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'§erceptlons o‘ﬁ three groups of educators w1th respect 'qp

' the re@atu‘e 1mportaﬁce of 18 objectlves for the seCOndary

D -a,

; s ‘:"f?.“i'jschool matrlculatlon mathemat:.é:s program 1n Ne‘wfoundland '

S Caﬁand Labrador.(.The three groups of educﬁhors were the_fffn?—
‘.jlnstructgrs of flrst year mathematlcs at Memorlal-
Un:.vermty, the 1nstructors of mathematlcs at trade and
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vacatlonal schools 1n Newfoundland and Labrador, and the
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teachers“*o-ﬁ- matrﬂculatlon mathematlcs at schools 1n

> ! | ".«:.'-Newéo‘dndla_nd' and Labrador.. o i - TR
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group, and least w1th1n the group of matriculatlon mathematlcs

s »

rellabllity checks resulte.d :Ln acceptable levels of '_

. .. . . L . s

I

: e . N . : L.
was a w:Lde d:.fference J.n op;ny(n among the resp0ndents, ' ‘i .

both w1th1rf and between the three groups studled Of . the

three groups, there was most agreement w1th1n the unlver‘s:Lty

Com

teachers. Signlflcant differences at the 0 b5 level were z

. found be:tWeen the" preference score correlatlons of the two

ge'nera‘l, the secondary school grOup eXhlblted a pOS.‘Lthl’l

post—secondary :Lnstructors, ~and also between tl‘B)se of the

trade school group and the secondary schgol group In
hY

K '"lbet‘ween the two post-secondary groups in theJ.r percept:.ons ‘

'{', of the objectlves. No difference was found betWeen the -

secondary school teachers who had completed 10 unlvers:Lty

mathematz.cs credlts and those who had completed fewer than

q

-

10 such credlts,las to thelr perc,eptmns Qf the obg.ect:.ves. »

F;Lnally, general agreement ‘was .observed between the rank:.ngs

of the post-secondary groups and those of the correSpondJ.ng e

groups :Ln Mercer 8 1975 study.r e &'.

Based on these results,i recommendatlons concernlng

'\’r

the 1nvolvement of*the thrée groups :Ln the currlculum

,‘_,,///:\ development process ‘were . rrf/ade.. Also, :Lt was recommended
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that teachers take care J.r consider;mg the needs of all .
types of students in thei1 classes. R SRS o : »Z$~j:' RET
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~ F e v ; . Mercer g 1975 study compared the oplnions of two L e
. : groups of ma’EﬁEm:tlcs .educators (namely, a group of 20 |
,randomly selected mathematlcs :.nstructors from the |
o s o Newfoﬁndland trade schools and a. 31m1.1ar group of math— &
" h : ema%xcs 1nstructor§ at Memor:.al Unwerrsity of Newfoundland) L
'wa.th respect to thelr rank-order:.ngs bn a set of 18 ’
Q." object:.ves for secondary school mathematxcs. Compat:iggg; - ‘
" were made on both cogn:.t::.ve and content dlmensmns. 'The ' " 3
>18 objectlves compr:.sed a palr of objectlves from eac'h o£ |
nJ.ne content areas,‘ one of each pair bemg at a hlgher ' ‘
, cogm.tlve 1eve1 and ‘the other be:.ng at a lower cog,gu.tlve v, .
- - level It seems. plausuble that the J.nfo’rmatlon galned by
! 4 compar:l.son of - the percept:.ons of these two groups should 4
‘be enhanced by smz.lar comparlsonsmmth the ,percept:.ons of
=h.1gh échool mathematlcs teachers 4in Newfoundland and -
'.;'Labrador. -Teachers,‘ after all, “are ultlmately respons:.ble
s e -for currlculum reform" (Gearhart. p<.-49'3).- “They 1mp1ement ' -
A v- the objectlves of any curr:.culum.A As Taba (1962) stated,
| J.ng currlculum is in t"hé\_hands of teachers
. 1 - '_"(p.:0239) ‘.‘ ' Indeed, the rmportance of teacher input 1n B
‘ v " : ‘-
_ - . fn
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4 . currlculum development is undeniable.' N
S} i ) i ""’! v.
Lk A e S In a study by Robblns (1973) the oplnlons of o
s secondary school geometry teachers in Newfoundland were A
;[ P compared tm those of a group oﬁjpnlverSLty educators in- A,j

