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. IHIRODUCTION. o | 7
Duu ing tho 1990'9, parﬂcularly l;\ fheﬁJnHed STa‘*es,_’rremendous
chanqes hu\.m to taKe p\u\.e n. ngathemaﬂcs educaﬂon. These changes
wmd qc-nerulud by 'nCFOOban demands bellng placed on mafhemaﬂcs by a,
gmlm*\, thal was bea.ominq Im.reasingly more ‘rechnlcally and sclenﬂfl— ‘.

|
callv based. More aml more yraduates of high school were enferlng '

dniveﬁﬁ'ilie' and o‘rher post- secondary Insﬂfuﬂons whlc;w requlred
‘, mqm,r |evgls of compefency Than had previously been the case. In
| dddn‘lon the N leuhno|ogy of The compufer age requlred ‘rhaf the
avemge cnflzen be. be1 ter able 1o unders‘rand and lm‘erpref the worklngs T
. of the now rouoty of. whh.h ha was a parf; | The emphasls' on ma*hemaflcs
:drld the matural Jgiences Was qlven. added .emphasis by The reallzaﬂon in .
- 3he lale IQSO'S/Hmr the ’rechnlcal supramacy of the UnHed Sfa*es was™
| belng\ghallenged, as wilnessed by The'{ldunchlng of Spu‘rnlk | In 1957.
Tho rovolu’rlon, purlcd on by The anec’rlon of massive amounTs of
fuderul funds, brougM about drasﬂc %hanglé's In confenf and mefhpd In~

' maihomuli( cducullon 'As @ rosult of the revquTlonary work of e

Uni\lorsl ty of llllno,is Committee On School Ma*hemaﬂcs, The School

o Mnfheny; I'i(‘.‘ 5+udy Group; the Commissnon ond Mathmaflcs, and ofhers, new
T c:unco‘ph f‘ound Thmr way intd ’rhe classroom. There was a massfve In-
thux ‘o‘f‘ teachers back to univérsity fo up’gradlng,v égnd wr‘ifer:s and,

. publishiny L.omp‘anids reaped profits with néw .’r.exf.bil)c;k.s and fnstructional
e : . . H . v .
' t_na‘(o'rials.; . K R ' ., o

The new g,urrlculum WL&é. a maThemchian 's. dell |ghf . There was a

©ogread donl of. L,mphdSIsPOH srrucmre and rigor. No longer was :it -

1 ’ ' , .
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(' °, mathonmhca' -

o J

- . . . t [ .
Caufficient to know Yhow"; now It was required to know "why". " Topics -
. . . . . * . |
war ocindroducad In primery and olementary grades Whlch weré.provlousl'y.
RE L. ’ . . '
resarved tor, high sc’h‘(upi, fand, in"f&?rn", high s.choo'l Tudanfs were °
0. v -,‘ I '

l’“ b\;pud with nm1t‘r‘mi' provlously reserved for unIversHy Algebrd

WS glvgn z»Inc,:eu:m:d omphabls probabIIHy and sfdﬂs’rlcs wera lnfro-

duwd, dl\d rhe«u were some, SUL,h as Howard Fehr. who even advocafed

l
the - introduct ion of cai(ulu In The Junlor high school ’1 )
.
|

.' N\ The IL,VOl\HIOn LDnTInUGd Through the_ 1960's and even"éa,nad

:mp..lus. us publishing Lompdnies flooded the marke? th new. fextbooks, |

and mathemat iCians propdgafed ‘rt\e new mafhemaﬂcs much- to The dlsmdy

.'
\: of mos1 paron ts, many sfudem‘s, amd .aven some foache{s. Bu‘r Tha

revulul fon was ncnL wn‘houT |Ts crlﬂcs. Many prom!nem‘ ma‘fhema‘rlcians
[} a
and oduc.nors deplored the- emphasls on rlgor and sfrucfure, argulng
A, >
£ fhat H tavoured the more capable college-—bound sfudenh “Most slignl-

\
\f canyt among ’rhe critics were the teachers themselves who saw the

“ dl.f'f'i‘culﬂes:’ that many students were.experienclng and'wif_nessed a
. v .| N . i » 4

LT decld ine.in competoncles, pa'rﬂchlarly in basic skills.

i B -
\ p -
‘ As a reswit of The cr iticism and concern, a- coum‘er—revoluﬂon

N v r-3
4

began 10 Take foxm in 1ho late 1960's and early 1970"s. ° The change ls

. a,rlveslod to by Herbert J, Greenberg of the Unlversity of Denver, who, "

I on address to the f11h. Annual Northwest Nfafhémaﬂcs Conference In’

- ;97:?;;s'a'm:

»
~-

Inaihe tate 1960's the pendulum began to swlng agaln, not back
|to the ol d mathomailus, but away from the exfremes ot the new
imathemstics and foward o kind of middle ground that acknowledged
1fhe need “for-computational skii Is as well as appllcations of

,

9

‘ 'Iiurborf J. Groonbt.rg, "The Objechves of Ma*hemaﬂc:f Edueaﬂon,".

Mathemalics Teacher, LXVII (November. 1974), »p. 639.

- I
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o whh,h 15 Loanudlly rovlslng and updaﬂng Tts programmes. N

)

~bvidence ot congernds also given by -recent attompts at reassessment.

einphasis on g more ()Tcral upproach 1‘0 ma‘rhemaﬂcs Is reflecfed ln 1ha

genaral , and by the, ucadonnc -an\d rochnlcal,secfons of society, in-

P 4

' Ty ' - .
3 L

;o

»f-the aims und abject jves of mathematics education with ensuing "ad-

Ldustoont and refinament of curriculum. Sevéral nofablé sfudlus hu\'(e

o .o
Ay

, been vr are bc~ing conducmd par flcularly ln +he UnHed Sfafea, *o s
st templ o l|0' rmlnu tor what ressons ma’rhemaﬂcs should be taught

_oand, conse.quont Iy, what mulhema‘rlcs. Forsmost smong these studies are:

1.0 The (,ouumlree on Bash. Maihemaﬂcal Competencies and

? Skills of NCTM. B _ -
>, " The National Longltud]nal Study of Ma+homa1‘lca| AblLitles. .
5. N.mondl Asses monr of Educaﬂonal Progress. L o '

- . »

A The School Mafhumal'lus Study Group. _

The latter group Is a pelronile -s’rudy group in: mafhemaﬂcs educaﬂon

\

Othm e\/i'deme l., the obviods changa in conTenT 1 mosf recen%

IS , 1

tuxtbooks. There is in rhose +ex’rs an obvlous move fo a more baslc

'()ppl(‘d(h wilh il’\Cf‘O'le)d emphasis on baslc skHIs and concep‘fs. On to

~

Hn. Iocal scene ‘rhls 1rond ls,reflecfed In fhe adopﬂon of the most

ot

-

recenl ‘rex’rbnok ln grddes 'saven and elgh+ the revlsed (r97|) o /

('tllﬂon\of rxmorlnq Modorn Mafhomaﬂcs are wlfhouf the rlgor of +ho '
N '
pre,vlout‘ (|'~)()7) e\ﬂhor\s. |n higl\ school in: Thls currem‘ yedr The
choice of |vx|book5 which are, ..uppoqedly, more-sulted fo *rhe Iarge ) , o
midille group of sludeni s, Ce - - ,'.

s reasonalile 16 as ,umedhar ‘rhe alms and obJechves of- any -

C L . ) ,
- oducal ional p%ﬂogr.\mmv would be, delermfned by ﬂ\e needs of soclefy, In- "+ o

k2
s
h o . -

particular.  The. dei'crmin‘n.!lon and enlistment of these alms .and ob jec-

bives . is uswally left to a number of .select groups or indfviduals ot .

. . . _ .
high academic and protessiopal standing whose - deliberations and
. . .' N » . N 6 . 1
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. conteritori en1 od ob Jecti ves. -

44

»

! peglrlun lun.) are lm.orporaled m‘ro tho currlculum by fhe varlous ,

Cwrid rlnq 1uqmr and pul)llbhlng L.Ompanles. When fhese new pub! |c‘3n‘|ons, ’

DR T

prapetty ..uuﬂm- od, ore plocud in “rhe hbnds of the, 'reachers The

content 1s usually tollowad rul.iglously but ‘rhe ‘degree’ of emphas(s

which teachers place on tho vorlous aspaects of a programme determine,

o a cjl'un"l exlent, -tho degree to which desired ob‘JecH,;/es\ar;ga attained.
of _p?'fnim,y- Ii.mpor‘lancél. fneroforé,. Is 'e‘ rez‘asonabnle peréép‘rlon ‘on tha
par:r'-'.n'( e tvacher \as ro what Is Impor"“ran‘r'I,n\\luafheﬁlaflcs. st

the mtuni ion of This prOJoc‘r to lnves+lga+e the alms and obJecTNes

of mqlhomuf fcs educat lon wlth parﬂcular emphasls on teachers' per= .

cepﬂdﬁ}s of tho relatlvo mnporfanco of a selected number of speclfic

v

PURPOSE O+ THE [’ROJECT \; » | ' .'

TN

|| wm'smod In The Inrroduc’rion fha'r There has been growlng '

concori Tn recent yoars with 1‘he1 curren'r state of mathematlcs." It _ls"’/;

" nok that maflwmatl—cs oduca't'lon has de‘rerlora‘redl._.aj,,' Rafher‘, H' appéars

r . L} . ¥

“iKat the quaIHy of marhemaﬂcs and mafhema‘rl\cs Insfrucﬂon has Im-

proved. thf Is (,au.alng ﬂ\e concern ls the revolu’r‘lonary changes fha? -

look place ln a relatlvely .,hori perlod of time. _ Many of ‘rhe changes

Cwore alnupt dnd drach ‘ﬁ\d as a resuH there was a grea+ deal .of con—f:

“a

. fusiom. Thu—\ﬂ\confusion,' ‘N mdny ihsfances, resul"fed from ‘teachers'

- / ot . .
unmmcrprc«r(r?’}lon of tho purposes for. fhe Im‘roduc‘rlon -of The many e

how loples in malhemdhcr; 84, we jound Tedchers +rylng to feach

N e

‘Unduf Idndlng, Ic xchlng o*rher numera‘rlon sys+ems and other bases tor

maJtory, LOHSI(JP(IH\] rhe fundamen‘fal properﬂes as’ ends fn Themselves,-

.md qonoral Iy mi“,lnﬂ 1hc- true .,pir‘H of the revolu‘rlon complefely




ey

s o ' 5 o
, ;

1. . : : ‘.;‘ .‘|

quy Jb')lll@bd that H was no longer necessaty fo be concerned wioﬂv basic. -

©oskitds, but 1h15 Was a .1a|se assumpﬂomas l'r was never peqlflod vadny

curr t:ulum rovis Ion gronp ﬂw1 thls. should be, The case. ~in fac1L The
?anhunullt._; cutr iaulum reform groups cf fhe 1950.'s and I960's, wlf;ouf

ov\(.holz)llon,l wv..;o. (,OTBf‘l:] Q spell ou‘r the lmper’rance of malm‘alnlngl "
skl lis Nm ohe of “+hem proposod avlessening of skllls.é ‘whaf +hen,

'|-‘ \ re c L] G

-~

- g the cau o .0f the prob!em? I‘r is fh(. erer s opinlon +ha+ é baslc

~ v °

cause of many . Problems In. maThemchs educaﬂon is a |de of awareness
on the part -of" Toac.hers of 1he alms and obJec’rlves of ma*hemaﬂcs

oduc..n ion and an ignorance or mlsmdersfandlng of +ha purpose for the
Inlrodudlon of the many. new toples In ma”rhemaﬂcs. p
? \ ) i o' .

1 1s the purposo of ths proJect To consfrucf a comprehenslve

1 ‘ .
st of bas ic con1en1 ob)ecﬂves for Jun?‘cm high. school ~mafhemaﬂcs '
and ’ro presen+ ’rhls | |51‘ +o a selec*ed group- of grade seven and’ elgh*

L * 13

_ ma‘themdﬂcs foeachers for thelir evaluaﬂon. . The obJecT I’s To deTermlne .

1he Teachers‘ perm,pﬂons of The degree of’ !mpor*ance of These obJec- -
v . '
Hves. Of parﬂcular lmpor‘rance 15 'rhe degrge of emphasis fha* e

~

Teachers place on Lomputa1 uonal versua s‘rruc‘rural aSpecTs o{ maTherﬂaﬂcs ’

<

as 'fhls appears To be a perrenldl problem dlfflculf To resolve.

¢
r Lo

"o ‘

JUleFICI\TION FOR THE PROIECT L C >

o .

The Idéea for this pJ‘OJeC‘l came from an exémlnaﬂon of maferials

a

-

f-rom the CommnHee on Ba;ic Mafhe‘naﬂcal Compefencies and Skllls oft.

NLTM The ObJeCI ot rhlr Lommlfree was To draw up a Iis-r o,f baﬁ.ic

IR

. compufencle., and skl | 15 which would serve as a qulde for currLcqum

T

-

2Giyn. K. Wooldrldge, "Some Commem‘s an Compufaﬂon, "Teachlng
Malhomaflcs, III (February, l976) _ped . .

v - - s . ? ~ -

>

H.

i
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3-HnmrhemJ14cs more

‘r 1f)duy o uuciely.,

lu '

‘ fo. bﬁNany gre¢1 d\fflcul+y 5n the par+ of The major i-ty-of ‘students. _ A

0 d‘rn{ul()[)«.}r', UII\C S
Fhe sane pu1p05e. lany indidequs, (nofably Max S. Bell, Sol We|ss,
R s L S . R ° o

and Hurhur1 J'-Gre‘nberg), are concerned wlfh‘+hevs+afe‘bf hérher'

suitable to the. needs of the maJorIfy of sTuden%e R

¥

o

Ot quJrerﬁt|gn|f|cance to the wrifer are the comments end
Upipionh o1 many eeJ!pagues in mafhemaflce\educaflon.~'Genera4|y,
':éjche}b dor nor'pr&fess'fo exberiencé any cdhslderable degree of

. a
‘diffleu|1y :n prlmary and Iow élemenfary grades not does there appear

s Houcv«r \tﬁsgudcni, move up the academic ladder, especlally at the

;Junlor hugh Jchool lovel an |ncreaslngly greater proporflon seem to

nxporlenre dlffILU|Ty, more students appear 1o be Turned of f from, ®

maThemu1|c5 This uf1|Tude Is ofden carriled over lnfo‘hlgh-School S
- 7 . B !
‘nud, bO,/Ji is nof uneeymon to, &Ind “that many sTuden+s, when givan
o
lho opporrunlly, ulcc1 not to do mafhemafics - a on%e favoured T A

e e

-

J\)(_,thu.f"" : : T . ' ' N

Il

In addition, one hears the constant complaint of high school P

mathema}ics arnd scienee leachers that ‘$tudents are seriously deficient \i 81
J [ " : . , S
i bautc mathematital competencies and skills, Simllarily, fﬁ? ’ ’
universily;end tochnical schools are dissafisfled wlth the maThema+iEér

abilities of hjah 5chno| graduaTes %oman.TO‘Them:

‘.Thc'jUHiOJ h1gh Jchoolflevel was chosen because of its: crucual

apoiitian in the oyeral | malhemafjcs curricutum. Junlor hlgh schoo| is

. ’ . A
‘1h0 br|<uu‘be1woon the ilcmenfdry mafhemafrés of lower grades and the
-—-b.' ) . - " i .
pore spo. iallled mathematics of high school %T'Thls level it would be
- . . . - k . - ' \
. : : l
A . B!
. °;:" ’ ' Wy oo -

~ : . . “
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\

redsonablc 10 assume rhd1 The maJorITy of students have masTered the .

baS|c skx!lo dnd <oncep1s neuessary for further sfudy In maThemaTlcs.

Also ar 1h|s level vTudenTs are movlng from .the concrete and seml-

¢

concrete to fhe absfregr level of mafhemaf!cs. More.emphesls s

p]accd on the structural aspecfsi&f mathematlics and-The'program-is_u
.(; ' _\ : ’. . {
more infegﬁafed I'n shorT, at thls point The baslcs should be con--

;

oitdaxed and the foundaflon Ia‘d for more formal sfudles In

]
-

ma themstics, " R a RS
LIMITATIONS OF THE PROJECT -
- This study is by no means an exhaustive study of the alms and

-

'objecTives of, mathematics. Though consideration Is glvén to the aims

and objecfiQes of mafhema+ics In general, emphasls s on the content

obJoc1|ves with par1fcular reference To the Junior hlgh school level.
l

An dTTempT has been made to consfrucf a comprehenslve IIsT of content

obJecTuves. |n|¢lally, a List of 156 obJecf!ves was consfrucfed

This Ilbf was later condensed to a more workable lls+ ot 115 obJecTnves

Still, the '?QQ*“ of the list |mposed seyeral res+ric+lons.' The .

-
A

wrl1er=acknowledges the following |imitations and restrictlions.of this

T

stody. ’ . ’ . . ‘ 5:1)“ A

-

o

1. The study.is confined to a rather looal 1zed area comprised
of the Integrated and Roman Catholic schools In the area
from Brigus .to Victoria in Conception Bay, an area with a
total school populaiion in excess of 7000 students.

The sfudy is confuned to Junlor high+school and only
grade seven and elghT teachers. are involved in the suryey.

s L

- -

3. The’ sample of teachers is pre-selective. No anempT .
" was made to randomize the Sample,'ra+her, every grade .
seven and eight mathematics teacher was Involved.

Lo - =

s



.. There is no attempt to use éophls*lcafed-sfaflsfical"fech—

‘niques. The chief statistical measure used. is. the arith--
metic mean. The writer reallzes the limitations of such a

measure and interprets It-merely as an'indicator. No
attempt is made to make absolute Judgemenfs.'

‘An afTempT was made to determine teachers' percepflons on

the deg of.difficulty that they. perceive students fo
have with respect to each objectlive. This proved to be

impossibla. Since this factor was of secondary consnderaTion,
: IT |s not reporTed on herein, . : ;

4]
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TR - THE AIMS AND OBJECTIVES. OF MATHEMATICS

THE_PRE-WORLD WAR 11 PERIOD

In the distant past the main emphasis In mafhemafics In'prlmary

" and elemenfary 'school was on Lompufation, or whaf was common |y called

" segmented subjects,

\_

arifhmetic, wnTh any TreaTmenf of other branches of mafhemaflcs (e.g.
geometiry, algebra, and trigonometry) reserved for the final years of -
study in high school. Thue,-mafhematlcs waé_TreaTed as a'eeries:of

0 -

Developmen+s.during the earff part of the 20Th'cen+ury Ied to

.an increased interest in The role of mafhemaflggxln soclety, ~ One of

the; major’, factors conTrlbu+lng to this lnferesf was the GreaT De-~

'.presslon-of the late 1920's and early'l930's. Among the lmporfanf

invesfigaf(ons conducted durlng'+his era was'fhah-of the Joint
Comm155|on +o Sfudy the Place of Mafhemarlcs In Secondary Educaflon C
E1933) According to Butier, the Commlsslon affempfed "To define

The plaee of maTﬁemaTncs in” the modern educa+lon program and: then .
BY

'--organize a mafhemaflcal currnculum for grades 7 To 14 In~ferms of

, The major mafhemaflcal f(elds which would provide for conflnulfy of

deveIOpmenT and flaxrb|||+y of adminlsfraflon "3 The program was

. based upon an assumed normal mafhemaflcal-ablllfy of a’'pupll who had-

- comp leted érade six. As a definition of normal mafhematibab abijify

‘The Commission enumerated the following points: N

e

N \ —

]

- _ Chartes H. Bufler, F. Lynwood Wren, and J. Houston Banks, The
Teaching of Secondary Mathematics, {New York:. McGraw-Hill Book
Company, 1970), -p. 23. : ‘ . -

r




Tlmes when educal ion was seen as a.means of sofﬂlng the” soclal and

N Qand reasoning. No consuderaflon is glven to Toplcs reIaTed to algebra.-

10

J. A familiarity with the baslc concepts, +he processes, and ,
the vocabulury of arIThmeTlc. E . ) ) . S

2. Undersrandlng of the signlfucance of the. differenf poslflons :
» 1hat a given digit may occupy !n a number tncluding the '
casc of a decipal fractlon. !

