teashers '

1. Bring in colored paper ple plntes for pupil: to out up.
Leave one colored plate ‘.lntnot while onccins ocherp in
varying seoctions, one cut in !'ou.rthz. enother cut in
elghths and so dn. Pupils oould see that 27’8 of one

i plate could £t in % eto. %

2, " Use paina in the classroom to’dae.l with fractions es ‘
parts of a dolfnr. Some pupils seem surprised to lesrn
why ‘8 querter is called & qun-ter. A

3. Use physscnl objects thet pupils ‘can scpnrute Lnto parts.

' 3 Work With Other Bases -

Specifics Beported by Teachers
Pupl}lu have difficulty writing e number in base ten as a

nunber in base four, S i w g

Beasons Given by Teachers | . .
The pn‘)blem may lie ;ith the ;:npil’e perception of a writt‘tn
numeral. The written numeral "25", ‘rox- exemple, 1s one
symbol for one group of objects. " It does not come mmnllj
to the student to perceive "25" as two gz-m_x;n of ten and

‘five ones, He sees one group of twenty-five.

Suggested by

1. Work izéh other bases d;)es not really strengthen

knowledge of base ten., Therefore, concentrafe on ‘base
ten,” : . .
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GRADE FW.B (cmehm‘yi&

Work with base ten first &nd then IOV; into other bsses.
One method 18 to use.popsicle sticks and proceed on s
course of discovery sbout base ten numersls. The method
is to give any number of sticks more than ten and hsve
students group sticks in tens. They begin to see how &
numersl represents a grouping. Hsving mastered this

+pupils are in to bpse four.

They learn to count in base four-first and then proceed
with a?ixa ‘basic operations. 3 d
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GRADE SIX

Word bl

Specifics Reported by

1. Pupils often do not seem to grasp what they are asked
to do.

2. ‘They cannqt determine what operation to use.

s0ns G chers :

Pupils lare lscking ‘in reading comprehension skills.
' 2 There may be a problem with “the level of reason :
‘b1l1ty required, ;

iy

3. As ‘teachers, we assume that if a pupil cen add 3 + 2 = 5§
then he should bBe sble to do a word problem which
requires the seme operation., It just doesn't happen
that way. Working with word problems requires certain
specific skills in reading snd translation which must

i be “taught.

ne.a S ted b ichers
. 1. Teach the reading skills necessary for Mathematics.
2. Find pmb].uns that the pupils. can do. Nothing succeeds
1like success. “a
3. . Provide u-u:ten dirantmna for games that pupils myst
rend.\ in aTder td' leam to play the gdme.'
4. ' Meke up a ‘Sequence of tasks that pupils have to perform

by following written directions.
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GRADE SIX (continued)

5. Find toys that have to be assembled by”following o
i instructions, .

Fractions " o R

.Specifics Reported by

There is a lot ?f difficulty with'subtraotion of mixed

numerals.

Bedsons Given by Teachers . !
i . 1. Meny students who £ind fractions difficult do not

really understend that fractions are ﬁparts of wholes"s

They cannot think in’ parts.

The basic concept of a fraction seems to be too abstract
] \ Z

\ for many students.

Teohniques Suggested by

4 .* 1. Spend more tiime‘ylth concrete objects for example,
: diagrams, ‘blecks etc. Too much time 1s belhs used to
teach the different operntions whm, to mnny pupﬂ,s, a
fraction is a vague, abstract idea. o . 4
2. Get students involved in cutting a "wl‘mola"; plece of - ’

paper into various "parts". T

7 ' Division *

o Specifics Hagorted by Teachers
Pupils are not sure how to deal With the remainﬂer m —

combining it with the next digit. . '
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) . GRADE SIX (continued)

Reasons Given b; eheré

There may be too much concentration on . the mechanics of
t:ﬂs operation as opposed to the bassic concept 6f division:
Also, meny pupils are still not completely familiar with

the multiplication tables. I

Technigues Si ted by Teachers
One susgeatirm 37,
Begin wtth very !imple division problems and 1ook at [

2
3) & .because

Serega the point that if a group of six

a.
these in some defail. For example:
3x2=6,
objects were sub- divided into groups of three obJeuts,

there would 'be two of. these groups. d

Rbview Yasic concepts such as in (a) \sbove before
.proceeding into the more ﬂlffleult divigion problems.

Stress the actusl mechanics of the division process.-

It 18 not sufficlent for a pxrxp'il to know:why something
uérks. he must also-know how to x;srfqm thq opération.
If lack of multiplicetion faots is hinderinsithe

division, & baol& to d.z'illi’ns on' nznlﬂ.pllcation fm;ts.

"N geometry

Specifics ﬂegcrted by Teachers
Al aspeuts or\Geometry seen to cause trouble at this level.
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GRADE BIX (continued)

Ressons Given by Teshers

Most pupils don't do very much Geometry even up to Grade

e '

six. The few who do some Geometry in Gradé six have trouble
: 3 .

with 1t perhaps becsuse it is new to them.

ues Suggested b chers

1. l;rovide'pupul with 1ots of "doing" experiences rather
than listening experiences. &hey should be involved
with me;uurins angles with'a protrhcbor. dr--ﬁs .
trinngle’u with given dimensioé}, measuring doors and
desks, These students are also mature enough to bql
making basic constructions with compass end straight-

. edge. ‘

2. Drawing is a very important pasrt of ﬂ;e qtndy a}
Geometry, Mske sure xgnpuu get lots of pnnu‘ua in
drt-ing‘yhe basic Geometric figures. They should also

dreatest Common Fector (GCF) end Lesst Common Wultiple (LCH)

be trying some of the three-dimensional drawings.

Specifics Reported by

The problem is that these two topics are oftnllx mixed up. -

- Reasons Given by Teachers %

1. One resson for the difficulty co?ld be \th-t these topics
l‘re only introductory at this level and not really meant

for mastery. |
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& GRADE SIX (continued)

2. Pupils do not really get to use the concepts in other
related problems and therefore fail to gresp the

concept. ’/l

Techniques Suggested by Teachers
One ‘suggestion: ! o

Use simple examples to show how GCF and’ LCH are used in
problems;- For example: LCH of 6 and 8 1is 24 and GCF of

6 and 8 1s 2. : &

!
1
la  aa: & *.% ' OLON = 24
4 .
o=@t i
=B
2
e [
b, siwplity: § , R




GRADE SEVEN

Word blens

Specifics Reported by

Pupils often have trouble understsnding w};‘nff 1s being asked

for -end determining what operation to use.

‘

Bea: ven by Teachers

/

|

|

|

1. Students at this level stfll find it di‘?rio!ﬂ‘,t to
sbstract. . ’

2. Students have not yet developed patterns or systematic
approaches to problem solving. ;

L s
3. Poor trestment of this topic.in the textbook.

u sted by Teachers

1. Work with simple problems at first, dealing with things

close to home. ' For éxample, ask pupils to write down
the cost of their exercise, textbook and ruler. AAk
them for the total cost; the cost if they had two of
each; the cost if they had two exercise books, one
pencil, and one ruler. * .
2. Hsve pupils follow s rleﬂ.nl_t& procedure for esch. problem

such as the following: .

o. Read the problem carefully, meking-sure you know

what 1t says. !
b.  What ﬁ;:e you required to do?
c. Which of the facts do you need to use?

4. What operation is required?
& |

Sa
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GRADE SEVEN (continued)

e.  Solve the problem. ¥

f. Check your answer to see if 1t mskes sense.
Per - cent

Specifics Reported by

The difficulty is not with the concept itself but with .

‘ certain types of problems. For example: - &. 6% of n = 48; o

b. . Chenge 3% to a decimals . ’

Bessons Given by Testhers - ) ) -

1. This toplc involves many of the concepts that puptls

have already had some difficulty with and they may

not be too enthusiastio about the topic, Involved are
reading skills, division of decimals, snd fraotions.

In addition to ‘this, the notion of an equation has to

be used before pupils have reslly been introduced t; it. h‘

2. There is too much time spent on workidg with per cents.

Students lose interest. . = Ty
Techniques Suggested by ' |
1. Stress snd insist that pupils follow a certain format
- \

- v

for each type of per cent problem. q

. 2. Fina éxample’s of problems that pupils often get confused <
and present them together so that pupils' can see how
they are alike and how they are different. For example:
15 i8 25% of what munbex:? What number 1s 15% of 607




“GRADE SEVEN (continued)

e Another suggestion is bo emphasige. the ratio népnot.

th.t 15. 25% munal%g- - Students could be enoournsad
to bring in per cent utatanmta from neuspapex-s and

have the clnas uterprqt the luni.ugs.

G metﬂ

: _‘ﬂeusries i,". e .'b# 3 /g ¥
Puptls have aumulty in’ workihg with dqf,uumne. P
b dltrieulty 18 not nth eumins !ehs dsrmlt:.onu but with
'being lble/ to- detemine whm one nb,]unt fitl a dei‘hitioﬂ

i ! F
MEAN . - SO e
: Rea! gqg Given by Enohara Wiy

Students hqve very uuue expoaurs to Gsonehry prior to

‘and, mothur does ndl:.’

