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) - -':t.: :.,,: . , . ~18' _~~I :~.~~j'~' , msk'~-.l1S: ,~~..t~,I ,:I'~tlse
an.d·__exP~.len.Oe .C! t...tea~hkB .~ lden"tU7 ~ome"ot, . ~e mo~t
dittli;Ill't ,'-~Pl0S in teaohlfig 'lIIi'th~atlo~ Iii'·gr~de~_ " t'O~ : ~- :

;" :'~,: · _e!1gh~. -~- ' ~~'e_~" ~~tlc~;. ·~l~:~~'.BCh~~~ -: , i,t ~.~~~· . " , ' ~ : ' ..

. .; ' ·::~' 8,O.~~_~ ~e~~~e~. ,. :, O;~~~~('~-~ ;to' .·:~hi. ~_~j .~ .~:~t(~~,~ies..: ,~~~:~.~!,' ~,:

.. '..' ~/~::~~;,::~:~h:~.r~:~;:~~::;~"f;:!l·:.::;·t:o;ir~.~· ....
4et~%'II1rle , trendB ·- , ~t ,dl:rt10U.l:-.tiI8 , 80ro.88 . grld.~ levels. , .

.. i:t::::·:t:;~£::~~:~~:::::~~F···' , ·· · · ·.
, f~.U~ :'~~~·~~~,r ··~ .;~:, · ,grld"_r'l~~;~ ;'4en:' :F~~e,::~~%~~:_ , ~~,~hj: '."
<gr.de · 8~enlJ . an?-: .n~~ grade : ~.~g~_~ ,Olas8.~8 ~ , : ,~. :wor k ed .• ~ \h

':;,~hl_~~-elg~'; t.ea~~·~~s: , 1fh~ sr~ ~ ~1T~:~~ . _1nVOiV.ed ' .w1~t~ '~h~
··' ·te.c~~ or' e-l~~.t.iu78~~01~·. th~at~08. -. . .:..., -' 7 :. :"

-:" "." ...';" :'-,","~:~ ;' ·f'i~~e~t~cnn~ 1.r~ ' ;~i8 t~~l.o{~p~~.;lri6 ' · !':: .;' ' .

..:. ~- ~8ch·~'de. 1~~ei ,'.'8r¥.~k"ed 'te~ che~8 :'to r~t/th~ ., ' f~;'" '"',,

i.'..'no'. ,d~ ~h~,u:l:~ , ·. ~ ..5 .~ eEtr~~ ' ~itf~?~,:t;~'',~1rigt~~'

,:.e8ulte.'~i , th:8' f~rst..·~~e~ t.~o~~ lre••, 1.~8 .~. :.~.~.· ·,;p~%~.tel1

elg.ht .lo~ , th8 .~~8~'dl.~f~,CUI.t. :to~:~08 ~:U ' , .p~epa~ed. tor ' 'e~~ ,,: .

~~,r~d~ ' lev~lt .~ _ ~ : s,ec.6n~ , q~~8~.1~~,~1~~~ :' ,~.e~c~e~li : ,~.e:•.·, '". I :':

. : ': ~r.•~~.~f .1.;h the8~ .~ lgh.t .,C?r , , :~.~ . to~lc~ ~~ ~8k.e4 /.ta 8:~le~.t .

...' .'t tl . ," ~ee . mO.B.t , d l ~.rioult ~. '. , ~q ,1fe.r~:.I .lB~,. .~~¢ .-to . ~dlc,~te, . .....· th" p,0 1t11 a.~.o.';' .r thJ .'r;1c;'t1~;..ti.~'rr•..on; to,,' !

' .: . ' ·the dlft'.lcu~t~ea ::. ~d-.~ua8.e.s~1~~~'· ' ·ro'r d.81~ ·w1th -th'~ .: , , '" ,::.



• " , '> ' " , , ' ., , ' . ' , ', " ,' C' ... .

d1ft1oUlt1.,·i·~ icrigd1~1 ~ 1on . " ...( ,

~~?h1ng. t,~obrilqU.8s :ott;r~.r~ed, ~~ 8'ener~:\ -.".

;/ ' .

,'ie~~2:?J~:E~~,"" ~
-.·.m' . .t •.~~1~.~ . u on D~b.'e.'r.'."..r.·•..·o~.'.: . '. r.. ' r.' .'~:' ~"'~~O'. r.' <S.·..; .In. ·. . 'd ' "•....•.. e..•t.'"'. .:.••.•...~~~ '.'",.," . a lo~t=?~ll ~B~or, . ~~bl~: e~.e~ '_,~~ _~~ : ,~_~~,: .1 ~V~~~ .,:: '" .

. D1t tiou1tl11S .wi th 8uoh ,~plos "as pla oe -valu.e . '. ork -wi th -.

'~ the~ ~ ~Ud l ' P ~1" ~~t ; : .nd _ e~e~ l!I " ~d vc'~ ull:es ·.e r e : ~p~~~ t1~,

~: ·to · P.rtl~~:~~ . ~,~ _. ~~~ei~·;...~: ' ::_ :'. : ",:' ,:~;:; :('; :'."F.' ··: "'"" ".< ~
', "', -: ',:.:"" ',,' : : : _ ~e~~ ona. f'O~ " ~~ , d.l,~nc.~~t:les, ' r~~ed,fl'!Jm ,ve~ , .

-:.• ;AITt': .:;2~:::~1: · .·~::~:~ ~;f:· ::;;::::·:;th .
. :- .• o~ prob1em~ , ;.h.U~~ ,., " " ,:~!1ng : IIu1.~1,P:7~ C.~1~.~. ~1imb~r..'

" tac t! mastered .~ o rten ' g1~en ·. s. ,one _relso~ 'for t he'

/I
'~' ~~ug8eat10~ such 1lI8' D...~':~re. ter use ot m~lPU1.t1Te ~. ~
, t~s~e01.f'1lB~~ltt1on " sn e h aLallo.1l.1na.-thlLUS "c' --~e:-I-

I of' m~;lPl111at;ion f'~ot cardll tor 1lork wi th dl"181on. _SOllle~~_~~ ~
, s ugg estions were. ve ry e:rpltolt 1n that they outlined s t ep -

. ~ , b y-step prooedures Cor de.ling with certain probl.em areas . -

~ .' ;;
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. tzhe .rl.~e~· ~ : giollt~~" tor ,'all ' · t.h~ :S ~~~t.noe arid

,~:::::~'0n ~. r..o" T~ "·oon~o;:,"!# r.~t~th1~. ',',
. " He 1s d e eply indebted to t he prlnalpa1 s " as s l s tan,t

··. ·lt~~f~{I:/t
.~reola~lOn, 18 " e:z::p~~8s itd ~ _~ the ' ,prorel~~~nal ' .~ -.

~~*-t:1t[;Z;.~+; · !. ..,.
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· A:t . ~he C.l.O ll l!I ' o -r th~ '1975 _ d ~hoOl" 7ell',-' 1. t·~lU!I
, . / '., , :: '," . .. -" ' . " "" .-J,' : -/ .

/ ' 4·e~ 1d,ed. b1 th e~1n1atra:tlon: . and staft ot' Brother Rloe
:.;;: ,", ". ' ,'_ ' ,:' , . ... , - : : ,-. ',.',- ,~,. - . , .~ r.. , ~ _ .

..-'~_g,~ BO~~~ ~_~, .s~. ~~hrt.~. IJ: , ~ : '_:._;~~t, ' :~I!IV. ,._:~~.the~. ~. ~,~ ,: :

.::~: ·;:: ~ ?~:.r:;·~:::::; ::r.:r:;: t~::·~.t · ·
:':'''',' Fe~~~<~9_76 .; ,.~~__.a_ : ,~~por~ .~ , p~e8~ted._ ~· ~~, ·tl!lfo~~rll . .

';' ", '., , ~e~~ 2;1' ·,~ ~ 76. ',;~~ ~~ . ~~li-'~~~~t.~O~8 · ~~th~r'
. Bello.8.' ,r'ePo;f1i~ .',~t. : .~lle :: o~ord:1n"t~f;n,; '.bll~~~ ~1ori~

a~~d-~~o ' de~~bD~~ '~l~b~ ' ~~·~, . hlg~ ,~~~oi"~~u~~ , , ~~, , .

. ' r eadily aohleTad, .-,t he sam e oould ,no t be l!Ia ld abo ,ut ,progrlllll
-: , ' , \ . .: " , : .: . .;' . .. :' .

'c oordinat ion ,betw.e en; :Brot her "Bi oe Hi gh, Sohool and 1tl!

·t~eder· i1~h~o~a ; -:'. ··-at ,' " pa~lok ' ~ "~i. , ~O'h001 , B~. .

Bo~avMt~~8' S~hool:" ,aJd Ho~ ' ~a. ,~~hooi. · Bro ther '

Be],lc:>_~- ~fl'rerr&d , :to -'t hi S" group.' ee._t he 'Bra'ther R1.oe rall1ily"

·~t,; ~~·~f8".~_d- r~~~:~~~'~_ . :'~t" , ~.~ ,p~gr~_, . ~~ '_8U~ j eo t
oOO~'1Unation from k1n~erg~ten ' ,to:gr.e4~ . e 1evel1,b e " .

~'renbw.1i '-p~~~"~p·ted ; 8.nd ·1mpi'ement ed. Be lI~gellt~

that ~~par~erit· ·h~ .,~t; B~~e~ Bl oeR1gh Soho 'o l pl 'Q" . '
:1: " " ',:' " -, ' -," . .' ' , ' , ' ,

ma10r rol e ,1rl, t h1.s:' l'leoea u1'1','endeaVour. '

. I . • : . "~hi, "p~j~t, - _then ." e~lv~ : rrt;~'· ~:ro 1;;her - Bello"S I

eV:U~~lo~ · '~~ '~ep~:~"~~~_:.:th~· ~~r~ t ~~t~.P : t4,,~ open~g
up ~ aTen~e 'ot. ~~miiun1~at.l0h .• ltli ·· the ' ~-eao~e';t's _c)t ra:- '

, . .

'm mODUCTION r

.r



1.. . \ . " . ... . / :~{.. , • .

ma t hemat1c 8 in t~ el~m'en~8n}30ho~e th B} feed; in to

'Bro,the r m ee High Scho ol , ' :rn' t lle '.eO Ul"Be of ·t he pn?Jeo t,

the lnveetlsstor, Plat~em~t1C:s De~)ll rtm:nt Head , et Br~thel' · .
I ,' ' , ' " . ., '

R;1 c e High sO.!'1OO,l , .bec e e e 8Cq~81n'te,(\. .~ 1th eve.:y tea~in l
gr a de S' fo ur to e1gh t 1n ,th~. three ~!eeder " 'S ohool' ~B ~Jr'

, ,.. I ·' "
BS , w1th' ·t hei r p rlnnlp. 8 1e a n d vlce-pr1.no lp81s. Ttfe

',. , ',~1~ve8t~g8tor ..,.~.~ ..., .i ·1~P ~.~V ~ 1?~:;:1~.~,: thi,:~Y-n,~n~, ~ l~f~r~t,

~~@~f~4~2~r~J[~~'
• problems end ldees,wi t h-ool leagu es .-1n ~he :Br o ther Rl c e

Fomli, 'o f SOhoO l;', ' ", ' ,I ' ''"
J ,

: J ' _. r' . , '
. Ste tementof 'the Pro blem

:, '. '/.", ":'-..,' . . , _,' , ; . c - .
. DUri ng th e la te ..r1ftles" . t h er e 1I9S . 9 tremendous "'

~ " , '. ,,' , ' . ' "

up surS,e .O f, , ~n t~re~'t ~~:d ~.rC? J~C~SIl s~ed. _~t · t~e.· ~~~v.e~ent

o:f"msthemst1cs elfu"C'!. t1ori., rn 'our ,8cho~,8 . Ne., lJl a,thematlc~

i>r:ogrsma ,w'ere ~;S:I.;ne~ . e'xP~j.1m·~te~(.,t'th - ~d '1n trod~c"e4 ·
. -' _ " i _ . '. ' • ' .' " . . - ', . ' , , . _ • - ~ • I. .

' · ~~o . the .a Ch~Ol.•, ~ J:8 .~em8 ~~ . ~~er to ~e~~~ :Btr.dehbl '~ . . "
.und e~8ta:nd mathemati c s . r ather ~: t,hsn ,J us t~'~ ,learn-.l :t 'Iff .
t'ot~; ~ter: '~I/~U~~ t8 bec; ; i tnv?ivbdllitti ' ~he .

~8n lpl;llat!.on · ~r , .m~ter181s . ~nd" t~8¢~~rs . tire enCOUr8ged ~t:O '

use '8Ul_~l!d d'i8~o~eri 'i n ~~~r .~ 'h~i~ ' 8 t'u~m=lts· ·8ct.1v~i, ·
f'ormui~.te ~ ttie . 8'tr~ct~e o i", J!l8'the:m~'tlcs . · · In'·oi-dsr to br1J1g
n~:'d:~V~l~p~~nt~ ~: m8 ~~em8'11~a ': .to '· th~ , elem·~t.17 .s chool

s ,tuden,t • ~tllD e,. to~ICB "ere ' ~Ol'ed : do"n '1nto ':boli,ar grad es. - , . ~ . . ' '.



- ."" -,': ~

.;'.; ,' :" .v..:.;,.•<.t"'W;i" ':;" ';"':''''Ci.',;.R;;·:

' :'." J,:;:~ :P':'~~·C:Ii::' ·';l;'~~.Pt~;?
, . " ··t ..•. . • ' '.

.~d: 1%1' ol!;,me 0':88 . ' dri~~ ' 8%~r018~~_:-'1'~r"~c~~i~1ng ~ " , ~.~
, oanpu~~~ "k111~' ' ;ere'~ de.:.'-.Jlhas1zeei';"- ~l~e ' :th~;e" •.; ,8

, '" .,t el' . -ed~0a~:1l WhO- w;rem.or~ C~Ut10.~ _~_ · ao.o.~t~th~ . ::--=- ., '~
. ,.meri t s. "?" "" IItllthellla~l~a-, IIIpat ~~e~t' .t~t'. ~-~'~ra ·',.ertt~ · · · ' .

a,pp81'enth: un~,1~8tand1:Ag ~ ~jOl~ . ~e · . _8~J eo,~~ ~o~e,. /'

.·}Jo1(~.r , ·- BB one "lIould, -ezpeot,t:Pe new mathfllll.Qt1oB

· · · · . :::=:,:::'): ::~r:~:;{.~.A:;r::.;~:~.~~e:i:~'\; :- ..:,...:I ~; . '

'::;:··::~:~:~":':~1:dC:~~:~:~ L1:: ; '•. ...~ j ;. ; •
. ~raot1:o e , til. ,o~putatl.on~ -'e1l;~;l1a ,, ' , ~l?the1}. ~1r.lou1.t1

,"'~~:~'ved:' .~o,or ·- ;~~1ng?k~-i~, ' ~.h~.~h ~~ ~l!~ ;~.8 1~~~~_ :a~ .;..~.: ,.:....
. .h~dr~o.e to .le~1Zlg t~~ltl0nal. ·~ B:th!d.t1o/J. ~d' ' OOl1t1zlU~, - , '

.:J ~. reee probi~B .1l:t ll~~' Dlode~ '~;a,the!Jlat i~8 : , A~o.'

~1 th ' t~~ 'ii:~ ' to~;&~ , ~d-: ~ e..-,:met~~ :~~~~Ol-'~~" ' ';~ th new ,
.' _ . " . , ~, " " ' . '- - '

ma~h,eIQat~os, • .m¥," , t:eaonerliJ l~ek~ t!te ..,neces.8~' p:.ep~~t;on _

to . te~oh the~8~'bjeot sat1.e ia~tOr1l1:"· - .'in IElMit1on - to . t:l'leait ' ,

:;:~~::~..~~ . ::;t:;:d~::.t::: ~::~::;~n. ; ..::.
>: .~::t::~:i~:;:~ ··;!:;:~:~~~:·:!.:t~~:.

" t~basB_.ten . th~ ' :010&~e ,:pro~ert;r. _ . ~~Pla:e . ~iders- :..

,..;\;. ;:~:2;~:·:::::~~n~~;;:~:i~~:o1::;~:~::' ~ ':
\ . . -. , At, Br9ther Bi0~ ' , ll1gh Bci,hO.o~.-: ~e , .~th~~t~os ' ," .

\ te~~~ero, ~~,t~o~. ~~~. ,8~/le >,~~ ,:,~~1:_ .8,~en~.~:o~_e ·'::~' ~~~~' ::: ' :,'.:-,:
! 's c hoo1 :,W1 tho n t hav1na: mas t er lid .DlIltl.y o t .thit basio' o·oonepts ·, : -.';

.'> • '. . . '.. ... ' " .. . • .- - :~' - ' I , ' ,''- '. ' '_. . . ' , ' .'

.,..... .,..
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;
and" 8k;'il~ " ,d1'- ' -~1~~~~~ChO01 ' Ilathematl-oa ; :' It - APpe~ed-.

;.~~ ; : ~~.~~ '~o~~" ~:~~~~' ::~ o~oo~': ' ~:Mc~en:~er~ " ~!,~ I'
:e,;p arleno~ ::dlttlcu,ltl es' 1n -wOrk1nS:wlth _th~ . new ''-' '

;.' ~ '" ', 'm~.th~a~-lo~:: ~~gr~~.~ , : :!_ I~:' : '.~· : t~~ht " ~t" :~ber_e _~~ght: b~'
~, ' ,'" '. ~. :;P~bi:~: :~~~--.~~' ~r~~itl'O. ~~e' Ie~1.8 : 'O::,j "p'er~8. ·pro~{em8. .'.~~1 : ,.. ";i that :,ren ' :~uSh, th13 :Srades '. i thoutb~ d~Eiit\flt"il - ' · ' .'

"·· ,f i , ···· · :::;t~:itL:::i}~t!rz:t:~t~:::t:t:~::e

' .(.':/1...' .. - "

;1
·~I ·



2 • .ht,':1n the t eaohers' OP1nio~, ~e the Il&~
" " ,': ' - ,: • :" . • •.• . 0 ' , • .

9'r eas ons t~r t,~e8~ ~1tflC.a1 :t.l$8__?I ' _ .: . •

I j; 'b i: ohaaroo~ 'tasted teobn'lq't~llsa'ban 'ieao he.re

., I , :,/~"'810Ped- tor:,~T,e~~: ~e$~. :~.~~~·D~.~1~8:;' I .:" .
. _ .', ,4 . Are . ~there anJ' trmda .wi t h d1t: 1DUltl.ee through

" ..J' _ '

I,

' ; " .:'

J

I

; : .'
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' ,J,'7

... ..
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'" . " - ' , ,
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."," ' .. " " , \ !
~" tour: Q.~l!ltlon8 · posed in this · .ilttldy pointed to

,three Ill.in 83."l!lu ::dr :cio.b.~~tratl0n. _'lhey' .er~ , . t he

Cilrrl~uiuml 'the 1ns truo~1onl the:b~b,~~ : llhtle : th18

S~dT ' de~t ::;,; a~~·· . ~·t~';11>~t·~Cu1t-i'~~ " oo~'~ot~ ' . l~~. tb~

' O~i:~U1~~ .~~_~.~~1~n8 ";"tw.~ . :~.~~: t~~~ '~~~~ ~e~o~-~.._ t~r F

d1tf1.2ul!le~ end Bugg~~t1on8 tor '.~eac.h1ng . teohnljlues ~so ,: :

f.~~~ed_ ':,-to:: , ~~~X~~ : '~Vol~~- : ~'e~'~1n'8" -~d:' -~~~~~~ tl0~~ .
"t heor i es , ;

Con8equ'~tJ.7-/- .i'e:;'1t;" 01'· the l '1terature:~u

oar r l ed ~~t ~·i~st\.o _:d.~te~i.i'e · ·the .• ~~ ~d direotions of
. . . . . ' . . . . . . . I

the ne~ math~lLtlos, , "l ~!, re~p eot to -currl oul Ulll • . l es rn 1l1g,

and-in s t rUot i on. : It .wilei · felt , that -t hi s '1J1t Ol1ls t l on would

br~ ' .1nta - focusth~ rttlonsl~e tor .tb.e:-m~th~at'l~S

~uoa~lo~ p~sr~' ri~' .'1n ..'.~ e .· ~ · Newt~~;n~d 8~hoO~8 .
B~co'n~I __100ktnS "'a~:: ~hS - .~~Ile _ :., thi;,~e" ar s";8 Of.'ourriCu1W1i

. ' le~~; : and ··:1n8:u~tion • .an -ait~p~ · 1f88 1l1~'. · ~ ' ~ete~1ne .
. i ,; .• • . . .. .. .. . C"..• ' . ... ;. .. .. . •.. • . .

~ro~ ",t~e ~l~z:ature ,..~~ ~U'~l~ult1'8S arose in : ~eaC~1n( t~s -""

~e.:·math_~.ii08'- ,1n the:~lemint8ry SOhO~18-~ ,

' .' ,~ :. : . , ' . ~~ith:>i\e \rer~~. ,. ~:~ ~ ~~ ~.~ : .~j._ttl~ ~, r,~ f_tle~_ .~~~ .
~i%~ie~ ..on - th~, ~ teilch~ , or ,~t~eIlI at~~, ..{N~o~18 , , ~_9~~ ) •

.the"re",d~,.e1~ped- a- PhenomM:o~ 't ha t ' b'eoU'e ';mon as-the ."~e.'. i -' . . . . . . .. . ' .
llIathematios -,



~~ul~ 'e:Z:Pla1n lt1!1l1.e~~ . indeed, ltlfOuld be very

dU'fl0ult' to .~Jv~ ·a p~e:o.l.se e~18nat10D of ·the 'new or

modern matheio.atlos. SOwever. Bome 1.nslgtl'ts to the sUbjeot .