-

" 3. A mastery of the baslc number combtnaflons In. add(?lon sub-

_ tractlon, mulflpllcaflon, and\\IVISIon . .
- 4. Reasonable skill in compuflng w[Th lnfegers, common fﬁacflons.

?

and decimal fracflons. . .

4

" 5. An acquaintance 'with the princlpal units of measuremenf, and
'thenr use in everyday life slTua?lons

6. The abuluTy to solve simple problems lnvolvlng compu+a+lon Y
. and units of measuremenf . )

‘7. The abiliTy fojrecogniie,-fo name, and to, skatch .such common
‘geometric figures as the recfangle the square, the clrcle,
;- -the triangle, the recTangular solld, the sphare, the cylinder,
' and the cube. -

8. The habif of esfimd+in§ and'dhecklng }esulfs.4

It is apparenT from this IlsT that The emphasls was placed on
the compufaflonal aspecT of maThemaf!cs and lTs appllcaTlon In the ’
utilifarian sense. .This was in keeplng wnfhtjhe phitosophy of The .o ;_' -

pranmemees

economic problems o//+he—dayr’~€d’splcuous by 1ts absence Is’ any men-— -

“tion of some of fhe more formal aspects of mafhemaTlcs such .as sfrucfure '

4 ' &

o Abou1 the same Tume (I932) The Pragressive Education Assoclaflon
eJTabllahed a commITTee on mafhemafics and lTs reporf In I938 enumera1ed ¥,

the functions of marhema+|cs in terms, of four "basic aspects of Invnng,r
.o 9 .

‘1. Personal living.
- /

“Association-of America, Inc. and the National Council of Teachers of’

lbld quoflng from Joint Commission of the Mathematical

Mathematics, "The Place 'of Mathematics In Secondary Education,”

Fifteenth Yearbook (Washington, D.C., National Council of TeacherS',
of Mdtbeméfic$, 1940), p. 23. ' . .

'
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“2. Immedi'ate personal-social relationships.

.
LS
N

3. Soclal-cfvic relationships. = ! . y .
4. Eccnomic rg:lcn‘ionships."5 . : C ° . -
. R , . -
Here, as in the previous ‘instance, the emphasis is on the social and

economic. aspacts of mathematics. Obviously, the role of mathematics

was inferpTeTed as saTisfying the needs of The people with respec+ to
v

These four basic aspecfs of tiving. 'Skills and appllcations sulted

<

’ro snfuahons encounfered in daily ||fe wou|d determine the con‘ren‘r of
mathematics progrdmmes.
Durung this per|od maThemaTics was glven unpreceden+ed aTTen+lon,

possibly becauae of its role in economlcs and Its lmpor+ance in con~

sumer related situakions. But The attention was t0o.soon dtverted to

" another sphere, as the United States and its allles found themselves
engulfed 'in the second major conflict of the century. The economic
revivaTiovershadowed'+he,@xperiences of The'depressioh_and fhe”ém_

N N . .

- phasls on education shifted to tralning ‘Inductees into the milltary: .
\r . M v, l. . ) . . . . s ™ .

. . v

THE POST WOPLD WAR ll PERIOD

F

The Second - World War had a greaf effecf on maThemaTlcs educa—
- tion in an unsuspec1ed way. Serious dechlencles in ma+hema+lcs were

discovered'among inducfeeé in war—fralning programmes. Consequenfly,

» A3

“the Comm|ssion on Posl War Plans was esfabllshed by the NaTlonaI

b, CqunC|l ot Teachers of Mafhemaflcs in 1944 to plan mafhemaflcs pro-‘
5 . h .

- grammes. One of,its malniiheses was that "the school should

i
\

- S1bid, quo1|ng from Commissjon on Secondary School Curriculum of

fhe Progressive Educal ion Association, -"Mathematics In General Educa~._
fuon”; Reporf of ‘the Committee on the Function of Mathematlics .in.
General Education, (New York: Appleton-Céntury-Ctofts, Inc.s -1940),
p.2%. ' : N W




<,

educatuon. There was |ncreased concern abouT a general rather Than ’

12

. guéraﬁiee functional competence:- in ﬁathemaflciéjg;éll,wno can poSginy'

: achieQe Pt 6. The dpbroach was a general dng\wl+h fhe emphasis on an

opporfunnfy for all. The'sifdaTlon 'n The Therles and fhe revelaflons

of The forT|es gave added emphaSts To efforTs to improve ma1hema+ics

6

P

-_-speC|a||zed education. The major probiem as. far as mafhemaflcs-was

concarned was to determine those aspec+s of mafhemaTICal knowlédge ,

- t

whnch would be Lomprehenslble t6 ‘and signiflcanT fpr avery lndlvldual -

who was capdble of parftC|paTlng in The educa+lon process. Thg , ;

, Comm|5510n, in |T5 report, made the followung proposal

. whatever the ability of an- educable person may be, +he
general education programme In mafhema+lcs must provide hlm
with & background of skills and lnforma*lon to enable him to -
compute with facility; to undersfand appreclafe, and’ con-
struct a valid argument; to .recognize-and analyze a problem
situation; to discriminate betweén known and ynkpown elements;
to distinguish between relevant and- lrrelevénf\da*a, to -

- recognize basic relaflonshlps, to de+ecT fundaménfal differ- o

ences, restrictions, ‘and posslibllities; ' abé lnTelIigenT_
guesses and estimates; and to evaluate and interpret.results.

Y

. : . ; ] - -
Butler had a simijdr'philosophy. Writing at a Vafer date he sald:

' The faét that.this programme should be designed ‘fof the.general
student,-and not for the student interested.in speclalization,
does not Imply that it should be a watered down treatment of
computational techniques or a memorization of formulas or rules.

' There are mathematical concepts and procedures which are of
dimportance to the educated indlvidual.” I+ would Seem that in a
technological age, no person Is well-Informed without at least
some fundamenial knowledge of the natyre of proof, the basic

" conteptsof the.structure of our number system, algebraic and - |

"geometric structures, the nature of measurement, the cgncep?s of
relation and funcii-on, and baslc sTaTIsTIcaI measures.

b

" Butler does nof envisage a general maThemaTIcs programmé,as one

for the slower group of students but as one for every citizen, or al-

2
’

most every .citizen. He advocates a slower paced mathematics prog mme

. -
Ibld P 29. ;
, 7Ib|d ‘quoting from Regor+ of rhe Commission on. Mathematlcs New
York: " College Entrance Examination Board, 1959)., p.11
© Bibid, p. 31. : L

<

’
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. "l )
Cfor srudgn1t‘of very low-Tevel competen

. ! ) ) ' . J A . '
. "general mafhgmaTics"yfa unifying body of concepts-and progesses fqr

Vb

A

LN

He also recommends:an en- -

riched programne for the most capable studenks, byt the most Important

YacT is Thar he'does not envfsagé'differenf pFograhmes. He'seeé the

' dlffercn1|a1|on not in subJect matter buT In lnferprefafion, pace, and '-

'S

enrnchmenf. He sees a two- +rack programme ‘wh.ich wIII, on TH@ one hand,

. t
-3 o . R ’

'ca+er.fo the ‘user of mafhemaflcs,-and,:on the other hand, will cater

L R B '-I A . "
to the student who wishes t0 pursue more advanced work In mathematl|cs.

He advocates a common core for all levels. This Is what he means by’.,

)

n

‘all. Buller lists the followlng obJec?lves of general mathematics:

; Ma1hema+|cs should make provuslon tor, . o S,

1. Compefence in basic skills and undersfandlngs tor deallng
with number and form.

2. Hablts of eftective thinking - a broad *erm lnvolving
‘ analytical, crlfical, and posfulafionaW thinklng, as well
as reasoning by analogies and the developmenf of lnTeI+€€-
tual cur105|fy . . /f
u‘/

3. Communlca+|on of thought fhrough symbollc nq+a*lon and.
" graphs. _

4. Development of the ability to dlsflnguish betwesn relevanf
and irrelevant data. -

5. Deve!opmen+ of the ability to make re|evan+ Judgemen*s
through dlSCFImlnaTlOn of vaIUes. . ,

6. ngelopmgnf of anellecfual independence.
7. Development of aésfhe*ic apprecla+|on-and expresslon..

8. Cultural advancement through a real ization of the signi-
ficance of mathematics in its own right and . In relation
to the fofal physical and soclal sfrucTure.

P

The changes in mafhemafics education ThaT took. place in'the .

post-Sputnik era were Chrefly changes in confen% the fundamenfal

objectives of mathematics education were baslcally uqchanged. _True,

Nbid, p.as!
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"Cal lahan ou}lines #wo'levels-of objecTIVes of‘mafhemaflpé.

»

[} " ° ' . i
’ ’

there was a, grejfer degree of emphasis.on mathematics for the more

by . y

dLudemluully lnulnned wlrh more concentration on the more formal

aspects of mathcmaf|cs. Yef, many ma?hemafnclans recognlzed the neeg

for u broad general. programme in mafhemaflcs whlch would be suited to

the needs «f the majority. One such mafhema+|clanlls Leroy_G.

ashiohable t- laftgs to downgrade, If not in fact
lmmediafe, "and ufl|i+arlan ob Jec-

" Yet reporTs of ‘the death .
cial uT|I|1arlan obJecTnves In mathematics for general
~Tion may be somewhat premature. The develdpment of -

lable skills in the contemporary market place, the develop-
ment of intelligent consumer skills, the’ deve/o ment of
quantitative skifls needad & enable one fo enjoy increasiig
Ielsure time agtivities may have their- IenglmaTe place. in
The_develoqmenf of the "good Iife" for:students in. general
education. . . . -

' His'emphasis

|s on The soc1alnz|ngk3r humanlznng aspecTs of afﬁéﬁgflcs. He defines

Leve! | obJeeTnves as é@NTENT obJecTaves, +hos whlch enable man To use

Tathema1nca as'a tool to ald him "to know and | ranslate more accurately’

his objective world."]I He defnnes Level 11 obJecT1ves as FORM objectlves.

A ° ’

These include the Ioglcal reasoning'assbciéféd wlth mathematlcs which

i !houghT of as "an lnd|5penS|ble sTudy in the general educaTIon of ) -

u17

man . ,Inherenf in this categorization are three broad objectives of

-

maihemalics in genera!zedUCaTién!- the utllitarian contribution, the ™

“ . . . !

spéculqtivo or thinking contribution, and the atfective or humanlzing

contribution. -

* Another mathemaiician .who considers mathematics from the general

He emphasizes

or,liberat-arts 'point. of view is Irving Allen Dodes.
. . . ' . I

0lnroy G. Callahan, "Mathematics in General Education. —.Cha"ges
Constanls, “Concerns”, Educational Leadership, (Washingfon, D.C.:NEA, -
May, 1970), p.827. .

]||b|d, p.828. . o -
M 0bid, p.8rg. o
.0
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.. ) , * l . ,
should "open the eygf-of the students to the beauty and wonder of

“motician."!12 . '3 T \

“two. as fol lows:

15 ' . ,
P . Vy
: 1

t?fhe‘&u|rura|-aspec1 ot maihemaficj "designéd to ehable'fhe-cifizen +5

undcrsiand and apprec|a1e the mechan st and background of his enVIron—A

_mcnf 13 However, he recognlzes the need tor cerTaIn skills necessary

for_"The adequate parficipaflon of\a ciflzen in his.TechnoioglcaI,

commercial, and industrial sociefy.}]4 He.also says that mathematics

’

’

!
N

mathematics witholt. attempting ta ma&e the student {nto a hal{ mathe-

a o

" Howard Fehr, a noted mathematiclan and mafhemafics-educafcr;

takes a differenT point of vlew, but he does recognize the need for

i

.maThemaiics for fthe mass- bf The s+udenf populafion. He says, ThaT “The

l
main virtue of mathemaiics in modern socieiy Is'tpe facT that 1t aids

ihe non- maThemaTIC|an, the appiler, To\do his Job with greater efficiency

dnd |n°|ghT 16 He sees’ mafhemaTIcs as the basis for all Technologlcal

!

research and Technical Trainlng and recognizes three basic levels of

J P f
mathematlics needs:
. . e
1

. 1. For the professional mathematician.
2. For the sclentist and Tecﬁnologisi. C ' )
3. _For'fhe semi-protessional techniclan and tradesman.

Fehr'separafec mathematics into two cafdgories - wiih-respecf to

TRAINING and wifh"respeci'io EDUCATION. He disfiﬁgqishes between the

1
) . 1

I3ir’vin§ Allen Dodes, "Some Comments on General Mathematics,"
Perspectives on Secondary Mathematics Educafion, ed. Jerry A MclnTosh

;o 1DIbid, p. 1957,

_(November, 1968), p. 665.

(New York: Prenflce-HaII Inc., 1971), p: 155.
— '4|md, p. 156 S , _ .

10ioward F. Fehr, "Mathematical Education for a Scientific,
fechnological, and indusirlai 'Society," Maihemaiics Teadher X1

¢
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Iraining Is conceived as constricting the mind to think, and
the body to operate, in a given way. Education, on the-other
hand, is conceived as liberatlng the mind, freelng It to ask
questions +o seck other solutions, to look for new’relatlons,
to adapt one's lhinklng and self to new condlfions "

he indicates that.|f is fhe role of the schoo| to ed-

. In this rospec1
ucate and the roie.of the vocat ional school or technlcal Institution to

" Arain. He thereby discounts the Inclusion of technical or consumer-
" type mathematics in the school curriculum. . His emphasis appears to be

. on Iﬁc‘fuTure_sfudV aspect of mathematics. He makes no reference -to
v the cocial or cul+ural contribution of mathematics. Hls oplnlod .appears

i lo be that everybody should study honest" maThemaTlcs, ndt Just
M

fe]

-

‘aritheetic, - To quote Fehr:

N

/. The mass of the péople should study mathematics ln the same
f " meaningful and similarly structured, (though not so, rlgorous)
manner, adjusted to thelr rate of learning, to +belr mental .
abi ity to make abstractions and deal with complex ideas, and "
to their need, for many concrete examples and appllca+lons of -

J S any mathemaff%al concept to.be learned. They should study the.
same mathematics - but not so much, -not so abstract, dnd at a

a
0

Fehr s point of vlew s worThy of further considera+|on His view-

! ponnr is that all branches of ma+hema+|cs have- cerfaln unlfying concepts

“Seme of these such as sets, r9|a+ions, algebraic.struc-

and processes.
tures, and mappings are common 1o all branches and serve as ‘the uni'fying

i

force. He"Thérefdre envisages. the ma+ﬁema+fcs progfamme és an Inte-

grafed progrom druwfng on all branches of. mathematics with an emphasis .

on the developménf ot the InTel|ecT buT with provlslon for fhe Informa-

tional and skill dlmenS|on.
Indicative &f what Fehr would ]ngludé in a mathematlics programme

’
o

\ . : '
is the outline of course content for grades seven and elght of the

)

C '71bid, p. 669.

'8ipig, p. 670. | '

’

/ ' much slower rate. g, . e

(23
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bSMC]S"progrumme, of which Fehr was director.

- ",J_,

17

of lopics: .

A

1.

-9
[

3

4.

Finite number systems.

.Scts and operations. - LY

Mafhemu11¢a(-mapp1ngs.

“Iitegers andsadditton. = °

. B G e
Probabititygand-statistics.

Multiplicatlon of integers.’ .
. C N . QO

Lattice points in a plane.

Sets and relations.

Transtormations of the plane.

- ’ .

Segments, angles, 1sometrles.

Elemenfary number theory.

The rational number. -
Some applications of rational numbers.

Algorifhms“an& their graphs.
) {(-.‘.5‘ [P

Course, 1| (Crade 8)

"

&

MathiéMatical language and proof:

2. 'groupsl
" 3. An inf}oddcfioﬁ to axlomatic affine geomgtrya
4, - kields. -
N 4

b, The real number.syéfem. '

‘0. Co—ord;nafe gcome+ry: : .T - oo
7. Real tunctions.

8. Descripf]&e's#aflsffcs.

‘9, Traﬁéférmaf%ons ot the plané; [sohe;rléé. '

-

.,
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10. Length; ‘area, and volume.J9

The, above. |ist of contént indicates a high level programme with

v ) e ¢

‘coneent ration on the more forma] ESpecTs ot mafhema&lcs.AgWifhr?he ex-
cepfien_of Iheflgsf jfem in Course'llv Tﬁere.ls no emphasWe on'The com- f
puTa1lona| aspee?s of ﬁafhemafles Very IIttle attention is glven to,
1he utilitarian value of mafhemaflcs The overall SSMCIS programme ‘Is
leen in Aﬁbendix C but some Toplcs are, worThy of nofe as an Ind{caflon
:*\\.of.md1hema¢!eal content -at various' leve[s As an example, we find
aLgebfa/of hafrices and clrculaf.funcflons In grade hine; compufer pro- -

i~

Jranmlng and vector spaces ln grade tenj dlfferenTial and Infegral

—
calgulus in grade eleven " There Is no doub+ Tha+ such a programme would

. provide problems tor many students regareléss of pacevand.presenfatlon.

_MORE ‘RECENT DEVELOPMENTS ' o e B
_As was mentioned preyiously, The*emphasls’begen +8 change Je Thel
‘Laffer ear$ of 1he'|960'° One of the groueSIThaT began - to revIse [ts
progrdmmes was The School MaThemaTlcs STudy Group , beginnlng In 1966

b hoped fo develop a currvculum “Thaf will provlde sfudenfs wlfh a

clear undersfanding of the naturé of matheniatical appllca+|ons and of

the var|efy of ﬁg;§>ln whlch mafhemaTIcs can be useful In our soclefy n20

-

A-panel mel in M@bch I966 to make prellmlnary plans and from Thelr

dlb(UleOHg two broad principles emerged: ~ ’ S

). _The initial segment of the secondary. school mafbemaflégﬂ
curriculum should be devoted to those mathematical concepts
~ which all citizens should know In order to functlon satls- -
factorily in our rapidly expanding technologlical soclety. ,

h

19 oward F. Fehr, "The Secondany School Mathematlcs Currlculum .
lmprovement. Study: A Unified Mathematlcs Program,” The Mathematics
Teacher, . LXVI 1T (January, 1974) p 31. "

3.

?OW Eugene FerQUSem, “The Junlor ngh School Mafhemaflcs Program -

‘ Fast Pleson1, and Future," Mathemat ics Teacher, X1 (May, I970) P 387.

b
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. ‘2. The -exposition of this mathematlcs-for the everage'To sl ow~
j - mov ing studen! will need to be developed It the prOJecf is. . \
+ . .o be a success.?] o e R 5 ! ‘

1he puncl reeognnzed Two besic groups of “students and, while suggesf— .f .
. . . a"T“
ing Iho same basuc programme for bofh, reallzed that the: pace would '
e vory 1hey envlsaged a Jingle programme for Junlor hlgh school wi#h

\ L . .
’ Varluruons in confenf it senlor hlgh school : S .