Grade Seven.\ Thus'y -8 bltglmaok ooqurs. s‘mdm:a bacone‘
"hombuzd‘ed' with deﬁnniuns. oon‘oept@‘- and d.ruwl.nss ‘nl*l’nt'
cnce uhsreas v;ha e shoulﬁ have. hem merednoed sradually

. Hake anra vthat puyua hnra loea of pr.cnne in worki.ng
’)uth dar,initionu but not menorizing then psr 8 That

olnnuy “them ‘ag rentmls,‘ sqme. p-r-llelogrun ate. "

) Ba‘ve ﬁ'-\pils out figuzes out of Ppaper an urdmu'd'




GBADE SEVEN (continued)

3 » .
k. EHave pupils collect exsmples of vapious shspes in
pictures etc. and bring them, to the olassroon.

[

@

Specifics Reported by B =

1. -~ There is. 8" prl’blm with nov‘lils the decimal. in the
-aavimore .ot 0 Tl

2. Pupils have trouble with addu:s zm. eo/tha dividend.

3. Pupils have mub].o with pnttﬂng uns in the q\wti‘ﬂ: -
inmediately after:the docnal. for an-pu 0013, ’

BReasons Given 'b hers

There ?sm bo be some Mskery or magic connected with

moving the decimal points. The students apparently have no e

idea of what they are| rgn}ly doirg.

mmugﬂ Muteﬂ by Teschers

A svsselted ,approacht

8.  Review’ tha relation of diﬂ’ri.m to fractions. -For
ex-ple- 27 6 means the seme &s 5— ‘ s

bi Review the idea qf equivalent fractions. _Stress the
ldak of a motion lu.ntﬂnins the same ‘llll! provided 3
the nunera¥or and denoninator are multiplied by the

“For example: g-= n- .




- Specifics Reported by:

. . 48
GRADE SEVEN (continued)

o+ Given'the division problem 2.56].12B, draw the connection
to fractions and show that this is the seme as m .

_d4 Remind pupils that numerator end denominator may be
multiplied by the 'same number md. the fraction will

mas.ntam its value, 'merefoz:e,é-—g igg %sﬁ -

This may be written as 256712.8 .
Now, ‘tha pupil should realize that there 1s no megic
mvolvad Ln _moving the dsui.mnl, end that what 'is really
5 18 that ator and d “of the
. aquivalent traociox; ara being multipllqd by the same

|

number.

Students- become easily nonruaed 8t each step or the

operation, - .o @ |

' -Reasons Given by Teschers <

‘1. The aypx-oaob of easing the pupils into t;hg "old" nethod
of long division by :neans of getting tham to 1ee.m the
estmatd.ng method :ust has led to nuoh conmsmn.

2, sorle pupals stan1 have not mastersd the muupne.iuon
nkumber x'uebs.




GRADE SEVEN (continued)

Technigues S ested b; ol p
1. Drill students on'the Lml":iplioabldn number facts,

Hn-. this 1is doné depends on the ingenulty of the teacher.
' - Some teachers recommend games tnvolying multiplichtaon
while others recomméend competitions similar to a
gpelling bee.
Drill students on quick d)vision facts in order to.help

unale of division, findins the

them get over ths blg h
first 7orrect mmbsr. 'xha artll eonld be carried out’
orally or on' paper and, for the sake of this drnl, the
pupil need not worry about the rempinder. For exa(mplex
Thirty into ninety-five goes three times with some
remainder, - Twenty-five into one hundred and twenty
gaes four timés with some remainder. ,
3. Concentrate ch the seme method of lons. division up
through the grades and'it should m]wbe the method of
nsing rough estimates, ' Pupils 'al;ould' be uuéhc the
mvost erﬂc‘im‘b method from the{ béginnmg. '

o gt

gscaﬂas Beport b’y -

[
. 'mere is. & problem esnmati.ng with two and. three rlisﬂ‘t

nunbers under the basic operations. =

Reasons Givén by Teachers =

‘i, Students seem too cesugl in their attitude.toward




GRADE SEVEN (uonti.nuod{

eatﬂmatin‘g. ihey nppursntly feel that an’ enswer onn'h
be too important if it's only an estimate.
2, Students seldonm estimate except in exercises n‘hich
il;nstruet then to do u:b. * We,~@s. teachers, have to
. incorporate this gkill in teaching problem solving,
fike shy skill, 1t has to be practioed in order to be
mnmhamed.

eachers =

1. . 8hot the st:uden':ﬂ thnt we_think estimta.ns isvan

important -topics ‘The’ suzssation hez-e is: that we

olrs elves. not be too ehsn&l with the topic und nut 15':

the pupils become careless in their est;mati.ns. The

topic still oalls for gped work habits, pride m work,|
and correct method, '

2. HMeke estimating an integral .pnrt of axsrcise‘a end
pm‘blans 1.n order to get children to pracﬂce this skill.
Before assigﬂ.ng a number of problems or an exercise set,
11: might be nseful. bo» conduct an oral exercise hsvs.:;g
certain students eseﬂmste the answer befora doing

g ,exerciees. Estimates can be recordeﬂ on the board and

compared with actual ansfers artensrﬂs. 4

Averages of Fraotlons
) 7 .

Specifics Reported by Teachers
The problem here-is with dlvidl_ng a fraction by a| whole

number .

|




GRADE SEVEN (con unuad )

Ressons Given by Teac hers e ‘|
Pupils have ditﬂonlty grasping the 1d.au tth dividing by
a number 1is the ssme as multiplying by the reoipronn!l of A :

the number.

One suggestion: — S n
; o 6 L ;
. Review the noticn that g =/ xi’ e Rt % . TherefoTe,

3 ;%xl=_2_- o -
5e. 23

o




GRADE EIGHT ’

Word blens

Specifics Reported by

The problem here 1s with understanding what is being sought

and determining the correct operation.

'geasngs Given by Teaeh I
; ’Host nord problems involve situatlonu wn:h nhich pu.p:ls
! nre not ramiliar or ’are not intersstad m.‘
2. “studencs have not yet developed ja rno:l.nty uiﬁn
v trsnslat.tng from a word préblen to a mathematlual

ae.ntence. . B .

Techniques Suggested by Teachers

1. Discuss specific p’;oblem 591v1ng techniques with
stidents who abe weak in this area. Have students
solﬁ problens befoia the elbss Tnd then discuss their

nppronch and steps taken.

2., Assign norksheeb& resularly thraushout the year as this
topic deserves a 1ot of eftrn nbtmtlon.
3. ‘Make up word problems that involve ntuanoné t}m‘b are ©
of interest to ‘the pupils. . »
: | sdliing Per Cent Probless
< # - c - :

'

ecifics Reported’ by Teachers . . v

" There 1is confusion wWith three types of probieps. . For- |

examplet |




" solving equations have been completed. Tis unit may then -

53

GRADE FIGHT (continued)
i | :
8. 5 per cent of 16 is what number? =

be 20 i1s whet per cent of 2007

c.. 15 18 20 per cent of whst number?

Reasons ‘Given by h

One’ njur reason 18 that, pupus fail to tun-hte a per cent

problm meoln ratio pmhlem. ) J '. " i s 5 ]

zgg hnxgnas Sugiested .b[ i‘uchsrs

Orie uuggeutionn : e 3 \
S

hhnoh this nnﬂ after the units on umm* figures and

.ﬁa rn]:.l:ed to retio end proportion. First, emphasize the
ratio sspect of per cent. For exsmple, 5% means ygp - - The

three types Of per cent problems may then be expressed as

proportions.

Exsmplei a. 5f of 16 1s what nusber?
x ”
|16 =
) B. 20 1s'what per Sent of 2007 N e
] b I ! , :
15 18 20 per cent of what number?

TS ~ : ,.
¥-o5 e

o




AGRADE EIGHT (continued)
|

- /Per} ent of Inorease end Deorease

i . .
Specifics Reported by :

Pupils are not sure if the relationship is ’I%ecuen the
amount of incresse and originel amount or between the

- emount of increafe ‘end new mhount.