~fu~ Prob~b1Jo be gained :rro~. 8 revlew of some ,of the ~1llI.s
pr~8en~e~{ 1n t he' earl1e~ stages ' 811d the 11ew 'd i r eot i ons 1n. ' , ., \. '

mathemat101J . ed uoation whloh rollowed.
. . . . ' . ' .

....;:' ; ·CUrr i oUl UDi : ".._
! "

,-them ~:' '~e~ '(1960,' p'~ ~:h Jl~~tatn'ed' ~,t' - o~, s'choois ~

~~~~, pre~~o.~, ~ear~ b1 :'PCI~tp?~~: t~e teaO~1ng.ot "

m8l11 important 8~bjeots on the groundetha:tthe1 'are too , .

dirfi~ttlt. ~ " pont1il~1p8' t he .~gUll~t B;~er 'tlger1,-rstated'l
.We beg~ with .;the hYP'cith~ie that'&n7 :8~b'eot '
. oan -be"' t augh t ' ef f ,eot t vel ;r 1n some1ll.telleo:ttially

honest . form · :to any, ohl1-d· at 811T, staa'e or .
d~ve pment. : , It ,ts a .bold h¥potbests and aD
eee tia3. on e m ,·t h inking about 'th e nature of '.
o 0ulum • . No ev1denee ·ex1BtB ~,to ·_oontradlot . "
1t, 'o onslderable eVidence .ae being amassed that.'
supports, '1.t , (P o ) )) ~ . .

htbb' (1959) '~aS'"' .pporentlyoonvtncedtha't -the
,:,, 1 ,. " ,',I ." ,, ' . ._.---'--"- '-:........... ,,__. ..., .

c hlld should ,be tntroQ.uoed 'td"some sophist ioated "

. ;math~~'tl~~ !it an 'e~l'~e~ ' ~g~'. · , · ~h~ . ~~1dl .

Ve 'need' :experlen~'es 1ii· · ~ur: 8~t1:·tOietl~ 'c i as s e:s

':.=~~:m;~~~~~;~C~il:m~e:O~~~ , ~~:n~t/~ '-<:' i.~ sp~ee, '.~.d . e~~fl'ences ., .~1ch wl11 , .lend ~ .



8 ,

p. 1eO)! ,~ ,?

,.~,~dd1 t1~n ~_d · _m~lt~~.1.108tl~r .~ 0d. ·~~~ . -~1.~ ~O!~~.~! ', I~he . .,'
ohlldrea.of the ooJllDutatlv,e nature of add1t1on-and .

~ult1Pl;o~tl~D. ,·.I t ~~~o :'suggeal;-;d the ~e CIt . ·bo:!:' &s a

p 18oehoi~er , en: ~~auotlod ; ·to : .~arte~ l·en· oo.o~in~ te8. I.\b~ .

8&r11 UB~ of -8 e~', : ~d , thee' oon~e~t__;Of.~ot i.o~. ' ; 'Lhe,·report.

~~eoolllill endfll;l :'~;W t~e~~'h :,' C.~ld-.ih8V8 '~~un~f ~'ppor~;tJ . ' -~
m.n1P~.t8 _ ·8ult8bi 8 phis10~1 · ,o~j'~~·~'. . , . :

, · "'. ' C"br1~g' ~~por; ._;.ted that , in gr••••. , .. ····1 · . ' , I . '. ,.

, ! 'J
th8lllulves to 't he hl bl t8 ot llathemaUoll1
t ti1hk 1.ngi . order, _s wHole ~d -lt8 parts. ,'end
the oOllbinatlon ' of wholes tomake.anothel'
.hole~ !nsodo1nS, "let ~.ke8P p1earl1 "1n
mind the oritiosl points ot development, or '
mathem,tlo81 underat8nd1.rl8 (P. ' 1)7 ) . ' .

.~UlIl 'Ad;oo~t~- ~t ~he -Cemlir l M e .
Con 08 , ~ , . _ .' : . .

In an stteuipt to'deeorlbethekind of ollX'rlculua

: ,' ~Vb~:~:ed -~~ ta~· :a~~~. t~s ;·o:~ :~-t~~, - ·~;4~4 .~;.t~em.~10'~ .'._'
.: ..-.::: ,( ) progr~"'~' ~ . b~ler.lOo;.t _t,h~' c8m_i~1~~ ,: ~~rer~Ce .~ r· 19~j .

(.. · ft:lt~~~:t;.::~,j:S:~~j:;:~1!~~~:;1~or~~
.~r~l..d , ~eOOlll ~ ':_b:' , . ~h ~. , .,.e~,~~: 19~~~ ' ;"~lf',d~,~ ~, _~,~1a~~_. ' 8.~~. : "" ;"" .,
~llIa1n tlJ 1ned _ tha t 1~ 11~8 ~S!lble to move ·to pl oa d?1U1 ·t hro ue:h ,

the grades ' by ' e n'slI' ~rg~nlz8 t: lon Of . the .8 ~b J e~ t ~. tt~r and .
' by 8b,.indonm~~- bfdrlil ' rci~; drlli'8r8~~ - (A4ier; 19~61



" ' ,,':,:,
"

i W~~d go' b~o~d 'thie ' ~ori'OlU~ l~~ ', ,:',hOwn er , '. nd-
. IIrgue ', that' the 1no~u8Icn ' ot 8uoh ..·.dvanoed· ,

-.::~;p~t'6rii;~d:::-:~~:o~~o~o::~~;t~~ult : , 1 ,I
· to t eaoh, but sota.}.l ,:r ••klllll it easler .to . ~e. oh '-

~':e'i=~r:e~;rm:::,:::l:~l~~ti:~d .'. ,:': :';
un~.r7 ~~.t . ,~e ~~!~dren ~~e. ·~ .l~arn : ' ,~P~ ~ 8,~l./ '. ,

- ' In -.n ~ttempt to · exPl,a.~'I. to" paren~. ,~. ~~ern

lIl.themStiOS , r~~·1l1t..t~le.rn1ng ' p.etronlll' ·U?66 ),.S.Jld'
~sent1a.li ~ .. th~.: , :1t lJIlpl1es' ·a, ~e'crg&rl.iza t1tl :.

..,.,:nf d.~~~:~:i.~:'l;::;'~;.:. ~t;..e~~~:::o~~wa~~n:,~. .. .t, fi ' .

. ; ~ ::~~o:et~::~~ko~,~~~=e~:~~.,:~»:o"ep.t, ,'," , '

.', ' lIla t h' atlCIl' 88 ' " .hole ~ . Ita .• • in obJectlve d ' ,
pr1m1U7 ooncern 18 to nav e "t he stlldent Wldei8tand

. vby h e does what he does . Ita: 8.Pproaoh 1s kDe ot

~~:~:~' ~='::2 ')~

three,' to six, Pup,:,~. 'l.~.m about the ~utatltllll"

~s80·C~IIt1ve,. ~~ 'dl.,~Z:~~,~~J~, :bWS . an~ ·th~ ~~~~e~,o, ~~. '

s lghed nUlllberll, , Othe;o top los to ;be t::*uant in ol uded

r~t1o.nal and lrratlontll '~~b erS I p~~ ooOrd~.te~- , .,/

:,eotOr~~ . trut~ t.ble~ -' " O~.~· s~~~ces .an d .the:-soi~ tl0n ·~'t

'. ~, ~.~~l,~ ,eq~:~lon~: ,

~~'~ln~ {'th' th~ ." .~eof...:~ti•• •.r J.~t..t:')ih"'~·
, ~o~ ot SO~~~10~. , ;1iit;o : ,th~ : lO~ ~~ lP'adeB~. ,• .~t 'dld ·'.th~~~e.1f

·::~:.t~:~t.~~~< ' ~~"~.~ : ,~~~ve \e~.~~g~;,~.' ~~ . \f~d . ~~"', ~: ,~,~' -':
:;!-w,sr~, ~III ' ;ro t!' lllemO:l,A.u.on c.t .1.o ta , :8n~' .\P~,l,~~on , . ,:"-:'

" ' .\ , ...- learn1l1s: ~1 : un~~B~Il1tts:. ~e. ~~1 t~t, thi~ • • • .te be . ,':f
. 8oooinpi1shed '1I8S br '.truoturlng "ene oontent /so '-that

- . ,," ..: ,' ." ': ' . r. .' . '. ' " ' .... .-' ; . ~ '-
re6Urrl.n8".Jl~tterns .w.er e U8,~ .to. un l fY the II Il~Jeo t ~ · · Ad~ er

I
I

1:""/"



,,,,,l

'><. '

. : .10

m~thod. , . , '1;bU8 I " &no 1;.h~r ped.gog1cal .pilro~Oh 'rrom: muah :

eri~1~ ' t 1Jaes ' tuisn;:~~h~e:V:ed',re8peotab'll~t1.,.:)~or not

o~ ,~~,:,w~~ 1~~,~:" 'a,~8e:8 't?~ ' ' th18' .me.~~d '~ : h1e :
t~'t~~Ok, '~~', t~1 ' ,b~~:·~~~..~e.~.~~~r8 :t braUSh. ~' ,~e& h4T~
~8en ..,gu ,1d1ng , p~p~l8 t;o d1aoo!er .t hings ,tor th8lla.e~,!8~

\" ~ , , ' .. " ' , ' '" '" ," " , "
. Bes1 deathe, &IIlPhla18on·the,8truct~e

. ·~a~.h:em~'~~~~·. ', t~~ ' ,~tt~~'~:. ::'~'. ~~a"~~~~:~~~';~·~d~g, ' ·~l~~, . .'

ene~~,~ed~ ~e , .d1.eO"&~~" ap~ro·.oh.-. ~ .7he. , m~~', ~~a~h~~
. ,' ',:,.. , " , . ' , ' .

J~~eS:"8nd coxto~~ (1970, p . 49) noted thl~ &8

earl;r 'aa ' the 1114-1930".8 .:Brownell"had bean ac1'i'ooaUng an

emp~1a on undejfabmd1ng 8& the ke;r to 'le~rn1ng
'i ' " .. '

tllithemat108", ; ,Bro1mel~'8 ad:lo!,,' th~" ,._8 n~.~,1.nd1.rLg w~~e, .

aeoep'teno&--w1thin ,t h&'tr u ework ot ,the Jewmath._Ues , .
~~~'~~t~' '.~ '.. " " , ., . ' I ' .



. , .."........ . ' ,
.J'~ t hel:lllUolt • •Wee n r : (1964) -notJl

. . ' " ' " '.
It tin "t herefor e telt -ttut t the dea1gn or
lillg1ft.the ' prob l e- lIequenc8e 1IlTol Ytns:
comb1nlltlons of ro utine teCM.lquu end

~:i~~::i.:~~~:::r: ~:r~e:i:et; -or
develo~ent. (p. 209) . .

.", -. ..

. -, BlCImsr£ _ • ~.. ' l ' :. ;';::..:..1',,, -; :"", . ."..0 . • -, : .•• _ : \ " •.~: ". :,".: <. ,' th e pu.rPose ot _..th18 ~ ll ec t1on 118. to . br1ng tnto · ....;.\

..: :; ;::~~t~~.r::':;i:~:r.::'.~::::~?~;~~~i'l::;.::;r::~ ..
.: ; 11 t~r8:ur~ ,.• b~~,t{;, ~he. l l~~. and : d1re~ t.1o~a · ~f ~he ..rie,'

:: ~ , ~..'th~_~~ t~~~ · h~gtu._~.~~t~:d d .~~i~:~~'.· ·~~~i .0. ' m~th~~~.~Cs
. . education t hst Merged during .the put twen t,. 7e8;a~·. . 'D'Iese'

trends ~8tg~ b;r oons .l de r ing : three aspeota -o f ' the, ~~~

. _ m. th~8.t·lC8 1 c:u.riCPlu:n. 1~_8~1~ " an"; l~lItr:-'~ ~l~~ . , '

,-','

;..•t. · .· ;.:~·
il' .

. I . .: ~ the '::r: :a, , ~t , currr~~~"" : rend W~8Jto "" , .
more or t tte ·r.e.l~ • • thematics down into ' t he l ower grades . .' .

=::~~:Ti~i4:.,~1tiE~~ .......•..;
, I·~~ the;:t~n.· ~~~' ·1~~~1~.~: , . ' . ,';- ., . .

.... or ·the .content waa 1n tended . 'tO un1,fythe lJub'j ec t and, th us ,? ..~.~ . l·t .~~ i~/to· '.er.: ' ,; ...:' '... : ,. 1.:: .. , " .

+.'1':": ,~e : ~~, tr~,~:t l<l~.81 ~tec~1Q.ueL·~~ t. 'fa8. Btro~.g~1 .
.'. advocated. Jlss 'the dhcOVBrT' meth od; J'Hl!Ir,B, t he B tu~ent waa

.::;,':~' I' ~ , ~. ~ ~. ': ~O t1VB~~ ,:n~~~~~d.."it~. :,th~ ,~.\iP.~.{~'i'~on Of,." '~e~ia~~ ,
,;.. t de a lg",ed to help h1JD di s cover certaln fe cta for 'fi1JlJ..se l ( .-.

..,. . .' . r/.. .. · . .... I '·..··· . '. ' .. .. .;;f ... 1; , ., '. '- / ; , • )

,~;.:~:;,:;~&r~·: :;: ·:· ·::'! ;:f'.-:;~·_:.- ,: ' :~;;.f;:..n. , ·~l; '~~ .~ , ,~:, .;..; ._ :. ~ :. . \-



. , .', ', ' . : " .- ' , ', " ',; .

. ..; "mgg1ns· '(1972 ): ,OatT 1ed' out · an ~:Vlul t1g·. ;1on Pf "
thee:fte~ts ot non -de01ll81 i:tum'~at10n1nstruot!on~' He

.oonoluded I

, ,.
\' lotll

:\ U:~ as .~,~~ ...'.",. an~ ~. ~.o:tJono ore•• '
i~ mathematios .~~: r.e~?e.o \~ ~ O~l_~ul" ~rnlns; alJd

4 t r llo t l on , the 1Dve8t1~8to;r ag81ft turned-I to the

~ l~erature. Ris pr1mAr7 81m \ .8to deterlll~e what I ...I r ' A I

~
thematlos eduoators oonsldered to be prob ella ar1aing 1n

e .\\:1.8. ourrloulUlll. However, I he\ also 80ug~0l1t '
\ , \ J •

d SCUl!ls10bS or diffioulties 1I1th t he learn in~

'\ ' , \ . .
~.~~~.~o~}.~~:r,l~ ':o~';' . ~O.de~. .~~.~h\:"tl~~, " , .:,. ', " , " " "~t ....(i .·, l"il1~ . e'. 1nV8. elg.to. · . Prol .?~ .e~",:.e.. ~g.e ..

: ~t:·;:.::.:;o:~t:.to;••::;"::~!t:...::;: '
of ~~~ ~lt'er8~.e · r~vealed ~~~r th~· ·~~~'t 'P~~;" ;~·~.~:~~: , , ;;; '.-'\

_ t.!'1a ' wer e -mor e sensral ,lD nat:ure. ~~ m~.re. g~e.r1l1 ~ t he . '

",_' . .r. ! d11't Oult,tN, rep?r~ed -ber e 1DVO~'v~ l:arn.~ an~~.~ tru_otl~~, .

I..--:-c~,c"--' ' , . ue, . .f~' •••• •,.0".'0,0...10U1....,ffl?t e'.". , . ' : , o. . '

" . ~ ' _. I
( _ . Non-neo1JllIil ' NUIIler s1;1ob St8~~;8 ''-

-. 'lklPihg, to 1.noreas e ·the ' ch-1ld'&' tUlders t arntt.n8:-'oi

our:base ,t~"~umb~r: 8y~t:em, '~ · . oi1rr~.~~~: · ~~va~r~ I, .

~tro~uoltd nttmber ' &7s t~s other'~\as~ t:en . ;~hr :(1966 ,

. 'p·~' '- 84 ) .~1nta1ned· t~t~ " Wh:le ' ,1 ~: '8 ~~ed i.~'k;_a ~~~o~le
. a,pprosch; ·.uper1enoe wd' P~rlng _ 1t W~Dl t 1fOrk~ •



·' I f read,inli -sk11ls instruotion -t e. giVen ~ur1lig
mathematics lnstrtlotton. oer tain readtng skills
l earned during -·the de vl'l1opmental r ead ing per tod
11"111 be , reinforoed end l earning .Ul, more l1kely

..,.: ' ,'.

teachers I

bloOk'~ ' shestigge~ted, ocours beeeuee 't he i8nguagl'l: " 8 enten~l'l .
:- . .. . .. , .. ' . : I . ' . . . . .

struo ture , lUld 'wcabu1&r1 become', Ilore oomple:z: at that l l'lvel
- - __• " " :• • 11 " " , - ' , ' • ' .

and 'the dtrt1o_ult;y wi t h problem solving -es s en t1 D:llr

Orig1nlit~~ 'as' ~ ~ro~1:~"l~h ';~~•. '

Sh~f~~" on~ , inte;e~;t1ngsugse8'tlon , .:
I

0, .

·~~/~" " -",-,-,' · :.'nr 1 .~ ':, .,.... ~' ': :; < '__,,"-,--",3 :

i r
~ 1 ~

'!he data :t'or 'lt~1,8'BtudJ' 8uSs:eat .that, tbe .
1ra.plem.entatlon;~t ncn -deo1ma l numeration as
8. 'Vehiole ot,l1nStruotlon in elementarJ •
mathematics OUl'l'toUlwil seemlJ·-:to. haTe .ec effect
otlmathl!llllatle:al tmdl'lr.l!ltandtnS"or base t en
(P. 296) . \ .. I . :- ... . '

. ~' . . ,'!he Naull'alAdvlBOry COu1ttee,,9n Kathematlcs

~?a:t16n...nl~_~~~-E>'.\ ~e~,~?S) ,8q~~'; " . : : ' ,.
,,\ " Besearch .'on &;-l thm~tio difficuitles ,M. 10ultg .

' ohlldren ,lI ho " ff that inadequate UIlders,tandlng
ot ,our ,deo1mal pl.oe~lue-numeratlon; _81stell , ....
18 ':one 'or , the ·iDlost -cOllUllon barr~ers to ' 1JD.proved ~
oomput at ion ·, (p. ', 19). _ ," •

' · ~B~~o/6 . ~~.~~_~~e ~.>': ~ ·_~ ~-" ,.> : :. ~ ,: ~ _ : ' , ~>~ .. :..::". '}
" ,,' · In. lI.~de~ . J!p.)h~'tlo~ p~,~~,e • ._~(en· o,h~~en ,:~