Follbwnng the' prellminary dellberaflons a cbmmlffee of 20 feachers

- - ‘ de m:themeflcians met ‘In the summer of I966 tq begln +4 wrlfe defa[led
. o ourlines of proposed maferlals for +he Junlor htgh school grades s
_'? Whlle |+ ir InconvenlenT To reproduce all of fhelr recommendaflons here e
y _ ¥ the follow|ng are repreéenfaflve of the” feafures of *he seven - nlne ©
3 eequence. . . : o ! o ) P _f
Lo N An affempf s made To fuse arlThmeflc algqbra, and geometry. - \. :
' . . ( . '
2. Geomerry is presenfed ln .a concrete, " lnfulflve, descrlp+fve_
: . Way. ' . . . - . . \ B} " 6
o _i}ﬁl One,. two, and +hree dlmenélona! geome*fy will be +rea+ed
'4.° Co—ordlna*e geomeer will appear as appropriafe In helping ol
. . describe sets of polnts algebralcally. Solutlon sets of - . : Xy
‘ o algebraic equations will be In*erpre#ed or deScrlbed . .
Teo geomefrlcaliy ‘ . R
‘ - The process of modellbulld?eg In eppiled'mafhemaflos wifL be
}developed at approprlafe places ln‘fhe.seven - nine sequence...
N . }ome relaxation in The presenf stress on structure may be . S
Inoticeable,; but s+ruc+ure ls stitl definITer one of the’
- unufy|ng Fhemes.. . : . >
S ’ 7L _Topucs redaTed to compufers and thelr use w1l| be Infroduced
s o “ ‘le.qg., flow~char#|ng of mafhemaflcal algorlfhms - :
X, The. concepf of funcTion will be consldered early and wlll be
"~ used in many different types of mathématical confenf whenever
possible. . : .
9. The concep+ of a vecfor (dlsplacemenf)’%ppeart i grades elghf
. and nine. Ce , ; o
’ ! 2lpid, p. 387. L ) v
! 7 ' . 3 . : -"I
o © ° .D .

<
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, ;0.’°Probubnllfy dppedrs ‘In grades seven and eighf wlth spme sfa-
‘ "IISTILS in qrade nine. \ e ) S
o - .
lJ.'.Numordrlon sys1ems wIII geT IITTIe Treafmen+ because it will

Ve be assumed that this topic wu%l have been covered in elemen--
‘ . 1ary school. Fz :
L, -7 ' <
12, The seT concepT and set nptation will be used whenever con— .
: venlenf but it will noT be overplayed ,
B - ~ / - A
3. 'Nofaf|on and Terminology Introduced 1n.fhese.grades will be
. com—paflble wiTh presenT day .usage in. maThemaflcs 22

7

‘ .
l Sub;equenf to these meeflngs maTerlaIs were dbveloped for grades

seven ‘and. e:th but, to the time of writing of The articie. quoTed
)
#he;é mq+eria|s,wece nof ayailable-for gegeral publ]caT[on. It was +h9

LR .

2 .
N . . [

'.aim,oflfhe.éommlffeé to devéiop_é Junior hligh sbhbol programme which'
wou|d |edd to an up-To-daTe high schooi p{ogramme. However, The;r.iong—_i
Tange plan was To develbp a unifled K -.12 programme. The comml++ee.was
not strictly qoncerned with conTenT? they also-gave cons[dgrafién to

supplementary materials,- instructional processes, student placement,: and

‘ Ieannfﬁg dif}iqulfies.

R [P ’ .

--Af'abodf.fhe same Ti&é'(l964) the National Assessment of Educa-
| : o - : : A

Tional Progréss CNAEP) was begun In the Unifed,S+a+e§- yA survey was
'.éohducieq in_féh.subjecf Areas.of The'elemenfary_and secondary schgol_"'
‘cufrfculum. One of the subjebt areas was mathematics and in 4he-i5jtiaf
stages general 6bjec¢ivés fof maThemaT?cs_educaTion weré deTermInéd:_

"As reporred by Foremen and Mehrens, They are as follows

1. Recall and/or: recognlflon of def|n|+ions, facfs and symbols.

/ ! , o
2. Perform’mathematical manlpulaTIons. . ' o )
'

5. Understand mathematical. concepts:and processes. , .

.4, .Solve mathematical problems = soclal, technical, and academic.

v

¢“ibid, p. 388 oo



"to reassess fhe populaflon in 1975-1976. . _" - T

2]

Use mathemalics and mathematical reasoning to tanalyze pﬁbb]em
Juruu1|on5, define problems, formuIaTe Aypotheses, maké decl-
sions, and verify results.

1

v -t . .
~

G. Apprdciate and use’mafbemafics 23 . ‘“; R

1 -'.
The results of ‘the survey are nof completely known at . this flme
. » . ‘5" \

Preliminary reports’ |nQ|cafe a decrease in basic computational’ prof!-

ciency At present, objecfiies are belng redefined and it is inTendeé'

oot

Over ‘the past half cenTury -one of The major forces at, work In the

\

developmenT of maThemaflcs currlcula has beenﬁfhe NaTlonaI Council of

: Teachers 6t Mathematics., Cognlzanf.of fhe growlng concern abOuf the

© staie, of mafhemaffcs and recognlzing ITs responslbll|+y In the matter, -

NCTM appointed an ad hoc committee In March 1970 "o draw up B |!ST of

basic mafhemaflcal ccmpefenciesh skills, and attitudes essential for

N

'enlfghtened ci}izensnip in contemporary socie+y:"%4' The'Commif+ee

. &
viewed mathematics “in three basic aspects:

1. yafhemaflcs as a todl for effective ci+|zenshlp and personal
I|V|ng . . S
- < . ] :
2. Mathematics as a *tool for the functlioning of The #echnologlcal
wor,1d. . . - ‘8

3. MaThemaTlcs as a sysfem in ITs own right. 25
The first of These is for everyman, the average clfizen, +he

second is for the sclentist, the englneer, or,fechno[og]s+ who uses

k]

mathematics as a_Tooj;ljhe third is for the professional mathematician
. . . ) :

The committee. sees a bjfic hafhemaflcs'programme as one whi¢h wJII“
sd1isty the needs of afl

\

three groups. For thesfirst,group the

23pale 1. Foreman and WIIIiam,A.'Mehrens, "Nationa! AssesSment
‘in. Merthematics," Mathematics Teacher; LXIV (March, 1971), p. 141.

‘_”?ﬂ[.L; Cdwards, Eugene D. Nichols, Glyn Ht'Sharpe; "Mathematical
Competencies and Skills Essential for Enlightened.Citlzenshlp," A Re-. *

_port of’.the Committee on Basic Mafthematical Competencies and Skills, NCTM

Marhematlcs Teacher, LXV, (November, I972) p. 671.
2)Ibld p. 672

° !
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commi}red I}sTedZAS ifems.of'confehf In,JO'ca+egorIes. ‘The compIBTo

: |i‘s1'

is presented in Appendix C. The Followlng caTegoéles are con-

sidered and ire presented here as an [ndlcaflon of content:

Humbers and numerals. S , S '
| bers ne ' : AL
2. Operations and properties.
3. Mathematical sentences. . -
: 4:"GoomeTry. : 3 ._ ) : .
5. Measurement. < ? - "
6.7 Relations and funcflons , f '
LI . N ) 0y ) r: £
7. Probablll1y and sTafisTlcs. a S
8. Graphlng e
o R
9. MaThemaTucal reasoning. * .° 4 B
P T T
0. - Business “and consumer mathematics. B

1

°

_; It is impoFfan+ to note that the otYectives referred to here and presented -

. oin detail in the Appendix are not fofbe-oonsldéred.ag the minimum com- . "

.pefencies reduired of all citizens sinte the commlttee cautions 'that

o ¢

many will not be.capable of attalning all of them.” = °

4

"' mitlee, invesleaTed the broader aspects o% mathematics education. - For

In addition to considering basic-skills and compéfoncles.dhe com-

.

L4 : .

rhe mathematically |nc||ned The commlffee proposed several prlnclples

’

concernxng the s+ruc+ure.of maThemaTics B

]

1. The deductive nature of. mathematlics. o . .ot
. : T : ‘ o N
. 2. Be uble To’carry-Through:a consistent argument. . ' : ' -
*3. Be-able to d|fferen+|dfe beTween a val|d argumenf ahd an fn-.
. velid one. 5 .
4. Be %amillar &irh the basic properTies of operaflons on numbers.
5. “Be able fo verlfy whefher or not a given sys+em possesses glven
' properfles. , . . ,
© U 261pid, p. 673 - 674. i o .

I
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6. * Be. able to recognlze Thaf varjous concest and operaflons are
related to each other. )

~1, Be able 1o perceive peTTerns displayed in sequence.27'

. The commnf!ee emphaS|zes the fact that- educaTors musf be fully

aware of the changlng nature of socneTy and fhaf any programme In

JmaThemaTncc must be such that IT makes provision. for The changes Thaf

a

are 50 rapcdly occurr[ng. Speclflc referencd Is made to the ready
. f

accesS,%o'éheap poékeg calculaTorf and the affec+ fhese wlll have on

compufarlonal skills.. Reference is also made to the constantly in-

. creasing bombardmenT of sfaflsfics, facfs, and flgures. In the con-. -

clusion of its repor+ the commlTTee states that "1+ Is also the hope/

of the NaTlonaI Council of Teachers of Mafhemaflcs fhaf professlonal

o

K groups concerned W|+h maThemafncaI educaflon for aII cITLzens w1l|

eonsTanTIy sftrive to |@+erpre+ fhe facfors Inf|uenclng change seeing

Theseﬂun relation to their implications for the maThemaTIcs curri-

cul.um."z-8

One'wel[;known mafhemafics edupaTo}-th has taken a firm stand

1 v

-on.fhé rolé of mathematics-jis Max S. Bell. In an address to the 50th

.\ ',. .

‘Annuaf.MeeTlng of the National Coquil of Teachers of Mathematics In

1973 he hadewseveral statements of significance to this discussion.
The sfaTémenTs are background assdmp+|ons for a proposel for a mefhéé
matics programme’ for. "everyman." They are:-

1.* A sound mathematical base well beyond mere calculation skills
is-useful or essential for more and more people in their -
working lives. : . . -

2. The school mafhemafles experience is a clear failure for at
' least a majority of people ‘and perhaps-a large. major|+y

3. Adequate 1erm|na| ou1comes for everyman mus+ also provlde a
durable basis for additional and more specialized Iearnlng
of mathematics, s1a+i3flcs and so OQT . -

u

. 3 L

"~ 27ibid, p. 675.
. 2B1bid, pii677. !
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4. Tuhe'raforms of the 1960's have been very useful in defining a
more vhlid content for all school mathematics and in glving a
much°better mathematics experience than formerly to those who
complete a col lege preparatory mathematics sequence. For
everyman, howeber;'fhey have had relatively little effect. -

5. * The key to an adequate mafhemaflcsxexperlence for everyman
“"lies in the years before high school, and probably in primary
grades. : ‘ ' '

6. Speciiicafion of maThemafic5e|ea§nlng.ouTcomes”by_exhausTlve ‘
lisiing of behaviorial objectives has so far been largely a
dead end. ‘ ) :

7. The widespread identification of mathematics as-a natural
focus for programming, computer-assisted_Instruction, accounta-
. bility schemes,.and various distortions of individualized
~ learning has also.proved to be a dead end. Again, this may be
so, nat because they are Iinherently bad Ideas, but because
they have cgncentrated mainly on skill and diri1l methods and.
¥ outcomes. C Co ' : ’

8. ‘Theiwidéspread availability of-cheap electronic calculators
‘will have a profound effect and must move us very soon to re-
evaluate many of ou59currenf practices In fhé'+each!ng of
school mathematics. .

- Whil'e Bell does not explicitly sa9 sthat compuféfionai‘sklfls

should be down-graded, he does say that the emphasls shouid be on "what °

addition means, where 1t is approprlaTer used, Judging reasonableness

6f.answers, (if onl? fq'deTeCT st%aBesTln button punching), Interpreta-

tion of results, and much 'else.">0 Tnzkeepihg with this philosophy, Bell -

gives a detailed list of what is "really" wanted as a minimum residue
l tor. everyman from the school maThemafics'eXperfence; The comple+e st
is presented-in Appendix .C. The.fojlbwing are the broad concepts and

o

skills considered:

R The main uses of numbers (without. calculations). -

2. Efficient and Informed use of computational algorithms/

3. Relations such as equal, equivalent, less or greater, congruent,

similar, parallel, perpendicular, subset, etc. -

2Max S. Bell, "What Does Everyman Really Need fronf School Mathe-
matics," Mathematics Teacher, LXVIi (March, 1974), p. 196, '
- ' , 8

0(bid, p. 198.
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4. Fundamental measurement concepts.

5. Confident, ready, and informed use .of estimatés and approxima-
1ions o - o

6. Llnks between ”fhe world of maThemafics" and "the world of
reailfy

7. Uses oj variables.

8. Correspondences, mapplngs, functlons, transformations.

]

9. Basic loglc. L ' .s°'

3

10, ”Chance", fundamental probablliTy ldeas, descrlp+lve statistics.

11. Geometric relaflons in fhe plane and space. .
_lé..'ln1erprefaf|on of unformaflonal graphs.

13. .Compufer uses (e g., flow charTIng)
Bell doescnof conslder hls ||s1qas being absoluTe or exhausTive
‘ .

and admifs that It is.a personal "Vlew not based on formal research. He

Y

e ‘the Importance of such'a |ist as Ma guide for

Teachers at aII Ievels, as a gutde fto. beffer and more lmaglnaflve evalua~

tion, to formulafe,fhe confenf of Teacher—fralning programmes and to

=

give feachers perspec+1Ve on what needs doing In school maThemaflcs

. 'y
learnlng experi‘énces."32 L

“Up to Thus ponnT éonsjderaTlon has been given to méfhemaflcs'for'

. +he average s+uden+ or tor the maJorITy of sfudenfs wITh some reference

- to the more Talenfed students and those of desser abIIITy It 1S reason-

able to assume.ihaf sfudents'of high capabl!lfy can affaln an acceptable

level of'masTery of basic skllls and conéépfs, but the slower group.fénds
: 4

“to have greaT'difficquy' There s a great deal of conTroversy concefn-

lng wba+ mathematics fThis group should sfudy - should [t be a programne
A :
Y

- 311bid, p: 199 ’ . , .
lwn:a p»201« i \(.'- o . CLL e .

v
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of'conmukafional.ariThmeTic;'should JT,be:buIIT around. the mathematics

these students will need as ciTizens,-wdﬁkers,‘gndﬂcdnsumers; 6r shou |l d'
it be rhe same maThéméficé that aII'ofhér students wlll study bQT prer

sented ‘in- a dlffqrenf way and at a different: pace? The quesflon as to

. C-;

what should be.TaughT To the slower group of s+uden+s was posed ta 200'

!

Ieadxng maThemaTics educators in The United. SfaTes In 1968. ?hey were

asked To rate 47. *oplcs wufh respect to thelr accepfance (n a mathe~

L}

mat ics programme for slow Iearners. The édmplefe st of fopics Is

pfésénfed in Appendix C. As an indlcafion of confenf +he followlng ,
' : s ot '
topic groupiings were consldered:
./ .
1. Whole and .rational numbers:

2. Real numbers.- ',

3. Numbefthory.

Yy

4. lntuitive geomeff*. | ; ' S
./5. _Measpremenf} - o I N :“- -  . I i“;p.
.6. Lc.>gic. ‘ L ‘
. 33

7. Managlng lncome

N

An examanaflon of The results of the. survey shows an. emphasis on

:Toplcs orlenfed towards computation. ‘Acceptance ofxsqch moqerp +opics.

as permufaflons,.fopology, propab||i+y; I'inear progﬁamming,'énd comph}er

mathematics wasldenied'or,_af Ieééf; undec[de&f »The group surveyed was'.
also undecided about loéic and péoof, aﬁd“consume}'mafhema+lcél Theré
was}h; Hpﬁbf'aboﬁf the g¢cep+ancé”of suéh;féplc; as ‘basic 6péfa+}ons

and propeF1ies,'numbe} Théoryi infﬁifive.géomé*ry, and.measuremenf.
While the resulrs of The sfudy are no; to be taken too much for granfed,

°

rhey do give an udea of the op|n|ons of a- slgn[flcan+ group of edUcaTors.

33501 Weiss, "What Mathematics ShalL We Teach the Slow Learner?"
Mathematics Teucher, .LXI| (Novembef 1969), p. 572.

\

-
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A S(milar sTudy was conducfed in |§72 In the study 260" teachers.
“in a seleufed number of * vocaTIOnaI schools in the United States were

asked to rank bb basic ski1|s essential for success In differenf voca—

i ~tional spe0|alf|es. The_highesT ranked ITems,were +hose‘assoclafeq . t
v C o with fundamental operations. The first 10 items In order‘of fmporfance
. I . Ll - . . , . .
_ were: L :

1. . Addition of whole numbers. '1 S

. 2. Subtraction of whole numbers.
. | LA ~3;' Multip|ication of whole numbers.
BT Djvision.of whole numbers.

1} ' oot ;él'S. 'Reading and k}lfing decimals.

‘; . ff.y" 6. Addifion of fracfiéns;

7. Subtraction of fractions.

8. Roﬁnding off'deéimals;

9. Addition, of decimals.,

10. -Subtraction of dectmals.34 - o - )

As. mughf be expecTed from a survey of a group of this nafure,

Théfemphasns would be on the very basic elements. They would *end to
rore ‘concerned about technique since, as Fehr would say,.+hey are
ipVoIvéd, training rather than educating:

- The foregoin isqussion indicafesyfhaf,fhere'are»fwo schools Q?

thought with respeé+ to-mat ematics- In the schools, parficularly at the .

junior high:school level. One group 'ocafes a relaxaflon Jof rlgor
in mathematics with increased emphasls on estab]

S » " . L N . Id

for all students. This group is more concérned with the fu

ga broad?r base'

entals

»

© " 3%Ibert P. Shulte, "Teacher, Percepfnon of Baslc MaThemaficaI
Skills Needed in Secondary VocaTlonal Educaflon," Mafhemafics
‘ Tcagher. LXVI, (JanuaryJ I973), p. 63
o . , : L s
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L

of mafhemaﬂcs, p'arf_icull'arly as they relate to applications ‘r6 and

interpretation of the social, technical » and'eg:onomlc_aspec’rs of

society.

The other-group Is more concerned with mathematics as an

entity in itself, with emphasis on mathematical structures and those

ofher uspecTs of ma‘rhemaflcs whnch appeal to mafhemafnclans. They

would include In a mafhema’rlcs programme In Junlor high school and

senior high school such T_oplcs‘ as are normal ly reserved for post-

secornaary institutions.
Q

_ Even.though fthere is dlsagreement as to what should be +aUgh+_‘

- 24

and why, there are some common elements which all agree, with varying

degrees of emphasls, should be included In a’ mathematics programme in

junior and senior high school. In general, a good mathematics pro- e
gramme shou|d provlde far: : - : .
l.' Reasonable skill inc ‘pu’rlng with whole numberég Integers, -
common fractlons, and imals. Though, in soms instances,
, there would not be any emphasis on the feaching of these
skills, still it would be considered as essential that

"valid argument. (There are some_whp would
, .,‘rrucﬂon of a Iog|cal proof.) o

=

s-I'udenTs be proficlient in Thls aspec+ of mathematics.

An understanding and appreclahon of 'rhe properﬂes of opera-—

-tions on numbers with, on the one hand, an. emphasis on thei.r

use In-computational aIgothms, and, on the other hand, .an
emphasis on the application of the fundamental propeUes tn
ma‘rhemd‘rucal sfrucfures and the deducﬂve process.

'An unders+andlng ‘of the nature of measurement; a fami Ilarity

with the basic units of measurement and their sub-uan and

“an abllity to estimate and make reasonably accurate measure—

ments using standard measuring devices.: (Includlng measure=
ment of plane angles ).

The ab| | |1y to es+|ma+e wlth a' reasonable.dégree of accuracy

and to make reasonable predlc’rnons
[
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.* An understanding: of the- fundamemal concest and relaﬂonshlps =

in two and .-fhree dimensional geometry, Includling the-ability
to identify and reproduce basic geometric figures. (Some
would Include the caIculaTlon of perlmeTer, area, and volume
of these flgures ) .