Reasons Given b; sehar‘s =
In genieral, the problen at11l seens 0 bo related to not.

vigitng per cént as, & ratio, that is, 1€ involves s failure
to nomprehand the problenm as @ rstm of the increase bo the

original amount.

ohnigues ested b achers
One uussestiom
'Bnphasize per Q\ent as a ratio sg that the pupil has'to ﬂnd
the two ithmgs that meke up the ratJ‘.o. Thus, the pupil ocan
more egsiﬂy see that the per oeﬁt of increase becomes the

Tatio of amountof the incresse to the original amount,

Intemers (Grephing Sentences)

Specifics Reported by -
L“eadner
Pupils have proplems with setting up a teble of values.

gﬂensons Given bx Teathers: - s ) 3

Students fail to seé relauonships betnean numbsz- aanteneea
such 88 x < 2 % -3 and #7e i3 47, s Leats 'to probleds
in sétting'up tables of: values. . )




GRADE EIGHT (continued ) g Y

hniques 8 es b chers
1. TPostpone the unit on grsphing until the section on
solving equations is completed, Number sentences can -z
then be more easily rearranged to facilitate setting up
a table of velues. For example, ¥ +2 = x becomes
y=x=-2 and a teble can ba\ﬂ:t up hy‘sivlng values
to. x end finding the corresponding vnl‘;xeu -for ' ¥. . o7

For exsmple: -2

2. In setting up the tsble of values, give the values to
the veriable which is involved with an operation. In

this way, 1t is to 8 the

For example:
(8) by=x x) B () y=x+2 x4 \/)
| wolaa o . A
[ 2 0
6.1
Batlonel Numbers o - B
3 | )
Mt‘inu d_by Te |
The d1fionl by onlm \having to combine the rules learned

for’ frutiona nd tﬁme for mtegorl in the four oper-t:imu.




GRADE EIGHT (continued)
|
Reasons Given by Tegchers
Pupils have not yet really mastered addition, subtraction,
multiplication and division of fractions and they are still
not sure of signed numbers even when mrki.ng with integers.

Techniques Suggested by Teachers *
One suggestion: : . 3
Px;ond:e lots of drill 4in the operations of rational numbers
by the use of "grids", For examples !

b
o [ 5 -3
| u
o |
-

oz

2
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GRADE EIGHT (continued )

-

Solving Pyuathons

Specifics Reported by h . 8

Students are not sure what steps to follow to .get the

varlable by itself on one side of the equation,

*.

easons Given b, achers

| There seems to pe some difficulty in grasping the addition
principle end multiplication principle. - ‘The pupils have
trouble knowing what principle to apply ‘and when to epply

1t.

Techniques Suzgested by Teachers
1. !}e_aéh the addition m;i multiplication principles in
cunneqt&vor‘x‘ with edditive inverses ‘and multiplicative
inverses. | For example, given the equation X = 5= 7,
>the objéoi; is to get x b)"’itsa}f on the left hand side. ,
The qusstion‘is. then, whether we need Ehe edditive
_inverse of 5 o the miltiplicative inverse. Since 5
'is subtracted from x wWe need the additive Inverse. In
t}fe- equation, 2x = 6; the x is obviously multiplied by
2. Therefove, we need the multiplicative inverse of 2.
2. Relate cl;nev teaching of equations to thea idea of
. perfestly balanced soales; Thus, in order to maintaln
the balance, whatever -you do. to oné side, you must
also do to. the other side.: | :




GRADE EIGHT (continued)

Aress_end Volumes - Z

ecifics B by Teach 3
Students have difficulty with the concepts themselves

Tather than with the ocomputstion involved. 2
1 . i

/ .

Reasons Given by Teachers . |

1. one resson for the 4Afficulty here may be that the. !
concepts are abstrlet.-‘ ';hey are not quite sure wﬁt
is being measured, i '

Also, the vocebulary end measurements m»‘tni,s section -

‘are quite uifemiliar to the dtudent.
3. The difficulty here may also be related to the fact ' | =
that most students have not been given sufficient ’ Y
f *  exposure to ns\u"u and shapes up through the grades .
i bec‘;anu of the geometry uqctimll not being covered.
‘ ; In effect, the students have not heen challenged
enoughy S0, when relatively tougher topics sre
| 42 approached, the students' rem‘imu are not equal to

the task, Y
" Zeomigues Susgested by Teschers ¢ &8 i

- One mlggaeeiom O (i
Make use of graph paper when teaching the 'oonospt of area, £
Fi‘gllrsé .cah be drawn on the graph paper and then the area

‘, osnresdily be found in squere centimetres, This: .
" procedure could slso be Telited %o frastions end per dents |




GRADE EIGET (continued)

by shading in part of a figure on graph ——
considering t'he ra'f:::o of the shaded portion to the uholed S
figre. Relate the conceptof vplune to the metris it
on cspacity. Containers are now readily availsble for
couparing capacity ii:_ cublo centimetres. l-rma:{leunss With
such axgrciqsa ghould puka‘ the.ocni;pte of ‘area and

~oline 'ore meantisFul to. the Stulent end thus fagilitate

‘the numerical uwputétion of ares and volume,




o
5 wordin-ta tnd' inprove the mn]:hmtioc ymsrm in the

From the previous statement of difficulties for |
esch mua ‘Jevel 1t 1s interesting to notice how some .| “
du'ﬂculelee eppear at only one grade }eul. uchm are A
px-aeent for m or hree grade levels -nd than ‘cease to | .
be. kprohl-, nnd some difuuult:ea seem to.persist over ?

‘Il the gr-fla 1uel-. 'mia part of tna repo: 1°ok= at

uueh trends ln the hope that thay nay pome to uya to / &

ny}tam. hble T i!tu the n-.‘lor dlfﬂ.nnltie ind,

- Andicates the' grade’ levels .t -‘hioh‘they ocour.

i '.Ihhla 111 clurly 1hdicates: that tuoharu aonaidar
the‘lolvl.ns of word pro'blum to be a nnjor, stumbling h].ook
“for students. ‘Furthersgre, 1t Presents difficulties rm- T
sr-da tonr o' grade eight. et '. 4 2 o

i . N . i ; “y

Division . (33, 2t
mmlon ‘appears to ocause ﬂirﬂnultiu for

atndmta i.n sx'ldu four “to uom. 5 'E{il ﬂ.lftiuult’ lppalrﬂ A 5

to clear Ilp in srnde ugm:. 'me tnvutigltor o!tars two - 7
pouaibla renons why divuian do'

nnt seem to be.a pmblen

m xrade ‘.\ght. ru-se.v tha nulnpluinon tables are .

ganarilly mnut-rna by thiu tme. Bsnond, hy grade | 15h1: J

meut \:anoneru are !.nssdtl.ng on the nw-t efficlent method of




TABLE III

Areas Of Difficulty At Verfous Grade Levels

FOUR

" GRADE FIVE|SIX|SEVEN| BIGHT
Word Problems xlx| x| x
| Division X x-
Place v-lue B
Hultiplication Number Faou{ "R
Hultipllont;on With Two lnd T
lhraa Digit Numbers . e
Fractions . o] | x

_,Herk With o_thar Baasu 4

not included and not m

N
.| so
-—:!D t

[

| Geonem = X. R

| Ger- and Lo 2 o ' |:
Per Cent i < X
Division of Decimals o X
Estimgting o fr-}0o] x
Averages. (of monop-) % ////
Solving Per Cent Problems - nr |x: ] x
Per Cent of Inqreua.nnd 0 x
Decrease i
.Integers (grsphing sentencel) NT |.NT* ). X..
Sclvlns Puations . N (3 S
'Areu and.” Volumes s / /// Nt VX,

- " .mentioned only in first questionnaire,
* ‘mentioned:in first and second questiunnnird., o
mentioned in the Réasons section. ;
included in the questionnaire but no% mentioned.
4 entioned. :
- “rot taught by moqt of the tenhen.




I

ue = R

The table indicates that place nlue seems to be

‘a problem at the grade four level. However, it does not

seem to cause any -difficulty at the other grade levels. .

Multiplication Number Facts 4 .
' The multiplication .tables apperently cause troubls«——ﬂ
for atudqnée from s_rpdee four to gx-ade seveny " Most.of the

students nnve the" tnblex mstered by srnda eight.

xult:._ plication W: th_Two and :[hrse 1Y t umhers

) -Pupt1s b the grade’ four level have dome ..
diffioulty. mult:plyms with two and bhres dlgit mbers.

'nus conld perhaps 'be partly sttributed to'the d‘.lfﬁculty
al: this grude level nibh mniplic@mn tnblaa and place

%lue.

) o * |

Fractions 2 . - . !
. ’ Teble III iﬂghlighta A-rr:oﬂons a8 another—topic
that' causes trouble at sll. the grnde levels 5tud.15d.
THerefore, the stutent is 1goking in this KLl when. 5

en(:erp rhe high school. LA . "

Hork H th Qche;&! es :
1 of the five snde 1avels ‘studied, only grade five
indicates & problem when' stud.ants\ 'ork with bases other
» than ‘ten, ma u{vestigabor sab ‘the - /impression when viaitus
the. schools that ‘most teachers ab-othsz- ‘ rade levels don't

bother too. much with this hopie. They d.'on't seen to consi.der -
1t very mporhnt. s N i




' Geometry

It is obvious me the table that geometry is.

major

considéreﬂ\ by .the teachers in the study to be
source of difficulty r;u- students, "mu dir: ulty seems
to occur at all ﬂv’e 5rnde levels. However, many tnehqxls
indicated to the investigator that very littla 5eomabry is

teught before n-ds seven.

reatcst Common Factor (GCF) and Lenst Comm Hulti le

Tenehem at 51-&'195 six. seven, and eight mentioned
GCF and LCM .88’ sou.rceu of dirfioulw for abudmba. Most -
nkely, this problem continues into hish uchaol.