t he pr·ti~ '~r~e~ " ~ "~~~d~Oed" to·: ·~:id ' ·~~bl6118 . :

~~~~r , ~e~p'1t~14 ' e~_~- ~~dUC~1~n a gr~~'~ ':nUlllb,e; - of

8tud~t~ ttaTe troubf ,El • .~t~ w0rP- 'pro bl ema rl,8ht , up th:fough

t he s chool . system. ".. ,

' . Hennl!Y (1971. ,P. ,224)' ma~~l.ned thAt althftlgh

~~ldren work wit~ ~8 to1'1 problems - f1'om 'k1nde~88rten on ,

the a~1?~~ bl,Ock i- ,~~th . ~~~lem 'B~l.~,' ap,~eh8 _ ~,t ,
approzlmatel y---thefOlirth grade l evel. " ;'lh18 stUDl.bl1ng

, - " " " , . ' "
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one problem mentl~ned i n. th e literatUr e .hioh 18
q . ' . . ' I . . '

not speoifi cally III currioulum pro bl em' Is that of / t eacher

preparation. aoweverf :t he, investigator inoluded it ~.

. ~.th1~t1on ,bSOQuas 1~ 1s a probl"e1ll1!h1oh "a8 d1reotlY

r s.lated to_ th e ohange .Ul ' .t he .CIU':r10u!'um. ··' ,'1he new 'prosr~e ,

. reqU1~ed teacher~.~h~ we~e t~1.11.ar r·i th ·'~~1r " co~t~t and '

structure in oi-der to ensure th8tthe mat hemat1cs taught

1n t he s Cho'~lB : lf~ c'ons'~~~er:t with the phllosopbJ' of th~
ne w ~ath~at1.C" .mo~SDI~tL,~ ,~ ·' ,~~i~~'h ' (t 96 1 IBtat~ it l

. A Dl-o'B t l8 erioua' ~probl~ It'~81 ' and s tUl·1s • .£
. ~:~~k~:i1:;::8:;;b~ : :;~:c~~: ..~ ,~h

ohalleng1ng and ex cit1ng c],assroom _situations .
Inadd1t1on---to be1nga good teaoher. this-
requi res sub stantia1 .8ubjs ot.-matter .R1as t er,y t'

~~:~t~~~ (:~~~92r: lIlost , oasss. ~'ool~6ge ~

. Teao~~rs in t he ~lemen tlU'1" SOhoo~s still Jo n~t

Teacher Preparation

. . .
be s een es runot1onal (p . 22S ).

One m"ght we1l8~kl ls 'the ab1l1ty ' to solve

prOblem s a gift that i0n.l;r o~rta 1b mat~em.~70a1lJ' talented

stu~enta. PO~8esS or. are t~e~8 - :t'a~t t80hnlqu~that

t eac hers, . ~~ UB ~ ~ deve l op. problem ~olv~/l!l:kl1l8 111

:ch1'ldreni.i"A,','revle. of th~ ~'lt;er~tUre Shd"r esss;ch b l early

' . 1n.d1~~~ed : t~t . 't~~r.e;, ~e ',.'t~'~~~q~~~.': ~~l~.~le : to· _ te8~.~~r8 .

. .:'which:he ve p~~~ sti~~8SSfUl '~ r08t8~~', Probl~1801~
~k;~i:8 .' t~r- .ex·~~l~ , - POlla·'?(~.9~1:i - . nilim~ ': (1970') ~ , ~o'.~e~ .

Ci'972) ;,~81~ ; Be~r8- " '~ BI0~~O.ri, ' ( ;9"5 )~ , !~~e1r~':'-':'
" en dOd ' tl~7S ) ~

-:
i -

,.'-.

I

i
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receive the assistance ne08SS817 to prepare them to teaoh

the new mathematics pro'grams eftect1vely. Green (19 76 )

carrled out a study to I dentity bl"Oad ar eas 0: concern 1:n

teaohing eJ.emen.tary mathematics. From his stud7 1.l1volT1ltg

;~.a.pEro%1m.~t~~1 70 0 element/~ sohool tell~hers. G~~~
",'?"eoncl ud ed ,

.e; 1. :m.l!lllentarT- !'!chool teaohers have V8r7 r eai
and _genuine'-ececeree, _and".8llT unansw ered

.:~::iO::t~=:~:::.o~~g/~~rn , el~.~.tary . / .'/
t;.,_~:~~tC~~lp=::;8oi_e:;t~g: ~;~p
~teach1ng , use ,o t: _t~tbo_okB_ - end materials, and

)~nt~;s~t~=~~g:~::n~ie~i~ c~~e~
and inservice tt'81n1n8 pro grams are no t
meeting lD.any .ot t he needs -of ,e1 emen t u ,y sohool
teachers and . teacher trainees (P . 1(2 )"

......... ••...•..:....•.•../.1
.•~

. /\

:0&;:::eifo~h~~t'o;~:ttl;:i-~~~: :~~~C:e8 ).
s t er n e 4rtthmet l o: ·,. B;v: this term, -Im.ean
arithmetio ,as . the pw::e eea enee -of J;l.UIllb er . taught
wi th little regard fo r t he ability of chlldrm
to learn it 01;<t or ,t he so oid purpOSeS ,:to be
serv¢.. 'Ibls 'd.8t?-ger . ,howe'u r , is tUll,ikely to
eeecee- a reall ty, for re ec ee are a"vaile.~le
wi,thin the -eenec f e to counteraot it (p. 44).

stated I . • n
' I

,:.j
II I

:~-' .~~",~
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'. :In this ' C:Ol1!l,e~'t1on, also:;ltls ' rt~nSense '. to '

':;~~~:~. ~;~~/~~=~;~~:m~:r~e:en~:~:~~~fUtd "
numerals are names' or symbols fOr the abstract,

:~~~~ep~ral~~:,:;:~::~~l;n (~i;:) ~ ln .

" ' : ' Will~ugbbY (1968, ~. i» doubt~' that'S:UOh a

,cons i s t ent" an~ oarerul distinotion 'b ~tlreen ,obj ec t s and .-their

names really -e er vee a u~lefUl purpose.

Hen~ (1971) ,s ugges t ed that qUite often, t~e
• " I

souroe or a Child's dlfrtoultles with arithmetic .1s his

. Febio' " ~ 1966. ) ' reBC ~~" ~ the di~t1notl~n this "a;y ',
" • • ' ', 4 "" , ' .

16

One a1m of ,t h e' nell' proJeots' lI'as ,t ha t .,t he
. " " /: ' , : , . ' ..
m.thematics tlttlght 1n the schools be: ,~oorreo t .. lIl.8thematics.

ConsequMtiy. most .n e. progrsm/t re~o~end~ prec1ee use of

mat~em8.t108.l l~e lind. s;yJl~I!.. Pol' empIe, the

distinotion between ,,"umber (the ldea) and numeral' (the ~e

or symbol for the id'ea) "a,s ·vert popular f~r quite some

1nabiHt7 to ' r ead, t he, notation. He s~tedl

'Ihq s71llbols " that se uee in mathematto8 to

::~::~:;~:b:e~~t~~:ena::,~ :e:~:~ ~
various relations dr,e eeneaee , effioient,
end usable. But 1f a ohild. cannot, understand
the meaning of these s;ymbols, they S97 ' little

. to h1m (p • .3'7). '

\ aeneen ,(1974 , p. 2.36) maintained'that the

. exceBs,~'ve us ~ of ~bois 1s a sou'rce"'or the dift'1cultT

ohildren often- have _ith sets 1n elementary .!!lathwtlcs. 0

'!he ' NACO~lE' B~port (1975, p, 20) stated t!i8.t. In..

reee, ~ost teac_h~I'B have :re~~ to a '~UCh .mor e modest

. I " ,, .

"l
:(
' \
\



Bo. t eacher oan .nord to ~ake d1soo!f1rr her
s lngl e ll.thod~r-teach1ns . 1here are -ra~ts

that fI,ve17 ohild lIIust know . and br 1ng1Dg . this :
1l'ltorllll~.tloll to . ·o hild' s .ttentlOn ~9-01"equlre .

.. . d1r~ct1ve ~ ~eaoh1ns ~ro~ .ed~e; (p o. 2.~ ~ . . .. : '.'. :'

.~ . '1'her e 1s av on a ~or. ~ha~ 'an •.O~1Y1t7 '. 111 . ~ .

beccee~ end In' l ts el:f' w1th t he li t ud en t obl. lv1ous or,··thJ .

.t'aot. . t~~\f1 : 1P 'S.~POS.~ to be ~erlen~1n8 '1i1d' 1gtits ~d . :

. ~aw~ oono11lll1o~a: M:ler (1966 ) thererore ,emphas 1zed .

v - ~

. ....

~ . '-.

-"-----"-- -- - --

.'

/ .

elIP~18 on ~boi. mid > '~re0 18 10~- ~~ e~re8810~\ '

''l'ha t •tbe ·"unda e .~PMa;1I _~n e" to;".i. .;proaoh :8:
stW a Tltal ta.ue 1n el ecaen ta%7. sohoOl aath.atl08 was

fndlCiat~. bT SaPP-?Ort U976t"t ' "' - . 0 , " , ' .': . ". . . : •

':the ma th__t i cs currioul~ '8bo~d ba ~e17 ." .

.~~~~;: . th;n~r=~gr~~:_::l=o~:C:~~ : .
experlaen t l ,-to , trf .ou t "manl pula t l Y8 d enc. s"I .,"
and -toleAm' . to oope with real l1te: 'd taatl0ftS ., ." ;;-.•

.~~~t~: ~~~. ::-~~~;·~/:r:t~~lDl~ .~
," ,I : :~~~;:;:~p~rmr."g· '_ ~~ IlJ;~~~.~~ ,; ~~~~·~ · ~8 ' ·"' ''. .'" .' . . . ' .- ." , " ' , -, .

"~'." , "

~~t).u~.t1on ' .

. .Probie!!l~ with t h e Disoov erY Appbiao'. " .'\ . ' " .
Modem matbMla Uee '~·coDra8:e. · t ••oh~~. to' UBc~ -t he ' , '.

" , . " .. . ... .•
d 18 oover,r· approa ch. Indeect . IUlDJ' teachers whO haTe w.ed·..

· . t~8 . lIe thod 8~O&~~8tu117 oan get ven"e%ol t"ed .boU~ 't t as .:
. . ' .- J ' ; ' '. " , .
on e. lle thod ot' t eachlng. Bowev et" . as 1Il8n7 eduo~tors hI1~e

Obll~rTOd:~;ther. Are p~bl.ecia "1 th .1 t~ . fJa: b fl?.. l1tI'e'-stu~~~t8

I~ pr esenJ;oo "" ..o tl!~ tl es ~ llD.d .-~deas' _~~~ no: ~t:fI. · :" ·.; · .
~t, .the]' .1ll dlsDOver th~ 1nt~ded. OU~fI. o C?rle '(1 96 4 ) .I .

~.

, I

.,'

._;.:
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'''m:l!Icoverr 'in the clas~~olD. m~t be guldeeld-lsoovery, and

.ott": ,t eho;"d~' ooop;'r.t'~. d'e~ov.r,y··(p: '84>. '
I ' ' ?per~tl 't;he : tea~her :~oui.d ~Je ttiat"the -aoti Vity
do~s . notbecom'~ :0 : i:'D~ 'tn:, ltS~lr .b~ ~a;1t1ng uSe of

pehaV~~uf.~Abjec~~Ve8...:' ~ ' SUch a p·r.~O~~·C6 would rore:e.th.~

ir~!?1~Jt~L~~~~
;_~oft~_~ ." tor ' . ,~1tf~r~t: 8~~~:t. :,~~_1.~.Qe~~ _~ . ~e. , re~o~~ . .:: ", ,:,:"

.~~:{~· . :j~i:: ::~:~;io~i:iitf:.t.:t::g:j:~ ··
:'8n;-~~k16:~1~ ine~~~ '-1n.. ··d~.~1.ng '~1 th the m~re 'oap.b~ ~ i "

• ',' • . '-:: ". : -' ;'1 , '. ." , , " : " ", .... " . . ,.- , "
, s tudents and '.to emphaslzeo,?lllPutatl~hal8kll1 andprobl~s

~·r· 'Jv~~·.l1re. ·and speolal1zed"' ~ad~a with ihe " si6~'~r '
. ,.. . . " { ',

~ "

..~'ff.~:r,en~ _ ~r:t.t~t" -rof :d~.ff,er.'~nt _~.l~_l~ .g~~S -.

c~~m'i.i, not re~O~~ded~ by""th e" 'e~ly ~~cat'e~ · '~f
"-: m~~e~· ~a~~~~~~s~< '~'~proh~~ co~eo~ " ~"~¥~at~:~~ :·~d
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To..prov1d~ t o r ' ' ·~d.l:Vld~ d~ff~~~Op~. Johil~on

(196 7.. p ~ 188) 8usge~ ted ' s. '91Ir1ety ofaPprqaches , for .

. t~aOh~m8them.~tl~S :' 'lh~y ' .~re l " 1) " ~~~~atort l es s ona ; '

2. ' L.e~~' gatn.as i' ,>'. ~ ' ~~~11~V1;~ p~es~~~~o.ns.; " :. ~:
4• . Cl8ps ea.. dlr~oted by , t~e pUJjllsl 5. '.Dl aooy ery l es s ons l

6~ El1rlcbment lessonS , · ~ 7; indlv1d~lzed 1.nstruot), on .

. . Cop1ng .~~,h: t~e, 'varY'~ ' ~1:1ty ?~ve18 of

,tuden"' . tbin. ' 1, ' , ' .,arl>' 1ndlcat,edln tb, ~1t~tUr. · " J'
: ~ px-o~iem1flth>irhl,oh :t he ~lem:entU7' scttoc1 'ma t hema t t os

. t ea ob er ts ' d~f-.1nltelY ' :raoed; ' KhO~ ~ha,t..mater1al to

;".i... end'"""t to.m~~ ,";d ·Jc'~:"";'· ;to ,' A'Q t~a.~ u;. ,

preparation for an,. ,voo8't l on that ueee
mathematics ., " ! •

W-::~~:U;:B~'t~:~ ~;.e~~~~~;;::t108
c i t izen s hi p.
5 ! Any normal individual can appr eoi ate eca e ,
at least , of th e beauty and pOwer or mat hematios,

'/ and this app r eoiation 18 an important part or a
clnl lzed person's cu ltural baokgrolind (pp . 61 6-

' 617). ~ . '

!,' --~ 8d'Vl:?~at;8 " o ~ the .neW',mat,helllstl'CB- ~rogrsn::s
sugges;ed. 't ha t 'th~ ele.m~tei7 BOh~,?~' , t·~~~he~ .·O~~d . p~vlde

. ', ~or_ .d1fr~r~~ , a~ll~ ty". : 'le~~;~~ ' 1h~o ' ~8J'.s . <_~e;~ f1~s t ~~.'
-b1 se~e.ot1ng app~p~J,.t;,m~t~rl~i ' . f~~ ' a~<Oe? ta.b1:, "~o~~ent
~eQ8 . , .'lhe: s eoond ' . lIaB, to , v~ . teaeh1.nS:oPPrOsohes ' ·alid

...-met "hOdol ogy •

. . G\~;' .(1961' ma:nta1nod' . 1 ' , I '
Provld1ng a d1Cf erentiat-ed curr i culum for
individual chlldren ,ou:r1es -with i t the
r esponslb1l1 ty of lllek~ ' appropriate seleotions
or ma terlals and teaoh~ methoda Bu1table no t
only .1'or d11'ferent' age 1eT e18' bu.t also. ,f or
d1f :ferentma 1;url t1 , l en l s ' . t t he same .ese (P . 21 ) . '

, " , .:~ . . ' ., .
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strategIes presents th e t eacher Wl ~h .qul te 8 ohallenge ~d, . .
a need r or lata or ase lstance.

..-. :

\ .

'Ihe l1teratur~ about the dirr1culties ~ teaoh1n6 I
oel emen 'tar7 l!I chOollllathem atlc8 . then , ror the BOst put does

no~ ' 1n~1Te' apeo ino d}1r.ncultl6s w~ th the 'cont en t area.

~ere· la~ ·ho.ever. :qu.lte a d1scU8~10n or Prob,i~ 1ri-'mor e

geber ai ·~ !,rms . ; '. , ,, / . ' " "

. W·1th r.e·8P~.pt : to currioulum i 'one spec1f1c{ area of

d;l r;I~t4'trnlen'~l~n~d lf~ .. the · zi~~-.deo:1m~ num~~tlon'S;y~tem •

. 'Children ; r@~aren'tl:r ,' are ~V1ng.'ltroUbie ~ork~ .in- o t~~r

bases , and , con trBrJ' to ,w~t ~1l8 expeoted', l l t does ,no t l!IeeID. I , ., .

. to ~prove work wIth bas.e t en • . Another, speoinc dtr:rlcult:r

in th.e area or currloulUlD 1.nvolves. worli~ wIth word .

problems . '!hls e eeee ee lIore serIous at the grad"e rour ievel
I ' ,' .

an d 1s perha,ps r elated , to · r ea d1.ng prqblems ,. cee jlroblem

that ' 16 d1're~tl)- r e1'a t ed. 'to ~ CUrrlculUII f~ Iteac~~r

pre.parat1on. ~'..moT1ng more SOPh1s#~eat~ ~ .. the:llatlcs

down 1nto the lover grades . '!I problem ~se ~ pr epar1ng ·

7eaCher~ ..wh?, ,ror the mos t ~8rt . are' not ·ma t hM'a.t l cs majo r e:

, In ·t he· ar ea of learning . e problem: arose w1th the

8t~,oture , of , the ~n~~t. ' Children llPP8ren~7_¥d · mo~e.
d1ffloult/b~6aUse ·t·he,. .fOUnd \; ' to o r~mal ' and," perhaPs , ~ .

. ':1 wer e no t r eady r or SUih a pr eol se treatment.. ,

:'".:'::,:./., cee problem re; ated to ins truotlon was w1th the

:~ . ~. ._'. ~_. - -- 7 _..~_. - I

I ' >t~~,,, r~..~ ,~<-,. ':... -.....'..."~..... ,,,;~t.t'~1-~~.;t....~ -...·~ :' • .;:::•..:#...'.:.~b~ . ~ . ~.;, · '.. ; .. . -'.•.•: •.~ ..•. ~ ...., :.
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\
tesohers 1II'Ould beoome 80 involved in the aot1v1t1es that

,th~y w~~~. jio~t_ ab.out wh'a t was ~'be_A1800ver~ . Anothe r

1nBtruO~l~a1 ~~\em involved 8l1.owing ~d1V1dua-1 ---

d1ft:er~oes. '!he or lg1/lal view was tha:t al.l students of _. , r .

.~~ abl~~ tl eB cO}11d"'tumdle the BalD.e oonten~ 1f t he -....

teach~ a,pproaah was var1ed. 'Ih1s approaoh, apparently.

1S slowly ~e1ng' r ejected. I. .
~UB I a r ev iew,'or . t he :r:lt~~tur, 'a~out elem~ta:7

s~hoolmath'ematlc~ :hlg'hl1ght8 th, ls~~es ~d probi~8that

.~:~=:~::.~::;p::::1:;~:i::·~.t:~ t::·:o:!....
of dep8~ture of ~hlS . siu_~ ~S!l to ~ ~nm~e ~he more 8p~oH'lo

I teaohing and l l!iarri 1n..s :probleID8 assoc iated With elementary. , ..
school mathematiori in ' grades four to eight ~ thr.es sJ.?eolf'10

schools .

I
I

I
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CBAPT!B III

i~

I':..'" ~ - As . ..t'on;" in Chaptar I. ' tOls projeot or'gineted

_ froll a re~ollllD.endatlon that lladh departaent in Brother Rloe

. High SchOol r should ,wor k acre olo~el" ';lth the teaohers - in

.-1 the Ithr~e 'f e eder sOhools ~ 's e.. Patrick's Ball ,s c hool , '· st. :

I.l. ~n.v~'~u.z:e;B 'SO~lt and' ,.~1~ ,cro8~ ·:S6hoO;; · ' 'lbe r~d7 ' " .
, lnvoive_~ "t he dit~lC~1 tles'.. .8~·~lated, ~l th the '-t'~aoli1ng ~d .'
le.rri~'g -Of. . 'Dii~h~~;'C8 -1n : th~~'e '-~8 rtl~~lk :elem'~~;"" ~ ,

so~oi". ,~~1n\_: : '~·e. '~~ l~ ' O~j~o~;'~e ' w~ ' " ~ '_~~e~ , ~ . b'e~~lnS'

st worklng- ,W i th . tb~ ~~;~~~~r S,OhOOl, t~.~h~~- on 8Ubj ~ct .

ooord ln . t l on . 'lbe lnt~~t1.SJ1 was to 'lIl~e use or' the

~xpe~tlse an d exPerlenoeO! t~e eeeenere in an attrp't to E

find anSlleX's for ' th e tollowing questions I

1. " What topios at speclt'lc grade level. · ses to

eeue e the most trouble f or students?

2 " . ~t, in ~h l!l teaohere"op1nlons, ar e them.in

,reason~ for these ·. dltf'10Ult1~8 1

, • . ~t, ,_Ol~~8room ' te ,ted' tecim~ques .haTe

. teachers dev:eloped. tor overoollwg -t hese . difflcultles?

. 4. " Ar~ th~re any trends - '. l t h d~rf:1oultl SS' lth:toU8h
the grades? ' .

( re 'ea~{1 septeirlbs;, th~ ~~estlgltor .~st .ith

each cf ·the t~esl!lchool prlnolpall!1 IUld 1!I:1J11a.1nec1 ..ths

propos~ ~roJsot; As~"ur~ · hlm or:,t.heir · p s.rson~l
~ooper•.t ·lon, I the prinoipals sr.rigSd m.eetlngs

J
With . th.ell'



r esp eotl n s t ar t s e t whl oh h.e _gain e xpla 1ned: t he pro J e o t
" ' J <

and Bought the oOOile ra t i on IIIld epprovst at' t he teaohers .

All 01' t he t eaohers were 'YOl7 o p en 'snd .'r eoeptive to t h e

s tudy an d. deell ed ,e ag er to coop erate.,

· ' '!h e 1nv e stl gBtar then proce eded to go o ut to the

aOhoo~s :on,oe . a .e~ tor, '! period ot , app1"Ox1lll at ely a1x months . "

FromSep~Sa.b er eePebruar,y 'he BPeat oll e tull 4ay in Ila e h

' 8 chO01 _ en~; ~h~:~_~e. · :1n ~o tBh.o.n' ~ ,:_· - "," "-'::",":',",. . ", .:
~1ng · 'th~~ e ·~18 1 U1 . ·· · ~~ hel d · ~i'ol'll .i ·. d;8~USS IJ~

:::2:;:::r:,::l'-;~~~m:.~:;1o~·:~:~:·:~::; , ~~~.t
8ChOOl.~ • . ' The 1pVe8 tl~~ tor Ob~efl'~_ " ~lV'~ · ~ifterent 'gr8~~ J;:.- "

t our 01&888a . s ev en si-Bde t l v e s '" t en gr ad e a1:r..~8 , 'e i g h t

gr , de sevenJ ana ' n in a grade e1ghbl. Be .ork·~ 'lI' l t~ ' thlrt;r- \

. : Illg'h t te 'aohers Who ar o'>dlri otl1 ~volvod w1t h t he te8 ~h1ng . :
of, elemen~ sobool ll.theutlC~.

In J&nuarr. · 19.11" . ques tionnair e w.s pr esented'· to.,- ' . - , , ' .';'; ' , ' . '

teachers a t" ,e.oh -grtld~ level (Be e Appendix J ). F1r"st o r ~lt
, ' " : .. - " - ' , ' ' .

t he questlonnalre aak8d ' tor the t ollow1ng , t eacher

1n~orm.t'lon·l . the n;':tt';~ " ~r :~ea~8 teach~~_ i1~them8t1eBI, ·th e

n\1lllb e r or years t eaoh1llg lIlath emat l es at the -stated grade

leV"~l i _the n umber 'ot pr~re8~~~!l.~ .eO~8~ .'(one semester') .~
teaeh1nBmat~elIl"tios l snd th e numb<&:z:-ot , Un lversitloour~~s

.(O~~ :s emes t r rJ. 1.n 1Il.~'~h.~.tlCl!l t " '.~:' - . . -. .

Seeond17, the ques t i onna i re 1 1s t ed. t h e top i cs t or
! " , ". " . ' : ' . . , .. . - - '

each ' grlde l en3- to be tau gh t dum g tbe , ear ~an4 asked

I " ,
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TNIohere ' were also uked to r a t e th8le topios on a eoale or

' on e to r iTe 1ndi oat1ng the ltegr ee or d1tf1cult1 thq

exp eot ed pupil.s 'to e~erlenoe 1Ii th ea c h topio. '!he rating:

s~ale us ed .as 118 . rono".s I I , j
1 - no dlrtlouJ.tt ,

2 - ' m~~er. te d l f nol11t7 - ol.eered"<m; ven qU.16~ry,
J - ' s e~loU8 ' d'U f iou ltY ,- :'U8~'1T '~~en 'ca r e .o t' , .

'. ~' -' : ~m.. s 'e'~1~U8 :;d~-rncU1~ . .•:- so~e ' neve,r : ~r8BP a t .
, " , ' " , , I "

this l enl, ' .

~'- ·,~~~r~e"~'l rn~\1\t~ · :~ ::~o~t:dO ' :n~t .~~8'P. a' ~th:a .

loV.,'" ", .. , I ' , I , f, ' : '.'
. A m.e~, rat1ng "t'or .e.• ch to p i 0 was, Ob~81ned. , 'I!'1eD

: b7, .l]S~ . ,Ill.eflll ratln"g"gX"~.jt-u th.in 'o r ~11B'1 to three • .the

1nvest1gator Ill,de. a l i s t or ,peoitlc' tciPi Q"".. at '"ea oh grade

l eTel Whi~,h ';'OUld . p r esen t , th~ lllol!lt 'dl1r~oulty , ui teacli.lfg•

, " In JoI8~h , i9'l7~' , . aecond ,qUes tio riria1r e' vas ,
, , " I , '

, de livered to eaoh tea oher .(See APpendb::B). 1hls

~~eatl0nne.1~e l1~t~ th~ mos,t dirt1~t11t ' ,~PiOl!l 1o~ ~a ~h.1gr8de
" ' , : ' ..... ' " " " , ' , ,-0;1 , ' : , .

l~,Vl!ll ' 8S : ,d~,term~~, b1 ' , ,~he t1rst ,~I1,e ~: tlo~.lre, ' Teachers ',

~~~l!I ~Sked"~ s'el~ct' the ,:~ 'III~S,~ . , ~Ubies~~ ,toP~OB ~~
t hen e xp18.':h ' ~ha.t ', . i!l~,eOlfl0 aa~~~ts o~ ..e&,Oh ~r ,~hel , t hr ee .

toP 1C~ . ~~~e . stu~.~~. tt:lo JAO~tf; tro~~,l.e. 5~C~n.d17 ' t "aOhei'S

·...-·. er e asked ;.~ try tOeXp181n,'whT the se toPiosJfere the most

d1f t1oult . l lnaJ.111 teaohers' lis re :asked to suggest
: , ' ' i ' ", .:' ' , ':' ,' , ., ': '. " ' "
. te Ohnf que;. , :fO~ , ~~~l1ng ' wi t h ' t .he.se,' ~roUb~~l!lOlll e top ~e~.