The dblll'fy to percsive:- relaTlonshlps arﬁong fundamental mattie-

matical opera‘rlons and concep'rs to recognlze sImHarHles and '

d| ’rferences. ‘

P

'“The abi | |+y to record Information In graphlcal form and ‘ro in-

terpret lnformaﬂon recorded by sfaﬂsﬂcal means.
The ability to apply mafhemaﬂcs In the soluﬂon of problems
In- con5umer—re|a+ed sftuatlons.

An appreciation of the role and slgniflcance of mdFhematics

in our socneTy -
N

Though fhe above |ist Is general and Incomple‘re I‘r Is an' Indica-

tion of the ‘trend I mafhemaﬂcs educat Ton foday. Hrobably the mos t -

noTabIe feafure of the’ |afes’r programmes In ma‘rhema‘rlcs Is the Increas-— g

mg emphasns on providing for Jrhe broadesT possible programme for The o

"

largest number of people: Now The emphai.-:.ls has shifted from the

' R . . \
subject to the learner.

Q.

N e T B R
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CHAPTER 111 T S

DESIGN OF THE PBOJECT

) ) . NS
5, ‘

As sl1 ated earlier, the purpoise of +h|s project l;.-; to constr.ucf :
a list of bdgic .conTenT objectives foq‘ junior h.igh school m;a'*heméricsl
an.d 1o pr’e'senlf‘fhe 'lisf fo.a_selec‘red group of mathematlcs ’r’eache'r's-'
tor their evaluation. THe first step In the prép_araﬂon of the .lls’r

of objectives involved a. survey of aval Iab!e | iterature.on fhe objec-

" tives of mathematics educ':aﬂ'.on ~ This survey is' reporfed on in the o

: v
previous thaptfer. The survey I's not s’rrcc‘rly conflned fo Junlor high

_'school rather, the emphasis is ‘on fermmal ouTcomes of schoo! mathe- -

ma’rucs programmes th speclfic reference to Junlor hlgh school when

possnble and appropriafe ’ The second sfep lnvolved a survey of avall-'
able compercially produced programmes In Junior hlgh school maThema’rlcs.
The programmes surveyed are Ils.fed in Appendix D. The third -51’,8P -
volved the ;:ompi lation of a Iist of 156 objectlves. This st was ré-_ .

vised and reduced to a more workable |ist 'of_- 115 objeéflves. The

obje'cﬂvgas -were |istad.in developmental order In 9 categoriés as follows:

@t 3

. ‘Structure. |
. _'2'.-' Numbers and numeration. : o L
3. Compuf‘af ihc.bn. o, f’l’ ‘
4 Qec;r;eiry. , ° . ' : -
5. Algebra.
) 6. Medsurer'nen’r.
“f. Functions and gr‘aphs'.
8. Log‘iC'and proof. . - . | K IR '
. ¢ w . _ .
30,
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© So that Teachers could see I'he total Hy of +he current programme the

3
9. Misce_l Ia.riweous‘ %‘ep'l'c's: ‘
a) ,5e1' '~+heory.‘
b) 'pl"ot?th_i l'li*ry -and.s‘ra’rls’r!es.

‘¢)  consumer mathematics.

L} ® *

This lns‘.T of ob,Jeches provided ‘rhe basis for The quesﬂonnalre fo :

v

Junior hlgh school teachers.

POPULAT ION AND SAMPLE

g~ L Fl
o e .o N AN

The sample of “junior high school teachers was selected from
schools .in the Avalon North “Integrated School District and \The Roman

Cathol ic School D|s’rric+ for Concap-hon Bay NorTh 'Tha area surveyed

Iwaa conf lned to “the regnon from Brlgus to Vlc"rorla In Concep’rlon Bay

and mcluded a total of 11 schools The sample was selected on re-_' '

'commendaﬂon of the supervusor‘y sTaffs of the above d/lsﬂ@ consider= -

ing the academic quél i flca‘rions and, pqrﬂcu iapIV/'rhe teaching ‘experi-~
/

'ence of the teachers,. An effor’r !Lasam ade to ensure Thaf.‘fhe respondents

AT

)

. _had a basic famllmrHy with junlor high school ma‘l'hemaﬂcs progrémmes.

\

. qurvey was conducTed fear The end of the l974 75 school year Further

L]

de1a| Is on thes, respondents. are glven ln ChapTer IV.

N > . ! <
. -

PREPARI‘\TION OF THE INSTRUMENT

The qk{eshnonnal re was prepared ln ’rhree secﬂons, as follows: =
oy )
A. General .information on responden’rs. A
B. . Rating of broad content areas. Here responden’rs were asked
to rate the eleven categorles with respect to degres of ",'\
' |mporTance in the Junior high school programne.

c. Ratng of con-rem‘ obJechves THis was The maln part of the

. Y v L [ Tat e e R
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 was previously s'ta‘r.ed, thls proved to be

32

; que,sﬂonnaue The respondents- were asked to rate each Hem
with regard to relaﬂve degree of impor’rance consldering,.

1. its |mpon‘rdnce for The majorHy of sfudem‘s.

2. its importance as a prerequish‘e for fu’rure sfudy In
ma1hemc‘r|c>.

3. its importance with réspect To Hs vocaﬂonal and sociad
: applicatlon.

4. fhe relative amoun’r of emphasls ’rha’r should be placed
on it. . .

-
'

Tho.i‘rems- were ar'ibih;ari.ly listed in random order on The _quesﬂonnafre"

so as not to crea’re concepT clusTers .which mlghf lnfluence ra’rlngs -on '\. °
‘roplcs in rela‘rlon to toples of fhe same concepT orlenfaﬂon tems v
‘were not arranged in ca+egor{-e§. An auxlllary_funcﬂon of the ques-—

"t i'onnaqi“re was to ask teachers o raf-e‘ each Hefp on 'H.'\e basie.qf degree .

of difficulty that they pefcefved students to have with that |tem. Ae'
. ' -~ ’ { ' ' C ' . "
"an impossible task and It Is
| . o .

"not reported on herein. S S ' .

The rating scale was a simple five-point scale constructed as

-.,flollows: A S RN

| NOT ST L LVERY
. IMPORTANT . |MPORTANT
1 -2 3 4 5

Respondem‘s Were asked to rate ‘every “Tten whether “it was included In .

currcm‘ programmes or nor A raTlng on an._ item Ino“r included In cur-
rent programmes would be considered as an indiéaflon of whether it ¢
should or should not be lr\Clude Respondenfs were asked +o glve

supplcmenfary informdﬂon wifh respecT to the ’rex‘rbook being used.

" They were asked to rate the +ex+book with regard fo degree of dlffl—

' culty an8 sunfablllfy for The average s+uden+. They were also asked

-

to Indsca‘re The maJor s’rreng+hs and weaknesses of The Texfbook being

1 L4
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| ADMINISTRAT ION- OF -THE INSTRMENT - —

~ The dueS'rjorinaiTe, with coverlngl'l'e;rfe.r, _wéé"del ivered to each "of

the rospbndenfg and a brief dlsg:u.sslori was held _\HThl éach cohcé;‘hing the

N

nature and purpose of the prdjec‘r_. Réspondé_n‘rs wefe asked to complete '
. : . " L

- the questionnalre  andl return In. sealdd envelope '\H_‘fh’ih' a per[q_d' of two 7
weéks‘. RespondenTs were spemfucal ly asked. not “to slgn ‘rhe ‘questionnalre

or leave any identifying marks. in general ~rhe respdnse +o the: survey ' .
. was ' good. All except two mem/bers o:f the sample gfoup refurned ‘rhe

1

: ques‘honnakre Within ‘rhe ex(!eh‘réd Hme perlod. Quesﬂonnalres were

" never recetvgd from ’rhese two as They left ’rhe area at ‘rhe end of fhe'
] Iy ) . , ) i ch .
school year.- ' ’

Upon receIpT of the quesﬂondalres respOnses on each Hem were .-
» combined in the form of a frequency dis*ribuﬂon on +h§ flv¢=3~—po|mL

scglle. ‘A rank ordering of Items was prepared on ’rhe basls o¥ the mean

¢

rating on each l‘fem. T.he mean ratlng was-determined by asslgnlqg a

' wej ght to each point or'i The scalé de‘rermlnlng,f"rhe aggrega’re .welgh’red
' rahng tand dlvldnng 1h|s by the number of responses on qach |+em. The
s 2

Weughllng was asmgned on' the followlng basls
1

oo ;‘)/ 15 A welghf' of 1’.-:'for a'ra‘Jrlng of 1. ' 0 - ' ‘

<

2, ‘A weight -of 2 foor a ra‘H-n'Q ot 2.8
" efc. -
',"‘:’ Assun|ng _'open irﬁeryals on the scalé, ra.ﬂhgé .wer'e computed to two -

decimal pllaces. oThis was necessa’r\j/ In or'déar‘.‘ro provide a reason';uble . . “

v
. . !
‘. A} . 't -
1 , AL . o
. . o ' ' - ‘ .
i . , . -

i
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ot*a nesfc{é1ed number of. teachers of mathematics.

'.' o c. ’ 34 h : . : ™

degree of dﬂScrlmlnaflon on such a large number of lTems
r I '

On the' ba5|s of mean rafing, +he obJecflves were ranked In order _
‘af nmporfance. The Table showlng The ranking of objectives Is shown In

Appendix B. To facilitate analysis of date It was necessary to consol |-

-

date he list of objecfiV%s.ﬁ'Thls was done by comblnling closely re-'

IaTed obJecflves As an example, Ifems 75 and 80 were combined as. one’

L}

urem SInce boTh were associated wlfh maklng accurate measuremenfs. Like=

[ .~
’

wise, |Tems 18 and 19, deallng with bases oTher than ten, were comblned

as one item. Many lfems could not be comblned In this way slnce They

were independenT of any others.

L
A

Ihe mean raflng was chosen as the chlef sTaTlsTIcal measure In
¥,

.this efudy because of the nafure of the proJecT “There Is no aTTempT '

to. compare with other sfudles or wlth ofher fac+ors The’ sfudy ls in

s,

the form of a survey and’ fhe mean Is offenqased as’a mefhod to esfabllsh

3

¢
ranking ofrifems in surveysﬁpf this na+ure;j-8uch a measure waS'used by.

. ,SoﬂhWelss (1969) in his sutvey of: 200 |ea¢lng mafhemaflcs educators in’

:fhe Un:Ted STafes, reparfed on in this paper. ‘ f. : B T

-

The wrlfer reallzes The |nadequaC|es and Ilmifaflons of such an

"analySIs. It is amporfanf to rearlze that resulfs and conclus[ons of

-

r

”+he 5urvey are nof to be Taken llrerally or lnferpreted In absolute

1erme bu+ sh0uld;be consnderedumerely as’ IndlcaTLons of the percepTTons
« q .
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: ,experience in both InsT?nces The average number of Vears of %rofess-.

- had never done a meThods»course

S I CHAPTER 1% - . .- !

" RESULTS OF THE PROJECT
) Lo L e

INFORMATION CN_THE SAMPLE

. ' .
i g

The quesTlonnalre conTalnIng 115 obJechves was glven to 22

¢
&

grade seven and eight mathematics teachers in- 11 schools. -RespondenTs

74

" were asked to.supply inférmation concerning years' of experience and -

' academic and professional frafning. The baslc Information is given In

Table 1 below. The average number of years of feachlng experience was

.13,2 years with a minimum of l'year experlence and a maxlhum of 33 yeare

experience The average number of years of experlencexfeaching grade

seven and/or?éﬁghf maThemafhcs was 11.6 years with a mlnlmum of ‘1 year -

a

:expernence and a maX|mum of(33 years emperlence* However, fhese flg—

' ures are slightly mls1eadlng because of fhe one person wlfh 33, years

N

_experience. In fac+ the average +eacher had feﬁer number of years

9 '/

_lonal (unlversnfy) franning was 5 3 years wlfh 3 of the responden+s

having comple*ed graduate programmes. Though The‘majorlfy of the’ re-
. » ‘ ' ) 0
spondents had done‘?ewer than 5 mafhemafics courses, The average number

. of mathematics courees.cqmglefed was .5.8. This Is because of:+he”¥ac+ :

*-

°

- that one of the respondenfs had'oomplefed'ZO‘;ourSes and two ofhere had

[

compleTed in excesa of 12 courses I+ is more reasonable to say that

.

The average respondenT had done 3o0r4 aThemaTlcs courses. The average

number of methods courses done was 1.9 but Thls again ls decelvlng since L

- 10 ofthe respondenfs had done less than 2 courses. Two responden+s

) o

The |nformaTxon présenTed here would tend +o indica+e that the

35
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o TABLE 1
EXPERIENCE AND PROFESS IONAL TRAINING
“OF RESPONDENTS

(. ]

Number of Years of Teac§;£g<Ex£érlence

o, . 1-304-6]7-9 {10=12 |13 or.more
Number of o -
Respondents ' : -z ! A 6

Number of Years Teaching Grade Seven
. and/oriEighf Mathemat!lcs

123 14-617-9 |10+~12"|1> or more

| o 11

it |3 sz e |
‘ . Numher,of Years of Profeéslonaj Tralning
Lo B |1-3 4 5 | 6 7
s L0 s e | 4| s
L . Ngmbéﬁlbf Mathematics Courses Complefeaa |
' 1-3[4-6|7-9 [10=-12 |13 or more
et [ s | |2 |
: o o, . <
| Number of Methods Coﬁrses'CqmpIefédbs
Né%e 1 2 3 ' 4 -
e
oo I I T

b . \

ASemester courses
, bSemester courses in the theory and .practices of teaching
mathematics, | ' ° S

a
~



:$pect to ordertof importance. The results of thelr ratlngs .are

N 37

sample group is comprised ot a reasonably competent group of teachers .

if years of experierice, and academic and professional tralning are any
S : ), ' .
indication. Certainly, iT‘wouId-be reasonagie To_assume'ThaT these

]

.‘teachers should have an awareness of mathematics programmes in grades

seven. and eiéhf and,, also, some percepTWon of what is or is not

-

"+ important for the average student at that level.

4

RESULTS OF THE SURVEY" -~ = - .

"Thg detailed resulis of the survey are consldered to be -too
lengthy to present in context and areipresénfed'for reference In

Appendix B." ]n}fia|1y; respondents were aékgd to rateethe 11 basic -

_,c6n+enf areas of .junior high schoél maThemaTIcs'programmes with re--

»

pre- .

t ,

-ﬁen*gd in TABLE 2. SR T ) .

TABLE 2

' BANK ORDERING OF BASIC’ CONTENT AREAS. .
OF JUNIOR HIGH SCHOOL MATHEMATICS

1. Rank i ' ©- 0 ltem I .| Mean
, ' \Rating
i( -Computation . ' L ,. 4,60
“2 . Numbéré and'Numerafjoh ' o B 4,33
T .3 Measﬁ?emenf',. o - 4,07 .
vy K _Consumer,MaThemaTibs _ ) 3.87 . _’//.
5 ' Geometry S .. 3.67
A 6 The Structure of Mé+hemafics' - 2.60
7 Algebra 3.33 |-
g Logic and Praot . ' - | 2.53 b
8 Set Theory and Notation o '2.53 .
10 ~ Probability and Statistics, . 1 _2.&3' ,
10 ' Functions and Graphs C 2.33 |
Co : . o ,

W,
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|r is not parTlcuIarly surprlslng +ha% they place The greafe§+ amoun+ ‘

of emphasis on compuTaron. In spITe of +he tact Thaf “current mafhe—

'maflcs programmes are not supposed to emphaslze compufa+lon, |+ appearefa

. that the majority of #eaghers do so. One very noflcable polnt about the

ratings is the difference beTweep The ratings for the seventh and elghTh 0
items. Here +here is a greater difference'+hanlbefween‘ar9 oTherVTQo " .
adjacent ifemsL Thiis may result from the fact that the iasf four ITemé‘

ere not greaTIyAemphasized-in currenT programmes.. As an example +he

un|1 on probabnllfy and sfaflsflcs, atfhbugh cdnfalned ln #he Texfbooks,

is not covered. under the present sy||abus, The five h]ghes+ raTed items

are normally considered as traghtional toplcs in pathematics for Junler

high schgel. The remalnldg tems refer to the mdre formal 1op|c§ in

ﬁaThemaTIds which g addiTlons to mathemaflcs currleuluh‘ The
: \excepfnens are irems 7 and 8 which are also +radi+lonal Toplcs bu+
were usually reserved for The later porflon of Junlor high school ‘or n :
for high schoo| ma+hema+lcs programmes Qne surprising result is the ;:
" relatively high.rating given +d a somewhaTlconrroverslel topic - the
structure of ma’rhemaﬂcsﬂ L . : .

A more defa?led eccounf of the. results is given in Table 3. This
“table cconfains 55 obJechves consol i dated from the 1list of 115 -objectives
contained in Appendlx B. The obJechyes are ranked In order of . impor-
tance as perceived by ‘the teachers surveyed based on the mean.of the
ratings given by these Teachers In some instances several tems have
the same rating, hence, the same renki This results from fhe lerge‘
" number ef items in }he qdes%idnneire._ ‘ T. - . :f. o - y
| A quick perg%'t of Table 3 lndlqafes_a concenfreflon,oh Iower.

level objectives. The highest ra+ed ifegs_are on the comprehenslon or

epplicaTion levels. Higher level objectives are rated lowest. This’

\
(]
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N

would ‘lend {0 indicafe that *eathers.emphaslie the fundamental skllls’
“or the "dojng" aapecTs of mathematics. - * i"

Id'SecTion'B atf the ques*jodnalre teachers: were.asked to rate 11
A R - . .

categories of junior high schodl mathematlcs. As reported In Table 2,

LN

the highest rated |Ten1was dgmpufaflon The féffngs on, fhe‘speclflc
_items  in Sec¥ion E ad repor?ed in Table 3 Tends To corroborafe this . oo
fact. Of the 10 htghesT ranked [fems in Tabla 3h 7 are speclflcally

related to compu+aflon The fUndamenTal opera+|ons on numbers are

given particular emphasns, with operations on whole numbers operafions .

on |nfegers, operaT|0n5 on ratlonals (decimal form), and operaflons on

raflonals (fracruonal form) being rafed Ist, 4Th 4Th and BTh respec-" SN
1ively. ther ;owpufational o;ienfed obJechVes which rqceived a .
.high rating arée computation’ invoIV|ng percenf (2nd) fludlng dverageg"
- (3rd); compu1|ng perpmefer area, +and volume (8Th), and square roots
.(2ls+) O+her obJec+|ves which involve the appllca+lon of fundamenfal.
opgraTnpns were atso highly rated; these Include computing dlscounfs
\?nd'nef prices’on purchases‘fISTu);'add problgms related to banklug
) (24th). . The IQwesT raTed f+em of a compufa{donal nafufd involves

use of exponenflal and scientific noTaron (39th). ' o0

" The second highest rated- caTegory, as reporfed in Table 2 s .

numbers and'nuderdfldn?- The.ratings glven on speciflc items do not
suppdrf +his,'howevér ‘ Several lTems are glven re|attvely hlgh rafings
wnTh the hlqhesr rafed item being p|ace value (4th). Other items whlch“
4recelved high ratings are prime factorization (141h), clésslflcéf(qn of
L rafiouals (215#), and rounding d*f numbers (Zé*h). -Tﬁe remalhlng items
fn this cg*egory are given relatively |dw rafings, for examp]e prime |

and composife numbers (44th), density and comple+eness properTles . oo

" (491h), other bases (54Thi, add numeraflon ‘systems (55+h) “In general

\
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TABLE 3

*GONSOL IDATED LIST OF BASIC CONTENT OBJECTIVES
FOR JUNTOR HIGH SCHOOL MATHEMAT ICS. RANKEQD.