Per, Csnt w i
Table III clearly indicates that a1 sspects of

seven end grade eight levels. "It should be noted t!mt on
the first questionnaire baaehers mdiuced that per unt
and golving per cent prnhlema are not uaully caught 1.n
‘grade six. It 1s posalble that the omuslon of.-this
:Lucroductory mnterin)l in grade six may anncrnmte to the
d!.fﬁculties experiencad‘ in grades seven and eight, 3
Furthemore, it is qusgestsd by teashers that the problem: <

Wi er cent might pluo be p.rcly solv y: & more careful

sequ uu; of mntariol}. This topicy t:hey mamtun. shonl:l
‘be tuught after equntions. rltlog and _siniler figures,

| ‘this topic cause a lot of trouble for students at ‘the grade '




-Division of Deéimge
Diviaion which'involves the use of decinals 1s'a
. ) Problem at the grede six and grade seven level. It does
not seem to be a problem in grade eight. However, the fact
that division itself 1s not indicated as a problem in grade (.

elght. mey be related to division of deni.muls no't belng a

prublem in gra@e eisht.

Estimating . -,
'ma table also pnmts to estmnti.ng &8 being a

o sonree of dunculvy for students in gx--das four: to* seven.

It is not indicated as e ‘problem “in gr.de eight.” |

es o dons " ’ .Y

o ‘ As was seen earlier, fractions praunt a problen

| . I to students. at-sll five of the grade levels studled. The
specific topic invelving aversges of trac'cioriu is Appaz;antly
mczvduced only at the gtsda seven levels ‘M might be

expsoted. thia topie lnvolving fractions aluo‘ eauses
anculty for sh{dmts. 42 gt '(

tegers (G: S “ )
Pupils. have: trouble with integers ss tney ocour,

m gruph;.ns smtmnu’ﬁc t:he grﬁﬂe eisht level. Hmvaver, §
- 88 the tnhle ihdicates. teachers indiocated that (:hay
usnal].y '.Lanva out the uotion on integers in sr-de nx end
uvan. Again,. this lack cr _introductory. emos\'lre to
“: .integers may emlnm to some -extent the problem’ with the

tepu in grade eig{at.
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Solving muations

Table III indicates that teachers in- this study
feel that pupils in grade eight have considersble trouble
with solving equations. While students .u-c .certainly .
exposed to solving equations in the earlier grades the
table does not indicate @ similar problem for gredes four
to seven. The reason for solving equations not being
nmtiqnsd.n a problem in thé earlier grades may partly be
that the earlier -approach is much more mtuiuve. In. the
sarlier grades students ses, an equntion Where the mhble
18’ uaually representet’ty ‘place holder and  they. try.to -
dotarning almostiby trigl and error what nu-_bar f1ts. mto.
the place holder. In:grade O{B‘h{:{ however, students are
introduced to very specific technigues for solving equaticns

|
and this 1s where they have the difficulty.

Teachera at the grade eight level spparently .

think that sreas and volumes is a topic that many_ pupuud
have trouble with. They offer some worthwhile reasons as
t6 why this trouble ocours. m-;var.‘ in this case also, !
‘eha table indicates that this topic 1s.usually Ith out|:.n

the previous grade. Again, the faot that studénts d1d hot

renuve tha ) of areas. and

vnlumes in tha preun\m sx-llda may be a nontﬂbut;ns rnctor !,

to ‘the problem ‘tn sr-d.a eight,

)
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Thig seotion hes identified the most difficult
concepts and skills xnv\;lvsd in teaching mathematics in
grades tour to elght in three.specifioc elementary scnoolu.

nddition. the teachers' reasons to explain these

" difficulties were cited as well as their suggested teaching

techniques to help overcome student.difficulties. Then, an
attempt was made to identify trends of scurlent diffichlt:uq‘

uuress grqd.a levels which mxght susgest areas of better

'subject coordinntion. LR . o}

VLY,




. CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS i

Conclusions
I 1

.The data presented in the previous section of this
report clearly highlights the teachers® views on the major
difficulties in grades four to elght mathematics in the
selected schools, A éargtixlfatud,v of that research data -

) pr&mpts the investigator to.d; éy certain conclusiohs.

Word Problem: Tl . - 5 wll 5 Wi ©

One of tha most seri,oua difrionlties in teaching

msthemstius in graAes four _to. elght in che three schools

stucued 18 solving word problams. Modérn mathematics
[

aducawrs hoped ';hst the j.nax'sased unpkhsis on understanding

would :L!nprove Ability in problem solving. The tesghers
involyed in' this study state that this is-just not happening
bartly because the students havé a seriods problem with

reiﬂdmg; l%l ver, most:teachers believe. that it is an over-

. simplirieation ﬁo explain the word prei:lem ﬂifﬂuulty as

Jnse another example of a reading. problﬂn and then to do
nothing a‘baut it. Granted there are general read).ng

‘m-oblmna mvolved but. what ‘1s more mpor!;a.nl: is that the
7 apeeiﬂc readms skllls—relatsd to pmplgm solving probably

‘have to be taught. :Students do n'otua_cquiré then simply by .

' ding more problems, This'view 1s Gonsistent with the.

section.

views of Hemney (1971) -lﬂa'ntionsd eariier in ‘the literature




Long Division
Students slso have considerable difficulty with

long division up through the grades.’ The teachers leved

in this study identified .the ;zmblem with long division to

be the method of suooessivp eatmntes introduced ut the

srade ‘tour level.. - Wnile thie method could be used nt the
besinning to taeiutata undarstandmg of, the process, it

would ba better n st dmts were taught ths most effislent
method of long dzvlgiox-{ lnd were to hequire this skill in. L4
’sr-de four,  ‘Presently, mnx;y s@identa only acquire the -
skul of \xaing ilmoese!.ve estinates and ﬂnd it ditricult
to e e later on. Ind » At 18 a common ‘ocourrence to *
! gee a student in High acﬂoel utill uuns thxs method of long

Mviaion. & 7w . .

» Multiplication Number Facts o o

Mnbther source of the problen with long division
" is students® "lack of h;aility, ¥ith the muﬂpuc.ubn nmmber
“‘faots, P\\pf(l.s have considerable trouble with memorizing the
mnltiplieacion l:ablas, \dru]. axere!.se which begina n
srade three and io carried thmw;h to grade. four.. The 4

. :Lnyauug.bo:} notibed a degree of l.noonutaeeney with respect

to ‘the memorlzntlan of multiplio-ticn (‘.&blas. soma teachers’
bsl:La_va that ‘the mulymnoation tables ahpu‘.ld be mastered by
all stidents by the.end of g‘ndé_gour or even earlier. o.t_:hez‘
teachers don't 19815t on the memorization of the tables per
se but m-mtnln thAt stﬁmu learn’ them graduslly by using
‘nulupneauon fnt: umu. Some teachers _{gel that the




_ ¥ stadted. *

¢ o
multiplication tables need not be mastered until grade five
or g?ade six.

Estimating ‘
' Estimating 1s a source of the problem with long
division in gra,des four and five and contintes to be a

problem in the other grades. Emerg;u speeking, the use

of estimating to 4 the r leness of answers -

1s not being developed as a practical skill in the schools

Geometry. . 1
: Another of the goals of modern mathematics is th;t
Geoyleti'y become an essential part of the uhilz{'s experience
very early in his school career. rn’most cases in the
schools studied, this gosl is not being achieved. Its
realization depends entirely op the teacher. If he or she
fels that.1t'1s worthwhile ta do some Geometry and if here
is .enou}g_h time, then the students may be taught a 1little of
. y However; most teathers indicate that they juét don't
have the time because of all the other topics chat have to
be covered. They farther findics\‘;e that the amount of
materisl in the Geometry sections 1s Just so ovanhelml}ng
that they are not sure what to cover and, s a result, end up
,doing véry 1ittle or none at all.

' It appears to the investigator that the problem
with Geomen;z-y is one example of a broader lssue mentioned
earlier in the literature, making provision for individual'

“differences. It seems to be quite common for'the individusl

B
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teacher to decide that he does not have sufficient time to
cover this or that topic or that his class is not bright .
enough to handle this or that topls. While'the approach of
selae’ung appropriate m_-tarial_is not necessarily bad and
there 1s no intentlon to find fault with the teachers, it
may result in gaps in the chiid's experiences that oan lead

. to more serious problems.in later grades.

| { Place Value and Work With Other Beses : e ¥

& Place value still seems: to be céumg trouble at L

_the gredes’ four snd five level. Some Of the teachers
‘bélieve ‘that this lack of understanding is’ having an effect
on the acguisition of some of the computationsl skills:auch |
AT a3’ division and multiplying with two mﬂ'cﬁree digit numbers.

g Modern mathematics originally involved extensive use Br work
With other bases in brder to ‘inorease understending of°place
\‘ralue ‘and the base ten number system, Hone‘yer, the hoped for

* benefits of ‘working with other bases do not seem to be
mat;rihl1zmg in the sohools studied. Some of the teachers
believe that work w th other bases dt;ea not reslly improve

the students® knowledge of the base ten number system. It 1

is interesting to note that what the ‘teachers said lbo‘ut

place value and work with :;ther bases is conuis\tent wWith the. *

findings of the is{xconx Réport. - ’ . \
Fractions and Decimals . : . (31

. . Fractions and ‘c‘leemals are clted as a source of r g
cénsidersble d1fficulty up.thrcigh the grades, Teachers
Attrit;nted the trouble with these topiocs to the complexity

| .
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7 o ’ 7

of the concepts themselves, The teachers stated that

_— atudents have difficulty working with parts of things ra¥iier

than the whole. They iecommd the use of manipulative J

materisls in teaching these topics. This and other
rerer.ances of teachers to the importance of using
manipulative materials in the classroom is certainly
consistent with the phuouoplv of the new mathematics.
Pgr @t Y g =

. ‘Apparently, one of the most d:.rfieﬁlc topics Jt
the sl‘ﬁdej seven and eight level is per cent. .One reason
offered b}\ teachers 1s that the trouble with this toplc ia
directly re}nted\to‘ the trouble that students have witk}

the trea

fractions and decimals.
per cent as a ratio. . .