Fro; m' th~ COlllp;~.te4 ~~~ond que8 t~onnalre, t h.e .
, " ,, ' , .

. ~~e9tlgatoj , ~~sted all ' t he,', troub~esOllle topios ' ~ent1oned by



I.

I.

the teaohers at eaoh grade level 1n their ' three ohoioes.

An attemp t W8B then mad e to t1Jl d aoonsensu~ IS to the

spe cifio aspeots of the d1t'floult;r with ••ch topio and th e

lls 1n r eas ob s for the diffioulty. SAlllPle,s or Is.uggeil t ed

tellohlng . teohniques .e~e ael eo t ed for eeen grade level. '

r~a:i)j •. 'tJie ;1nv~ ~:1s~:tor ,oom.:P8~,~ . dlrr~Ou.:!:,'~le8 ,,8JroSB ijrade

levels 1n order to determ11le Poss1ble' trends .

I

2S

I;
I
I

.!



RESULTS

CHAPT!Jl . IV

, ,1.

' . " . .
Sohool, St.' Bonaventure 's So hool , an d RolJ' cros s s oh ool ;

Plr~t. Table ~ 1nOllJdel!l '''8o~e t~o~al -1nf~rm~tlon
on the pr ep8,ra t :1on And "exp e~~ ano e o r the t ea c her s ~TOlved

1n ' th e ~ tUd1,.._ Then , Table II 'p resents · t he ·l i s t 9! ",to pi cs
t · ' , .

for eae~ 8l'lde le'Ve1 1l~ lch r ecei v ed a d1ft1oUl~1 r a t i ng

e;re~ter thB n or ;eq1l8 1 to thre~ 011 th e ·f' l r s t q uestionnaire ..

Since t he inv:,s t1g~ tor ~Oul.d not "deal .d eq~tl!lly w1th.11 of

t he .di f f'l cultl es obtained f'rolll. the first 'ques t icnIlllllre , he

8Sk~ 't ea cher s on the .'~ec~.rid q~8Stionnaire to s ~ieot: rro lll I '
the etated 11s t the three mopt df!l1ou1 t top ics. -., In th is

••,., there ~8I!l '~ SI18ht'red~iil t~0J1 in th'e ntllD.b e; 01' toPi CS " to

- , de 81 111tho Ail toplc~ seleo~ed f"or ea~h grad e leve~ on the ,

s ec ond quJtlo:nnalre 8108 8~SO l1s t~ .in Tabl.e on . Next;

", '. , " ~, _ 'Ibl~ ' s~otron :~~t~j~l( to"'answe.r the 8bo,:e .
questions t'or three ap8oif1c ellDentu;r .s chool s . It

. pr es ents a r eport of ~h~ d.8t8obt.t1ned t ro m t:he .·t e~~-herll o 't

Illatheutlcs" in grades tour to ei gh t 1n St. Pa triok' s Ball

What do the teaohers Iden tltJ lUI the most

dlf:fl ou.1t concepts Ind 8k ~lls invo lved i n ' teach/rigmadem

------- " . :"',. 1!I1emen~l"_8~oOl. :-ml thell.tl0 8 ? What r eas ons do the;y have to

off~r IUr ~ ll hy t~8 d1f~lou1t1e8 , occ~1 What ,s ugges t .l ons or
teOhn.lque~ do theY·have to otter for . d~81. 1ng ~ 1th thes 'e

dlf t' lc ul t l e S? :.:"Are t here any trends ' aoross' the various gr ad e

I

I

I

I
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taking e~ch g rade 1e'Yel s~8t'8 tell t each. topic s e l eotod on

t he ee e eea qUe8t1 onn e1re 18 d.i scussed. 111 t e ras or spec Ifics .

r e81ons, and. s uggested teachlne: tec hrllques. Fine llI . ~ble
'.' . ,

. IIr hlgh: 18:ht8 the e eeura- eeee of d.1frloul t l e8 .0~118 varlol1S

. gr.de 1 e"81& whi ch 1; dl sculS ed 1n aome de t s ll . '

.I.

, ".,' ''': ~ ;' ' .

I .

"': .
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Teaoher E:r;perlenoe lUld Prep a.ratlonInd loated On . the Flrflt
Questionnaire" .

Grade Level POUR lIV,E BIX BIMJ' EIGHt

Number of Teaohers
Rea pond1ll.g . S 7 ' 8 S 7

Av er Q8e NUIIlber of Years
I j.~.h1ilg , Math~tl0"s 13.3 8 7 4.4'

Av erag e ' NtlIIlber ~t Years ' .

IT~h1ng Ma~(lIDatlo8 , a~
8 , . 1 .'l'hl ll Grade Level ••4 4 J

Average NumbfIX' of'
Profe8s 1ona1 COurses (on.
Sea;'el ter) 10 Teach ing

1.8 1;8 1 . 6,'Msthematlo8 1. 9 L

Average NUlllber of
t1nlnrs ltr ceuesee (0'" 1.8'S emes te r ) in t'.athem.aeiee 2 . 1 2. 6 4.6 1.7
~
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j.

.:.:.

I .

' , .I
.:-. '

.,
. j '

n n t; 9a"tlooo!1n, 'h,OOllfl: ouutJonnalu,

...... 1rlpt o e Vl tll D1tt1cslt::r .&11 :tIp t OI IIeIItlOfte4
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~ALYSIS BY GRA~E L lVEL ~F PReB LE?; AREAS
IDENTIFIED BY 1'EACBEBS

)0

GRAm: POUR

'-.E'"
Word Problellll

s pec lrtcs Repo r t ed b y Tuche re

Pu plls ' c~o't determine t h e C10~Ot op era t i on .

.a eee cne Give n b y 1J:a c h,rn

1 • . Puplle er -e lao~1ns lfl re~d1~ oomPrt\~ens'~;n sk..llis .

2 . 'Iiiere 1s not erl.O\l8h opporturilt7 tor lIrob l. e:n 80lTtnB;
I . . .

- through working wi th c oncr e te Illa terials.,

s . C~11dren ~e entered tooearl1 lntd" t~ 1I abs trao t •

t.:

. TeOhni ques sugges ted bY Teachers

1. PrOVi de oppor tunl t1e&. tor puPqs to n l11pulat e concrete

materials to oo1nolde wt t h the problems t hq are

" I

I...,..~.....__.....,.~"7".,...., ''''.. "

obJe.ots ·~to get t' 1:'1'8 obj ects . Seoond11. ha ' e hlBl .-rl..ee

and ver ba l1ze t h e t 8c:t J T 2 .. 5 . '1blrd . IiI llt.- hUl t?
milk s up a word p ro blem ' ~h1ch makes un o r tha t faet .

For , e::r~Pl e , if I. ~ve thr e e penn ies and I r~c e1ve 'two

r e.8d 1ng.

2 . Ins t ead or aJ,W878" work1ng 1'roID. the word problem to t h e

o~eratlon, try wor kin g ta . t h e reve rll8 order. That 18 .

tl%'st , have the ~~ld cOIlb1rte t hree object.ll and tim

, . Pron de lo ts . ot' · pnotlce of the me IIhere t he t eac h er

more penn f ea t h en I have f l IVe penn1 es,

I
·1.
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Teehn1gues 8UBg ested ' b y Teaoherrll

1 . Dee the · 014 fa"shl0tl8.d.- method ,from tI:i~ ver,.·beg~1ng. ,

Show th .8 'P~P 1l8 the proOe'S8 · .O~ suooes~:ve es t1JD~t10n and

~,be 'l et t h8ll. t rY- Ii. f~~ ths\ W81,. .HO~ e:e:x;.., .h~ t h ey . '

I are l earn~ the Skl~l , 1 t e~~d. :b e the a1gor1thm" : •

~ . , 1lf~~r the d ivls10n 1~ ~.rrled out , have pup11s cheCk/ b1

lIIult lp' l1 ca t i 0!1' 'Itl le r elnfor ces .t h e oonn eot1on bee,een

· 1
J. , I f 1ack ~f mult1plioat1 on nUlDb er f a c ta seems to ' be 'a. ' , . . .- . - . ..

r

. " }- .
Puplls hi;ln d I:ft1cult;v in o om1ng up . Ith lUl.est1mat1ll1:lach
.~. . ~ ' , .

t1.m.e, .

."

GRADE romt (oo n t 1nued )

'to d o 111 state t~e •.oper8t1on to be used,

4. Pr9V1de oont1nuous pr8o t1ce with phrlUletl sUOh 8S "~:"e

IUI9;Y" ~ "~ore than", ·a1together", " in esch~ eee , SUch
. ~ . : '

phr88eSlrlai" lno t yet rea lly 1)e 1IS111JiI.llated b1 the ch l1d \,

. to .a po1n t ~hl!l1' e' he ~an ll8 e thd. • l th "~ e SlId O~lIlPl~t'e

unders tandlng , .'

Long D1'Jl a l on

, . t</ ,
Speo1flos Repotted bY 'Tes oh er s

Re asons GIven b y Teac hers

1 . 'Pupl 1 s re ceive insufficient expsrience wl th est1mattns: .

2 . me lD~~1P1iCa't10n n~ber 'flElcts :equ1red i'or d~Vt811n

ere .not readUr a t the pup lls '· fj..ngert1ps .

I.

.'1

i
. 1

t
', \

'/
..-,.1,,
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GRADE POUR'""-(oonttnued)
.\. ~

probl~ 1 permit the puplls to UBe 8 mult1plicat1on fact

oard.

Place Vslue .

. , ~;~~1.f1.0~ B~O~~~ ,._bY ·~~~e~8. , . _, _ ~. " ~ ': ' ~: . : I ,. .
- Pup.~7-~" :~~ ~1f,~lCu1~ , 1n ,. ~r.:_f~~ _\~ber8 ~!ertloal .form:'"
an-proper position ti;Jr t he 'operst!on.\. ' " " J ' I "< , . " .'

Bessons Given by ..!'eaohers

Chll~~ 'hAve'~ot .b·~en ·i1veri .~oughPra~tlo~ ' 10' th1hkine; '1Ji'"
., ,. ',. .'.' " : , : :- : .- ' :l' .' - ..... _':",:::_:-; • _" ': ''' '-','"' '' '. . ;' - '. - :.'
. g~_u~s.•: :<'lher ,,!,, ~e 1n~lv~~ual - dlg~ts ' rather ,t~ grouP f!- or