ACCORDING TO MEAN,RATING:
e M
\ ' / Lo

Rank

,Descripfloﬁ',. .

Mean’
Rating,

18

. 4
’

Fundamenfal operations on whala.numbers
Computation: Involving peréent

Average of Tya‘or more'namBers

Fundamenta | 6péra+ions on_lﬁfegets
Fuadamenfal opeﬁafionéllnvolvlné declimals
Place value of a glven diglt

Perform accuraTe measuremenfs

Fundamental operaflbns on rational numbers
expressed in the form of:common fractions .
: 2 - .

“Equivalent fractions

i

.Compufaflon of perimeter, area and volume
“ggven the formulas v

Expressing common fracflons in decimal agd

: percenfage form and vice versa

‘Perform basic geomeTrlc consfruc*lons
0

'Compufe dlscounfs and neT price on purchases

Undersfdndlng and appllcaflon of prime'
facforizaflon

Application o%.fhé.PyThagorean Principle

Understanding and application of the funda-
mental properfies of operaflons on .numbers

: 3
Fami liarity with basic geomefrlc relafion—
‘shlps’ R .

_Tden1ificafiondand definition of basic.
qeometric figures -

4.40

T C da- . . :
Sl N [ . . .
kil s b S Ll
i .

" 493

4.67

14.60

' 4.53
. 4.53
' . 4.53 .

4.53

4,40

4.40

4.37

4,33

4.20 o
4.00 -

.4:.010' B
3.93

3.87

3,78 N



el DN

congruency of geomeTrlc figures

41
. TABLE! 3 - Continued ’\
/ N . 7 .,
“Rank Description Mean -
: Rating
19 Solution of simple equafions,and lnedua!lfies L3730 0 .
19 Interpretation ot Qraphé < 3.73
© 21 Computation of square roots 3.67 :
N ?
21 Classitication of .r'aﬂona'i' numbers 3.67 "
. 23 ; U‘lng Jcales and‘indx:ecf measuremehf 3.63
24 Solvnng problems relafed +o banklng 3.60
24 Conversion from’ Imperial Yo Mefric,SysTem of. :
' Measuremenf and vice versa '3.60
'. : .
' 26 Conversion from, gne unlt of measuremenf to
- .another, within each system ‘Y - 3.47
27 Explain the inyerse reiéfionshlp between ,
operations and be+ween concepfs 3.40 . .
28 Round|ng off numbers fo speclfled number of o -
cdigits > 3.33 o
- 28 Solvlng problems related to Insurance © 3,35 . - o ;4f.
30 . DeTermnne the absolufe value of a glven : o ..
: ~ rational number . 3.217
’ ’ !
3] Explain and ||Ius+rafe +he concept of s
' similarity of geomefric figures '3.23
. «
.31 Use unducTuve and deducflve reasoning In
probiem sn*uaflons 3.23 .
| 33 'Graph a relaTion or funcfion using ordered : )
- pairs 3.20
34 Maintain o budget and bank' account record 3.20 - :
35 .Represent data in statistical form s 3.17
36 Solving problems involving taxes 3,15
36 Expla|n and illustrate the concept 3f.
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TABLE 3 - Cofitinued

X Renk:

Mean

than Hindu-Arabic

Descripfion . . A
o . Rating
38 Solve maThemaTPcal problems by algebralc ';Xl;‘
. means o ! . : 3,10,
.39 Usefexponenfial and.scienflflc notatlon. 3.07.°
39 |- 'Infe’rpref statistical graphs 3.07.
39 Determine .the degree of accuracy or prects]on R
‘of a given measurement ' ~'3.07
42 -Es+ima+e measurements _) 3.03
42 ;STaTe -and apply the propertles of equallfy -
and inequallfy 3.03°
44 Define and |denTlfy prime and composiTe ! .
numbers . 2.93
45 Perform fundamenfal operaflons on polynomléﬁs 2.83 .
S+a+e bas'ic relationships and perform opera- , S
- tions on sets’ - 2.80
/ . Y N
47 " Make accurate preducT(ons and perform simpl '
.experiments. in probabIIITy 2,73
4&- : Factor pol<pomlals of second degree 2167
29 |." Explain_ the DenSITy and’ Comp|e+eness pro- :
per+|ef : 2.63
50 EVaIuete functions for givedelements of .
The'domain 2.53
. Test validity of sTaTemenTs uslng TruTh -
tables ° - 2.50
7’ - . , . ' ) i
List the basic proper+res of a number,sysfem 2.47
Construct simple algebralc and geomefrlc '
proofs 2.40
54 Convert.to and compufe in bases other than :
‘base, ren . ‘ : ~ 2.03
55 Write numerals In numeration systems other

. 1.40
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this category was not given the prominence |t received in Sectfon B,

as ind1qq+edﬁtiTabJe 2. In f#ét; the overall rating based on mean

ratings as reported in Tablé 4 is signlficantly lower. Ba5ed on com- -

’

&

bined mean ratings; number's andohumerafion Is ranked In 6th poslfldn

In tabte 2.

TABLE 4 -

RANK ORDERING OF:CONTENT AREAS OF JUNIOR
© " “HIGH SCHOOL MATHEMATICS BASED ON
‘COMBINED MEAN RATINGS
. A v

; ) ConTeﬁT—x}gé‘ i L RZ??:g | . Ramk |V 0 T s

Compuiation . . | 4.05 SR '

' Measu§émen+.- . AFi':}fQB :‘ 1 é:n " f

Geometry - | 7 3,76 L 3
Consuﬁer Mafhgmaflé§,' ;“; ; ‘378J" 1. 4 ]

. STruéTJre>‘ . C : 3;34 I 2; .
Numbers-and;NumeréTién | ‘3.10' . 6'

AMgebra . o | 3.08 7.
logic and-Pract = - | " 300, | e
Probabllity and Statistics 2.98 | .9 \
Functions and Graphs ' |  2.89 " 10

" I,éef The&}y . | . ©2.80 : RS ]

»

Measur-ement is rated ird in fable.ZL The ratings on specific
iTéms, as shown in table 3, fends to corroborate this rétlng. Indlvi-

qUa|'{fems were rated 4th, 2;rd{'24+h;’261h and 42nd with the emphasis

on performing aqéur%fe measuremenfs. Surprisingly, the Ioﬁesfurafeq A\

item in THis‘ca+egory was es+ima+|ng-heasuremeﬁfs.

vy
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Consumer reléfed‘mafhemETIEQ is rated 4th In Table 2. In the
andlv1dual ;fem rafnngs oqucTIves related to consumer mafheﬁaflcs were
rankcd IJTh 24th, 28th, 34Thﬁ and 36th. Overall consumer mathemat|lcs
rwas ranked 4th in importance, mainTalnlng the same posl+|on as reporfed
in Table 2. ; |
The 5th h|ghe§f ranked cafegory In Table 2 is Geomefry. In the
specufic item. rafings geomeTry was ranked 3rd overall.. Speclflé Ifem§
were rated as follows compufafqon of. perlme*er; area, and volume (8th);
geomefr|c Lonsfruc+|ons (12*h) PyThagorean Prlnclple (14Th)- baslc re~
la+|onsh|ps (171th); basic flgure; (I8Th); slmllarlfy (315?); and con-
gruence (36+h) ' | o |
" The. stricture of maThemaﬂcs is rated 6th In Table 2, Based on
sp¢C|f|9 |fem'raflngs, structure was ranked 5th. The hlghesf renked
ltem?fn this category was fundémeﬁfél properTLes'of¢operaT|ons (56+h);
hféllowed by inveréé relationships (27th). :OTher 1tems In'ThIs_caTegory
wéne ranked relatively low. *_\ o '
‘ . The remaining cafegorfes ére ranked lower with specific Ttems
being raTéd_reIaTIQely 16w, 'Aigebra Is'ranked 7th with the highest
rated -item being solving simple equations and inequalitles LJQfH), and
the Jowes+'rafed item being opergfloﬁs'on'polyﬁomlals (48th). Loglc

and proot is ranked 8th overal I’ with the h(ghe§+ rated item being

formal prqpts'éﬁird). Specific items 'in the ThEee remaining categories
rééeived very low ratings. |
- The resulfs’'of this study tend to iﬁd]cafe_ falr degree of con-

_sistency Qn-fhe part of Teaphers'lﬁ réfjng important content areas in
_ Junior high school mathematics. .The'emphasls }% on:coﬁbu?aflon, measure-
. henTg\géomeTry,.éﬁd'*he other more traditional ‘and ﬁrac%lcal a5péc+s o%ﬁz

5a1hbma+ics suéh as algebra'and consumer mathematics.: Theré Is less

N ° : o A

LA [
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o

. emphasis on 1he more formal aépecfs.of mathematics such as set Thédry,

‘functions, logic and probability and. statistics.: . :
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-CHAPTER V

This éfqdy has 5++emp+ed to determine a cqmpréhinleé lisf of
SB@#ic coﬁfenf objecfivesagor juntor high schoo!.maThemaTlés"and"Tq de-
Termlne the relaflve imporTanc of these by surveyfng 8 selected group
of grude seven and elghf maThe iatlcs Teachers. Iﬁlfiéﬁly{ a‘}lsf of
obJecTrves'was consTrucTed from a defalled survey of m;fhemaflcs pro;"
.grammes and currlculum oufllnes. A quesTIonnalre was consfruc+ed from_f
These obJecfnves and presenfed +o 22 Teachers who were asked to r&te
.each obJecTIve wlTh re5pec* to degree of ]mporfance fn a Junior high
scnool mathemat| cs programme. of the 522 teachers surveyed 20 complefed‘

’

and re+urned +he quesTionnaIre Analysls of The results was based.on

"the mean rating of'speclflc objectives and,fon +ﬁé_basls of these

s

ratings, -items wére ranked in order of Importance as'perceivéd_by the

_teachers -surveyed. Because of the number of items, It was necessary.

to consolidate the list of objectives to a more worKable Ilst. Tha
’kesulfs pkesenfed,ia'fhe preceeding chapter are based on this consoti- :
dated l_is‘r.. o - ' |

As wag earlier iﬁdlcaTed I+ was noT the InTenTlon of this sfudy

to’ presenf absolufe J“Nfemen+s bu+ rafher to presen+ an evaluaflon of .

' Teachers perceprlons wlth respecf to the obJectlves IIsTed In

’

.Append}x 8y Consequonfly, any results are- no+ To be Taken ll+eral|y
but as indicaflons of what might be Vhe-qase. The fol'lowlng appear
10 .be the major considerations as a result of this study:

(1) - Teachers tended to emphaslze the computational aspects of
. . Lo ’ , N
. mathematics with parflc&lar emphasis on the fundamental

operations on number. - - ; -

46 R _."
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(2) Measuremenr was qiven a‘prominenT poslfion with emphasis on,

the abiluly fo perfocm direct measuremenf rather than on
U8

es1|de|on.or indirect meesuremenf. Thls Is slgnlflcanT In
Dligh# of the recent emphadis That measurement is recefving In"

our schools. .

(3) *GeomeTrf was also rated very hlghlyu However, the emphasis
is dgain on fundamenTaI concest with such toplcs as congruence
belng ra*ed relaflvely ldw and formal proof being virfually re-

‘jected for Incluslon in a Junlor thh school mafhemaf!cs pro-

- -
o«

gramme

" (4) ConSumer relafed maThemafncs Is given prpmlnence in splfe of

@

-uThe fact' that IT has been glven;yery llffle a++enfion ln Junlor .

0

high school mafhema+lcs in recent years. .. °

(5) One surpri5|ng resulf Is fhe relafively hlgh rafing gﬁven to R

' sTrucfural aSpecTs ‘of maThemaTics However, the aspecfs of

‘

structure which were rated highest were those relafed to the _'

9

‘e

conpufaffongl'algoriThms;
(69 'Algebra was not rafed highly Probably fhls is a reflechon oL

.of The de—emphasus of algebra at Thls Ievel In the |asf two or - -

1
@

%hree years. 4 .
(7) lfuanions and graphs was fa?ed |ow,i§u+_some aspects such as

. reading andzeons+fecflng graphs werejconsidered-ae being _;
lmporran+ : ' o ;

(8) Logic and proof was raTed relaflvely Iow but Inductive’ and

deducflve reasonlng were glven relafnvely hlgh raTlnge,

]

Forma| proof ws one of the, lowest rated of all items on .
: ) ' . . ' ' .
, Ihe quesTnonnaIre‘V e , - .

(9) ProDabIli1y and sfaT|5Tics were noT consldered as being im=



,a ‘-portant. This.is probably becausé of “the fact that most
. . B e a a ‘o- ) ' N . ‘ ) , St ) ¢

teqchers have little expe;Jence wlth these fopics.

. AL . \

by . . o « © - . . N . o !
Ei » (10) Some of the "new math" toplcs were virtually rejected. Topics .. °
3 . . . . 7.- . ¥ o - L] 1 . . 0..

such as sets and set notation, functions,.truth tables, number

.sysTemS, other bases, and numeration systems were the lowest

o . : L a
“‘rated of all I[tems. - .
* Qo ~, ) ’ . u“ .
' ° . +n geNeral, teachers tended'to emphasize the lower level, "dolng"

‘1ype)objec+ives.' There"tendéd }o be more emphasis on,fradfflonal'foplcs
1han on‘orher topics. Topics whlch recelve a relaflvel9 high deéree of
a1+enT|on ln presen+ Texfs tendead: +o be rated. h]gﬁbr than fhose whlch

. N /
are nor oovered in presenT programmes It mighf be falr to say fhaf .

te

-_Teachers.fended to emphasize anijhmeffc rather than mafhemaflcs,

’
1

Dlscussl'ow“h".,. o L

The most obvious, resulf‘of Thls sTudy is’ fhe concenfraflon of = .-

a;fenflon on fhe compufaflonal'aspecfs of. mafhemaflcs.' This may be

1

the result of,e reacfnon +o the morerformal mathematics progremmes

.

of recent yeans; Many teachers’ haveé expressed dissaflsfacflon.wlfh.‘ ' o [N

. some of +he“+opics in "new" mar%emafics'and 'conseqUenTIy, have tended -

. to de- emphasuze, if not. complefely ‘omlt,. any freafmenf of these Toplcs.

:

Such reacflon coufd be a result of Teachers nof haang an adequafe

o undersTandlng of These Topics'or could be because of Thelr mlslnfer—
' pne+a1|on of fhe purpose for fhe |nc|usion of These Toplcs In maT?e-

: mdrlcs programmes in The firsf place. Another posslble reason for the

emphaS|s on compu+a1|onal or|enTed topics may be; fhe prevlous exper— '

v

Tence of feacherk MosT Teachers.fend to conceqfrafe on a fexfbook

and, consequently, do not have much exposure +o ma+hema*ics beyondu‘

-~ r .

The‘roxibook rhey are teaching. As a reSUIf, fhelr perceptions of .
: i

L] R . N wa . .. . 0 - = s ;. .
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'nhar they hould Teach are greatly lnfluench by whaf They are feachlng

[T Sh6r1 1hey rend to emphasuze “the famillar

It s dlfftcuH +o accept the fact that feachars bel leve that

-

COmpuTafnon should be given the emphasis it has been glven ‘here, - Car4
. B 13 .

tainly, fundamental concepts and skills pre'lnporfanf; 1t Is desirable -

that every student achieve a reasonable degree of proficlency with

regard to basic skills and fhat They/have a reasonable undersfandlng_ot

N

.~ basic conc*, but it is questionable vlihefher they should receive the
degreebof emphasis in junior high schooJ as' 1s 'Indicated hereln. Junlor -
_high school should provide more opportunities for the application of

fundaméntal concepis and skills learned in previous grades and also.

’

prOV|de opporfunlfles “for The developmenf of 'skills. and masfery of

* - concepis necessary in hlgh school and beyond. Any Junlor hlgh school ’
maThemahcr proqrdmme should have a fair degree of emphasis ‘on pre- '
algebra COHCep1 5, as algebra is The maJor componenf of mafhemaflcs in'.

hlgh school for the maJoriTy of 5Tuden+s and Is the foundafion to .

', _ mosf branchea ot higher mafhemaflcs. One of The mos+ serlous probiems

Cin marhemarucs today is rhe gap beTween grade elghT and grade nine..

The muJorlry of Jrudenfs enTerlng grade nlhe are noT adequafely pre—

pdred for a formal algebra course and Thls may be The resulf of a

\ v

lack ot exposure fto algebra in prevlous grades.

_—-'| -

.The emphasis .on measurement is .very rfmely Currenfly, a greaT
¢ . -.. deal of atiention is belng given to meégzremen+ In the schools ‘Af

. times it appears as if measurement never existed before. In the past.

measurcment was indirect, and the student -was a passlve participant.

Now, with the introduction of The'MeTric Sysfem of Measuremenf measure—

«

i .
B :‘ menf has boen .given a prominencé It'had never recelved before. Signlfi-,

can1|y, it is noL,The pcoducT but the process which Is cau5|ng the °

]
’ . - . M . o e
.
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intérest. Hopdfully,fif_will have- a +hérépeu+lclaffecf and teachers
will adopt the process in other areas of mathematics.

,Tne emphaqu'on'consumer oriented mafhemafics Is in keeping with

N

prescnt emphasns on consumerlsm, particulariy in the medla.. The crucial

ques+|on is whether such mafhemaflcs ‘Is really maThemaTIcs or JUST o -

f v .
”psuudofeconomgogv. In any evenf much of the dlfficu1Ty exper {enced

l

is wiTh Fhe non—mafhemaTncal concepfs From a maThemafIcaI poLﬁ?yof

, V|ew, ils g!te value may rie in the facT Thaf such maThemaTIcs provldes

- an oppor1un|fy'for the application of baslc sk]lls and for the re-lnforce-.

mén# of these skills. In.spite of the emphasis on consumer mathematics,
probability and statistics are not glven the -prominence Tney deserve. ©

In this age of the mass media,,when people are bélng bombarded with In-

. forma1|on, every C|T|zen should have a minimum undersfandlng of “the

]

basis for the compllaflon of statistics and +he slgnlflcance of .

¢

‘ . . !
- stativtics as it affects them. |n+erpre+a+|on of Information has fo be

" a prime objective. . - . . . e R

h .
\

"One facfor that causes: some copcern Is +he lack of emphasls on

logic and proof- I+ would noT be wise to recommend forma | proof for

P —
every student in Junlor hlgh school but,. cer+aln|y, every -student
.should be exposed to *he nafure of proof In slmple Induc*lve and de-

v

ducTnve proceSSes. The very: nature of ‘the learnlng process Ifself re-

a

quires Thuf affenflon be given fo |nducflve and deducTIVe reasoning i+
)

is qu|1e posslble that mdny of the problems experlenced by sfudenfs in
. J

‘marhema1|cs may jbe a resu|+ of too |ITT|9 afTen#Ion belng pald To These '

~

'processes. There may be too much showing‘and-TaIling, and not enough

‘ /Junior high. school should be an lnfegrafed, non-special [zed programmea .

seeklng and enquiring.

° 1

IL is 1he opinion of The wr|+er +ha+ 3 mafhema*lcs programme In

2

’

¢ ' g . . . 2
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wposed to the fundamental concepts and skills_related to geometry ‘and

MaThemafics'shoufd go beyond the realms of arithmetic but must also re-
. °. | : N L
cognize the need for proficiency I'n -basic skllle and concepts, and for

the mginfenance and re-lnforcemenf of these. Students-should be ex- .

I

3

‘ algebra, and to those soclal and economlc oflented toplcs which rightly

belong in a maThemaTncs programme But maThemaflcs should be more than~

‘that; it should g:ve attention to-those skills which enable a sTudenT

\

1o work |ndependenfly, rely|ng on'hls OWn ablllfy and exper*e\ges

Whlle it ls dlfflculf to make spec:fic recommendaflons as a consequence .