Area end Vfalwne W ,

The teaching of area aid volume 18 quite of

mentioned by teachers as & problem at the grade.eight level.

. Tis problem, they suggest, may be due partly to the lack of

actention given to Geumetry up thmusll the grnrlss. From
Teble III, the investigator also susses':ed. that part of the
problem may be a&r:bucad to area and voluns being left out
by many teachers !.u grnlle seven,

Solyv: Juations |

« *4 solvi;s equations causes a considerable -mou.ut; of"
’d“i‘ieul';y for students at the grade eight level. Students

have trouble applying the addition and multiplication:

principles.

This weakness could be related to @ lack of

of

.
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ski1l with edditive and multiplicative inverses. -

Recommendations

As stated earlier, this ].;mjacz evolved from a
need for nooxdmtlo‘?; between the various academic
departments at Brother Rice High School and s *feeder”
schools: St. Patrick's Hall School, St. Bonnvvenme"s.
School, and )bl; Crou schnol.; ’merefora; m ﬁm seu‘:lon
the mvautigntor makes certain ;‘eoonmand-ﬂ:onu which are
besed ‘on the studyand aré directed to en# sohodls involved

‘and the snhool board. The mvcutisaf.or q{lu_o makes
e .

recommendations for further study.
Schools

Wheri Brother G.R. Bellows oarried out an'
evaluation of Brother Rice High School in Pebruary, 1976,
one of :his recommendations Goncerned not only Brotl:x‘ar Bice
but also the three lohooh'mwlved in this study. He
recommended that as IW;I as practicable and feasible, school
Teprosentatives moet with the administrators end subject
uen noordmeors in tha Brother Rice mn; of sahoels with
a visw to closer planning and coorduuti.on of uhool

' poncies and ins Y /' This estig: tor

£ 7

strong;ly pports such a pdd} and, based on ’the

results of this'study, can see how such coordination would .
benet1t not only tho eystem but aleo the 1ndividual sohool. -
More imp: t than thnt. . tha student 'anld. benefit
direotly An that many of the difrinultha nnnountared' nt

i
i
i
I




lesst in the area of could be- el by & 5

better boordination of the pregnm. T
Cong,squgwly‘ this mvastigahor Tecommends that the
teuchers of mathemdtics 1n St. Patrick's ml'l School, ¢,
Bonaventuré's Sokiool, and Holy Cross Sohool atrive for
.coordination of the mathematics program within their own * 7
sohools as well as within the network of the Brother Rice
e ‘ Fanily of Schools.  The following rsaemmund-nona oould’

ssrve lB ‘guldelines for any Lhitial efforts to coordinate i

the HELheREELE program within this systenm network or within R

an individual school.
3 - 1.’ It 18 recommended that a permanent working committee

be establisked to work out a. 'systematic Plsn for the *

i : of the s program in the Brother .-

Bice Family of Sohools.
2. Itis ided that all

«establish’a common o,pproach o' the eencnsns of 1ong

division; The common approach ‘night teke the form of
§ the following: Use the ms_tl'_mmef s‘u\gccgsivs e‘atmteu e
g at dhe beginning but decide on & definite time by which’
; pipils should have mastered ‘the most efficient method, |
i . dnis conld be by the end-of g;;me four or some Period

in grade five. L E =
3. It s re:;omendefa that teachers study datt'ap}pnt - :
approaches to facilitate the memorization of
nultiplication nuzber faots-snd decide on a definite <+
tine by whioch Btildm}t;’ should 'nave ‘the tables mastered. | i




§ : M 4
e - . Thé -graad n'pon poliuy here. mght take the fom of one

5 e " of the follovinsl
L wa sttenta should have multiplication tebles

mnstered by, the 'end or‘a speoitied ‘erade;
B. _Alt)lodgh stmlenta are: involved in- éxerocises designed ;
: . for Lngmor:,zntlo f - the mulupliention cableJ] 5y g

as grade thz-ae. :c s 'not mperntlve that :
enta nnster ';he tnblas until (the end of’ snds

roup or' mnyha ‘even grnde five, En-ever. the suse. of "

i t‘ nuntiun f,‘auc unrds ahould be parmithi nt the

" d screbion of ‘the t;eachar until ‘the tme for mastery " Y
u-rﬂ.ves. J, % ,‘ L ’, ~
It {s regommaod that' Gaometry ne n‘n essmtial pn.rt of

th schools® c!u'r!uulum and, that 1t be included in the

Jmthunauos cun-loul\m at, all grade levels. Vi

/It is rsuomended that teashars stoak all kinds ot
endily Availahla mnni.pulnbive mbsrula such as st:.oka. 2

/p 'ps,per plates' ocks. and. gerh paper 1.n the cla,ssrnomu.

o,

,ﬂus 8
{qéh grade lequ.../ The

utgﬁ foiv

this emrb Dy maki.ng raeommenffntione to the comictee.
en ';hese ub.‘lsutiveu becon avau.ble, ths somol bonz-d




“discuss ways in ‘whia}i t}‘xe‘ uvchuols nmay meke the best uSa of
them_a In light of }:h_is sbﬁdy. this investigator views such .
a statement of ‘objecblvies_ ‘a8 _myslnablé An helping the .
tea’cﬁaréi detemiqa iha‘t mhteriel must be mute_rad.‘by.%mn'ous

b
I

"B g great asset ‘in clearing ‘up meny “of the diffluulti.es n -

atics

stages of the: \Such an, | will be

; Mnthenmeics. ﬂeuomsndatians 1 and 2" ‘below rsfe:' to hhie ,9

Dx'cposed statement or. obJactiveu. g
‘ .

It is- recamendeﬂ thac‘ln adsphlns N statemanc of

minimum ahjectivea to our: aohool situaeio ths sol@ooi

hoard em!ureu

"

that eoncepts nnd skllle of” Gecmetry are specifiied

for each grade 1e‘vel| .

/ . that the important place “of eetmatlna be olea:rly
: v’indlcatsdr Lairy

o, “Ahat the treahne‘nt of frautlcns and ascmals be
"\ elearly indlcated especially in light. of ‘the )

mtroduutioﬁ of the Hatric systm. . :
2[.' It 1s reeommanded (:he.c the school board attempe to

_~1nvolve a: !:eauher from Sth Patric s BAll, st.

B Eonavenmz-e's School. and noly Cross sohool on “the ",

eommucae of teavhers” that'1s to. sgud,v this statemént of "%

: mln!.m!m ob) sonves when 1': benomes avai.lsble

It i.s reoomemled that tha scnoul bolard asuist




‘difnnnltisa were ﬂiuuas.ad 'mu'a are uma.‘l. other
'rehm areas Of study ~tha

%

. a ‘sloping techniques for réading skills
nthmtiu vith speoiﬂe attention being gud
" to the "teaching of word probless; |
b v in the éleentary school;
Ce _'me use of manipulative’ nmhla in’ tuomns snah
topics a3 word problems; matlm Gaﬂlatﬂ, per

2 omc, area and vnlme, -n& worlk Iith other ‘bases.
4, It 18- ucnmmded. tlut ths aohonl bond comm!ar all
the posai.blliuas of. teacher exohn.nges within: the

uystem. Au rmnchem s doplrhlmt hend whose ,

.v experlanne hu been li.mited to high. school, che

" mvutigntor upaui.nuy nn:oyad ‘visiting the elempntn-y
uchoola and .cbserving mchar and ‘students wutklns with
Mthmuos at that level, Providion Gould be madé for
the ﬂslt‘thm of other high school ‘beachers to “the
qlnancnry schools ‘and vice versa. Te..chern_fm both
“levels could exchange positions for one ye‘z- fA 'teuhat
with npaeul expertue could be on lden to a schocl for

one year, Indeed e posnbuitiea seem amueu-.