~n'e 'l~ -gre;uPS~Q'. t~·~. ~ ' grO~P8'ofj ~undre~: '8 ' e~ ~

: : :iec~l~~es" 6"~:e~~~ bl " '~~;;'~i~r~-' I"" /

stress th& oon~ep~ or $rOuplng 'b;Y 'fens. :~rk " aa mU~h 8.
• • • . ' .• . . - I . .. ' , ' . , " ~ . "

~~~~~~~e( _~; ;:he-,c~~~~e~~_ 8_t~~.e,_ -W!..1!1g :~~~~~~~. : ,arut • . ~
: ' material,s . t~t oan)H!reac;.ll)' .obtained; 'such ae penoils ,

\ . : , ' ~~.1~~ : ~~ . J.~: ~~:e(P.U~:~~B :: ~~~~'~~:ns . - ' _.' . ':-,:
:.\ . '~~de P~tlo;;oe ~_~~ad~ 'iltWiberS w1th S~il.:r ,d1g1ta: :

/ " '{ (~: :"-~~le: f~9 '\'+ ' :9P~ : .~; . <: . ..:
. Kult1pl lcationNUll.berFfcts

· ·'sP~c; ii~~ ~ epo·r't~·~' ·~~a~h·~~"" :~-" ' · ~ · , . ,> .
i. 'Pu~1i~:-::~~" 'dif~t1'ouiq ~~~~;~ ~-~: th~ .muihpl1cat1on tables

.. . .. .'.',.:. , , ' " '. : , . '.' . :, ~ . ,. , :~ " : . ' .. ' I. ,
',~n,d., ':~h.~~.e~~r~ ' .,dO"not neve . the ,:, ~ ; ~ae,~s lIh~ ,requ~.~.
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V
GRADE FOUR' (continUed )

~ <.;:.~
R, paOns ?lven ~~ Teachers. .' . ...:' .

It ;.6 _ p erhape ~Q ~arlf\ to requ,ire thoil·.q_u~ok ··r e.O~ll of

muitlp~loatlon number f'8\ts for .sea e pup lls 'at ; h e grade

~oU;- l _ev el . .'\. . " -,

Tec~tgue8su5geetedby Te'80h~~S
. - ! ' , - ::

1 • .: ~llO~ .pupll":! to : UB.e_ : 8 ~ul.t~r~1~Q~1,O~ r~:ot e~ t.~ugh

grade ~o~ snj1 1I,ell ~to' grade .n-v a". ,',B~u.lre _qUi ,ok " .

r~o~l o,f mu;L~lPl1~8tlon- <.nuil;b~r:-taotS _ , by:, th~ ~,Md_ of .

8,r~~f.1V:~' ' . ' j , .::;0 :;:." . ,..;. . 0: • • ~ .

2 ; Requlre . m~orlzatlon or~ultlpli;o fi;tl0l?- reete in grad e

. fO~. ) Pupils' shoUld 8 ~~ ' the ~nneotlon ·tie,t•.een

lI\ul tl~.lb~t10n an~ r~~'e8 ted "aM l .t l dn:. ' " ~e/~o~~~t1Ye
p:rop~rty,.ShouJ.d be ~ild. ~ P-erhaP8 game~ J, ,14 . ,

1." )ll.emO;lza,tl'..n '1I0ul !! b~ .t18 ed ~, .' . c,;' , - '. .. .

(Note that ther~i8Rgi.flelll.ent· among teaohers as to when

lDult1~1~~at1o~ tables ~ho~d bo ·/mllS'tered ) .-'· ' . ,' .'

r : ' " - . ~ i ' :" ,;' : ~'. . ' ' ·~ t ..., .', .
, Multiplication 'Wi t h':' 'l'Mo en d 'lhree D1fs1t:l;Ulll,bers .
!I ,. ' ' ,1

aPfl~{No~ :'Report'~ :b Y, T~chers . ' . i .
&Pils ~Te '~;1riic~ty ~:tn ;d~ tel'll1tit~ "hat tWo number.s ;'ar ; .:

'~-c~~t ~li~' , ~J.t1Pl1·ed~ Fo/e~le ; J4'~ ' P' .

\
. : . , ~

;~., Xi? .-.
7 X 6 ;-. i'ti18 presents 'no probieml, .; X 40" .. Pup1is .,don t t
re~'1z:~ , Mu,t , 1t "~~al~ ;0 .;, "X'40,' . . ' , :" :L' " ". " .
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GRADE FOUR (continued)

Also , pupils ~\ dlffloult;r k~ep1ng the one "s under the

one 's place and t h' tep 's under the tan 's place etc.

Re~ons Given b Teaoh · s

Puplls,laok the bu l0 mul p~loat1on f acts and the ab1lity

to ~e~OgnlZe t he pla4e value of each numeral .

Techniques Suggested bY Teaohere

~e suggest'ion 1s 'ss fo llows I. ! ".r
so' Write out the number ' to be muJ:tlPl1ed at the sidel

'ho Draw ,l in es whlch clelilr1y" define 'pls.ce Valuesl

' 0 . H\U,tlP.lJ' ~oross . starting B.t the to:!? ,

d. Add~

3 4 6

X 2

4 2 c 7 X 6

2 a 0 . 7 X 40

2 1 o · 0 . ·7 X 300

1 .2 o I_ 20 . x -6

B 0 0 = 20 X'- 40

6 0 0 0 .20 X 100

9 3 4 2

34
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GRADE fIVE

Word Pr ob lems

• Speoifies Reported-bl TeaChe r s

Pupils oannot determine the correct apersUon.

Reasons' Given bY Teachers

. > ~ ; '!he pr-esent ,g.roup of 'etuden~ are gen ~r8111 '!ne to tWo

. years behind 1n ' their reeding l e"l'~ls.

2. W? rd ~roblem8;~~eq'Ulre 8 ':l ~T~~ 'of rS~Sbn1ng ab l i l ty ' ).

l~h8 t ~08.t. PUP;_~8 st this. ag's J:1sve no.t _ reile~_~ y et .

Teehn1.ques suggested bY Teaeher8

1. ' Have t he pupils make 'up their Otll1 word pro b l ems using
. . . . ! .

t hing s that are fam11ia r to them. sueh es, lI.o~e1, hookey

_ c ards , snd game8 they play . .
2 . , Prov i d e prl!llctloe f or the de ve lopment of t he ' comprehendon

skill s .n~eS 15ary to solve problems. For ~X8mJ!?e . "f1 v8 "

more than . i1 r ive gr ee t e!'". t han". "W88 lncr sas ed by" aec , "

. PuPilS. Bh U.ld .~ e dr111.,8d on. .th ' ...nlng o.f a ucn pbr.... .

\ , . ,"J ake, t he . ~.bltllll.S more . cono~ete. POlle problem.1I whl ch

lnvol-ve lIc t ual - man ipulation. of mat erial a in the: . . ,

cl ilssroom . · 'Ihe transfer t'ro ll.;oelill typee ~f pro bl ems I ./
to t ex tbook problems w111 ccee n/il tura l}.y to t he pupUa .
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_.GRADE PlVE (Don t1nl1ed )

DiVision A150rlthl1l

Specifics Reported bY Teaohers

Pu~1l8 have 'trouble 1l1th each step.

I ·

~easons GIV~ by ~8chers "

1. More . emphasis 18 need~ inIIlera?~lZ1na th,e mUl.t1Pl1e8tlori

number faottl. '· ·

2. PuPlls : hav8 ' ~1:fncUJ,tl ,with,es t 1irl.a t 1ng .

..11
1 . Con oent r a te oq .t he Rold " method.

2 • . Emphasize the conneotion bettleen multlpllost1on and

division by haV1n~tbe pupUa cheek bf multlpi~c8tl0n. .
• 1 • • . . •

;speoifics Reported by Teachers

)lost d'lrnculty occurs when the den'olll nsu>r,e are different.

pU~lls have tro~ble ,find i ng the 1~.~8t' common dftnom1nator.

Pupils also hn8 .troub~e_ 1l 1 th, equlvalen,t fraotions.

I

. . ' .
!lessons Gi v en bY Teachers ,
1. There 15 not enough opportuni ty for pupils to work ~l.th

abstract.

o 2. PuP~lls ' ,r d .l ' to' gr.ep.' thilt tio ,rr~otlons 1l1J;h-d1tf er en:. , 'j
numerators snd d8l!om~.tors can r8pr8aen(th~ same . I.
number.



Work Wi th oth.er Bas es

Speoifics Deported bi Teaoh erl'!

Pupl~S have d1fflCUltl , wrHing B n tmlb er in base ten as 8

37 ,

' I

. ~
GRADE FIVE. (con tinued l

'I
Reasons Given br" Tuehe l's . I I

• ,: ' : - , ' I
'lhe PrQblem .8" 11 e with . the pupil's pero ep t ion or. 1If2'ltten

TechnlQues SUSgested bY 'Te80hets

1. Bring ~ colored ' peper ph pl. tee !'or puplle to out up.

L~8ve one ,ool or ed plete intact while au.t t in g other, ' 1ft

var11n8 sections, one out 1n fourths, _another ou~ in

el,e;h t hs an d 90 dn . PuPll~ could. 8 ; ' that ere or one '

plate could tJ,t ' 1ft ; ' eto'. , · ' -

2 . -- us e:': O~ lns- 1n the cias'B~om to 'd eal lIith fraot ions ee .

number tit 'bae e four..

. ,

1. Wor k ir1th ·ot her basEls does no_t r ealli " r'...·""'Y'
knowledge .or b••e t en. 'Iheref'ore , oon,o""tr.• " '>n

ten , "

numer81~ '1l1e IIrlttetl numeral
r

"25 -, fo r eU.lDple. - 18 on e

oymbcl · ro r on e groap of objects. It does ee'e.eeae
, . , l

to the studen t to pe ro e1ve -25- .~ two gro~P8 ·of t en en d

't'1ve ones' . He se eson'e gro up 9! twen ty-five.

. . . . ,

't". : p.rts ·C?f "a :do'li.~. _ Some p'uPlls se~ at1.tPr~sed. to l ear ri

"hi .Blluerter -111Called",s · _ quart~r•

., 5. .U~ e 'PhJ,'81CS"J, objeots"'th8t ' ~ U:Pl'is ' can 'sePIlrIl~'e 1nto p.rt8~

. 1

I
r
. .1
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/ .

~DEO 'P'~ (Contl.nI11~

2 . Work
o

wl t h hue t en firllt and thm .0'9'8 in to other b.s u
o

•

cee .et~ 18 to 111l1e.PDPlIlole IItl(1k11 ~ prooeed 0 1:1 •

course ot 41e COTeJ'1 . • bou.t bas e ten nuaer. la. the °met hod

1s to g i ve IlrJJ n~ber or s tlcks a or e
o

than t en and hne

studm t s °8l'OtlP s tlC1~s in tens . 0-2h 8y .b esln to a.e hlIw ~

nUller.l represente e grouplng. BBv1ng m8.t'ere4 t h1s

'. g~U~~g.p~c~u.re .r,p~P118 are lntroa~C ed to..~'8e . ,rcur•

• "\ 'th ey lurn,.~ ' oQ.~t in eeee fO~~ ~1.r"• .t and then .proceed

i

i
i '

i

, -

. ~ -,

.0'-""
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GRADESIX

Word Prebles

Sp ec ifi cs RepOrted by T'8o hera

1 . Pup lb " r ten do J:1o t Beem to grasP. whet t h e,. are asked

.to" do;

2 . ' '!hey c,&nnq"t de term':J1! ~hat op er at1on to U8Il.

.:. '.',:-

,
"

j

d

Re as on s PI

TI
en by Tepchers

. ,: . ..... 1: - ~Pli~~8re: li~~ 1ng , ~;n r eading compr'ehenS l0~" sk ll~s.

2'::i:;1~:,:~:bl7 'Hh:th" 'V~l~.f/~~~on~ " '.

J.. ' : ·~ teo·Oh~rs I . ~. 'a ss Ume : th&t 1; 8 pupll ca n •.d~ J + 2 0: 5

th en he should be able to do a word. p ro b lem wh I c h

requar-ee the 88ll1e oper atio n • • I t J UBt dOesn 't hs,pp en
, , '

that • ..,. . Work1l1g wtth -.O~ problems r equires c ert8 in

SP~1f10 skills in reDding and trans lation .h~ch .~t

' I '". !wh!.
Teehn 19 ue~ SUSgested by Teachers

1 . ~ t h e r eeding 8~ 111s n ecJ!SSB17 fo r Mat hema tics . '

2 . Find p~bl~8 tha t t he pu pils can d o . Nothing s ucceed s

11ke euceeae ,

J . Provt d e wri tten dl reo t~~B- - :f~r ga~e8 t ha t pupils IIl\s t , "

read , in 0r-er.td le~'~ : to pl ay t h e g sme • .

4 . Mak e up a ,'s equen~ e of tes ks : t hat pu plls ~ve , to llerform

by follOWing wrl tten cU rel:: tlon a .

I :

, .
I
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GRADE SIX (continued )

S. Find toys that have to be assembled byrollow1ng . 11

ina truotlona .

Speoifics Reported by Teoohers

'lh.e~~ ~s a lot ~ f d1ff1~ulty ...lth ·subtraotlon of mlx 9d

numerals.

' . , .. -
F1easons Given , by Teoohera

1 • . Many students who r tnd -.f r aoU ons difficult do not

re;eJ.IY,uhti'ers .tsnd"tlult ' fr8~tl~~S ' a r e ~P8rts of wholes" .

'Ihey cannot t h1tik In "P&r~. , I
'!he bas ic conoept of 8 fraction s eems to be, too abstract

for many students .

reChnlgu~s sue;g~sted by Teachers

1. spend more tlme ,.!"ith concrete obJec ? t for e::tample ,

d i ng r ams . I b~ Ci Cks etc . Too ~UOh _t1~e' ~s .~" lng us ed to

beach the d ifferent op erotl,ons when, _to m~ny P,U?lJ,S, 9

fraction 1s e vasue, abstract 1de.o.

2. Get students invol ved 111 cutting 8 "whole", pl ece of
I

paper into various "par ts ".

Specifics Repo:t~d bY Teachers

Puplls are iIot sure ho " to deal 'with the rema1r,lder 1n

comi~1ng 1t wi t h the next dig! t .
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GRADE SIX (continued)

,
ReSsel'll!! 9 1Ten bI Te pchere

- -
Ob J eot s .. ere 8ub= dlvld ed in to 8 %,?uPS of three obJe ote.

there 1I0uld 'b e two of. t hes e gro u:ps.

b . ~vtellHsB l0 ccn cep t a Huch 861n (e) sbove be f o r e

.pro c eed ing into the iD~re ta r ,f1 ouJ.t dlv 10n prob~em8.

Stress the aotull1 mech!.nlcs of the dlvls n procesl!l~ '

It'1s not suffioien t fOfa P~Pll to knOll '1!}1y 80.me~ 1ne; ·

"e rk s. he must d eo ·-kno" ho" to perform the op erstlon.

d . ~f lack of mUlt1Pl1~s-t1on i.ota 18 h~rid~r1ne; ithe

d1v1s10n-, e;~ back t? dr1~l1ne; on fl!ultlpl1cst1on ree ee ,

j
.,

\ .

There m81 be too lDuch oonoentrat1on o{l . the a ecnsm e e of

the oper a t1 on 88oppoaed to t h e b8S10 eeneep t 6t d i vis i on ;

Also. manY pupils ere s tUI not completely famili ar 'wi t h

the mI11tlPl1C8~1l?n tables •

Techn i ques SMej8Sted bY Tee.Chors

One Bug~.e8t.~rh' ' - . \ . -.

,s . B~gln":tt~ ; very simple 'divislon, pr.ob1ems2and lo~k at

t.h8S B 1n Bome detan. For enmplo l' Jlb,because

J X 2 ~ 6. ' s t r ess the point that i f 8 gro~p of si:l: "

-..,,

\ -

SpeC1fics Reported -by Teschers

All ss p.eot s ?f \Geometr:r seem to cause trouble st th1s ievel~



GRAD~ $IX (continued) t

ft. ason e G1T~ by Te!oherll

Kollt pup i ls dOD"t do verr lIIuch G8OlletT7 eTeD up to Grade
" ~ ,t '

&1:1. 'Ihe re w who d? aOll8 GeolDe t r y 1n Grad ~ si:r: h8ee trouble

wi th I t ' p erhepII b eo aus e 1t i ll n e" to thell~

Techn iq ues Suases ted bY Teschers

1 . ProTlde , puPil~ "i th lots of ·d oing" ezperlences "r a t he r

, than l1 i.r ~en1ng e:r::per"1~oeff. ~e.Y' sh oul d be I nTolTed.
\ " '

"ith measuring anglell "ith ' a protraotor, dr a" iDg

triangl es '~i th given dllDens io~~ 1 lIleallurlng do ors a~d

2 . Dr..ing Is • v sJ'7 impo rtant part ot the st'lldy ot

. Geo_etn. }la ke eu;e ~I1P 1l8 ge t I o ta of ;rectl'ce in

d~adng ' ~he 'badc Geome t r i c figUre.e . 'Itley should also

be "tT7tng ao~ e ot, the three-41Jaen.e1on.al d r a . "1ng s .

dre a t es t commo~ Faotor (c 6r ) ~nd Least, COJU.o~ ~ultlple (LC'O

Spec IUcs Reported by Te. che~s

'l1le Problelll , is t hs t theu t~ top ics a r e ot 't~ lD1%ed up • .

Ress ons Gi ven bY nac he re

1. One re~son f o r t he dlttlcul ty COfd be ,t ha t thes e topi os

lI~e onl7 "tntroducto[J' lit t hls level an d not r ea l .11lDeant

fOr lD~tery .

. ;.~(. '-

S:-;;<,~;"~~~~;~'Zf.L}'~':~~!';''';·;'''<;''':'~:.5~~'>C~\t· :-; ;)'od::"'~~""""" -:'::-" . J, :~~ , ~.~'{~~ , : ,,,,:-~, ." '. ,....::.~r:_: , ;?,',~-.;:) ..-:~.:
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GRADE SIX (continued)

2. Puplle do not r es H r ge t to use the concepts 1n other

related problelllS end therefore fan to grBsp the

eoncePt. l~

Teohniques SUBpjested bY 'l'esohers

One 's ug g es tion l I

Use simple exalllples to ahow .hOM GeF end ' Lc:K ere used 111.

problelllSI ' Fo~ U8mple l. LCM of 6 an d 8 ls' 24 and GCF of

' I
i '

ccs e a

LCM .. 24

4 +

'*2li

N'
b. Simpl1fy, 6

~

rn
il



GRADE SEVnf

Wop' Proble:u I
Spe C1tlC8 Reported bl Te80hers I
Pup llll otttm haVfl t roubl e understanding "JsJ 1s being I18k~

, I

_ '" .~nd """?" "hat oper8tlo~ to uee ' l
Re.ll~n tl' Caven by TesOhe,rs .. . \

1. St ud en ts a t thi s level stUI ( ind it 41 Uoalt to
, I

sbstraot.
. - ., ' " . ~

z , S t udents . ha"fe not le t de'Yeloped patterns or s1e tueti c

.PP~.C h8a ~ pro~lem '801"~, . \ '. .

) . Poor: . treatment o r th is top io .1n t he textbook•

. T'9 hQol g uee sussest &d b Y" Tesohers

1. Wor k with simpl e pr oblems at first , de aling ll1 th thl~gs

01088 to home. ' For e J:8l1pl e , ' Ball: pup Us to "ri te do~n
, .

the cost or t heir exer c i s e , t e:rtbook and r ul er . Ask

t hem tor t he : tota l oostl t he cost 1f t heT had two ot

~8~hl ,t he cos t 1f the y had tIIo exe r c ise .book. , one

. peno U , and on.l! ru.Ier . . ,
Z. Ji8ve pupUa to llo" • i!e t 1nl:8 procedlU'8 t or e.ch pro bl em-

.....

i
Reed the probl eal carefUl l;y. met ing -s ur e ;you knOll

suoh 88 t he rollo_ing l

d. ·Wha t op er a tion 1e -r eq ui r ed ?

I

.' .
b . ... What ar ,e ;you required to do?

· 0 . Whi ch o f th ·e f ectll do ;you n eed ~ use;
,

:1
i

'. 1



GRADE S~ (eont1n~ed )

SOl ve the probl em.

f . Ch eck your answer to s ee if i t mak es eene e ,

Spe olf1os Reported by Teaohpts

'lbe di ff1.oult,. l~ not with the oo.noep t; ltself but tIl th

" o ,!rtg~ typ es of prObl_s • . Fore:r:up le l . g . 6;1" <o f n = ~8 1

-b . Change t% to. a ~eOim&l'.

l;~as o~s G~ven ' b('~abhers
1. 'Ibls to pio involves many of the ooncepts that pupfla

ha ve alr ea dy ha d "som e 'd i f fi oul t y with and the y IIlGY

'. - .
not be to o tplt hl1Sl aa t l0 about the top io . Involved are

reading a kills : div1s1on o f d eo im a ls . an d f r aot10n s .

In addi eaen to "t h i s . t h e not1on 0; ~~ eq ua t ion nes to

b e used be fo re puplls ha v e r eally been .1n t r od uoed t o it. "

2 . 'Ibere 1s t oo muc h t1 me s pen t . on ltork1rtg lIith per ceeee ,

Students los e "int er .es t .

Techniques Suse;este4 b Y reloh era

t , Stres s an d 1nsist t hat pU
I
PilS foll~lI a oerta i n fo rma t ·

for e~oh tiP~ o~ per oen t proble111 •

. 2 . Find e:r:ampler of problems that pupils often get confus ed '

. an d pres~t thelll toge th er BO that pup i l s ' can s ee hOll

t hey ere alik e an d hOll they are "d i f f e r en t . Fo r eump.l el

1 5 1s 25% of lIhat number? What RWllber ae 15% of 60?



t "

. '
GRADE BEVl2l (oon t 1nued )

· J . : AnO"h~ ."".....,on ·•• to ...huree. th. r~"o .J."t.
that,.:18·,•.. :Z~% .1l~an8~~t St,u~en~ QOul~ b~ ~OOUfagBd
to b~1n~ in "per oe;nt IIt",t~entB. f'l:O~ _ ne'll8P~p~l"8 and

. hSve the c~s '~'te:ryrlJt the ·.ean~~~' :_ \:l

.,·. '~~'m ~~~: :

.~ ' Sp,e i.f1C~ B8pOrtrl :b~ Tes''Oh~rB

~ ':, :: Bilt~:· P)ip1i/CU~"';,1f!;lur. >~'~~l£· ~r.· ,:~p.·:I~e~ ' ·~~::C8~~~~~,: ', ~
.. .. ''"''.< ..,', :.,. - ,c·:., ./:.-

~h8_:-~T~ ' dltrl~~~:r._ ~ '_~1l0~k 1rig , ' ~~'~h 'A~f~l~lo~,~:

·._ ,~l~r~~~~~.T'j:.; :no-~ 111t~?~~,~~~~ lth~ : d~r~l.tl~~~ : ~.~t ·..~ftn
..~e~'-~8~,~.i: to. ' _de~era1n8 · ,. hen 0t:1e Ob~ .c t" .rit8·_· II, de~1nlt10.t,:

· · ': _ :¥: ~4jno'the~~~ · pJt..-",· ' -'; . ". .
oL

B,~~.~_t~ , _·,htt~e :v~~ ·.~l1ttl~ _· exPo~ur_~ _~':.G~~et~ prlor,to
, . ..: G..r~~. :·,B .~~~:\ ,..~us·" .e"~~~~~e~~ .~O~~8 ' · ..~~.~~ts , _ ,~eo~.~e. . ' .

. . ',bOmbard'ei 1Ilth.,def1nlt1one , ' oori~ ep t8. ,: , a.n.d drawings 'all ' at

· :~~tclB~t~·
· .1• . Use'ooncr ete·1Il.ater1. 1lJ' lJs ,much ,as poss1bl e.
· · . 2 ~ ':' Mai{e,,'s~·~. ' .~nat'··p,~pii8\S:T~, . ·l~;~· ' ·~f'P·;.ct~~:~ ,tii.working

~l~~ ,:~~t.1 .ti~~s ~:~,t : :~o.t ·.~~:o.;r.~z~ :'~~~' ,~:~( set:.'~~: .. "
,. 1& '.,8"r , : ~, ,;~u~,!~~r ~f '..f18~~s ' ~h,el :8.hc?ul4 ~e .-ab~e " tc

O~~1f)t, ;th~ " 8~ ' re'ctanSl~ 'j" ri'qWi:re ; "p~leio8r8lli ·'etc.
.Q

"' .','

',..'. , ;-.".
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GRADE S!V!2i (cont!Dued)

"

4 . Haft puplla ~ollect eumple_ .ot nr10U9' shapee 1D

plcturee eee, ADd bring th~ to t he ol u e r'OOlII .

f '
D1vl, lon 'ot D&c1male

Spec1flos ·:RepOrted. by Teoohere ' .

.' '1'here re . e' p~blem i. lth mo~ the decllll el. 1ii the '

dlTl~or: '. ,, '("' - .;,. • - .

" . . / - j
2 • . Puplls hate t ro,UbI. wl t h eddlllS uros to t he dl":~end.

_ ) . PUplle ' haTe 'ti-o '\lb'le wlth p~tt1Dg ieres 1n ' t he' Quotl~t . ~'

~edl~~e17 ar~er ~th~ ~~~~, "tor e:~~i~ , ~OO'l). ' : :1
i ," , .

Be!sone Glven by !eaohers .'

'lb~r"e : ~. sem8 . to be eeae IIlJ"sterr C?'f 1Il881c oonneoted wl t h

, QOV1.n8. the de~1mai. pointe: 7he etud~t8 IIlIPparent;1" have no "

. idea ot ..~t, the,., er~i r~a.ll,1 do1l1g•

. Technlgu,e Sl1e;!!jeeted by tea'chers

i A e~est~ aPP~~eb l .

'., 'eo Bm.~W~tbe r~~1cin O; :d'lTlJIOb to traotionu•• Por- /,

, e~,Plel }JT~~~'~he· · .I~~ .. !'. ' ' ..
. ;' b'. ~e~1_)he : ;1~~. 4~. ~~lV~leD,~ ~.et1oaB :, . s~e~s .the;· -, .

1dea-'ot , & traot10n 1181nt81tl1li8 th e sue nllleproTlded J ~

d ::.~:~i;' ~: :::::~;'i~*·~~tlPl;'; b,ih.

' /

·1· .

, .



GRADE SEVEN (continued ), !

Giv en ' t he div1sion problem 2. S6T:m. drs. the conn ec tion

to 'frac t 1ons and s~. tha t . thls 18 the a,us' 8S ~ •

, d . , Remti1d , p~plls that nUlllerator' and denomInator may be
mult1plied by the 'sam e number and t he- fraotion lInl

. ; . " , " " . " . 128 ' 100 128 " <,

main,tA1n I~ , value . '.[hereto~e. ~',X roo ,-~ •
_~1S ,~8;r , : ~\ ~1~ten , as 256,~ • , - .

NOli. "t he P'iPll , shouldrea11ze. that t here ae ne mag10

t.n~~~ed ~ ' mo~1ng t'~e " ~e~~a]" ;' . , t~t·.hab. :1ii \eall;
~~pen'~8 '1: ' t~t ' nume~.to; 8~'d ~~~~~;~r " o'1' the -

. ~ui~elit,fr8ot1o~; 81e be1rig "m11l.t IPl1 f ,by, the ~~~ '
number. ' _ ,

- speOifiCS.'Reported by- Te8ohe~s

Students -become essily contused,at ee cn a t ep ot t he
,op.rat10n , ,. - . ·f'

' -Reasons Giv en bj Tsach ere

1. ' ~e ';'pro~o~ er ' '',1og , th e pupU O loto t~••Ol d · . • ~t,l>od ' .1'
ot long ' di Vis i on by.eMS of getting tham to ' learn the

eet1mat~ ~ethod tl;st '~8 led' to '.ut oh oontusion.

2. so"rrte pu~;ts , ~'til1 have not mastered th~ 1D~~1~~lc4t10~
"J~b~r fa~~s~ " ' : " _ ' . " .:'.: " ' "



1
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GRADE: SEVtN (continued)

Techn i q ues StlpjPieste4 bY Te90he:rs 1

I . .
1. Dri ll students on "t h& IDl11tipl1oatlon number f acts .

How" this 1s done ,depends on the 1.ngenu~ty of t he teQoher~
, . I • •

- SOme te achers reoOlllJllend games 1nVOljVlng m11ltlpl1cttlon

while others recommtmd .oomp~ tltion8 81111.11s1' to a

Spell11ig ,bee . '

:· .1 2> .Dri~ .~~d~ts ,.on · .~ul,~~ ~r~.iBli' fs~t~ · ~ o~.er . to ,"~~.lP
them , .g~t ,~~ez:_ . ~s _,bl~ h~1.e of ~lv,18 10~ . finding t~l~;

tlr~~ ~orreet nPm~.~rw 'Ih8, d;1~ ~~~ld>e .;CQ~rl~ ~u<- 'I.:..