" .ot thts study, +he followlng oplnlonsgpre offered for consideraflon'

St It s the opunnon of the writer Thaf we fend to treat’ school

*as being segmenfed or comparTmenTallzed lnfo several dlsTtnoT
) . I ¢
and separate groupings of grades. For example, we have K - 3

v

. 4-6,7- 8, and 9 - 11 treated as "unlfs" In our schoo|

sysfems Consequen+ly, we find separaflons between these
' group|ngs from an. adminlsfraf(ve and currlculum point of g

view. Usually There is Iilee communlcaflon be1ween teachers

'a+ defercn+ Ievels and consequenle, lack of conTInuITy

i

* For fhis reason, teachers at a per+!buL§< level, or in a
- - Y .
. : L : Y ' .
particular grade, are not aware of what gdes on-at a lower
PR . . o

or hignen level. {Ond of fhe most serious deficienclies s

. the lack of awarenesd of curriculum gontent at other levels.

‘Theretore, -there should, and must, be some effort to make

teachers more aware of the total. programme in-jhe'schools.

. -This could be accomplisned by esfabllsh1ng_a policy of.

perjodic rofation of teachers from grade to grade. Many
. . g

4. schools have independenfly established .thls pollicy and,

itf}eacnors‘commen1s are of any sign!flcanée, [t appears

“r
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to be.worth the effort and inconvenience. Another way

fhat this problem could be alleviated Is by a concentrated

v'insarv}ce programme wherein the emphasis -is on the total

programme rafhér Than.on spéclflca at indivldual’grade

leveia. This approach has “been Taken in The Avalon NorTh
InTegraTed School D|s+rlcf ln Special EducaTlon. Teacher
commitiees have been formed_from preldenary meetings of all”
Specia|“Educa+16n Téaéheré'and rhese comnittees have been
grven the task of determining "terminal aufcomeé“.of a

mathematics programme for students In' Special EduéaT]dn;

. After proper deliberanon, a list of objectives will be-

Lo - y
presenfed To all teachers for cons ideration and evaluation. _

Af1er this-is done, Toptcs wil] ‘be allocated. fo the various
Jevels as deemed apprppriafe. 0f course, conslderaflon wl!l
pe'given.1o,more:1han'cdnTenT but-the main atim Wit ﬁe"TO'
faal1]arize al]”feacheré With the ToTaIﬂprogramde.

The Junlor high sc¢hool nmfhemaflcs programme should be an

|nTegraTed, non- bpeClallzed programme from grade seven +o

© grade nine wah speclalngaflon beg(nnlng e grade Tep. Thls

(3)

programma could be considered as terminal for many students,
wiTh mafhemancs not congldered as a‘requlred subjecf in,

grade lén and grade eleven, The writer feels very sTrongly

s

: ThaT mafhema+|cs should be an elecTive ln these grades and

rhaT entrance requlremenfs of Technlcal and vocaTIonaI schools
shou|d be adjusied 10 conslder “the real ablllfles of applicanfs
as requlred by their chosen fleld. ' _ ' k

Serious consideration should be given to computation and Its

'

place in the junior high school mafhematics programme. What

o
v

G ' . ’ . [ .

. N . . N . A o e -
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53 _
atfect i$ the yeérvby—year repeflfién'of "more of the same"
. mu1ﬁemafics having oq'sfﬂden+§? What signlficance does the

ot . ‘.
cheap electronic calculator have for mathematics in junlor

. h|gh school7 Shou|d we not belmone concérned with the real
problems that students Tace? It bs THQ wfi+ep's‘opln1on that
:I\ E q ifa sfudqnf is not reasonably proficlent in -fundamentals by-
" junior high school, further emphasis Is not golng #6.serve'
much purposé.excepf to "Turn off" a[reahy frusTra+eq'sTudeh+s.
4y, Moég‘affen+ibn should be given fo-Consumpr-oﬁienfea<péfhanaflcs.
(but not too much) and This shoﬁld be.csnsldered as an avenue
- .for mainfalning -and relnforclng skllls.. Al§o, probablllfy and
- o sfaT!sfncs should be’TreaTed in Junlor high séhool wITh
particular embhasis-gn_inferprgfaflph of s+afls+lcal:lnforma—
tion. |
The foregoing is a.presentation ofifhe perceptions of é"selecfad '
: group of'gréae seven and eiéhf maThemaT|c§ teachers. WHlle it .Is rather
| informal, it does give ‘an |nd|ca+|on of where They placé the emphasis

~in maThemaTncs This informafion Is of parflcular Inferesf To the wrlfer

as a. guide for_|nserv§ce programmes and currlculum developmenf. It s )

* difficult fo make absolute. Judgements or draw precise conclusions, but
Y, . .

the Trend.is obvious.” In spi+e.of much Talé about "new".MaThemaflcﬁ
and in sﬂlTe ot ?nfensive Pre—;érvlce and Inservlcé progrémﬁes, the-

' emphasié‘51i1i.lies where‘IT_aIways has been = on +he fundamentals, the
"practical' ‘aspects of mé1hemafics.. BQT Thls‘is Just one groub of_faa-
chers whose orientation lies in that direcfloh‘ I WOuld be Interesting :
to assess the porcepTion of +eachers in senior high school with respec+

.To these ObJeLTIVES and compare the resulfs of both groups. | would

expect that there wou | d be signiflcanf dlfferenges.
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_APPERDIX - A

Copy of Questionnaire With Accompanylng Letter

]

) ' U Bay Rober“rs, C. B .
' June 4Th 1975.

Dear, Teacher
' -1 am presem‘ly mvolved In a s1'»udy reIaTed to mathemat lcs at. the
Seventh and Enghfh Grade levels. This s‘rudy Is concerned th the ob-

- jectives of mathematics . at ‘rhese levels and Is belng conducTed as

partial fulfillment ef the requlremenfs for the Mas’rer of Education
programme at Mernorlal University of NewfoMl»and From prel Imlnary in-

vesﬂga“rnons | have compiled a |Isf of 115 speclflc obJechves These

: ,\obJecfuves ‘are concerned with basic skllls and concepts normally con=

sndered at the grade levels referred to above.. The objJectives are no‘r

”"bdsed on any speclflc Textbook series bu1L represen'r a broad Spec’rrum

of topics from a varnen‘y of programmes. .
I would apprecrare your’}amimng the enclosed quesﬂonnalre and T
completing it.as per |n§trucT|ons thereon. You Wil notice that you

. "are being asked to raTe‘ the objectives In two respects, namely:

.. WHh"respe'cT to the degree of Importance of the obJecfive. , Lo
B. WI_h’rh ‘respect to the degree of dlffic.u!fy that you perceive
- students to have In attaining this objective. '

Concerning the first. rating, you are requested to give a-rating.for the
objective even though it may not be directly related to content of o .
current mathematics programmes -at the above mentioned:levels. Concernlng '

the second rai ing, you are requested to give a rating where the objective

‘is related to content 'normal ly completed by students under current ‘pro-

' 'qrammes Provision is made for a non—applicable raﬂng where this ls

n01 the case.

N

. |, i , : . .
/\nTicipaTing your co-operation, | slncerely appreclate your assis- = .

' tance in this sTudy and-hope to contact you personally in the near future.

Yours sincerely,

.. . JohnC. Chipman

T N A TP Sow Foer ot LT
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"QUEST IONNAI RE

1

'lThi's due_é.ﬂonnaire is divided into THREE sections. Please complete each

2

section to the best of .your abi lity.

SECTION A" : GENERAL |INFORMAT |ON

.o 1. In what grade(s) are you now 're'ach'ing mathematics?

2. How many grades are ’rhere in The classroom in .
which you are now teachlng Grade Seven and/or " -
E-.ngh’r maThemaflcs? ‘

. 3. Number of years ‘teaching mafhémaflcs in Grades
" Seven and/or Eight. (lInclude this current year.)

4. Total number of years teaching experience. . .

o 5. Number of University courses completed in mafhe- .
o matics.

6. Number ot years of academic fralnlnd.

v 7. Number of University courses completed In mathe- =

, - matics education. (Methods courses.) , ' .
8. Teaching certificate held.
9. Degree(s) held. - . }
SECTION "B": In this.sectlon you are requested to rate +the .

fol lowing broad content areas of mathematics with re-
gard to the degree of 1mpoi'+ahce' that you perceive [t
“to have at the Grade Seven and I_Eigh’r levels. Should.:
the content not be included in curren’r\pr'ograms, your
raﬂeg will Indlcate your oplnlon as fo whether ift. h

shou ld be included.

You are r‘équired to rafe each item on a'"flve polnt" scale as tollows:

NOT . R . VERY

IMPORTANT IMPORTANT

a

1 .2 3 4 -5
The rdrlnb'HQhalj you gi?e"ro each Individual item will indlcate the re-

“ lative degree of i=mpor+ence that you attach to that” item. Please give '
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o rating tor sach item by circling your cholce..

 CAIEGORY g SRR . RaTING
1. The 51 ructure of‘ ma'rh/emaH(‘:sl. . S . | '. - 1 2 3 a 5 A
11, Numbers. and Numéraﬂo'r: 1 2.3 4 5
m'.' 'c'omp'ufaﬂ,on.- | o S 23 45
v, - Geomef!ry. C S 1' 2345
Vo Algebra - . . : i | | 23 4 5','}
Vi, 'Mea/s/fjrem.‘en,’r.' ‘. k o I 2 3. 5‘7"
: VIt Fu{mﬂons and graphs. . . . , A ', 1 2 3. 4 5 b
. VL. ’r/l’_ogi_c and proof. LT 2 345
' LX:/ Set theory and notatlon.. o : v 203 .. 4/} 5
/% " Probability and statistics - .1 234 '5\' .
AL Cof;_sumer: mfhemafi¢§. R . N2 3 '4 5 | ‘r

4 SECTION "C': -Thi's secﬂon Is the most l-mpor‘ran‘r of . Thls' questionnaire.

/ i contalns o list of 115 objectives related to basic skillé and

7

‘ concep‘rs normally consldered In -Grade Seven and ElghT maThéma‘Hcs‘

programs. In defermlnlng your raﬂng tor each Individual /Hem R

L R : / ’ ]
please consider the following guidelines: - ’ S ,
. ]

1. Your rating should r;eflec‘l' .your‘ perception of Importance . - .
, and dn‘flculfy for the majorlty of students. ! '
) 2. Your roting should reflect your percep‘hon of +he rela~
tive degree of . importance of each objective as a pre=
requisite for future sfudy‘ in. ma'rhema“ri.cs
) o -3.. Your rating shou Id reflect your perception of the rela-
tive: |mporfance of each ob\]echve wl‘rh reSpecT +o its
vocational and social appllcahon '

'4.‘ Your ra1|ng should reflect your percepﬂon the rela~ '

" tive amount of emphasis “that should be pl ced fon each
objective in classroom instruction.:
Please consider these guidellnes when. de”rermlnlng your rgting.

. You are asked to rate each item in two aspects, namely.
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A. Degree of Importance..

You are required to rate each

scale' as follows: .
© NOT-
IMPORT ANT

1 2 3 4

B. - Degree of dlff:ctu

The raTIng should be given on a "flve.point scale" with -
provision for a "non-applicable" rating~In cases where the
objective is not covered |n confen‘r in curren+ programs.

‘The ratihg scale is-as fol Iows:

\

Item on a "five point

_° VERY
IMPORTANT
5 .

&

N—

.

VERY

&

E—

-

oS

. NOT UNOT
. APPL I CABLE DIFFICULT. - DIFFICODLT
. . ) H . )
0. P2 3 & 5
ITEM . RATINGS
Add, subtract, multiply, and.divide whole ,numbers. A, i1 2 3
’ ' - v : - B. @ 4 2 3
Determine the place valte of a given dlglf ina A.. 12 3
glven numeral . : B. 0 1 2 3
. . e .‘ .
ldeany the fundahental properﬂas: of addition A, -1 2 3
© and muITanlcaTnon (e.g. commutative property, B. 0 1 2 3
|nverses ) ) '

Classify a number.as being whole, natural, A 1 2 3
integral, rahon_al‘ irrational, or real. B. 0 1 2 3
. Add, subtract, mt)lﬂply, and dlvlde'inTegers. Ao 12 3
. ) ‘ . B. 0 1 2.3
lllusTraTe,The " fundamental properﬂes of addi- A. 1 2 3
Tlon and. mul’rlp| ication. B. 0 1 2.5
‘Use rhé/fundamenral properties of add:ﬂon and - AL 12 3

multipli cati n with respemL To these operaTions _
|n compu‘raﬂon B. 0 1 2 3
Round off numbers To, the hearest ten, hundred, A 1 2 "3
" etc. o B. 0 1 2 3
Reuognuze relaTsonshlps among Hnes._ (e.g. ‘A T 2 03
parallel, perpendiculaf, efc.) ' B0 1 2 3

[ %}

r

U v\ -

(S| RS

U o



10.

20.

21.
22.

23,
- © and L.C.M. of ‘two or more posltlve Integers.

24.

, 25,
26

27.

cation and divlsuon

59

| TEM

——

‘Define and identlfy basic geometric figures.

(e.qg. ray, begmenf, angle, etc.)

Add, subfrad muITthy, and ‘divide r‘a‘i'tonal
numbers expressed in fracﬂonal form.

Add, subtract, mulT»pIy, ,?_.snd divide rational .
numbers expressed in decimal form,

Explain the In.verse relafionsh‘lp between addi-
tion and subtraction, and between multipli- -

/
Express a given number to a spec!fled number

‘of S|gn|f|can’r dlgl‘l‘S _ "

Find the square root of a glven poslﬂve
rational number.

Classify angles.on the basls of degree measure.
(e.qg. acufe, obTuse etc.)

Define and |IIus+ra1e relaﬂonships be'rween

. angles. (e.q. adjacent, supplemenfary, etc.)

Explain the-"division by zero" rule (i.e

' explain why division by zero is undefined )

Dlsﬂnguish between prime and composife‘ numbers.

&
/
Find fhe absolute value of a glve>1 raﬂonal

" number.

Classlfy polygons according to. Thelr basic

properties.

I3

Write the prime fdc+or|za1'|on of a glven
p05| hve lnfeger :

Use prlme factorization to de+erm‘ine the G.C.F.

Write equivalent fractions for-a given fraction.
Express a fractic~ as a declmal and vice versa.

Express a fract or as a percent and vice versa. -

List in order ‘" prime numbers less than-100.

~

™~

D> .O> @W> O> -

W> O>» D> ©O> wW> 0> O> 0> 0> > 0> o>

o> o>

NN

NN

NN

(R

W,

(]

WN N

W W

W W

W N

PN

TN



2.
29.
50.'
31,
32.
33.
3.

35,
36.

.37,
33.

39.
40.
4,

42,

.43,

44.

. : : - 60
| TEM S v

'l\

Write numerals in numeration systems ofher‘ than fhe

Hlndu =Arablc. . ((, g. Roman or Egyptian).

Write a glven numera’l. in a base other than the
decimal . (e g. in base Two or Flve.)

Add and subfrac’r in 'bases other than the declmall

State and illustrate the properﬂes of equaIHy o

and inequality. , -

State and il-lusfraTe the reflexive, symmetric .
and 1ransitive properties of a retation. '

° “
Order a serles of ra‘honal ‘numbers .from smallest -

to largest and "vice versa.s

Explain ‘rhe DensH‘y_ Proper'Ty ‘of Rational Numbers.
I'. . )

Find a-given percent of a given number.

Find what percent one number Is of another.

Find a number when a percent of It Is glven.

EApIaln and i1l Ius’rraTe the ,concept of congruency

of segments and angles

State and exp lain the minimum condl'Hons necessary

for congruency of Trlangles. r

lUse The properties of congruency to solve simple

computational problems involvlng plane geomefrlc :

figures

Wrn‘e a glven posn'rlve InTeger In exponential
notat lon

Express a glven rational number In. scien+|f|c
* nolat ion.

LompuTe products and quoflenfs usmg exponenﬂal .

" notat ion.

) 45,

Compute products and quotients us:ng sclen'l'lflc _

‘noTaT ron.

Explaln and illustrate the concept of simi larlty
of triangles and other polygons.

A. ..
B. 0
A.

B.. O

A.

B. O
Ao

B. O

A

B. O

A.

B. 0

A. .

BO . 0 v

A.

B. O

A.

Bl Q

A.

Bl 0!7

A
"’Bo 0

A.

B. O
AL

Bl . 0

A.

B. .0
. A.. L
‘B, _ 0

A.

B. O

A. )

Bl O
" A.

0

RAT INGS
I 2 3 4
2 3 4
) .
1 2 34
12 3 4
{2 3 4
| 2 '3 4
| 2 3 4
12 34
2 3 4
| 2°3 4
1 273 4
12 34
2 3
12 3
1 2 3 4
"2 3 4
L)
1 2 3 4
| 2 34
1273 4
12 3 4
| 2 '3 4
12 34
172 34
| 23
1 2.3 4
| 2 34
[ 2 3 4
1 2 3 4
I 23 4
1 2 3 4
1 2 3 4.
| 2 3 4
I 2 3 4
1 2 3 4
1 23 4
12 3 4
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© 46

7.
48,
.49,
" 50,

5]...

92,

53..

| 54.\

e 59,

56,
57.

" 58.

o

ITtM e 8 ‘

Use ﬂlt, contept, and properﬂe of” siml farlty to -

~solve 'simple compuTa’rlorlaI problerﬂs lnvolvlng
plane geometric figures.’

3,07
Find The average of two or more numbers.
. A I} : . s

s

Use tyg and propoptf'on o solve prob | éms. __ ;

‘State the formulas‘for finding the per imeter

and area of plane geomefrlc figures lncluding
the circle. .
Given the formula compute the perlme’fer'and."
area, o’r a plane geome'rric flgure ” o

_Use, 5fandard geome’rruc Insfrumén’rs to - perfor'm
baslc geome’rrlc consvruc’rion.-, (e{ g. bisecf«-

an angle.) « < °

c.

-State and apply the Pythagorean: Principal in

simple compuT‘ahonaI problems fnvolving °the
right +riang|e. 5 \e -

R ) °

- . <
Given The formula, determine the volum?.g@ C
gnven geomefrlc solid ' . LA YL

List the requirements for’a number system.

Distinguish between variable and constant. ” -

- ¢ °

Distinguish between closed and open sentences.

v

Write simple relgffons involving -, ,-
and  from verbal descripﬂons. o

1

Solve Slmple Fi rst Degree equations using the

©, addition and mul‘hplncaﬂon properTles of

59,
6.

61.

- 62,

cqual ity.

Solve sumple First Degree mequallﬂes usmg the h

addition and mul‘lelca“rlon properﬂes of
lnequal ity’

t

Stale thé degree ofa given polynomial .
. DS,
S

. o »

wrife a’given polynomlal in ascendlng or
des cendlng orde-

»

: Dehne_ and I ustretz function and relation.

-t

RAT INGS
.12 3
0 12 3
&
12 3
0 1 2 3
]2 3
0 12 3
yog 3
0 123
Faee
1,203
0,']'2 3
W23
0 1 2 3
1 23
0o 23
1 2.3
.0 1 2 3
) 2 3.
Q1 23
12 3
0:1.2 3
12 3
0 1 23
12 3
o 1 7 3
123
0 12 3
2.3
0t 2 3
.1 2.3
o 7 3
203
c 5 2z 3%
. 3
1 72 3
2° 3"

Ut

Saw

LT

wur o u G



63.
64,
05.
60.
67.
68.

©69-

70"

1.

73.

74,

76.
17.
78.
79.

80.

TN

Co 62 CL
| TEM .

<

Distinguish .between function and relation by defini-

iion -and/or example.