Purther’Stuyy © ! T T %
= 'l‘hn mvgot:s-wr talmd it naeauu-y to limit tna

'phldy' ‘to the e‘.ttmt' mc cnly grldeu fo\u to eight in three

specific sohools. nere mwlved., A’Luo, a;:l,y the mnjcr

could. be’ pnnmﬂy mvanm-tea'
huu' study euulﬂ ‘be nbndmtgd in kimfeul.rten to
obzls of in’‘the .h;ah’

thru in the. llllu three s
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schools -in the system,

‘2. _Another utw siniler to this might conoentrate on the

moxwdifgicnltlu in teuhins mathematics -at’ one
partipular grade level.: )

. 3. A future, approach conld Anvolve an [in dépth stidy of

one of the uin)rohlu areu emerging h'o- thh
: Pgr 1 m mvuﬂsneor could tuuo
ehe truhnent of wox-d probléms from kindergarten- to N :
grsﬂe alev‘al Sgd <
'8 A similar ‘study" oould ulso be axtendud. to t-ka m a much

brondar a-mple.' hrhqps ‘the. qnutlonlu.uea vsed 4n &
ln.rger umple ot other uahoolu and tesulhu eonpured 'M:h
those obtd.ned I.n this Btud;

‘5. Wnile thu study simply raporced :.nromtlon on teuher

amartenne and prspmtion. a fuhu's study. might- colpu-e
the -difficulties listed by tuohm with varying degrees
of experimna end prepmtm '4
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To:. The tesohers of math-ut:ius
Grodes 4 - B ot St. Pot's, Sﬂ- Bon's,
and Holy, crou. |

Prenn John !oGrnth

Iq,tnmshlp PmJout in nlemnntury lchool
mbhmntlca

7y ‘Dlmi" Follow mneg;aru ! 3
5 would like to tnko thia upportunnz[ to uish you | =

01l the best in the new yedr thonk you for the
c-gpetnnon you hnvo nlrsndy 3svan me' in my’ Lntams}up
* project,

A8 you know, this internship -Anvolves, in. purc.
trying. to determine some of’ the.concepts, end gkills in
Grodes 4 ‘to 8 mathenotios whidh ore. the most diffioult
“to teach. " 8o far, you‘hnve ‘given me' o protty-good ides
of the genersl sareps. However, et this point,
T hnve to try to. zo on some specifics,

equently, I’ hnvn listed the.contents of the
vuuoul grade level texts from which your course:Work

.18 seleoted .and. I will be asking you-to chook off. topsnl
uovarud ond rote them os to degree  of difficulty. .

= I roalizn chnmthxa is no small roquon. 80 I um
relying on-your generousity as well os your oxportiaa.
‘Perhaps;. 1f yYu took & few minutes out of your dsy end
did one page \at o tmo, the- burden mght not secx 80
-great. .

L. Twill ok sk you' to sian the retiig shoots but.

SR ull be: osking. for some.toacher informetion. . This ‘15 ..

. . necessdry. for generdl mfo:mntion 4n the study but wul T
" esrtninly not ba used in. nny dorasutory 'my.g

i otric topics. X rénlize: that 1t

Serhops oo, early. to.determine whit contepts will. be..
mout dunoulc ro ::aunh. Host of you yill prohnb].y
wpica “gven hhough you mishb bo




b N\Ihiber of Univorsity oonx-sns (u

Mnthmnncius Intornship Project

Nunbexr of yeurs teuohms mthemutics

| Number of “yesars tsnchins mqychemutics nt
thig srndo leybl o oN

Nunber of: px—o,qusmnul courses /(one sumesbgr)
in teuchhm naehnmatins g .

i A mathaston

Direotiuns- e e i y o

8. Placé o cheok mark (/~)[next 5711 ‘the' topics

7" ond_ subetoplos that you %11l attempt to- cover
thia yeor (include lntroduetory topios as nsl}
a8 - topies | for mustery)y

b.  Referring to the scple below, nirela o, number °
from 1 to 5 after each oheck mprk indionting, in
your opiriion, the degree of- the ditﬂeull:y pnpna
will oxperiunes .uth each top:le. Fa

Ratin sunlon . Be o0 3 L |
1 - no dirﬁculty, “
2 -moderutu difﬂ.culty < clenred up very quicklys
3 - serious duﬁculty - usnally tukan oure of;

& llyery serious difﬂéulty % somg never stasp at,
this leyel;

Vel axcz-ema dilrﬂoulty - mosb do ot 5map ut cms

7 chaper't: -

X

Place *Il":l].uai 5




Chapter 2

AMaition and Subtraction

Mdiﬂm and mtnunm onno.pt-

Hquations and solutions.
mvmc relncaoh

llldttlm of hdbmd three-
duit fumbers °
Word problems

uﬂu the baesic pmou:m

7 Addinm and

romms
Subtrection with regrouping:
Money-the dollar and decimel-

point notation

Geozotry Unit 1

Simple closed curves
Circles and points
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unb-t
Number -of aquunlmt snn

lnltl‘pllonﬂan and dlm

oroept
Btpum addi tion nnd :eputad
~'subtractica- |

Number-1lire gomes
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Mult:
Inve:
Prod
Word

B e TR

Basic principles
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Chapter 4
Mpngurement

Length
* |- arbitrery units
| - . Anches ond centizetres
LIS ¥ y umhu, Teut, ‘yerds, end nuu

oontmg squares
epproxima tion
Volune

of _polygo:
% : aauuuonvumama
B ¥ord problems

o ~
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* Metric System
=k N " Linesr easureaent

- millimetre L
perizeter

Area T =
- squore metre

> ) " Volume uamn-ent )
* +. oubic centizetre
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clpanw lonnrmmt (

-millilitre 3 s (

i . * Moss Messuredent N {
» gren snd kunsz-m roluclonsmp

Tempersture Moosuremen
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Chapter 5
Special Products snd Quotients

Products thot dre nultiplea of
10, 100 and’ 1000

Specinl nugx.ng fac tors.
Quotien

‘Uung tha basic prl.nelples>
Reusoh.

) aoonemtmuz -

% Tongents to o oircle % -
i Centrol: and uurn:ed nnslau
Uy ‘Insoribed c¢ircles -

5 Ciroumscrived cimlsa H o JE
L © " Estimebton F g B

ey g ~Estizoting sum
® Estinating Ml‘tareneea
, Estinoting products” 3
' ,,‘hz,\ncmmum foctors
’ B g tinating quotients
. as 8pooxp1 ottnntxon to ‘estimates
lending to develdpment of .
.. . ' " the division -algorithm . -
. . +Estimation in word problens

o 2K Chopter 7 4
A Hul\:lpl.vine

Un of - tha ultipneution—addition

px-i.nci.pl
- 'Estinétion
Inequolitios
Products snvolvl.ns ‘faotors- with ! e
ond three-digits ]

A summary of the. bnqin pr:.nciplea %
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Chopter- 8
mmung

BEsting

Inverde relntun

Quotients and remsinders
Repested subtraction - - RS
Inoqunln:iea > %

w Inng divxaion proceas (t-o-disn
a1 ors) ¥
" Avexoges ‘ ;
, Word bpm’b:hﬁn:m e B
5 e .

chapter 9« . | .

- Nimbex Vmeory, S

0dd ‘and even’ humbers
.. Multiples .and fac tors

Common {'neton ond sreutuat: comion -
factors *
Prime:. nunpsrn 2 .
o tion _gums_

co-ozd.innu Geolutry Uit h

sou® uamg w—onunnteu‘ 4
-~ Graphing number pyirs -

Graphing otions
% Hagatavg bsrs “and- ynplu.ns
- Choptey 10 . I
Praunmr Sk )

/
- anonona pnl.rﬂ’
‘Fractions nndtne %
Fractions nd parts or nh objeat »
B;uivnlnnt froc ti
Sets of ‘equiyilent n-nuﬂ.ons 5 ¢ all
Prn_etmna ‘tnd megsurement’ ¥

chetk ; (defind:

md lumba

er, er, and 1owost terng
Tmproper . ﬁnauo 3
Woxrd problm
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“Chapter 11 e

'Hntiml')ilmm e
Fractions ond nm‘hon
On the number line

! Nemes for rotional nusbers
~ ‘Bquslity; of rotional numbers. .~

““Rotionsl numbers grester than one

ition of rn?ional numbers” - |

(intuitive)

’Whole mumbers ond. ruunnnl numbwr
-/ ‘Mixed pumerols

Use' .in linegr monsuramant

- ‘ford problems ' °

Inequslities for rational numbérs:
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llumbsr of- yeors beunhins mothematics

Number of yeon\baqeh\ng mnthumntics nt
this grade level :

5 . L —
Number of _proreanonnl courses (one meater)
in. tenchmg mnthmn
‘](urnber of Unl.versity oouneu (one semester)
»Ln mnt

Du'ectinns ¥ AN
a. Pluoe o' cheok mark (/) nox': to all the topics &
-and ‘sub-topics thot you will ottempt to cover

| " .. 'this yeor: (inélude i.nl:rcductory topics os well
e a8 toplos for mnstnryh /

xsren-i.ng to the scale below, ,u!.rnla a number
“‘from 1 to 5 ofter ench check mark indiceting, in
your opinion, the degree 'of the aifficulty- Pllmls v
will" experience with each topie, | il

nntmé scaler
1= no dl!‘f!eultqy

\

2= moderate dirﬂculw = nleh-ed _up very ql.uokln
.3 = serious difficulty - luually “token oare ofy

4.~ very sertoud difficulty - some mever msp at

: ﬂua levely . N s

5 -’exta-one difficulty - most do not grasp at thu s
level.