or811T , , ~r ~n" peper -8~d i' ror~e' -'6&ke -: thl~ d!,lf~~ th~

pu pil need not~ .orn ab out th e rem.iridal'. ,Fo r ,eJ:+-p:el
.'lh l r ty into ~1nety- f~ve goes: t"hree t imes w1th som~

rema1nder• . 'IWenty-five into one hundred and . twenty '

goe s fOUr times w1th some rem9.1nder.

, . ~o':1oentrate ~ t he s8llle· .met~d of 1~ng .dlV1810n-~p

through the"grades~d:'1t s~uld .!!2!./b e t he .~ethod ot

uS ing rough ,est~ates . ". Puplls ~should', be t~ught the.

mos t · e1'~~~len"t, meth~d f r om ,th, b~g1nn1ng•

.- "/ I .Est1m8 ting

. sPe0 1f1OB· Repor t ed' Jr Teaohers
I. .

. '!here '1s ~P~~~.elI. ,est1ma~.~ , _1th ' tw~ , and, .~ee .d1~ 1,t

number s under the bssic ·opera tions.
I

Reas ons Gl tin' bY Teaohera

1. Students s eem, too cDB\i.l!l)n their attitude . tQ'u rd



and correct Iletbod. '

50
GRADESEVEN (con,t1nUed ~

, I
1hey apparen tly reel that an ' onSMer oan'tes t.1ma t 1ng .

speoificlI R epor~~ ~:r Te8Chll~II " . .

'Ihe p:rcblemhere 'is;lf1th d1~1d;1iJ~ II }'ra~t10nb1 .1whole

n umber.

be too ~portant i f i ,t's oni;. en est1mate .

2. Students s e l dom estimate" exoept 1n ere rc a ee e which

tAstruo t t hem to do ~p . ' . We~ E!B t!"aCher~ . hllJe ' to

l.n.c~rpora~e t~18 skill 1n .teach1ng problelD 801v1ng.

i lke $ny-s k ill , it has to b~ p racticed 1.n. order to be

maint a in ed '.

'T~C~'l~u~e ~:~e8ted' ~~ T~@'~'~e'~'~ , . ".

1~ ~hO:W> _:h,e ~~d~t~\~~t _ ~e, t~'fu' ~:' ~~~t.~g' · ls t~
1mportenttop~o. _~ 1he' 8ugge~tl0.n·.herel~. ,thllt we

oUrs~Y~s "~ot b e _ .~o ~P8U81: 1f~t~' ~he ~p~c and ....not l~ t
t he .puplls become eer ea eee in t lu,l r es t imat ing . '!he

top i c a't i ll cai ls for -~b~d ' work habits , - prld~ ~. wor k. 1

2 . ~e est 1;m&t'utg " an Integrel '"part t;lf l!Ixe:rc 18e8~d

prob lEms in order to get ohildren to pr a c tice this skill .
, \ : , ", .." , ; ', ··-: t ."

Bef o r e aSfjl1gnlng II nUlllber 'o t" prob lems or an exererse eet ,

,~. m,g" b. u.e°";"";'co~dUC' ;' oOr.' e%~r".I. ha~g I
certa1n s tudents 'eS t~ate. th~ 'ans 'Wer bef'or e do ing

. ~ e:z:e"rcipes . Fat~lItes can b~ , r~col:-ded :~n the board and

compared ;,ith aotual &n1l'Wers ette11f8rds.



R~~sons G1'Ven bz T!'Qht:rs' -~-
Pupil!!' have d1:tt1oul ty ' gresp1ng the 1d;. ttJ;.t d1v1ding by

• number is' th~ same a8 multiplying by th8 ~e01P~C.~ ~r
the nt1lD.ber.

GRADE SE'lE2f (continUed)

Teotm1SJues Suagested by Teachera

One sl1ggeat1On I

' Rev 1e)! the not~on that ~ - ~ X 3o~ 3''' n X J.
• " '2" " .....

~.~~' x'l-.,rl·
. I

I

51



GRADE EIGHT

Word ProblemS

52
I

R~90nB G1V~ bY ' Te~cherB

M:Bt_:~~: _~~blemll_ 1n~l~e _Slt~~10ns' w,~_th . 1fhlCh .,PUpllS
. ~'r~ "n"o,t : f~lHa-r' or 18re ~o't·. 1nte;e·s ~d · ~ . j .: Ii '~

'-S~d~~~ hay; n6t"yet',,devel~P ed ' :a':" ra~'iri t1 :}' 1 t h,

tr8n~la.t~ 'from 's .o~ prOblem -.to '8 math~8tlQal

sentence•.

S~eC1fl0SIReported by Teachers _

'lbe problem here 1s with -und er s tand ing wha t 18 be i ng sousht

end deterinlnlng the cor rect operation .

Teohniques Suggested bY Teschers

1. Discuss specific problemeolvlng teChnlque~ J/ith
",' . I , . ' " , '

stUd~ts who are 1l~8k 1n thleares ., Have 8~udents

solv~ ~robiemB ' b llfoi e the olass an d then areeue e their

. ppro aoh sn. s t . p' t.kan. J ' \ .
. . 1' .

2 . Assign workBhe~tlS ref;ulsrly throughout the year as this
. . , - . "

topic :A'eB ~rve,~ a, - ~ ~ O.f"· :~f~r~.8ttentl0n. _. _ , I

3 . ' Mak ~ : UP 1fOrd:, prob~~s .t hat involv e 5 ~ t\;latlons tha t ere

of interes~ 'to "t he :pup~ls . '.

&h~1n6 "p,; C~t P~b1.~s
. , .- . ~

. speci1fios Reported.· .bl · T~~Oh·~r8 ·



' .-,. ',
.-

5) '. ~

C~D!~ JEI GHt (co n t1Jl;oed)

I ..
5 p e r cent or 16 18 wha t numb er ?

b. 20 18 wlwt per cent of' 200 ?

c. , I S 1s 20 ' p er oent or w~t nWllb ar '7

p,roPf?rt1ons.

.... ? ..

'. " ' ,

.. " ~:-. : "

' l S' ~8 ·20·,p .er o~t. or .h.e ,t ·ftWllber ?

¥;, ~r

' 11

h eaon e ' G1Tfln bY' Te ach¢ s

Orll!l ;lll ~ J ~r ~e.son -.1',; thJ1t. p upi ls :r.l~t;;o t~~nll1.te '. per cent

. '.
b. 20 l e "what Pe r c ent of , 2 00?

..P:~bl~~·~ J~ ,~~ ~~~ p~~lem.
:Tl!I Ohn i9 U~1I' : s·~e:es t ed. ' by ' Te.ch'er~ ..

cne sllgg elltlonl . ~ • ~, ' :

!re. ch t hla uni t: . r ter the uni ts on lI lm ll~r rtgures fm4~
8 01T1ng:' eqllll t l01l.8 ~ve ,been oOlllpleted . 'lh 1e 1U11t mll1 t h en '
1 • • , • • : '

be rel. ted to ratio and p ropo rtlon . F1ra t . esplw 81ze the

retl0 'a s p eot or -per Dent: . _Fo~ ~:J:"Pl e. · 5~ :meana ~ • . 1he

t hr·e. tries .o t per -oent probleIDs .u1 t~~ .b l!l e%pre~ l!ed 8.

.. ;;'

, ..,

;. ,', i ;'. ~' ·-r
.. -';:" -., "/ , .~:,,:

~' ~- '
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,IGRADE EIGRT (contlnued)

~Per ~en t of In or ee Se an~ Deorease

Sp ecific s Rep o rted by Tea che r s

Puplls ~e no t sur~ 1t t h e rela t io nsh ip 1,13. ~etJreen th e

amount of 1norease and0.r lg1n s l amount or be tween the

amount of lnc reepe "and ne ll."llinoWlt .

ReBson~' 01van 'hi Tea cherS

In '- ~ene~t th~ ;~bl~ 's t n i"se~s t6 .be r elated to "no t.

Vle'w~, per " Q~t" ~:S , 8 r8 't·lo ~. ' ths t i~'. :- · l t.1JlVOIVEiS II :r~1 1 I.l rll

to compr ehend th~ p rQbleDi s 8 's y-a t1 p 0:1 phe ~ncre88e ,to t he

or1B1l:lal d.oun t .

Teohni ques Suggestea by Tea cher s

one sug:s~stlon ,

Em~h8a1ze pe'r . ~~t . as ~ rat io eq t.wat the pupil ha s ' to f'~nd

t he two :thi ngs that mllk e up the r atio . 1hus , th~ pupll can

more eBSi1y ~_~ee th~t the p er oen t ot 1n~rease becomes ' t h e

r otio of' &mount'Of th e 1n cr eas e to the,orlg~11 amount • . .

. , . .. . I .
rnteger ll (Gr sph1ng Sent ences)

Speoifics Repo~ted b y Tea ohers
. . ' I

' Puplls ha ve ~roblem8· Jl.i th :ilett1ng ' .UP s t&b1.e Of, vemee ,

,, \ ~ ,! .
. iflesson~ ' ~iV~ bY TesOher s, . .

St ttdet.tts f ili i to' s·~~ r~ls. t10nshlPS b e tw een. number sentenoes
. .' " , '. •r,.', . ' . . "

suoh. as ' x ". 2 U 7'1 .end .~ ... - , ~2. '!hi s l e ade to prob lems

in 'se tting"up t ables of , v a l ues . '



; . .. " ', '"
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GRADE !lGBf (oon t Ulued )

Teohniques smg e!ted by rellchllrll

I I

. .." ' ''-

$';"~V;;;,,:"' ':~r.~;,;~?",~·,(~.!.;..:~·...t·\ :!f·f
I

t he " 8 1u e8 to
I

\h e n ria b le whl ch 111 i nTol."ed _1 t h &11 o perat l on. In
, , I
th l a . •.,. . I t '111 unnec e au:nr to re.rr~nge t he equa tion .

I.

Por' . ~~~mp1. e ; 'fT" -r2
., ..

-1 ....J. : . '. .
o .

1 , _'

2 . In 8ett1n~ up t h,. t~ble or v a l ues. g tYe

·lt~ · (b ) 1 - • • 2 rr".. ' ..1 _. -1

O · 0 ".

. 1 1 ,

R. t 1onl1 NWIlbers,
SpecU1C! Rep ortOd b I Te!i!Oher a

, 'l'he ' ~ 1 f'rloult~' '1n~~~~ell · .haV1ng to comb in e the ru1.es lea med
o . ' _ , ' t " \' , _ , I '
f'Ot tract10n e llld ,t hol e ' f' or integers ae t h e ( our ope r a t lo DII .

1. Pos tpolle ' t h e unit on g r ap hi ng IUlUl. the s ec tion 011

, 80l v1n8 eq u atione i. completed. NWllber eeeeeee •• oan ,

th en be-ea r_ ... 111 rearrlng ed to r a o1l1,ta t e .~tt1n&: up

• t Bbh or ·Tl l u lI!lI . For !Lu lllple , 7 '!' 2
1
- :z becoaes

I , ." %.. ~ en d -0t.b1~ c~n ~e\rtu~ . b~..,g 1'r lllg , ""~ltl. ell .

. ' n to x and ' riDding the corr~pond1ng 'n l l2e ll ·tor y . ,

" i , ~\.iJ·, ~j ~ ':>;0
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GRADE EIGHT (oontinued)

J.

I
Reas ons G.l"Yenby 'T!,chere I

Pupils 'ha ve not y et rea1l7 lIl, stered 'ddltion, sUbtraotlon,

lIultipllcat10n an d d1v ido", ot traot io ns and the,. are s tUl
- -

not ,s ur l!! ot s1e;ned numbers even when work:1ng w1th 1bt ege r s.

' ~:"~d~ l ots or .drill in th e 'oper a t 1on. o:f rt.t10~al ~umbl!!r8 '
" ' , ' , . , . . . ,

~J t he U8~ ot "gr l d.a". For example I

•• b X ~~ fn + II . - i2

Ii

-t
4 -:.

"b

to ,

:.. '

" ' .' <;: .
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GRADE !I GBT (contin ued )

Solvine; B1uBMons

Specifics RePorted by Teeehers

St udent s are nc e eue e whet steps to follow to .get , the

VQ'%'lsble by- i ts e lf on one s i de o f th e equQUon•.
Rea s ons 'Gi ven by Teachers

I D1ere s eems to b e some dl r r loul t ;y in gJ;"BSping the ~8ddl tlon

" " . ' " "
pr inci pl e ,and multlpl1catlon pr inc i pl e .. ' lli e pupils have

t r oubl e -kn 611 mS what- prl.n~lPle .to :8P;ly "snd When', to -apply

i t . '

Tee .lmlgues Sug g es t ed by Teachers
" "

1. ~ch the addition and mnl t l p l1 ca t l on principl.es 1n

conneqt1~1 with add!t1vl!I inverses "and mul tlpllce.tlve

inverses: . j For. e'%sllple • .glven the eq uat{on x - 5 = 7 .•

the Obj ~'ot 1~ to get ::x: bl j 1tse~ f ~n the ,l et t han d s i de • .

The question re , ' t hen . 'Whether we need the additive

. inverse of' 5 o~ t he multiplicative inverse• .Since S

'1s Sl,l.b.tracted Cram,:r we need the addit1ve te v ecee , In

t~e' equat1.on. aee = 6 , t he:r. 1s cbv1.oualy mult1Pl1ed ' by .

2• . ~ererOIlet we need the mult1PJ.lc'lIt1ve lnv"erse o'f 2.

2. Re~ate the· teaohing of eq~tlonB to the .1d.ea of

per f ect l y balanotld , B Q~l eS . 'Jhus. in order to llIa1nta1n

th.e bal an oe. whatever ·you do to one si d e ~ you must

alao 'do 'to the other alde. ·

1I
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GRADE EI GHT ( c0I:': ~1na l!ld ) ....

Ar e, s and. Vo l Ul:les

I·
Make us e ot graph p eper when t e 8oh1ng the oonoept of are 8.

F igure s .oan be dr awn o'n t he ~8ph paper and th~ the aree

oanreadUJ" be fo un d ~ squar~ cent1metrM . Th1s ' "

p~oedure GOuld dao b' r eU ted to rraatlon~ ' and ;,r ' ~~te
. ! •

. .
1. one reaBon fo r the d i :t t10 ul, n her e II'" be t lult the ,

ooneepts are sb8 tr.o t'. 1 ·~~~ a're not qUi te sure lI~t

r e being l:De8Su.rod.

2. Also , the voosbuls17 an d lIIealiltlI'amanta in thl,s se ot ion ,
. . . . I '

. ar-e quite un~elD.l11.r to th e etudent.

J • .'Die dlttl c ultl h er e m.~ elso b~ r ele ted td the t:so t '

that :toa t etuden't8 have not been: 8 1Tllft lIurt101ent

eX])08.nr e. to t1 gure. I!'nd . ha pee up thrO ugh th e gndes
. . '. I •

becaus e or the geome~ s ,:,ctl onl!l no t b.e1.ng oov ered .

In· etfeo-t , th e st:udent8 have '~o t 'tjeen otul~1enged

. en~ughl' .so, lIhen re.l.~lTe17 t;ttgb er , to p ice . r e

. spproaohed. t he s tud ente" · r es ouro ea are no t equal to

the 'task:-·

Sf, clnelllRepo r ted. b z n 8 c hlll rs

~tadents have dUrlo u.lt7 wi th the ooncepte themllll!llT~

ra ther than with t h.e OOllPUtet10n. lDvol "ed• .
) . . I

Techniques BueS,. ted by Tea chers

.. One aJggeatlon l

I. ,

I
I
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GRADE I!:I~HT (o o ritln U-ed.l

b ,. sh8d1ng 1n part of a t'lg11r e on gr e p h pAper and .

considering ~he r8~~O 'Of , t he l!I heded p ort ion ' ttl t he .hoJ. e....-"r" .

t' ig ure. _ Rel s te t hj!!l oono eptof vp1u:ne. to the matrlo' un1r t . ·

o n es;ps c lty . Conta:1.ners s r e no.... r ei1dl1t ava.llab 1 e f or

compar.1.ng oapaoity 1.il. oUb l0 oent1llle t r es . Dp~ienOlllB wl t1l

suoh ex~ro llJe l!l llhOU1d' ~.k.e - the . ~O~o~pts or )are~ Bn d' ~
~iciae 'V;or e mean'1li'g1"~~ ' th~ s tudent and thus f8~<1l1tate

the numerioal. oompu'tf! t10n or a rea and vo~utrle .•

'.



·..·r:.: :",.,":,. Ie,
-,'

' . t · ~ •

6.
o • • • • ; ' ~.en48 ' AOro~~ IJ ' GJ..d~ LeV~l~ ~. ' . • • j

P'roII the preYloua ahtemlll1t or dlttlcll1UN tor

••en ..... : ~ ~T:" ,'t ..: >nt.r•• ting to no t l • • boo .000 J •

. -. d11't;~~_~t~~ : .pp~r ,.~ ci'~17 _f"e" gnde · i~...;i ~ O.iP.~~B .u:.~ \.
present .tor two ,or t hree grde "leTele end then ceeae to

,'.' 1 ::,~;1.;;:· ~i.:t>:~~l:::':'~ ::~~:.~t:~::::r .'
, ,". , 8Qch. trend. in -the hope th et t hl!ly lla7 .POln t , to • • ,.. to;: .. .:':".+u~.t..~.;;.;~.~"; .th•.~~ f;';;"tl,~~·~~.~~•.in·th,f.. I'.'

...'.·· ·;~~~~~;S:t:':~~iS~~~~[:.~;
the 801T1n,B ot word" pro b l ema to be a ID&Jorjstwab11ng bl.oClk :;,. . : "

..- ':::~!:to~ :~:::::i;. it p~~7~. "ttl.o1U• • +~
. . .; •.....•. ".

.•.. r- ,
-.-, ..:.

~. '''';?tr1<.''~~~f¥,:¥i~iitf,~f:r~%:~

. -;-.: -.~ ".' .'

•" . PiT1s 1on " . :~,:: . '. -, ~' I .
:}F ·1: ....". ..: ..D1T1o;oe ·.ppeor. to ..... dlt rl.;","••··r. , .....

fi:I·'.•::F :'~~4~~;~~~f~~t~;f. ,· ' · · '
" m08~ .t~.C·her~ "are . 1na18 t~<on:: _ th~ m08,~ .r,t~o len_~ m~th~,d ,0r

; /;t:~.:~d:·~::::~,~:t:~::a~-,th~~~.~.~;,-:~. ~{) . · .
<.- .. ...-1:J::" : r:
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TABLE I n

r

GRAD! " ioUB PIVE SIX SEVE!l EI GHT

Word ~blem8 X ' X x, X X

D1V1i11on ' " x X ' x X

Place ..Valul!!I· ".'. : ,X Willil f:j
~tl1 't1Plic,ai: l0tl N=b~r..pecta/ .-I x- ." • '"R , L

Mult lpJ, l oa t ,"-on With .TKO .nd~
X f " " .. .-

'Ihree _~~1tNUllber~ "

Fr ac tions .- .. '.. O _ ; .~ X X ' ' , 0 I ·. X "; :
. W~;t'k :-Vl th .o.ther..B8e ea · " " , Wlh -: X "

GeOlZl.8tlT-. . : ~
,

-NT ' N ~ , X , X : .'

GCF and -I.e" , A- X 0 : 0..
Pe,r Cent NT : X X
mrls lon Of J?eo.1mal8 0 X ..
E!t.~~t~ ' " 0 • 'O ' X

ATer Se;es (o r: rr.o tlo~8) " f/I/, Jri ~~: (////,
SOlving 'Por cen.tP'robieme - -~ · . .T X X

, Per Cont ~~. :~~:_~~(~d_ . " W/iJ 0 : , I;,Deorease

. IntEigers (sraPhtnS lIentenoe!a) ': NT .JlT,. ;X ...

~1T1ng: E:tua t ; OD8 , ',', ' X

oAr-au . 811d:'Volumea ': / NT X"

- .

.. ni
.. ~;"'.~'iW~~~-~ ;~~~....:. .J:~~~' ~1.~~T.:t;~~:·
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r :
, . '!he table 1.nd1o,tes, ' that p,lace velue seems to be

a prabl,em at the grade four level. However, 1t does not

seem to cause ~;y. ,d1f f1 oul :ty ~t ' the other gr.d~ le"e~,8. "

Mul1:ipl1oat1on Number Facts

'!he multl:pl1oatlon , tables spparen,tly eeuee troubl~~"

for , 8tuden~ ' fTc_ gr'es four , to grlld~ sev~r" Jlost' of the
~ .' . ' " , ". " .,'.. , , . ' , : , ', ',1 ' ,-" •

8tud~..ts,~ve the ' ~abl eB mastered by : e;r~~~.:e1ght•

. , ;:', :~n~;,8~ "th~ ,~,~~,d~:~ur ,i~~~l, :~v~, '8~,me .:

difnouJ: ty .DlUIt1piy'~ ' "1th ' two:, and '~~~ dl~i t n~~'er8~
~~1~':' ~ottl:d ' ~'e~P8 ;b e P8rti~ ~ttr'ib'u.~~ ' to: '.~h~,:~l;UC,Ul~ty

et 'thlS grade 1evel ''' 1 th Jd'bi.tlPl1~.tlon tables and Pla~e

~::::ons. · · · .-£\..' .
'I'sble I II highlight8rr,otlons lilS another-topic. . .

~ha t : ,o~us es troUbl~ at 811 , the g~.d,~ l~"~lS , at'IlIUed...

'Dlererore,' ,t he 's tUden t 1a IJekbtg 1.n' thiS --ski ll "h~, h~

, enters~he hie;t:t sChool~

work 'vltli "Qthe;Al'Sea ' , , " , ,

" 'J, , .-Of :tl1~ , f1T~ ~~.de ,leve~s 'stud,~ed " ,: orilj grfAe f~ve.
indioates ' .~ probl em, '''hen< 8:tud~'t,s!'~r~" .i~ b.e 88 ot,h~ " ' , '

• thanten.lbe iJ~~~t1~e to~ .o ~ the ~.~ee~ ion 'hen . >1e1ti,;i .

,t~~ . S~hoOlS : ·~~.t. 'IIl~B ~ :, t,~,aOh,e~~ " a,~,:~th,8r ~~~8 _.l"~~~lB,, ;don t ~ . . ,

bother toOomuoh',~~th th1l!1 toPlo~ ' ," '!'hey d,ol:1,'t , ssem to oons1der
it 'v sxi ' import8n~~'" ' ' -I ' . .
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Geometrz

It re obvious tflll the tabh that geometry 1s

considered br.the teach~r8 1n ,t he ' s :tudy to be a major

eeuree of ~lft10Ult,. r~r stUdents., • '!his dUt4\Ult7 e eeee

to occ ur at all f'1.v"~ grsqe l evels. However . IDeny eeeenee e

in dlo.ted , to the 1nvestlgs t9r tb8t V,fIrY little geometrr 1e
' .' I

taught before grade seven.

Greatest cOlIlJlonf~etlo~ "(Cet ) Iilnd -L~et Common 'Kul ttpl e' (LCM)

TeaCh~~8· :~tgr~de_S '81:1:.~·.~ev~. ' and' dght ~entloried '

", GCF an~ LaM ~S ' ·source'll . at iirtlcQ1tr.r~r ··8,tUdent8.

11k el1 , ' ~hlS. ' Problem,'oon:t1nuesinto.. '~1~~ 8C~~~ ;

'IBble ~I1 oleer1,. In dlcstes that all asp eots ot

t his topic' cause 8 lot of t ro ubl e for stUdents at 't he grade

~ even and grade eight ,l evel s • . I t 8~IU..d be 'noted that on

t he first qu estionnair e tea.Ohers.., .1ndl0 lil t~· · t~t per oen t

.and ~OlVing P8f cen t p~b~em~ : are.,not.~8U8111 taught 1Jt .

'grade" s1x-. It 1a 'poS8"lble 'that the oahaton of . ,t hIs
. ' , ,

~t4~cto1'1 , materl8\ ~ ,,~.e.d,e ' ~tx :~81 eon~lb~t• .~ t_he

d1fticul ths eXJlerlenced' i n gradea seven and eI gh t. : '
. , ' , . ; ' .' ,,' . .' . . ,. , , ' [

Furthermore . It .1e "uggested by ,t eac ner s "t he t tnep'roblem '. " ,_. , " ,

.~~: per: o ,~t .1D;1g.~t Itl~.~ b e.p~r t17, S,O~V~~1" .~ ;or~,c,arerul
Uq~~.1ng ,Of , m~t~r,1a.lI~ , ~le, '~Pl~,: th eY\,1nt81n," shoul~ '
'be . taught gfter equat1ons. riltlo~ ' an d ~8 1mllgr ftgureSt
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. D1vle lon of Deolmals

Divie lon whlch 'involvea the lUie ot dea1lllal e ls ·.

problem a t the grade e lX and gr sde seven l eTe! . It does

not s eem to' be 8 prObl 51 in grade el ght . " However , _the .'tact

that d--tv1sio:n ltselt 18 not ind1cated 88 8 prob lem in .gr ad e .-;.

e1ght~m8J' be related to d1vl~10n or deo 1ma1s no't being 8

Prob~M. . in g~e~ ~lght.

i ..
~

'!he(table 8i~o -PO' 1~ 't8 ,' to' ~e t1118 t1Jig 8S -b 'elng?~
~ , • • • ' . J ' _ . ' : : " .' , • , ' :

6o'Ure~ or d1ff l cll1t y -ror ,students 1ri. ,grades" four to'· 'seven .

It~'~ ' n~t : _~d1eat~, ,~8. p~~iem.:~ '~~~d~ el~,ht. ~. · · _../.

, Aver ages of FI;agUons

As 'WllS seen earHer. ' f ra et l ane preeent II problem

,J ,;. ;tUdont••t_~i ~,.. or th a grada 1..,10 . a tu~·' ad. Th.
apeciflc toP1C invo iv1ng: lITerage's or t ractlons 18 apparentlT

~trO~ue~ , on_~;' t..t .th e- gr8~e a'even' hV~~,. _ ":Aa ,mt ght be

expeoted , .t hl a top lc involving fractlons also, causes

dlr~~c~~, :~i~r .8~~~~ I
rntegere (G~h1n6-:Sent enoeS )

~Plls'· -·~v~ : 'tro~bie w1th' ~teg'ers " 88 th~y oc~ur,

~~ g~8P~ina : S'en:t~cWjs~. -th~ .~riade , : elght ·h vel .,· Holl~ver,

-/ ' 88 ~~{.ta~l e_ ,, 1h~~;.at~s j· · _~e'ache.~8 ind~c;.t~ 't~_t _~~" . .

- U8~sl~,1 -,~eaVll ou~ t\?:e sea .~~on ~, 1ntegers" .~ giad~ _ , 8.~~ . and

seven. Again, . this l aek Of introductory , exposure to .

: ·1
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' SOh'lng B]tuatlons

'l8bl e III in dloa tes tMt tea oherll In - thi ll s t udy

feel t hlllt pup1ls in 6r ade e l.8:h t ha ve oO~s1derable troablll

wi th aolY1.ng equa t i ons . While s tudea ts are .oer t a1n17
I -

e.z.POs ec1~ sol"f1.hg eqll8ti ons 1n t he earlier gred u the

tIl.bl e does not 1nd l ca te II IlUlUer preble-. for s r ades f oa r

... .t

-r
:. i

to s en n. 'Ihe r ea eon f or' SOl Ting . eqaat10ns not be ing

ment1~n~ : a8 • p,rob lem 1n .t~~ earlier i 'r d es m87 part11 be

that--th~ ' ~arl ~er '~P~ro,8~h '1s" 'ml:l0h: ~~'~e ' '~'tUi t1V~~ln ,' th~ ..

:'·..~ll ~r grd es , IltUdimts eee . ~~ etiaatl'on' wher e ' t he vai-labl ~

-. · ~8 ' ~~~~:· re.pr,~8,~t.~/b~.: . 8 >ilf~~ : ~~~eJr · :~~ :i ,~h,e~ ,~./u; .:~..,
det ermtne a1Jlloa t ''b7 t r ,t . 1 'an d' errbr wha t nUlllb er f'1 ts . 'in to

~e p.~·oe holde~ ~" ~ :~r,8de :~·~ f~.~·~~~~.~r, ·~t~~~~ ' r;~ ' ·
1n1<rOdl1oed ' to 've17 speoUl0 techn lQ:ue. for .ohin's eqUllt1 6ns- , " . ,..' " . . . .
and t his i s "h er e t hey hIlIve t he dtrf loliltT.

I-
Aress ' end ·yoi um e. '.,

• TeaOhe~; a t the ,.gr~de e1g~t, . lenl appa'rent lJ .

th~ ,tha t area~:. and ',:",1~~s 18 s :opic .t hlllt. m·an7. pupUs·. . ' .'

hav e. ~u~le ' .~~h. 'l'hey: , ~ffeX" ' Bo'rae wo.r t hwhU e re 8S0n. 'a.

to .~ ..~hlll ~~':lble ooours ~ ' ~~~,...~r : . ·1n· thi>8 ~~~ae_ .al8~;

't he , table ~d10ah8 ~hat ,thi i!l ,'to~io ,,'~8 , . Ulluall~ ~eft "oa t j1n

. . th~ ·preV1ou~ .' tir.d~ ; ·, As~ 1n.· the"t :"oti. ,t ha t Iltud entadld, ~o t '

r~~~,lve : , ~~e . ~·~~~8.a~,r7.: ,~1d~.C~r1 .. ~~~.'~en~ ': ~~ 8r~.~ ~'~
volumes ' in 'the J)r ertous .grad e 'may be .e ,oont r 1but ing fa ctor '