~

Distinquish beiween domain and range of a relatlon

or function. - R

. . L. ¢
Distinguish beilween independent and dependent °
variable. : “ :

Add polynomials of given degree.

State the additive inverse of a given

.bolynomial

Subtraci polynomlals u5|ng the addrflve inverse

‘ prunC|p|e

-

“Writé an equaTnon or relation in standard |inear

form from graphical represenTaTion or tabufar
information. e

: Graph a relaTlon or funcTIon glven in sfandard

form using ordered palrs

Interpret required lnformaflon from graphlcal
reprebeanflon

[
2

Evaluate a function for a glven yéWue df the
domaln .

Find the product of TQd polynohials.
Find the quotient of two polynomials.

£ .
Factor polynomials of the second degree.

v

.Solve equations by factoring, uslng The "zero=-

products" prlnc1ple. \

. Solve Lonjuncfions‘of eqhatlons (twg variables)
using the subs¢iTuTion or.- The addition method.

erTe an-algebre'c deScripflon of a given .-
mathematical prootem,

°

. N .
So{vg;mulhemarifal problems by algebraic means.

\

Prove simple algebraic properties. (Example:

‘Prove the cancellation property of addi*ion.}

\ K
[

o>

o >

Lo > .

w> "

W >

“A.

B..

o>

(G R

NN
Wl

NN NN NN
v (R N W
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35.

'w‘

84.

85.

86.

87.

88

89.

90.

g1..

96,

37,

ag.

Draw Iogica[ tonclusions from simple numerical
(Example-

ITEM 3

data.

63

number patterns.)

‘Use Induchve reasoning-to@rrive at Iog!’%l
- conclusions.

'Apply generalized statements to specific examples

[N

o

Ubb deduc+;ve rea;onlng 1o arrive at’ loglcal
conclusions.

or 'situdtions,

State the converse of a given statement.

Use counter-examples to test the valldlty of

sTafamen#s

Test the. valldity of Ioglcal impllcaflons uslng

Y

lrufh tables.

Estimate measuremenfs of ]engfﬁ, weight, etc.

Read 'a scale accuraTely.‘

Use standard measurlng Instruments: o measure
(Includlng angle measwre.)

occurarcly

Choose the most appropriate scale for maklng a

parflcular measuremenf

Convert fron' one unit of measurement to another.
(e. -g. Convert from inches to yards )

Convert "from the Brsflsh to the Metric Sysfem

Y

and vice versa.

Esrimajo'méasuFes‘in the -Metric. System..

»Use,scaros.Io'deferming‘acfual dimensions from
scale drawings ond from maps.

e

-« g9,

Measuré accurately in the Metric System.

Determine - 1he reldrlve degree of preclsvon or
< accuracy ot

Use indirect mc%suremenf |nvolvlng sim"ar

Ariangles.

sols,

Vo

fwo or more measures

-

N

v

v-‘,"_.

St

.My

3

" Find the union or jntersection of two of more

A.
8. 0
A.
B._ 0
Al
B. 0
. Ao ‘-.' '
B. 0.
A.
B: 0
A_ .
B. O
" A,
B. Q
A.
B. 0°
A
B. _0 ,
A.
B. 0
A.
B. 0
Ax
‘B. 0
A, .
B. 0
A
"B. 0
AL
B. 0°
* 0
AL
B._ 0
0
o]
A. - T
B.. 0
.

-~

."P.h‘

S

oo

v »

(SIS

vt

(G RE ]

W,

RS RS |

4.5

4 5

4

4

4.

4

4. 5

4 5

4-

4

4

i

4

4

4 5.

‘4, 5 .

4 5

4 5
‘ .

4:5.

4-5
-5
5

4§ 5

4 5

4 5

4 5

4

4

4 5

45

4 5

4 5
5.
5
5
5
5
5

.
- =

1 203
1 2 3
2 3
1" 2 3
12 3
1.2 3
2 3
1 2 3
172 3
1 2 3
12 3
1 2 3
12 3
2.3
2"7,‘.""_\
1 2.7
1.2 3
1 2 3
1.2.3
1 2.3
1 2\3
1 2 3
172 3
.2 ‘&
1 2 3
1 2 3
1 2 3
. {
t
1 2 3
12F
1 2 58
123
2 3
1.2 3.
2 3.
172 3
1203,
1 2 3
L2 3
23
L

-




100.

14

101.

102.

103.

104.

105.

i
106.

107.

L 108.

109.

.o '. ) T 0O
~110.

1.

112,

13,

. a4,

115.

—— .
. <

Determine The'meén the medlan, and the mode for

‘Comput’e Bank Interest and Proceeds of a

-price on.'time payment purchases.
_lite iasurance for given prlnclpal amounts .

“tion.

CqmpuTq'saIes price on discount purchases.

64

ITEM
Distinguish between tinite and Infinite sefs: Ao
o . ‘ ~B. "0
Explaln the Comp|e+eness Properfy of Real A,
Numbers. "B, 0
Distinguish between Equal and Equivalent sets. A,
; . . B. 0
Perform simple probabllify experlmenfs (e.g. . = A.
_ tossing.a coin.) . . “B. O
Determine the probability of the occurence of a  A.
parflcular event in simpie probabllity experi- B. 0
ments.
Represent statistical data in graphlcal form A
Y from numerical ‘[nformation. 'd\\B. 0
Read sfaf|sf1cal graphs fo defermlne prescrlbeql A
-Informaflon ‘ . . ~NB-

Arrange sfafusfical informaTion In the form of
a -frequency distribution.

glven numerical data.

Use prescribed guidelines to prepare a budget. -

) y
) »

Promissory Note.

Maintain a record of a bank accoun+ from glven
|ntormaflon

CompuTé‘cafryihg charges and tota! Installmeﬁf

J

Compute premiums payable for héme, auto, and -

from Tables.
Compute income tax payable -from given Informa—

> o> D> o> ©> ©O> ©> o>
o

o >

o

2,3
2 3
2
2
2 3
2.3
2 3
2 3
2 -3
2 3
2.3
2 .3
2 3
23
2 3
23
273
2 3
2- 3
2 3
2 3
2 3
2
2
23
..2 3
23
2 3
. a
2 ‘3
2.3
2
2.

RAT INGS
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APPENDIX B S

* RANK ORDERING OF CONTé&T OBJECTIVES
BASED ON MEAN RATING

e v o

MEAN

~ RANK DESCRIPTION : _
: A RATING“éh
" Add,” subtract, mulflply, and divide whole numbers . 4,93
2 | Find whaf percenf ‘one number is of anoTher 4,73
'Measure accura1e]y in the Metric Sys?em 4.73.
4 Fxnd a given percent of a given number 4.67
5 Find a number when a ﬁercenf of 1t Is glven 4,60"
Find The ayerage ot two or more.numbers_' 4.60
Glven the formula, . compuTe the perlmefer and/or
area of a glven geometric figure 4.60
8 Deferm|ne the place value of a glven dlglf In a
given numeral : 4.53
Add} subtract, mulfiply, anhd dIyide integers 4.53
Add, subtract, multiply, and divide.using. decimals 4.53
State the formula for findlng the area or perimeter "' ~ '
of a plane geomc1ric ffgure ’ 4,53
12 Express a fracfion as a decimal and vice versa - 4,47
Estimate: measuremenfs of lengfh, weight, and capaclTy
in the Brafish Imperlal SysTem . 1 4.47
Converf from one unit of measurqpenf to anofher 4.47 .
Estimate measuremen*s In tThe Mefric SysTem | 4.47
16 'Add subtract, muITiply, and divide rational numbers ‘
in the form of- common fractlons . 4.40
Write equnvalenf frac+|ons for a gﬂven fraction ; i A.4d
Expruss a comnon fracTIon as a percen+ and vice versa 4.40°
19 " | Use standard Instruments +o perform baslc geomefric .
: consﬁruc1|ons 4,33
Use sfandard measurlng Ins+rumen+s to measure
dccuraTer : . 4.33

sepddows
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APPENDIX B - Cont tnued

~ RANK

¢

DESCRIRTION MEAN
' RATING
21 Write simple relations invoiving , , and - from
' verbat descrupTIons 4.27
Read a scale accuraTer 4.27
23 | Compute sales prices on dlscount purchases o 4.20
L
24 Use tundamental propeeres wlth respecT to the opera- | -
tions in.computation 4.13
-~ Recognize relationships among l1nes (e.g. parallel) 4.13
26 | Write the prime factorlzation of a glven Integer . 4.07.
Given the, formula, defermine the volume of a glven i
sol Id : - 4,07
.28 | Round otf numbers to the nearest ten, hundred, etc.- 4.00
Define and identlfy basle geometric flgureé a 4.00
State and apply 1he'Py+hagoFeah Principle in simpie - :
compuTaTionaI problems involving #he rlghf triangle . | 4.00 -
- 31 Idenflfy the fundamenfal properTies of - adlelon and :
mu|T|pI|caTion . 3.93-
Use prime factorization to find the G. C D. and L.C. M
. of Two or more poslflve lnTegers 3.93
Order a series.of rational humbers from smaller to
,Iargur and vice, versa ’ . 3.93.
Classify angles by kind'on the basls of degree meaéuke 3.93
35 Choose the most approprIaTe scale for maklng a -’
measuremenf 3.80
Convert from The'Br}*lsh Imperlal to the Metrlc: -
system of -measurcment and vice versa - 3.80
37 .| Illusirale the fundamental properfles of addltion
"and multiplication. \ 3.73
“~ Explain and illustrate the concepT of congruency of
. segments and angles 3.73.
Distlnguish pefween variable and constant - 3.3
. p L - ‘e
SolVe/ﬁimple first degree equations

3.73



67

" APPENDIX B = Continued

RANK v B DESCRIPTION MEAN
RATING
lnferpref'réquired Informatlion from graphs " 3.73
R e SR
42 Classify a number as belng natural, whole, In¢egra|,
_ ote, - : 3.67 .
Find the square.root of a gliven poslthe rational
“ | number 3.67
| Maintiain a record of a bank accounf from glvan In-
formation 3.67
45 Distinguish between prime and compos!te numberé 3.60
Define and ilIus+Fa*e”reIaTlonshlps between anglps -] 3,60
T 47 Write a glven number In expdhentlal notation 3.53
Use scales 6" detarmine actual dimensions 3.53
[ 4 ’ .
o _Graph a relafion or function .| 3.53
Nj . | Represent sfaTlstcal data in graphlcal form - 3,53
Compute bank interest 3.53
. Compute carrying charge bﬁ‘fﬁéjafl ent purchases 3.53
53 |'Use analogy to draw ednclusions 3.47
. |"Use inductive reaspning to arrive At logical =~ = i
gpnqlusjons 7 ‘ 3.47_
55 Exptain the inverse red nshlp between addiflon ‘ e
and subfracTuon, mulflpllcaflon and dlvlslon ' 3.40
i .
State and illustrete the properfles of equality and - )
,Inequallfy [ 3.40
Use ratio and proportion to solve probiems ' 3.40 :
.Classify polygons according to thelr baslc propeﬁ+ies 3.40
Use deductive reasonling' to arrlve at |oglca| con- '
C Iu,.nonf 3.40"
' S ' :
60 Explaln and 'i|lustrate the concept ‘of simllarlty 3.33
Compu1e insurance premiums 1, ) 3.33
62 i|nd the absolute value of a gliven raTlonaI rumber 3.27
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2,87

: 68, ) .
L « X
Z(. APPENDIX,Q — Contlinued
. RANK ¢ . . DESCRIPTION ‘MEAN ,
- . - , RATING
'-bBT' Draw logical conc¢lusions from simple numerical data 3.20
Use prescrfbed guidélines Yo complle a budget: 3.20
.65 7 Expreéé a given rational number in sclenflffc‘noiaTlon'.3.13
‘Use similarity "fo solve computatlional problems 3.13-
.Solve simple- first degree lnequaflflés' 3.13
Solve mathematical probléms by algébralc means 3.13
Distinguish befween‘dependent and: independent variable| 3.13 .
'STafe the converse of a glven statement . 3;12
Read statistical, graphs to deTermlne.prescrlbed ln- '
formation 2 3.13
Compufe income'Tax'payable from given.1nforma+lon 3,13
73 Write-an algebraic descrnpﬂon of a glven ma‘rhe- o
- mafical problem : 3.07
Determine the relative degree of ‘accuracy or pre- . S
cision of two or more measures 3.07
75 Explaln teh dlviSIOn by zero rule ' 3.00
Dbfermlne the mean, medlan, and mode for glven‘ , .
statistical data 3.00
C77 Explain and illustrate the minimum conditions - :
" .. | necessary for congruency of triangies. 2.93
Muliiply ‘polynomials’ 12,93 5
Divide polynomials’ 2.93
Solve conjunéfions of equaTIons " .-2.93'
Use counter-examples to TesT valldify of
statenents : " 2,93,
82 ‘Coppute producTs and quo+lenTs uslng exponenflal
ndrarlon 2,87
Add polynomiars of giveﬁ'degree L o 2.87
! Solve equations by féc+orlng

.

1 e S e
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APPENDIX B - Contifived = -~
RANK DESCRIPT [ON o s | MEAN
: ' - : RAT ING
Use |ndlrecf meaSuremenT |nvo|vlng slmilar Trlangles 2.87
Write an equation or rela*lon in sTandard form
from graphlcal represen+a+ion or tables 2.87
87 | Compute products and quotients using sclentiflc .
notation 2.80
Dpstnngu1eh between closed and open sentences . 2.80
Subfracf polynomxals using the addlflve inverse
prnncnple . . 2.80
Find the union and ln+ersec+lon of +wo or more :
.:se+s _ ‘ Lo '2.80 "
.Distinguish between finlte and‘!nflnlfe sets. o :} 2.80
Disfinguish between equal and equivalent sets 2.80
| Determine the probeblIITy of the occurence of a ‘ |
N particular event in simple probabllity experlmenfs +2.80
L -~ '
Arrange s+a+ls+|cal informa+lon In the form of a
frequency dlsTrlbu+lon - 2.80
" 95 Explaln the Denslty Property of Rational Numbers 2,73
Use congruency +o solve simple compuTaflonal problems 2.73
EvaIuaTe a funcfuon for-a glven element. of ‘the domaln 2;73
.98 State and |||us+ra+e the reflexlve, symmeTrlc, and .
"] transitive properfles of ‘a relaflon . 2.67
Express a given number to a Speleled number of ;
significant digits 2.67
_Write a given polynomial In ascending or'descending: :
order , . " 2.67
Sfafe The addnfnve lnverse of a given polynomlal \2.67
Perform snmple DrobablllTy experlmenTs ' ! . 2.67.
103 State the degree of a glven polynomial .2.60
104 Explain The Lomplefeness pr0perfy of real numbers 2.53
Deflne ‘and rllusTraTe funcflon and relaTlon ‘ "2.53
' 2.53

Distinguish affween funcflon and relaflon

~ . ! ..
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APPENDIX B - Conftlnued

RANK r . DESCRIPTON | Mean
. , . - . RAT ING
1o{ﬂ List the requirements fdr.a number sysfem o |2.4§
<T Faéfor polynomials o 2.47
.-169 " Prove simple algébfalc proper+les 2.40
1o 'Ljs*'fn érdér the prime nﬁmberS'less than 100 ' 2.2?
1117 | Add and subtract in bases othier than Base ton 1 2.20
1z . ‘Dls1lngulsh be1ween domaln and range of a func+Ion 2,13
113 Test +he valldlfy of logical s+a*emen*s uslng Tru+h ,‘
~tables : - 2.07

114 Wri+e a glven numeral ln bases other “than’ base +en ].57

1157 'Wrxfe numerals in. numera*lon systems o+her Than +hs
: Hundu-Arablc L e 140
R ;
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APPENDIX C

IR 7y SAMPLES OF CURRICULUM OUTLINES SURVEYED

a
LIST OF OBJECTIVES
NCTM CONMITTEE ON BASIC SKmAND COMPETENCIESl

Y. Numbers apg n:umecals; .

a) Express a rational number using decimal notatlion
-b) List the first ten multiples of ‘2 Through 12
. . c) Use the whole numbers In problem solving
L d) Recognize the digit, Its place value, and the number
L represented through billlons
) e) Describe a given positive rational number using declmal
l . ., . percent, or fractlonal notation
C f) Convert to Roman numerals from decimal numerals and con-
"~ versely (e.g. date translation) ' t.
g) Represent very. large and very smal | numbers. uslng
‘scientific notatlon

2. ,Qgerafions and‘oroperfies:

a) -Wrnfe equlvalen+ fracflons for given fracflons 'such as
. 1/2,.2/3 and 3/5 .
b) Use the standard algorithms for the operations of arlfhmefic
‘on positive rational numbers @ Y e '
¢) Recognize and use properties of operaflons (grouplng, order,
etc.) and properties of certain ‘numbers with respecT to
operaf|ons (a.l =a; a+0 =a; etc.) .
" d) Solve addition, subtraction, muitiplication, and d|vl5|on
_ L problems |nVOIV|qg fractions
' - e) . Solve problems involving percent .
S " f) . Peform arithmetic operations" wlfh measures
g) Estimate results " \
hY Judge the reasonableness of answers To compufafional pro— '
' blems

[

3.7 Mathematical senfences:

a) Construct a mafhemaflcal sentence from a given verbal probilem
—_— b) Solve simple |inear equations such as: . o
v _ at3=12; 16-n =4
: ' c) Translate mafhemaTlcaI sentences into verbal problems

‘E L. Edwards, Eugene D. Nichols, Glyn H. Sharpe, "Mathematical
Competencies and Skilts Essential for Enllghtened Cltizenship," A
Report of the Committee on Basic Mathematical Competencies and Skills,
NCTM, . Mathematics Teacher, LXVY, (November, 1972) pp. 673-674.




e sy, o oAe e PEEAY —— - - "
S e A ¢ T W S Gy AN I LT £ P R e e T AN S - A L e yever

a

1

5
3
3

N

72

" APPENDIX C - Continued

4. GCeometry:

"
b)
c).

d)
e)

_a)
b)
c)

d) «

;e)

s

Recognize horizontal llnes, vertical Iines, parallel lings,
perpendicular lines, and Intersecting lines.

Classify simple plane figures by recognlzlng their pro-
perties -

Compute pefimeters of polygons

Compute.the areas of rectangles, triangles, and circles

Be familiar wlth fhe concepts of similarlty-and congruence
of triangles .

5. Measurement:

Apply measures of length, area,'Vqume (dry or- IIqU|d)
weight, time, money, and TemperafurzgL

‘Use units of length, area, mass, and volume in makrng .

measurements

Use standard measuring devices to measure lengfh, area,
volyme, time, and temperature

Round off measurements to the nearest given unit of the |,
measuring device (ruler, protractor, therometer, etc.) used
Read maps and estimate dlstances between: locations R

6. Relafiens and funcTions'

Interpret |nformaT|on from graphlcal represen*aflon of a

a)
function
" b) . Apply The concepts of ratio and proporflon to construct
scale drawings and defermine percent and other relations
c) Write simple sentences showlng the relaflons s, o, = , and
for two given numbers.
7. Pro i
.a) ‘DeTermlne the mean, medlan, and mode for given s+a+lsf|cai
) .data
b) Analyze and solve simple probablllfy problems such as tossing
"~ coins or drawing one red marble from a set containing one red
) marble and four white marbles
- ¢) Estimate answers to computational problems
d) Recognize the techniques used in making predlcfions and
estimates from samples
6. Graphing: T o !
. a) Determine measures -of real objects from'scale drawings
1) UConstruct scale-drawings of simple objects . .
¢) Construct graphs indlcating rela+|onships of two varlables
from given sets of data-
d) interpret information from graphs and +ab|es

LTkt

PR

-
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APPENDIX C - Contlhued. ..