Chapter 1 :
].,nce vnlua and Inaqunlitles

TE FU

[P R PAVIPAVI VTR VAV TP RV Y

£ Gnnernl concgpt of plueo vnlne
.. Te adacus
“Thousands .and mllio

VWL W

mmduution of billiena. tr1111uns,

Reading of large numbars 44
Expanded notetion -
Work with other bases
. °° Homan numersls .. .
* . ‘Other types of nmerals {(Egyptien,
Greek, Bist Arsbic)
Evolution of Hirldu-Arobie mmaroln

B L
MY NONNNN NN N

(
maqunnues for large numbers ! g
- ¢
(
(

WL - WL
EF EFEEEE &
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Equnt:l.ona - BAd- oporutian

" Number facte
Furiotions - . X
Buphnsis on the conceptual meshings
or mi:unon. subtruotion. multlplicntzon.
.and division
P mphasis on the inverse relnticnships :
betweén ‘nddition end.subtraction.and
between multiplication ond division (,
Basic principles.for: multiplicutmn
addltion. of whole number:
“The multiplication~pddition (disbz-ibutiva)
! principle \
Hllltiplicutlnn and repen ted nddibion.
.’ ‘division and mponwd subtraction -
Numbér-1line gumes
Hord problems

chnpbaz- 3
R Y
*Ressoning - , g
, P ) ~
“Use of the basic principlea. . - | ll
Informal use.of the if-then: .
-deduction statement A B X

. Specisl products and quotients -
* necessary for the development of
.'the. division. nnd multiplinuﬂon
algori thns
" Mental oompututinn
Word problems
.Set concepts

Il

Chnétor 4 : ; )
f}!timutlon S e - (
 Bounding off in estimation R |

Estimotio sums;,’ ditrarencgs, {5
i - products, .and.quobients (

sew Specinl attention to aatmution in

preparation fa&- the division i
algorithm = 2 i
Estimation in noz-d problems 2 ’

A

CEYeTes

T

s e s

- o
NN LN
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9 S E

Geozw,ond Meoasurement <

4. An introduction to  the no¥e nbsh:unt X

nature-of geometry
Congruence ‘of aesmenta ‘¢
Length

-

~
.,

=
w

Pigd
A

" Congruence of unglss =
o Measure. i
S Constructions * 3
#.. . "' Porellel and perpandinulnr Tines —
e Quadrilaterals
Pertneter of pol.ygons .
x Areo

0

s
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EEEEEEEEES
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X

¥ g chnpte’ré LI 5 oam
computms ; » 2 ,‘ -
“The pddition algorithn
The subtraction algorithm. 2 &% T
The multiplication algorithn 2
 The'division olgorithn.(through two-.- - |
5 dzgit divisors,ond thxee-cugu:

[EIVAVEREVY

[FYPTRER
Non e
WL W
TEE

Reasoning exercises -using adéition
Averages Rk
Tine, rate, nnd distonce exercises Y
* Additional-emphasis on esnnnuon :
) Shorc division ~
2 t e0 and perimeter
» . K Multipltennon, divuion. unﬂ monev

P s

8hort ‘stories

RN N
T LLLLWILL LWL

cnbp'tar et

Number ’l‘ho‘ory

Factors

Multiples:

Factor trees “ [
+ Prime numbers )
complete foc torization or n "number *
Prine. factorizption
' .Set theoretic eonoepts, mcludi.ns

union ‘ond intersection -

Gristest common fuctor
Least uomnan multﬁ:la
" ‘Word pro

Dol it

L
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ok, c}:uixicqx:‘& Lo e : :
- Froctions'| P

(
Fractions and humber puirs % (
Inproper fractions i (
Bquivelent, freotio (
Sets. of equivelent froctions. ' " !
Building sets of équivalent frnations ('~
Checking “for equivelénce of - fractions (

iy Higher ond Iouer terms’ %
Lowes £ term (
8kills for red\xcs.ng to louust tem
Vord pmblums ;

+ s Chapterg . T
" Rdtiohpl Numbere * | !

:Trensitdon ' from: the study
‘to. the 'study of numbers
Rotionsl numbers rélated to sets of
. equivelent fractions
Noming rotionsl numbers ~ g
Rational numbers “on the ndiber line
" BEquality for rotlonsl numbers -
Inequalities for rutional numbats
5 Hord problemd 0 5

Number:

- |Using the number liMe to illustrate
ddition nnﬂ subtraction
ing ports of objects to Fllustrate
oddition -and subtraction
Whole numbers end mtxonul numbers
‘. Mixed numersls ' -
Skills.for ﬂnd:ms the sum of two
rational number: A
Relationship betnsan subtraction
of .rotionsl- numbers end: ndditlon g
of rationsl numbers
Skills. for- ﬂndins dil‘fﬂrenneg ur
rational number:
1 ‘Leasb—common-denomnufnr me thod rox'
* 3 finding. the sum nnd difference of T
two retional number: !
Besic-principles for: odditiqn of.
Trational numbers £
Sums and diffexences using mixed -
- numerals e s Lo
- Word pro‘blams R i e ' 7
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5 /Chopter. 11- " . ¢ W gl 1 E
Cpdmate T el

“f xmnl bnd pluce vul e et
Decilul notation for tenths, hﬁnﬁredthﬁ
‘thousandths .
p Md.ttlon and- subtraction of rutwnnl 5
- numbers using decimal: nohnt!.on

ﬁlelotionship between dnl{ur nstatson A
» decimal notation

Dea:.mnls and metric unitu 8 ¢

Word problama 5 :

ptar 12
K asumatry ond - Mansuz-ement

B Cang'rueut numgles \
Copying triangles
Area- @f triengles
Spoece . figures
Volume B

g Surfucq area

chnpcar 13
Multipllcution und ?;\tsian of
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Bogioma ond multipllcutlon 5

© The number line and multiplicetion
Bosic principles’ for rationsl numbers

. Introduction of ‘the concept of division”
- of rational nunmbers ‘through the mveuc
relation beatween division dnd .
nultiplication (
Froctions. using z-ationaknumbers S}
Word problems : R - (

chnpter 1‘#
co-ordinum Gaometry

et

Gmphs on the numbor lms
Co-ordinnte: k 3

. Grophing funceiom "

3 mtesers ‘and ynphms
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cnapm- 15 : S
A New Mafhematicol: system 2

ClocKari thm’c tlc
Addition, aubtrnctinn and
multiplication on o 'Q:\lelve-cloek' [ 6
_ A Tour-clock"”
anio pri.nolplua in r.l.éek ux-n:hnutie(

necrm‘onncupca

L!.nonr Mensuren:

Multiples ond’ uub-nulnpzes or

P Sdulu

“ ren Honnurml:m 5 :
Apply ores. formules tor
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) ) Morgh 18, 1977 °. .
Tos The teachers of Nothematics Ln ) s
Grades k - 8 at Stu Pat's, 8t. m's, ¥ .
and Holy Cross. LI -
From: 'John Mecrath . 5
Rei Intornuhip onjoot in alenencury sohool .
nnthsmntios. &
2 T E il .
Dear Follow 'mouhers: “5 B o o .

1 have nuw réached. ':he Fingl phase of my bemship.
nhioh, needless: to, sy, has taken much longey ;ti %
;‘expected. I Wes very Pplepsed with the ooopemc:cn I v
" “‘received from you. with_ x-sspacc to ‘the’ ‘quegtionnaire I
~ sent-out.in iy, _From thot:1 wes.’ sble to pin-point’

. some of ‘the gpecific: topics in elementafy school mu’.‘hemubios
L lhioh ore of the most troubleaoma. ‘ ~

- My. task now 1:220 seek. your opini.ons a8 to why certein.

topios. cause the most trouble -and 48k you to share your N
idegs and techniqu for denlms with these problem nreaa.

I thoughc ot first thut I could acconplish this by -
meoting with tepchers aegein on an. individusl basiss Hovaver, N
© while I,do/inter:to.follow up by meeting with.some of you,
I feel that the nost efficient way to ocollect the necessory . X
mromnuqn %s by, mehns of nnobhor questionnaire,

Again find myself ‘inposing on. your ganurouaity but
Fou will, Ihope, be able to:shure in the benefits -of .
receiving other: teachers’, 1dons )lhich I un evunt\mlly pnsh
on- to you -An e handbook,

. 1doss no matter ho¥ sjnple you might think they are.|| If you
~ have dome up with anything which helps your pupils cope’
with o difficult skill or cormnpt t:hsn othsr teachers might -

be. able to, 'uge. it too. ] - .