tc :'the 'p~~i~ ~~" g~.de· · ei'~~~·. ~ '"
," '. I' .'

." " ', '. ~.

'/

.;-
:':,

'I;
. I

~-. ~?,;)~,,;~\~<i~;,:~"(~~ .~tL~t;~~' ... ,..
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'!hi, eeetaen has identified' ~he: most dl rnou,lt

oonoepts and l!l~~n8 1nV'Olv~ 1n teach1ng ,math.ematlos in

grades four to dght in thre,e'8peolt'lc elementary sohools.

In add1 eacn, tho to.ohoro· ~e.oono to 0",,1... the••

dlfrtoult1es "en ,ci te d as .el~ as . their ~~gested teaching

teohrilqu8s to help OVe:xiOOIl8 Btudent .dlff1oUlt1eB.ibeo '~· an

8tt8lllPt '_~as llIadetO 'l den t l fy trends Of - ~ttid~t dlffleUlt18'--
." " .' . ' ' " , .,. '

s~:ross ' gra,de .i svs I B .hloh might ~'ugg~8t- areas cr; b ette~
4: , " ,, ' .' . ' . . ., ' , "

. sUbj,ot 'coo%-d1nat l on.:



• CHAPm v

CONCLusiONS AND RECOMMffiDA'l'I0PS

Conelu8ions, .
-'!be data. pres'ented in ' the previous section of this

report ol,early highlights the teachers' viell~ on the lllaJor

d i f fi cul t i es ':n grades four toeight',mathemat1cs 111 the

se1 ltcted schools. A CBrltt'Ul-Study . of 't ma't research d.Qta'

, · P+'~~,ta, :, . the · ;nv.~e t_:ga~~ ' ~' : ,ir~,~ c,~rt~.~ ' ~~ncl~etons . ,
Word Problems -: 1__

, . " ; ';' ': ..... . . j , . '- ' ,' " .: ". . :' ' ,'
, , Q1:1e ' of . the' Illost ser1ous ,diffioulties ,.In ,,t each1ng .

" rD'~th'~'~ t'i~:~ :' ~111 grade~: f~'!1r ,t o ,:eight ,ciA," t~~ ' :.i~~~ " sc~~is
s tUd~ed :i s ,sol Vtns; lIOrdPrObl~s. Mod~m lDathema't1cs' .
' . : . :' I . ' . ' " ,
, educato r s hoped tll8t the lnoreBsed emphasis on understanding:

. ; w,C!~14 i,!ll~~Ve ab1l1e; : in ,p,lo bl ema~l~ -. I ,'lb 8 tea~:her8
tnvol.ved In 'th1s st~ , s~te ,th8t ,thls 0 i 8 'J.ls t no t h8ppenijng

partly becauee th~ '''8tUd~ts have "a serious ,'pr obl em," ith

_~t re~d~~ i~~,~~,e,;, ' IDO,8.t . ~t'~o~C~~~)~,:~118ve , t~at ', it , i8 ~ ~v~~
. s impli f i oa t i on to e.rplain the 'WOrd problem "difficuity as

" , ' '. " . 1 : . ,.., ',",, " . ' ,, '.:'"
jWltanother example ot 8 read1ng ,problElll and t hen to do

'''no thtn~ '~bOU~ , i t. ' ' > G~·~~~:. the~e"~re' , g~~ral .r ead tng

;i.oblem~ \:n-VOIV¢. ; ·bU~' .' ~h~t ' , i'8 : ~o~e ·tit~ortant i~ "itiat
O

, the
, ' '' " ., ' , '" . ,. -

;:..ap'ec~f'1e ' r'ead~g : aklllS ',related .~. PI'O~l~ 's Ol Vln g ' probQbl}:

' hav:~ ,to , be ' taught. I:s tud;en ts -d~ no t , ~?qU1re ' tham s1llI'Pl1..bY
dO~~g . mor~ Probl~:~·; . ,~1~ ;, 'V~ ~W l~ ': '6,~~s ls ~,en,t , w'i th ~he,. ,

viells 01.~Qm~1 '(197i ), .'lli~t~o~~'~ ~~il'er '·1n ' .the ' l1tera~e
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Lo~6 Division

Students eleo have considerable diffioulty wlth

long dlvls ion up ' through the ~ades. · 'Ih~ taaohera involved
, ,

rn th1 " s tudy 1dentifled .t he pro blem with long dlvls10n to

be the me~hod' o f suaceseh, estimates 1nt:rol1uo~ at ' t he

~r8de 'foUr level. , ,' IIhU e' thi~ method oould be used at the

beg1 rui.1n8 to' fa c1litate Underetand1ng' ot. t he 'pro oes s , re
• ' 1 , ' < -/. ., ' •

woul d be b et t er 1.t students wers taught the lIIost effio1ent
' .' . . /. ,.. , . ' . '

lII~~hod , ,ot ..l~ng 'diT~~1on , ~d n re to "a oqu i r e , t,~18 e~1l1 ,in'

. . ~ irad,~ f:~~~. :.::Pr~s,en tl~ ;~, ~.ny, · ~tid,~te,. ~niy ..~cqu~re 't,h~ ' .

,ak1il:': ,~t ,' \1B~~ " ~u~,o..ee~7~s, .-~S_~lII,,~~~B . ~_d" ,t~d·, ; t,: ,~,;rti~~,t
~ ':~~eJ~~:~,r' :O~" " ~ .:~~,ri ~, ·l ~. ,l~ ~ a '., ~<?~_~n, ·~ l)ourr:~o e to •

,' , see' ".,etudent in h'1.Sh ,ee11oo:l ~ t11l using ' ~hl.s me,t~od of long '

. .~ dlv1don'~

, Mu1tlpl1oatton NUlIlber Pecte

ktother 80ur Oe:o'r t~e problem wl t h l ong division

'· · l.S 8ttld~ts" '18,Ok 'or ta~il1tl. w1th ,th~" Ilu1t1Pl1C~t10n nUlllber

~ ·~80t'8 .· ·· Pu~lrS ~v~ o.on81~er8ble · tro~ble_.l,th ·.~orl~~ the

· "mU1tlPl1~at10n . tablel!! :.'\ dr1ll .exer ol s e .h.1ch be gine in
. ' . " . ' . , ., .' ., .." , .. . .: .
!Fade three and , 19 ,C~led ' throue:~ to grade , ~our•. , the

.~i~8~ig.to)'not1b~ 'e desree of ~oon.i8·t~O)' ';l_t~ ~e8peot
:'.' ' . ," .," .. .... ' " . ".; ' " .'., ,-. r, . ' . ' .

to 'th e memorization . of multlpl1catlon tables, B:olDe teachers

bel~e:re that' ~~he 'mu1~iP110,81 t10~ .t.bl~B. · ~~~itid be mae:tered b;y

:~i '8 tUdenis ~7 ~he : erid ot , ~8de. ~Otlr oX' e;~ earller• .O~hel'

t'eaohe'r~"don~--t ~i.t on theJlem~r1zat:1on ot ' t'h~ tabl~lJ p:~
.. .. , . , . , '1' . ..... . ~ •. . .

.' , 8 ~/!1t ,,:a~~~ ;ha~ ~tudent;a ~,~.l'I1 ' .th~ gradu.~lJ: bj- us1n:g .

· D:uiltlPl1,C~t,1o,n ' ~a.o t · c,ard8 . SOllie te8cbeX's y ael that the
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multipl1cation t ables need no t be mastered unt1l grade Uve

or g~ede' Si.x .

~

r
I

c

Another ot:. t he goalS , of modern mathematics i s ' t~t

Geometry become an eesen'ti~ l part of the child 's ezperlenoe
, ' . .

, '

differenoes. It seems to be quae COlpJD.on for 't~e individl181

, ,

With 'Geomeitr y is ene exomple . ~f 0 bro ader reeue ~entloned
' ,' '. '. !
earlier in the l iterature" making provision tor ind 1vidulIll

very early .In· his school oar eer . ' In most oss es .rn ~he ._

schools ' studied, t hi s goal re not be 1ng a chaeved , Its

realization depends ~tirelY or t h e teacher. If he or s~e

feels that .it ' is wor t hwhl1 e to do some Geometry and if th ere

1s ~enoJgh time . then t he students' maY be t aught a l1 t l'le of

*.. HoW,everl mos~ teachers indicate tha~ t iIey , j U~ t don 't

have' t he time because o f all the ot;h~lr topics that have to

beeovered:'D1ey fUr~her I~diee te t~1i the' amoun t of

ma terial in the ~eom~ try eeceaeee '-i s Just so overwhelmiiia

' t ha t they are not sure what to cover and ; as 9 res~t t en~ up

,doi ng very li t tle or none a t all.

It ePJlear s ,to the inves t igator that t he 'pro 1?l em

, Geometry ,

Eit1matlng i s 9 source of t he p rob lem with long

d i vi s i on in grades . four and »z- .and oon tinues to ,be a

problem in the other grades , . Gener~1y speaking, t he USe

of estimating to ,det ermin e ' he rea~onSbleness of an~wers ."

i s not belng developed sa a prs?t1oal sk 1ll i n the eenccfe

__~~-_~~ud1". ' -_'_ ' ---c~-C--~~-C-----'-'--~~----l
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teaoher to decide that he d08S not have euCt101ent time .to

cover this or that top10 or tha t his class ls not bright
, .

eno ugh to handle this or that top10. While ' the approaoh ot
I

seleot1ng appropriate m.eterlsl 1s not necessar1l7 bad and

there 18 no int fll'ltlon to f1nd fault w1th tJ.te eeeenere , it

may r esult in Saps in th e oh1id's ' exPeriences t ha t oan lead

~ tm~re ser10us problemA,..1ll .le te~ grades.

Plaoe Valu e an d Work ' Wit h Other Bases

Place value stl l l s eems to be caus in g trouble 8~ ,

t he grades ' :four and r1ve l aveL.. SOme of the' teaohers
" ..' . , ' ! , I .
bel1e"'8 ·t ha t t his laok or understanding ls - having an etreot

on ·t he 'aOqUl~ ltlon .ot SOlDe or the ~0IIl.~~tlllt10n818kl11~ ' :;'UOh I

~ :dlVle1on end " mul~1P171ng with two and -three digit numbers.
, , .

Mode rn mathematlosorlg1nally in volved 8ztens1v8 use or work

~lth other -~eBe8 1iJ. brd 'er 1;:0 "m er-eeee und ers tan,Ung brlJpl ap e

value 'an d the base ten number ~.Y8t~. HoWer er , the hoped t or

beneflts ot .working "wi t h o t her bases do no t s eem to be

mat~riQ11Z1.ng. in. the ~OhoOls e"tudl~.: Some of t he ' t eaohe r s'

b~l1eV~ ~ha t ,work: " ~l th other bases d~es not r .esll;r 1mprov e

the s tu den ts· knowl edg e of' th~ base -t en number 's :r~ tem,. It

16 In't erest1ng to note the"t what the 't ea ch ers said ab~ut

plaoe value and work with other bas~s 1s oOlls1stent ,with the _'" "

f1nd1hgs of th~ ~ACOME' Report• .

Fraotions and Decimals

Fraotions and deoimals are oi tede.s a source of

oonslclera.ble dittl cul ty up . thrOUgh the grades . Teaohers

a.ttrl~Qt·ed the t;roul:ile with tbes ~ topios to t he oomplexityI ' ' ,

-,
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of the oon~ept8 themselves. 'Iheteaohers stated that

.> : students haTe d1ft1ou1ty "ork1n8: with parts of tb.1nga ra4l:er
I . •

.than the whole. 'l'hey recommend the use or manipulative

lDateriels 1n teaoh1ng these topios. '!his and ,o ther

referenoes or teachers to the lllportanoe of. tl8~

ID8111pulatlve materials 1n theclRBsroom 1s eerta1nlyI . .
oonsistent with the Phl1oBoPIxr of the new mathematics • .

per~enlt . \ . " .

I ~ '.Ap~~entl1. Ob.!t of the most dltt1oi~lt ~pl08 Jt
the grad~' seven and e1ght lev~l 1s per oent~ . one reason

offered b~ teaohers 111 , tha.t the ' t~ble .1t~ :th1s topic 18

dl:reotly r,e~atech.,~the ' trouble ' that students haTe .1t~

fraotions and deo1jnals o Teaohers reoommend the trea.tm.ent of

per 0en;t as a rat~o.

Ar•• ;an
d
V~~:.'Ohlng or ar:: and volume ,.:qU'''~ \

1ll~t1oned by teaohera 8B _.S ~:t:Ob7em. lilt the grade .eight level •

. ,'Ibi S problem, they suggest. maT be due partl;r to the iaok of
, .

a.tt;entl~n ·glTen to :Geomet17 up througll. the ,grades., ~II

Table III, the 1nTe~t1gator.al80 ~ugge8t~ that 'put'of the
"pro bl em liST be a~r1buted to area ~dvolWD.e·be1ng l eft out

by man:r .t ea oherS 1n grade seven.

o , , So l V1M Er:iuat~o:sl . . .

SOlving .equa t l ons causes a oO~81der.ble amount of'

'd lft'1oul t7 for 8tu~ents a t the grade eight level~ Stud~ts
- , " . I , ,

have troubie a,pply1ng the add1tlon and mUltlpl1oatlon'

P;1n~l~les . 'l\'ll s jweakn ees oould be related ' tri a laok Of '
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skUl wt th addttt"e and. .u1tlpl1011.t1'1'e inTer.ea .

RRO°lD.endatlon8

As stated e~l1er . this projec t evo lT ed t roll a

' .._ . ... # •• • , ." ."'C ,• . •. . , • ' .' ._... . .":"'4

I
. I-
·i.

. ....
need !'Or lloord1natlon be.twe en the varlou.a .caduie

depRr~enta . t Brothe~ Bi oe H1gh sCho~i and i' · ~ :ce~er·
.8ohoo la l St. PatrlbJr: 'a Bal l School . St. Bon.,.anture's

School , and ' Hoi, Cros s SChoo l . l 'nt8rer~re; ' ~ thh a8 o{ton
. ' " , , ' i ' 0

. t he 1J:l.ves t lga to r makes oerta in r eoomm enda tions whlch are
, "' .' .. ,," , ! . • - , " ' -

bUM on the stud1 'and ar lJ'd l reoted to t h e s ohools involved
, . ' . I

. and , the ~.Ohoo~ bop,rd. .'l'he 1n.vel!lt~gator i~a.o lII.~kell

r ecommenda t 1ons tor fUrther att:ll!7. ' .

6 ohool fll

When Brother G.B . Bello~s oarried out an '

eva1uatlo~ ~ t Brothe r R10e High School -in Pebruar7. 1976.

one ot ,hi s reeo~en~tloM . oonoemed not onl.,' Brot~,er Bi ce

bu t alBe th e tlu'ee s,ohoole 1nvo lnd 1.D t hla B.tu d7. HI!I

r eoommended. that aa 800n 8. practl oab l e IIIld f eul bl o, 8c hqol

re presentatl·...~s .eet w~ th the adm1qia~.tors and lIllbJect

are~ Coordinatore .1II the llrother Bice PllIIl l17, or .Schools wi t h

a ...l ew· to closer pl lll1lllng and cOOrd.1D.,~t1~~ or s c~l'

policies and instruotional prog rall8.,' , 'Ibis ,tnv, s tlga to r

strongl: I!lUppf; r ta I!lUO~ a ' reeo~e6~"~ion ~d, b8l!l ~ on ' t he!!

r esul ts or th i ll ·S tud3' . can see ho w s uch coo~1nat1on .:.oUld

benefit ~ot Oluy th'~ S:B t~ but ~Ilo" the individ ual ·BChO~l·. · ·
. ~ ' .. , . . , "

Plore 1lIIportaDt than that, howeve r . thestnden t wou.ld' benefit

d1reo~ ~ t bat &IIIl7 or the dltfiOttl t ·; es · $loo~t~ed., at ,
".' :1 - . . ,

/



least 1n the area ot: mathsatioB . oould be-' elatnated b7 a

better COOrd1natlon of t h e p~~ram. '

~\l~t1:r., t hi s 1hvestlgator reoolllllendp tbat the

teachers' o'f ",ath~a:tl0S : 1n st. , Pat~l'Ck','e BaJ.'1 .S0hoO l , !it,

Bonaven~~'" So~l. and fb17 CroSB School( ~ trlv,' ..for

ooordinat1on: of the 'lIa t h llllll&t1 0B program' 111th~ ' tbe1r Olin '

sohoole as lIell as 111thin the networkoi' the Brother m ee

F9lllily of Schools. -. ibe follOWing rtMlclllllllend'at10ns 00111d'·
I ' . •

Berve as gui4ellnea -for &n7 initial ef.for~ t;o coonl.1nate
", " , ' " -

the m.~emat1Cs pro6r_o~ith1n t~is, S:r8t~ 'n e twor k orwith1t\.

an tn d,i:v1dua1. s choo'l.

" 1 . ' I t I s reeommende4 that. 9 perlllanent lIork1ng ooulttee

~e establ1B~ei1 to Work out' a:87~ t..atlc '~,la:n for th~"
coordination o'f the mathematIc! program in the B~ther

aace familT of aeeccre ,

, .2 . It 119 reCOllllllen4ed that eli math6lll&tio8 tls achers

es tablis.h "-. ~~llIIIIon approa~'h tb ' th~ 'teaoh~ 0; ~~
divls~cnl' ,nte OOIlllllC~ ~PPrO~Ch '1Il 1g~t t~e t he form "o"!

". ~e foll;c.~,1 Use th~, JIIe.t~od..cf '8~~c e,!e ive, ~t1Jllatee .

a~ '*'he beg1nn1ng but decide \o~ a 4eftni'te .t~e b;jl; .h1oh~"

pup i l s shoUld have mas tered the most efti c i en t lIlothodo,

1hlll oo1tld be b)'" the ".'end -ot ~r.ade f'O~ ' or some pe,riod

3. ,I t is r~O-'ended thll~ ~~O'he~B' studT ditf"e:r~t
approaches to fao i litate the &Ellllorization ot _

mu1tiP~ioatlon num~er t'~ ts--~ '~-ecide on a d ef ini t e 4-
, ' . . ' . .

t 1.Dle b7 lIhioh st9d~~ ' s~uld have the tables mast~rod. ,

'.,.' -



'lh~ e8reed_~.n: POi~Ol ':'ere ~p!:S~t' tak'! t he r~~ of ' cee,
of t he .,f o llOW1ng I-

;', " 'lll i •..;...... should' han mdtlpl1catieo tabl ..
'-' :,:'~~terl~ bi the ,·I~~ ~fi'a 8P~'Cl'fled ~~d~I" .' . :

: A1~~~~<'~~.~:~,~ .~~ .~~l~~·" ~· ,. e%~~jb~~. :de~ ~~ed: :
· t~;;~·~ti~ <>f th. m';: ';lPJ, lcatlc~ ';;''',Jl as :.

...••=i~: ·.:0.:ttt:~~,~:,:~~::,~~:r~:~:ft::. ·••.··""",
-. t: . '~O~, 'or · ~~~e. , ~v_~ ,;~.~de _ t~v,•..; ,~.e:v~~_•. : t~~,..~eo~

...t:tt::~tlg:£;;·Z~::'41~
ii' ~ : r'ejlOlUllend~ ' tbat · :~~omet17 ' .·b,e sh essent1al ' ~ar~' of.·~- ' ~~t~~+~o~<;~~t~~'~~: , ~~:: '~t~l~.:_~,~ :'.~~~_~'~, : ,~ , : : ~~~.;;::'.

:. :,>~~thelm9.t ~.c8, ..cll~~~'~~~~.1 .~~~ l~:":e • .::':_': -, : '-:. ':< '.: .;.

5~ r~, _,18 re_~Ommerll!ed. _ :' ~~t te~otu~_~8 ', ~to.~k :_fl11 ,.k1n.d8, or~ " '_"_" ~

/ ,:: /~~8~~~'. ,~~~1~b~ 8 : ~~lP~~t;~;, ;~~~~ ;.~ ~u~;~ , s~ ,~S ~.~~8. ',
. -t "'psp sr plates,;..bi oblui• 'and',grk~b·paperln "h'e ola~;~~~~!J.

· ·· k~~""ii~·~]~i:f.;~S
: :._,1; : ,, ~b~ e ~.b:V.~': _ ~~r ,~~~~~.~1:01t~ ",~1: , 8 tat~~~" ~Uld - _s~e,o~f)" ::."';'

··· · · · .:!:;~b~ifi~~~t.
" : ",:;',:~~::7F: '-;'~ :, . '~•.
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J)ey:elo P1nB teohn iq'ues tor teaching r~d1ng eJr: i11a

1.11 ."~h'fD.~lC8 1f l~ ~peC1ti~ .tten ti~ b e1ng ~~id~ ,

, to t~ ' teach~ ,ot~ ~:i-d~~~~11llU I: I' .....
b . ~hbaa G~etrJ' 1A 7he 8lael1~ echool "

... ... . ':1he uae"ot ~lP~t1",~ '. ~terial8 . In ' te'.~.~~ s uct?-

..... .,'. '. . . toPi ca ~ wo~··prabl_ j .rraotion8 ; GllOlD.e'tri~ per "

.,' 4: ! ~:':~±i::~~~i:~~:::.~~t:~1t5~:~~: , : . " . , ...
'~;a:t~'~ . A~ : a-'~at'~~~tiC8 :~~P~'~'~~t ' he~:d .,~~~~~ . . ...'. '.: .~.

\ ·e·%p~lan~~' . ha8.: be:n · l~i~~·.\O ·~l~h . ~~hO'~l~ '_ the ....

iaYes t~ator ,' ~eape~~a~~ ' ~~Ted 'v1i: i t1rig . ' ·~e , el em!!DtarT

8c~la and " Ob8'erT1ns te8Ch~ 8l1d lltUdertta '~rk1llg with . .

": ·.:.~th~~lC~ ~t_ ~~t': l~eJj :,~V:J~~~ , . O.Ould ;~ ~ ~~"for
~he , rtal,ta tlcm ot other higb 's chool toe. ohera to '.~e.:,:'

" ,, ~,

'; ,;:' :
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BchOola .1n, ' t he s1.tea.

·2• .Anot her 1Itu4 . 1JI~i8r to tMa ·1l18l\.t .conoentra·i i on th e '

.a;1or<> dl t~le~il es · ~ te8~b1ng ~tbell.t1 ~8 ,a :' ~e- ·

p~t·1P~ar gr.d ~ ' level.· ;
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. ::, fl1~g1Jis,;'" J .";'.'r 'All ' tn've~t1g.il0r1 o~, :'t tto, effects :Of :.i1Orl~d,~ci~al':" ·
-. ,I ' ,~ nUllera t1on':, ins truction on 'ma t hem8t l cal understand~,; , :" ' .

. , Bohool 801ftbo~~and,' Math~atlC8'i ,.197~ j 12 . ' 29J"?9'l: .

· ~. ,<'L .:, ; : ' ., ':<

Adler, I. 'lhe C8lllbrl dge conference report. blueprint or'
Cente s y ? , '!he Ar1thmet1c Teecher t 1966, 1" 179-186.

BaSSle"r • . o.c. , E~ers. M..-I . , Stid ·Ri.·ob8rd~on ;, ::i~~I ~ - ) _ .
' . ..C9~P8~ 1I!1 on o r two , 1nl!ltrU,~tlonsl . strategies,' for ' te.oh1n~

'.'. ; ;~eM:~~~~~lo~r;:~:~io~~~~7S~ ' P18;~UP16:1~7~ ,~Re~,~,.ro~.
":., .,. ' -, ' ,1'_" ',',. "" ...,. ...•. , -.". - - " . -,> '. , :.1'':...... , -",.',( .c . '
~eg.l:~ t~~~tl:~~:~~; .,mi~~a:~;i':S6~'i~~n~.rou~~. , .~ . , ..

.':"': ;. ,' Bro;~eli"; A•. ~lt~;;tlC .~ , 197~ ~' :
I .,prlno. :p~~~; 19~,9.<~~ ~~2-~~.· : --: i . ' _'. .

~run:~~ ;~~;~e~:, I ~r:;::~f~:~~:t~~·~~::~r~~~gt-"
Cor l ft•.c. ~'lbe ' ~e" m8thell9tl~8. . 'lh6 :Ar'l t hme t1 b re s·oher .
. -1964 , ~ , 242·247. - ' " .

])g~·U8 -, ·,M. E: , _'l to t each v erbel probl"em s. Sch~{ Sc1~oe
, J, '. ' en d H8themat1es. 1970, ? ~, 1~),.~1?8,:.' . . .

F~hr ', ',H.F. "aenee ,:8hd '- honB~ss ,in: s : mOd~rn , l!Ic'hooi Mathemsi:-loa
" " program. 'It!e ·Artthmet1c ·Tasoheri 19,6~i 'J,). ,:8'-9.~. " , : :

--,,:·~·~~ ~:~bb ~: ~~ ~. 'shou'id ' .~·· ·~'tlli:i~enge . e14~'t8'17 '~',~hooi. "~8tn~m'~tloB ? ·
. . " Met he!pat1cs fescher, 'l959. 52; ,1J6- 1 37. , . ,

·. · .-: ·G~~~/ EoG. · B8~'10 :Ob·j 'eO '~ lVe'S ·- ~f·' ·~'~ ' p~~'r~"~·" B,e' :,. :,:,' . ., . :"

'"' . ,f~~e~~il~~~u~~ , :~~:n:kC~t~~:~~~:~~ ,~,.6,~~ ,~,11=~,~~1,s~lon;
Gr eeri·; "ri. W. :'An8118 1~' 0'; · qu~s.tlons · t~e"c·her8 ', a;sk ·' ,·eb~ut·

" '- t es ch1ng modern ,mat hemstlos '1n the elementary school.
~e ..,.rUhm.etlc 'Tee~her ' .,~9?~ . ' , ~ ~ ~ , 9,~~02 ~ I , . '

...<;~dl~~hi : ,' E. H. :~~ G~eB'tsr "Cl ~Vel~~d' ma\h~~~~08 " ~~s,~•.
: .,1' . ??e , ~~lthDl,etlo ,TeQOh~ro, ~~67" A~rll"}~,~~9~. "',,': ,.

Hehne1 t ':M~ : Im:Pr9T~g ·,iJ.at!~atlos T~rbaJ. ·probl~"Scfl.~!~
.: ' sb l U t7 thrOus: h' read,1(l& 1nstruot~on. , 1he ' Arl thllls t1o ',·.

. . <'," '~.' :1 9?1.• ,l B" .2 2 '-22 B~ \ '·:- ', ' : ::."" , " . " ', ' ',, ' , '

~, '. ,
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. Johhllon. D.A. Nut st, ps in 8cho ol ms t hem. t i cs • . 1!!!
~ . Ar1'thmetl~ T!lacher, 196 7 , ,14 it~ 'la~-le9~

Jo nes, P.S., and Cox1'ord , A.F" s», M.8them8 tlc~ in th e

e'f~~:~~nB~O~~:' un~et :£:: :7~~ M:~:_a:~tl~lrty_8~c~1l~ ' •
,r _, bOO _ , o ~, .the ,~~,~:/: : . _W.~h~J!g .~,n). , ~~ C ._ I_ ' . ~~~ . : 1.~70 •._. \

N1c!'t0 8 , ' _E. D, :\· ' 'Ih& , m~n:r · ~o~.mfl of ~evolu~lon _~ NASsr BUll~tlni '

.~ .: ~~, : ·~~ : · ::I:t:" .~ f ,::; . <> , : ~ . '. : :,.,",..:... . : , ';.::._-,: ' ,":"""'<,-: . ..
~,~er~l;:p~~~_tr:~;;;: b~J· ~~:o~;.~r~;~r~j;~:o~r~~:m~tte~~_-: ; ·

,~ . :" _ ~~nf~:~;:_ ..~,~:~_~iO~~;,O:a :~~~_~~~~:;~ , : ~; ~ ~~::;~~~!~: _~ - I
. pe;~lr~ ;~'~4~~8 , ..L. ,' . nt'll icfeC ~ .'o,i .",Te~~hln8 ·" Be~;l~ t'10~ on';",

: , t he Abl~lty _ o !' G~sde 'Ten ' , _Student8 : tO Solve Novel ."
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To . nte teo oool's ot 'Mothemotios 1n "
Gra des -4 - 8 ot 81:".'Put ' s . tIt. ·Bon ' . ,
und Holf cross . . .

Prol'l l "John MoGroth
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~ , . :. , · I' ~VO ·~~~_ ·~~ohe~ . ~t~~ :~inol, ' P~~'~ o; ',~ -'4~~~'hip~J ~'
Wh10h , noedless "to, s03:~ hoe ', tok.enmuoh l 0I:lBOJ," ;t hDn .l ",' ''' ' ' ..

.. .: . ~:.:~;;: ·~~1I;~ti7:~~:~:~t~~~~:;q=~~:::;~~ I I .... .
' s en t "c ut .in -~"r1" ,Fron!. 't ho t ::,t " UB, lIblE1'_to 'P1n~po1n t .

:::hO~r~~t P~~~~O~~~~~_~i:;:~~h. ~o~ool .m~~emv tlos ,

", Hi.. W~k 'n . ' 1~: s~eit fOur op~i~~ o~ 'to ,whY osrtos:n .
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Idep~ und techn~qu .. tor 'defl~tilg . ~l th , ~he8e probl6lll or eoe . '

: 1 thought 'ot :f1rat '.thot' i , cO,U1d occoapllsh thls by ,
meoting 1l1.1t' -t~qp.8r8. ogoin 'on-.nn , 1nd lV ldlW l 'basle;, "Rollever ,
lihUe I , doi1nto¥~:to , follow up' bymeatlng lIith .ecae of ,you ,