J. Majhemaficat reasoning:

.al - Produce counter-examples to test validlty of statements ¢
' _ b)) Detect and describe flaws and fal lacles in advertising and
» - propoganda where statistical data and tnferences are '
" . employed
c¢) Gather and presenf data to suppor+ an lnference or argumenf
10... Buéiness and consumer mathematlcs: °
//g) Maintain personal bank records
b) Plan a budget including record keeping of personal expenses
c) Apply simple interest formuias to installiment buying-
~d) Estimate the real cost of an article
e) Compute taxes and investment returns:
f) Use the necessary mathematical skIIIs to appralse insurance
and retirement benefuTs ‘
1
SSMCIS UNIFIED MATHEMATICS CURRICULUMZ
COURSE 1: (Grade Seven) C K '
I. - Finite Number Sys+ems 9.. Transformations of ‘the Plane
. 2.1 Sets and Operations 10. Segments, Angles, |sometries
3. Mathematical Mappings t}. Elementary Number Theory
4. Integers and Addition 12. The Ratlonal Number .
5. " Probability and 13. Some Applications of the -
Statistics , * Rational Number ' -
6. Multiplication of 14.  Algorlthms and Thelr Graphs .
Integers T -
7. Lattice Points in a Plane R ‘
) 8. Sets and Relations - : R
COURSE 11: (Grade Eight)
1. Mafhemaflcal Language 7. Real Functions -
, and Proof 8. Descriptive Statistics
2. Groups . 9. Transformations of the Plane,'
-3, . An Introduction to Isometries
Axiomatic Affine 10. Length, Area, 'and Yolume
. Geomgtry
4, . Fields - "Appendix A - Mass Polnfs :
5." The Real Number Sysfem b
" 6. Coordlna*c Geome*ry - i

il

[4
2Howard F Fehr, ”The Secondary School Mathematics Currlculum {m-
provement Study: A Unified Mathematics Program,” The Mathemat [cs '

Teacher, LXVII (January, 1974},

P 31.

N’
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APPENDIX C - Continued

COURSE [11: (Grade.Nine)

1. Introduction to Matrices 6. Probabllify
. 2. Lidear Equations and Matrices 7. Polynomials and Raf'onal
s~ . Algebra of Matrices . Functions
?gﬁgK\ 4. Graphs and Functions © 8. Circular Functions
;}L 5. Combinatorics 9. informal Space Geometry - . .
. COURSE .1v: (Grade Ten)’ S o 4

. Programming in BASIC 5. Algebra of Vectors
2. Quadratic Equations and . 6. Linear Programming °®
Complex Numbers. . 7. Sequences -and Serles
. 3. ‘Circular Functions Il ' 8. ‘Exponential and Loge-ith-
, . 4. Conditional Probability and . "metic Functions
b Random Variables <49." Vector Spaces and Subspaces

—

" COURSE V: '(Grade Eleven)

I'ntroduction to Continuity 7. Linear Mappings and *inear

1.
2. More about Continulty Programming . ,
3. Limits = ) ' 8. Probabitity: -Expec-a~‘on and
" 4, Linear Approximations and : Markov Chains -
Derivatives . 9. Integration.
5. Properties .of Derlvaflves :
6. ° Further Study of the ‘
- Derivative -
COURSE VI: (Grade Twelve) | - ' 7
. 1. ‘Infinjty ' ' . 4. Exponential and LogariThmic
2. Conics RS J Functions - Anaivhic Properties
- 3. Circular Functions - Analytic- 5. Integration Techr ques and
". " Properties b : Applications .
e . \ oo : . 6. Probabllify In“ ni*e Qutcome
BOOKLET: - . o o
"A. tntroductior to Statistical Inference.
B, Determinants, Matrices and Eigenyalues. .
'C. "Algebraic Structures, Extensions, - and HOMQmorphlsms '
- D. An Infroduction to Differential Equations. | -
E. Geometry Mappings and Transformations. ;.
A 11
. PROPOSED PROGRAMME FOR "MATHEMAT ICS .FOR. EVERYMAN"3 :
_1' The main uses ;1 "numbers (ﬂitbguilgalgnlai}gu);
© 3Mux S. Bei'. "What Does Everyman- Real ly Need From 'Schoo| Mathe-

mar|cs," Mathematics Teacher, LXVII, (March 1974), p. 199.

1
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. APPENDIX C - Continved ® .~ .7 .
] ° . ) . ' . qQ - e - e
e o ) ) .. ‘ .
ounting - , : “ ‘ I A X
1,2 Measuring ' }’? Ve o : :
1.3 .Coordinate systems - o .. N . T e
1.4.0rdering . o o . '
1.5 Indexing . T L S .
1.6 Identitication numbers codes- ) " > ot
1.7 Ratios, . ' ) . o e =

\d

EfflClenT and ‘informed use of compuTaTnonal ajgoriTth'

————rTTeT

2.1-|nfe|||gen# ise of mechanical alds to caICUIailon , C ‘

Relaiions: such.as equal, equivalent, less or greater, congruenf
similar, parallel QArpéndlcuIar, subseT e¢c - . oo

3.1 Exnsfence of many equlvalencé classes
3.2 .Fléexible selection and use of appropriate elemenfs from .
2Quivalence classes (e.g., fractions, equations, etc.) Tl o

¢

‘ voa. 4
Fundamental measure concepts:

4.1 "Measuyre functions! as a unifying concep+ ' :

4.2 Practical problems: role of "unlf" lnsfrumenTaTIon close—-
‘ness of approximation .

4.3 Pervasive role of measures in app]lcaTions o -

v

4.4 Derived measures via formulas and oTher mafhemaflcal models ’”j
 Contident, ready, and informed use of es+lma?es and approxlmafnons: A .

5.1 "Number Sense" . ’ : . '

5.2 Rapid and accurate caicula*lon with one and two dlgi+‘numbers

5.3 Appropriate calculation via poslTIve and negat.ive powers of Ten

5.4 'Order Qf magnitude L.

"5.5 G pss and verify proceedures, recurslve processes X "
5.6 "Measure sense" . '
5.7 Use of appropriate natios o o
5.8 Rules of Thumbj rough converslons (e. g "a pint is a pound™);

-standard modules -
5.9 Awareness of reasonable cost or amoun+ ln a varleTy of sn+uaT|ons_

Links batween’ "the world of mathematics" and "fhe world of reality":
6.1 Via building and using "mathematical models"" ' . .
0.0 Vi conprefe-ﬂembodtmenfs“ of mathematical ideas _ . .

. p " ' ’ ’

Uses of variables:

| {n formulas . o g ‘

2 In equadtions , T ’ -

.3 tn tunciions ' : . : . Coe .
4 .

|

~J

H

For stating axiofs and properfles >
As parameters |’

—_— =
P
o
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APPENDIX C -/Continued.
9 -
e ~ -0 . o
8. -Correspondedces. mappings, fynctions, transformations: .
SO Inputs, outputs, dpproprlafeness of +hese tor a gnven

9. Basic lpgic:  ° N o L .1

situation

2 Cumposnflon.("lf fhls happens, and then that, what s the
combined result?")

8.3 Use of represenfaflonal and ceordinate graphs

(o]
™~

T "Sfarfnnq points"; agreements (axioms)"and prlmlflveb
(undefined words) “

.2 Consequences of &Ttering axioms (rules).

53 Arbitrariness of definltions; need for preclse def)nlrlon

.4 Quantifiers (ail, some, thére exists, stc.) - S

. 9.5 Putting together. a Ibgical argument ' R

9.

3.

’ 10.,."Chance“, fdndamenfai grobabl|l+y Ideas,'descrip+lve sta}iéflbs“

Fd

*
10.1 Predncflon of mass behavuous Vs unpredlcfablllfy of single
- events : -

. 10.2 chre:enfaflve samp| [ng from populations !

¢ >
- A .

11. Geometric relations in plane and space: )

: — | e

11.1 Vi'sual séensitivity N

11.2'%tandard -geometry properfies and Their applicaflons
Il 3 Projections from Three +o two dimenslons ot

‘

.

L}

-

- *

12,-‘1nrerpretaT|on of informational graphs: ) s
B : . . . ) ".. . ) ' l ‘.
S 42.1 Appropriate scales, .labels, etc. ’/;91. ‘ T -
b 12.2 Alertness o mlsleadlng message," T - { o .
J3: Cbmpu1er uses i, S SN R _ e

151 Capébtl|r|eJ and ‘limitations'

v 13,2 "Flow chart" organlzaflon of problems for. pommunica+ion wnfh
' Lompufe

DR U
s o a . .. e . ! - .. .'[ . ’

S :‘ ACCEPTANCE /ANDEX AND REcdﬂMENDATIONs FOR ‘
B . TORICS FOR A MATHEMAT ICS ‘PROGRAMME FOR -
ST sLoW LEARNERS4 . Y

10.3 Descrlpflon via arlfhme+lc .mean, median, s+andard devla+|onr

i N ‘lr

, 9501 wblds "Wha‘+ Mafhemaflés Shall We Teach.The S[ow Learner’"

Maltromal fcs Teacher, LX'! (November, 1969), p: 572. (Froh a survey of
. hOO Ieidlnq mathema+|cs educators in fhe UniTed S+a+és )

\ . ‘ a.

.
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T . APPENDIX C - Cont{nued -
S _ S
- r ) !
v‘f ~ *
\ : F N )
B . Topic v No . Yes ' Index Recommendation
S N (A3 . AR
“Whole and rational numbers

. Operations . 1.3 974 4.9 Yes
. 2. Properties . " 8.9 88.4 4.6 Yes:

3. Negative rational numbers ?.6 77.4 4.2 Yes
- v e , ‘

Real numbers ° S S :

4. Operations © . . 20:0 65.2. - 3.9 Yes

‘5. Properties : .. - 25.8° 52.9 3.5 ° Yes

6. Systgns of numerarlon ... 155 '58.7 3.8 Yes

7. Set L. eo18.1 s8.1 T 3lg Yes.

8. ROTJO and percent - - 3.9 .89.0 4.6 Yes
Number theery. - , AN . W

9. Primes 7774207 7 4.3 Yes
10. - Divisibility . 11,0 -71.0° - 4.1 . Yes
i1, Highest common factor . 2.3 68.4° 4,0 Yes
12, lowest common multiple 12,3 71.0  4.1° Yes
13. .Clock arithmetic . -° 20.6 53.5 ‘3.6 Yes
14. MNommetric geometry -12.3 .63.2 4.0 Yes

% _ . , :

Intuitive geometry - — , o
15.°Congruence 5.8 81.9 4.4 ~ Yes
16.7 Similarity - 3.9 81.9 4.4 “Yes .
17. " Basic consTruchons 6.5 87.9 4.4 ".Yes .
18.+ Symmetry - 7.1 68.4 4.1 ~Yes . -
l9 Trngonomairlc ratios . - = &36,8 35.5° +3.0 ‘Undecided -
Measuremenr - v -

0. Linear ' . ‘Q.6'595c9 . 4.8 Yes ,
1. Square ' . 0.6 94.8 ‘4.8 + Yes
2%, Cubic 1.3 89.0" . 4.7 Yes -

23, Pykhagorean theorem . < 4,5 18.7 4.3 Yes
£4. Fformulas ; ‘ -3.2 +85.2 4.5 "\ Yes'
29, Equations - 3.2 -90.3 4.5 . .. Yes’

26.  Incfualitics ' -, 11.0 63.2° .3.9 . " Yes .
-77. Graphs,and sfbfislvés - b2 81:9 4.3 - - Yes’
28, Pdmutations & comb|n§jions 42.6 27.1 - 2.7 Undec tded .
29 ‘Probability . 33.5 39,0 :. 3.2 Undecided-

0. Vectors. . - B ,59.4..18.7 2.2 .. No ",
3. (unfqlndfc geomefry -34.8 43.2 3.0 " Undecldec
32, Linear programming 64,5 1).0 1.9 No

L()\.!I\.'_' , . . o . “' o * . . N

330 Rroof - . i 49 29.7 2.8 ° Undecided

34,° Deduclnvo rbaqonlng *. 41,9 .37.4 z.9 " Undeclded

39, Truth tables = - o _59 47 15.5° 72 No

36.. History bf matlicmatics. - = 23.2 51.6 3.5 Yes

T * ) ¢ ! I
. ) .,
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)

N

L S
. ; )
(v )
N s
' Topic | ‘Indéx ~ Recommendatlon
3 ’ .
. “ <. !
31. Slide rule o 3.2 Undeclded
38. Computer mathematics . 2.6 ' Undacided
- 39. Computing earnings 3.2 Undecided ,
» 40. ,Handling money and accounts 3.7 Yes,
“‘MénaglnHAfhcomc . 0 v
" 41, Budyels 3.2 Urideclded
42. Installment buying. 3.3 . Undecl ded
; A3.. Buying a home 2.8, Undec'ded
44. Buying a ‘car . C 3.2 Undecided . -
45. Insurance 3.0 Undeci ded
"46. Taxation 3.0 . © Undecided:
47. Measuring, insTruments: and . i
- . devices (how ta use) - 4.3 - Yes
6 ) . . ' ¢
X ¢ ‘ L .{
V. ‘\
. . e
b L]
J .. _‘ ! B -- : 4
. . LTy
> I| N ",
N ! . N
"‘ . « /
A N
: »‘\\(’ - r a )
] t ‘
.,I
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APPENDIX C, - .Cont Lnued

- v ’
© RANK. ORDER]NG OF BASIC MATHEMATICAL SKILLS ESSENT I AL FOR
oUCCESS IN DIFFERENT VOCAT[ONAL SPECIALTIES®

4

. : . . ; .. . ~ .. .
RANK \'PERCENT NUMBER : " SKILL . . ' v
I (95.0 | 247. Addition of whole numbers: .
2.5 94.6 - 246 ' | Subtraction of whole numbers
2.5 94.6 | - 246 | Multiplication of whole numbers
4 93.0 242 Divislon of whole numbers
) . 86.9 | 226 .Readling and writing decimals ('.-
6 85.0 ' 221 Addition of fractions .
"7 ¢, 835 216 | Subtractlon of fractlons
8 _.]. 80.0 © 208 Rounding off decimals
10 79.6° |. 207 Addition of decimals :
10 79.6 ~ 207 Subtraction of declimals ..
0 | 79.6 207 " Multiplication of fractions
12,5 78.4 | 204 Meaning of «percentage
12,5 78.4 204" Changing common fractions to decimals
14.5 77.6. - 202, Reducling fractlons to-lowest ferms,
14.5 17.6 - 202 Multiplication of decimals o
16. 76.9 - %00 - Division of fractions '
17 76.1 98 - Reading a rule C
18 - 75.3, . 196 | - Rounding pumbers . )
19.5 | 74.6 194 Changing decimals to cofimon frac*Hons
19.5 "74.6 194 . Declimal equlvalents
21 . | 73.8 192 Division of decimals '
22 . 172.3 | 188 . Improper fractions or mlxed numbers
23 - 71.5 . 186 Subtraction of mixed numbers " .
24 L7117 185 Additlon ot mixed numbars . R
25,5 70.3 183 - | "Averages - )
© 25.5 70.3 - 183 Reading large -numbers )
21 L 69.2 |° 180 - Comparing fractlons .
28.5 | 68.8. 179 Multipiication of mixed numbers
28.5 68.8 179 * || Ratio and proportion -
30 68.4 , 178w .| Chandlng percents to declmals : -
31.5 . 68.0 177 . Reducing mixed numbers to simplest form’ «
31.5 68.0 R I Finding a percent of a number ‘
*33 67.5 175 Division of mixed-numbers
34 T 65.0 .| 169 .| Multiplying whole “numbers and deczmals ?)y
.ot ™ 10, 100, etc. .
35 L 64.6 168 .- 'Dlvidlng whole numbe'rs and declmals by 10,
' ° |, =100, etc. :
37 o 63.4 165- Changing decimals to perCenT '
37 -} 63.4 L 165, FIndIng what part one numbei" Is of ano’rher
. . L S . ‘ {
€ . . . - -
ZAlbert P. Shulte, "Teacher Perception of Baglc Mathematical Ski'lls
ecded " in Stcondary Vocational Educatjon,”" Mathemat\cs Teacher, LXVI,
(Junumy, 1973),.p. 63, (From a survey of 26Q teacNgrs In selected

Vocahondl Schoolq in ‘rhe United States.) , T W *

Y ".‘ T a4 ' P %
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.\' V4 3 “
v v
RANK ‘| PERCENT NUMBER SKILL
57 63.4 165 Measuring angles
39 60.0 156 Squaring a number
40" 59.2 154 Finding a number when a percent of It
v : Is known o :
4l 58.0 151 “Using pt ¢ } = - = L
42 .55.0 143 Square root ' ' .
44 54.6 142, Area of a square
44’ 54.6 © 142 'Changing percents to «common frac‘Hons
44 54.6 142 ‘Clrcumference uslng’'c = 'd ', . -,
46 54.2. 141 | Area of a circle using A= 2 '
48 53.4 T 139 ‘Chang ing common' fractlions to percents
a8 53.4 139, Ftnding what percent one number ls of
\ " ' another -
48 53.4 139 Slmple algebralc equaﬂon with one
_ o unknown
50 52.6 137 Finding a number when ‘a fractlonal parT
o , : of It Is known . :
51, 52.3 .. 136 Area of a rectangle :
52 51.9 135 Liqutd measure ' ' o
53 . '51.1 133 . Area of a circle '
54, 5 50.3 131 Acute and obtuse angles
54, 50.3 131 " Micrometer reading :
56 . 46.5 ’ 121 Pythagorean Theorem = Flndlng Iengfh :
N ' of unknown slde of fight Trlangle :
57 44 6 116 Temperature converslon ' :
58 43,4 113. | "Area of a friangle
59 42.6, 1 - Volume of a cytinder - - .. oV
30 - 42.3 110 -Volume of a cube
61 41.5 108 Volume of a rectangular solLd
62 39.6 103 Area of, a paral lelogram
63 34.6 90 Area of a trapezoid
64 31.9 ' 83 Volume of a sphere
65 25,7 67 Volume of a pyramid .
.66 25.3 66 Volume of a cone ,
~ C ' 1 1
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\ . APPENDIX D

-\ LIST OF TEXTBOOKS SURVEYED

\

A}

.. :Ebos, Frank alﬁob Roblinson. Math s, Books | and |1, Don Mi

Onl : Thomas Nelson .and. Sons (Canada) LTd,, ]975

{

Elohol ¢ Rober+ E.-eh al. School "Mathematics, Books 1 and II,
Mill , Ont.: Ad son Wesley Publ isbhing. Company, 11967,

g -
-} Fleunor, Lharles R. ef aI Success With MaThemaTlcs Books l
Don” Mllls, Ont.:. Addlson Wesley Publlsh%Q% Company, 197

rlpbnor Charles R., Roberf E. Eicholz, and Phares 0 Daffer
Mathematics, Books | and {1, Don Mllls “Onf . Addlson W
Publlshlng Company. 1974. -

Keedy, Mervin L., Richard E. Johnson, and Patricia L. Johnson
Exploring Modern Mathemattcs, Books [ and i, Toronto:
. Holt Rinehard and Winston, Inc., 1965.. ~ C

: . Exploring Modern Mathematics, Books | and |1, Toronfo:

Holt Rinehérd, and.WInsfon, Inc., 1968.

-

Explor(ng Modern Ma+hemaTlcs, Books [ and I, Toronfo
Holt Rinehard, and Wlnsfon, lnc., 1971, '

Peters de e+ al. ‘Exploring Mafhemaflcs - lnslghfs and SkHI

-

I'ls,
Don

and H
2.

eslay

S,-

Books |, II, and 11, New York: Globé Book Company, inc
1974. I ) st

. Van Engen, Henry et al. Seelng Through Mafhema+!cs, Books |

\

and 111, Toronto: W.J. Gage LTd - 1967.

&
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