I would npprncim:e it vbry m\mh if you uoulvi s:ﬂra your

/ S .. Thehks nguiu for youx- aonpo:uuon. : g B v R

8 . " E w John MoGrath




iy % s AN . SOt T
! ' Mathemotics mgﬁhag Project . Grpde Four w3

Meher'a neme (volnntary) '

5 . A. The following topics havo beer roted- by teachers ' os ths nolt DRI
dirficult for mu grade level: & -

- Illntiplinutiof-nlmber fnnti tmulh 81- (tables) . . ) - =
= Geontetry e > = o
& " Estimation i N
Hnlt.lplioacion with twp and f.hroc digit nlmbers W A N
Long Dividiol g ¥

Frnctlon!

If . thers ire any other tomna nhloh you onnu@gr
equal.difficulty or more dif{lcul \:han"the ubov

n.\ ehum here. A 3

=2 - Ce Prum the ' nbove Iui:, moln‘hmg oeny whiuh you might have

¢ ddded, plesso sglect THREE topics which you tonsider to 3
. the most troWblesome ond, at the same ‘time, try to
g T0o in on the specific mnbleséha ports. List the . w2
r.ln-ee topics hera. g 2" ¥ o s

_.’ 5 s ~1 T -. = vl» = /.

In thé space bolow, would you please try to explein what
‘specific, aspects of each of the three topics seem to give
the most trouble.e [n g - 4 %

uat. B T, i




I.h-t. 4n your upuim. ore hhs M for the utfiaulw
with ma-- ﬁopiol <

Topic number 1.




Jopic number 3.
~)

Reasons:

What techniques or nppronehes cdn you suggest to. other .,
‘teachers for genling with these troublesome topics? -
Please includ® ldens which:you'have developed yourself,
rend about, or received from. othér' teachers:. 'Your ideas

“would ‘be grem:ly apprecisted -and,  no matter how 'simple -

or olnbox‘ute, somabndy else ‘might find thum vury hclpt‘ul-

sugsasbions -for danlmg u:u:h toplc l.
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athemotics -Intornship Project Grode Five

feacher's name (voiuntux-.v)\‘ . ;

Ae

aifficult for this' ! grade level

. Work with uthsr bosges - .
Word problems
formal. use -of the 1f<then daduotion stotenent
Geometry g
Divlsion ulsoucm " 4/ 5
Fraction: 4
Deci@ule a2 7

If there are any other topics which you consider to be of
11s8t. them hsre.,

equal difficulty or more.difficult then the uhovu‘ please

The following topics haye been rated by teschers ss the most”

From. tho obove ‘1ist, including any which you migﬂt hove

odded, please select THREE topics which you copsider to
be the most troublesome snd, ot the same time, -try

zero in on ‘the’ specifio croublascme pnrts. List the
three . topics hsre/‘ 5

In the space Below, wnuld you plesse-try- to’ explain. nhut .

specific aspects of ‘each. of the three topics seem to sive
the most trouble.




—

« |

mg L
D. What, in your opinion, ere the res ags for the diffioculty -
- 'ith these topics?. 3
Topic number 1. i = 2 L, 5 £
Ronl'ml ’ :

’Ihps.c number 2.

s _ il
nouupu 5 . o g




Suggestions for desling with uepxc 1.

Topic number 3.

Ressons: . :

|
What taohniques or upproaohus can you au.saost to other

* teachers for denling with these troublesome wpieﬂ

Ploose include ideas, which you have-doveloped yourself, -
rend about, or received.from other teachers. -Your ideas
would be-greatly appreciated-and, no motter how simple

or elaborate, somebody else might tlnﬂ thom very hulpf\ll.







Mathematics Internship Projeot ' -Grode Six
Teocher’'s ngme (voluntery)s

[ e
A. The followlng topics have been ruted by t-uchurs 08 the most
difficult for this grede leve '

tat m
Extension of the dlvisinn ulsorithm
Short. division

Word' probleris

Number thoory (GCE, 1cM, divisibiuty)
Geometry
Fractions . A g $ 7 & 3
. Rational number oporutions ¥ E

LR b Deoimuls

Bi' I ‘there ore “iny other topics which you consi\ier “toibe or
equal difficulty or more dlfricult thun the. vanve, pluuse
1ist thmn hers, - 4

C. n-om the, ubove 11st, 4ncluding ony. Which you night have
&% added, please. select THREE toplcs which you eonsidar to’ "
. be the most troublesome snd, ot the same: time, .try
zero ‘in-on the specific troublescme parts. List: the th;es z
B toplcs here.

‘1'. . B
B .

o 3 T S

T e 3
* In the space below; would you plense try .to explain what

‘e specific -aspects of each of ‘tho ‘three topios Bm.m to give
T f ‘the most. trouble.




5. What, in your opinion, ore the resons for the difficulty
with these topics?

Topic number 1.

Bensons: < 7
# t
5 . e v 2
.
Topie number 2. :
= " Ressonst .- o g : e
. !
& 5 5
oL :
* A
Ly :
. 2 p p w
55 et T
Jp o 3 < 5 ¢
| 5
e 3
&t . s




Topic number 3.

Reasons 1 .

3 N o B

What. technigues or approaches can you suggest to other
teachers for dealing with these troublesome: topics?
Plosse include ideas which you have developed yourself,
read about, or received from other teachers. Your ideas
would be greatly appreciated and, no matter how simple
or eleborate, somebody else might find them very helpful. .

Sugges tions for doaling with topic 1. _







Mothemotics Internship Project - Grade_Seven
‘muchar's neme (voluntary):

.M. The folldwing topics have been rated by teachers thhe nost

difficult for this srndq levels

Estimoting .
Division , <,
E Geometry (.
. . Greatest comdn feotors - .
5 Subtraction uith mixed nu.mernls !

AMverages g ol

Division of duclmuls . LS Pl =
Por C : f .
word Problems > ~ < E

B. If thére gre; any other topios which you consider 'to be or
equal dirﬂa}ulty or more difficuit than the sbove, plense
1list them here.

C. PFron the above lisf; mcluding any’ which you nmight have
odded, plésse snl-ect THREE topics which you consider to
be the most troublesome. end, at the same ti_me. try to
Zoro in on the specific crcublescme pnrta. 1ist the
three topics’ here. |

- In the.space ’bolnu. wculd you p;\nnae tk‘y to? ‘explai.n“wl'mt
specific aspects of ench of the three toplcs seem to give
the most trouble. % -




w

What, in your opinion, ore the
with these topics?

ressons for the difficulty

127

Topic number 1.

Reasons .
J |
{ ; .
i g o Tl
v | .
- '
“Topic number 2. % )
Reasons: 7 ) 4 .
° N :
) i P /
> g 5 : J
| 5




Topic number 3.

Reasops i ’ .

3 e © E. Whet techniques or approsches can you suseﬂat to. ther
teachers for dealing with. these troublesone “topios ?
. Plogse include ideas which-you have developed yourseif, .-,
reud about, or received from other teacherss -Your ideas .
* would bé greatly apprecigted and, no matter how s4mplé . - &
or claborate, samobod,y else- misht find them very helpful.




ussdstions for dealiig with toplc 2. 4




Mathematies Internship Project

- Teacher's name (voluntary)

1(2‘15!11!: for this grade level

* Word Problems
Solyiing. Por” Cent Problem
Percent of Lnoraaas ond Deureuse
j Interest
Intasers. (grophing senténces)
onents = powers of powers and miantlﬂn notution
Similar figures:=-:finding nuusms mepsures. K
Real numbers { s
Solving ngun\:ions "

B.: If there- {ara eny cther topics, which you cnnsider to bey of
5 equsl difficulty or' more dl!ﬂoulb thun ‘the ubuve, ‘plense |’
<list them here. T

A.  The following topics heve been rated by tqachers as the most.”
'

C. “From the abo t,-including eny which you might have added
‘plense 'select THREE,topics which you.consider: to.be the most’
troublésome ond, ot the same. time, try to, zero in on thé
[ specific bronblesomn purcs. .List the r.hree !‘.opica h-re.

o balml would you plense try to explnln whuc
tg;ec(ts ot sbch ot the thren ‘fopies seem . to g(ve




4
. . D. What, in your opinion, are thn reason: m the diffichlty
N with these topics?

Topic rumber 1.

‘ ' Reasonsi

+ L e - \

‘ ; S 0§ reeg

. Topic number 2.

P / 05 Rensons: = "
i o= . 3
E , I 3 :
X oo %=
s o slim v .
9 ' o )

o

: i : -

% 3 =5 iy 4




! -~ - . =
¢ ic number 3. ok 3

Reosons:

¥What techaiques or approaches cen you suggest to other
teachers for dealing ¥ith these troubleseme topics? .
Plonse include idess vhich you. hove developed yourself, -
reud mbout, or.received from other teachers. Your ideas
would be greatly cpprecisted and, no matter how simple

or clpborate, somebody else might find them very helpful.

Suggostions for dealing with topic 1.




Suggestions for dénling _'u:h topic 2.

TN
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