~~~~o:r~ .-~~:~~::~'~~.~l~~t~~~ ~~:~i~:~l~~' ~OOOSBOr7 ) .

, ASolil:1-find'eisolf. '~P~8~ ' on , yoUr gepo~U81 ty but
yo u 111111'. ' rhope, :,bellblo :to · shure ·in ',tho ' bonof j,te 'o f '

~~~~v~ .~~:rh~~ti~~i= ' <:· ,l.d~ll8 1fh~,~~ I '.Wl.1t ,~vont~.llY puss:. r
. : I ~ou1d' , (I~P~~10 to" ~'t .~h:t7. ,m~6h it you lIoui". 's ill ro ' YOur"

~d008 'n!;)J:l.ottorhol\' 81m-pie seu might thini.~hoy, ore . . It you
hove 001:1.0 m1l1th nnyth1tlg ,wHloh ,he lps your pupi.l.B cope- '

.~;.t~bie~'u~~:~S~::, ~~ .o:o,o~t . ~h~ !'.t~a~ . teoo~ers .~~ght. .

~8. :·~gUib ': ·fO~ ' ~O~' dOo~o~~tlon. " '.
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._: ~:~~~m~~tt;~~~~~~~~_,~~~b~;l!I~~: ' ~~~~~~lm~~~1~to thfoc
" ~PlcB her o . .. . ~ " '

.1• ...,.--'---',-~-c..,.,--.,---,-.,---',.,--...,..,--__.,--.,---,..; --,'~.,-.,--:-"-,-,--:-.,-"-~.,-~--~---'-

s.: " : ', '.' :' " " ,.','" , ~ .. j. : . " ..
In ,t ho space be loll ;' :'Wou1d you plC IIS.tl', t ry .ec e.:rpl uin wtWt

!..~~:c~~;~ ,~:~i: . 0 f: .~UCh Of "thO: , ·t.~oo ' ~~,1~~ ito:em, wglve

", . .,, " \

:..-::?.-:. :>
t .. ·
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Boas ons l

'lbp lo nWll~o~ 2':'; , _..~__-,._-'- ~

B01l8onsl

, D. " Wha t . in your OPin ion; (J~C t)'l.(l rfloBons fo r thfl d lrrioul ty
w1th those top1c.S ?
Topl o l1W1be r 1. '- _

. .. ,~

' I.



·_/ .
. , '

.'l'bP l c n Wllbor ) .

ReOBO!?SI

.,<

~• . Whot . tocmlqu o8 or op pronehce eon l OU S llUQ&t to o tho r
too'chu rs to r dool1.na . 1th t hese troub~oaOllo ' to pl09'2 .
P l ooBo ln clude ld oos . • hl e h JOu ' ho ve ldovol op o d 10lll' s el f ,
r e od aboat, o r zooCD1"oo f roll othor W o o her s . YOill' ldoOB
wo Uld b e .gr e o tIJ op'pJ'(lciotod un d , no mltt ter hot! sUlpl a
0 1" oloborv tc . SOllO~ el se 11lght _t~d t tKtm v017 htllp~U1 .

' SI1UO~ t1~~ ror..dOUl 1.ng _ ,, :t,.~ bopiC 1. ' -:.~_-:...__.--;-_

i' .' '"" .' f: -.
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Suggestions for dctllUtg-W1-~h._ topic 2., --'-

Buggcstlonafor de ul1ng with -t op io ) . -' ,-,--'~
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1 26
/ .

2. -,-:'--,-+'--,--,- -,- _

1. '- '-__""'-__'-...,...,......,.-,- -,-_

MlI th omotlQB -In t er n shi p Pro1ec t

Tonc he r ', s netle (voluntury)I ---' _

1\. 'Ibo fo~16...1n8 topics rave been rated by toaohers o/the most '
d l;UcU3.t fo r t~lB grodc l evel.

Estlmot14g

.g;~~~ ~~.I. :, . .
Gr,eptoet oQJm{)n fllotO rs
Subtrllctlon )11th mb:od nUlllorllls
'flv e,r nstle •
Di v is ion o r dec'1.lI1Ills
Per ' Cent . .

. ~O~d Pro b loml ..

~~j~e~~A~~~~~ ~;h:~~;o~~~;l~~t~\~~~ :~B~~~~~:Op~:o~~
list tbOlll bore •

. C. Fro:u the .ebcve l1e:_t ~ · 1ncl.Ud 1ng nnY" ~hl i:h Tou 'might hov e
tiMed , 'plaos e sel-a c t ,~ top 1os which s ou c.ons 14 er' to
be the ~ t roubloaoJD.EL e nd , at the B Olllll t1.I:l.e , try to
z ero' i n on the spec1tla t ro uble some ports. ' Li s t the
t hr oe toP~s ' her e . 1'1. J " .' ',:- .

/ . J. --'-'-..,...,.--j-""--;,-~----~--c_:_
. In the " space bot~l(; If(lul d - i'O~- ' p~O'UBe ' t~ to~ ·e;;l~ 1n':Mhn t . :
speoific nsp c ot l'l oc:ouch of thll thr:ee top1 c s 800m , to give
the~ mos t t~uble . . '-< . , •. "" . •



D. ~:'t~s~O:p~~10n . oro t~o reaSons f or. -th e dlfr loo l ty.

'!'bpl c nW!loor 1. _ -'- ~_..c..._ ___,___,..c...
s e osons I

.J
.'

..'- ~

I

I
. 'lbpl e nU!iber 2 . -:- --,~ .:__-

BOSsonS l

j <. ~. , ':'- .,..

1-: '

'. .

' " 'J ' . :'.



I 'lbp1c DWDbor 'J . __...,..._----: ...,.._"'""' '-

R6f)S0J1~~

I I' " •

E . Wl:!ot t C.Chn1quoe or npproechea cnn .1pusuggost to other
teachers for doo l1ng w1th - the se trOut;Jtosolllo '"top1oB'?

. P~OOl'le 1nclUde' ,ld ooswhleh ·you huvo dovoloPod ·yourseif . . :
rcud abou t , or rocol':vcd f'r<lm othor toacbere s ' "yPur , 1~OO l\l

would .be greotly upp r .oc1o t ed ond; ·,no.·mottor .hall s1J7lpltl ,.
or olu1;lorll ~e,l...!~.~.~.l S C ·m1g h t . f·l n d thOlll vorr. .h e l pf ul.

" S~ggos t10na fo r doa~l~ wi. th toP1~ 1. '--_'--'...,...~-,.'"'""'_





Jl:othomotics Interns hIp ~Pro 1 ec t .

" .'I'ollOhBr:~, ~OIJIe .(vol unt ory ) -,--:_--:--:-''-_--: _

' WOrd Probl oms .
' Sol~fng Por~Cent 'ProblomB .. '.
Percent of reereeee nnd teceease '

'j In t er&s t :'; ,: " .. :"i " . ·, .: . ·:

""::~~~~ {~~~::~. ~~n;6~~;:)'onlf sC1ontif10 " hotetto~ '
' l31mllur tlgur oo . - ( f1 ndln s: 1II1801ng 'ms(lsuros : ' ,

.~~~~t~~:~10~~; " , ' :~ , :: _<: :"': ~:~.~>':: : ::': ~', .:.. ' . : , ..,~ ' :,:. ' , ; " ,, ':~ ' .':: ' .- .' .:
-;~u:rea-~;~i~u~~" ~:~:~~to~~~'h~~\~~ ·'~~~·~~~;e~~~:£~: ·
~l1s ~ , thom hBr~~ " ," _ .. . .. ' ' '' . " .

,/ . '.«'. :-:-- '-:'

:. ', '

, ) .,.;/ ':" '

. " . " ': . ',. :. "" \' :, ," " " " ': .." " .- : :' ,' . :~ .: . ' '.. '. ~ ~ . ' : " , -.' . .:' '- '
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D. What, 1n seur optn1on , ora ~bll rl;lusons "for the .d.1rnCu.~~ . :

wi t h ~h08e to plctl?
'I'Opui number 1 . -'- _

ReusonS I

". 'lbp10 m~bcr 2 : ·__-'-_....:.... -''-"-



'.- ~': \

-;:.. '. .'.~..

f1ooaon~ 1

·1 ·

. j

I· . I.· ..•

~. toP.-nt .teo t.., l q u oa or up, rooc hba c orl 7~U a uggoa t to othe r
tono he rs fo r deuling :'11th thea e trollbl08Ol1lo to p ioa ?
PlOlllllIl includo I d olls rhlc h lO u . ·huve ,dovolop~ yo Q1'801 f. •
rQud Dbou.t, · or. rooolvod rrom othtlr t OAohe ra . YOIU' Id oo .
'WOu.ld·bo greatly cpp r oc l a tod end. no mutter hOw a1.llpl 0
Of OJ.ubot'!lto . eoa.u b047 , ~18C 1II 1g~t find tho~ vOn' hu~pru.l .

~U680.e tion e for d eoling .. 1 t h .toP l c 1 . __.,--' ~

'I .'
: ' .

. . l .'
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