3 A

~'Canada and the UnltednStates ﬁfth respe St to the objectlves

o w

The resgvye of the studles hy Mercer and Robblns lndlcated R ,‘:“fﬁl

thh srmllarlties and dlfferences 1n the perceptlons of:

. AN
N - .

fru ;;f: ."i.u.F the objectlves of high school mathematlcs courses among " -g’i

. ,' . "A “ \". - ,.

v e w T ~ T w

thé groups'studled

‘Tt

,;' of certaln

seems reaGOnable to assume that ‘the comparrson};*

“u

.;r

M

Nt

subgroups of hlgh school mathematlcs teachers;lh "

cem

would yleld useful 1nformatlon 1f one bears in. mlnd the jf‘

' n P

£2<.d1versity of this group of teachers. the

For instance,A

A

oplnrons of teachers Wlth dlfferent mathematlcs backgrounds

2 R A ,‘," L

‘ﬂiﬁf_mlght be compared 14 N

.., . ‘ . ,—‘ R . . ok
e : BN A

e In’ this . stqdy the lntent was, tb compare the |
'oplnrons'oE teachers of mathemaﬂics 1n ugwfoundland and
Labrador high'schools w1th those of teachers of mathematlcs
,f}at‘the trade schools and at Memorlal Unlverslty; pertalnlng
to the objectlves of secondary school mathematlcs, asiﬁ;'

PR . .x

HOWever, a study whrch

e ;.,‘

s
methods s;mllaroto Mercerf(1975)
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merely comgared the oplhlons of hlgh school mathematlcs

_teachers in 1980 81 with those.af the post—secondary .;” L ”f:“.
lnstructors in Mercer s 1975 study, pertalnlng to the o SRR A

iy

ob]ect1Ves of hlgh school math” tlcs, would have 1ed to

-

v‘_some‘dlfflcultles. In Mercer s study the post-sacondary f“;: ”t,i}f{ A

“mathematlcs instructors ranked the objectlves based on j f\;ﬁn~3'v

'{”thelr perceptlons of.the hlgh school mathematlcs program

R

jxi;fas 1t exlsted 1n the academlc year 1974 75 In the fall

\"' tl-!

~ 3 o e o
of 1975, "trl—levei" mathematlcs program was 1ntroduced _

1nto Newfoundland\and Labrador hlgh schools.u Hence, 1t

would not have been suff1c1ent to 1nqurre of the hlgh

'school teachers as to thelr perceptlons of the objectlvesir.v

oFf the high- school program without belng more spec1f1c‘ C ;i”ijéf: :

; with regard to- the "level" w1th1n that program. Further-:".;~'

’

! o more,'the comparison of the oplnlons of post-sacondary
) lnstructOrs 1n 1975 wlth those.or hlgh school teachers ln"f:f_v 4
1980 Bl would have led to guestionable results and 1mpi;-iﬁi l
) catlous. Also, the llst of objectlves used 1n Mercer s-;u ST £”1~4J|r
A SRRV R |

study needed to be revalldated and altered 1f con51dered f;;ij;.‘llﬁ.if

necessary. ,'\.?'ﬂ‘ B L S SR I
It is de51raple, when studyrng the oplnlons of :‘ ﬂh

hlgh school mathematlcs teachers pertalnlng to the objectlvesv"z~’;‘;lﬂig

o B _‘,‘..- .

‘ } of the mathematlcs program, to consider all the courses f
.,:i':*.h offered.ln the hlgh school It ie hlghly probable that :}“1:j‘;{'{hlﬁiiif
| T::, the'objectlves of the three courses offered in NveOUndiand ﬁ&:f:f“l‘¥{;.
: and Labrador hlgh SChOOlS (l e?, the honours,.matrlculatlon, }L R
,w~.¢~}.‘ X .;;1 | . AR ‘ ) . : ) :
o EREI




‘ ..
s . : , . con R . W e
o e g ey . e crmmee patTIn e v eamipas o e el = e .t L i " o e o e v o . . -

": three d;fferent mathematics'courses offered 1n the hlgh

iy

o

.

‘and ba51c courses) would be percelved to be dlfferent, as‘

well they should Itfrs, from a practlcal pomnt of v1ew, tﬂ

however, unreallsflc to expect .a group of post—secondary

W

1nstructors to complete accurately a lengthy questlonnalre

1n trlpllcate as to thelr oplnlons of the objectlves of

| .
..\,

iz school.; Consrderlng these factors, 1t was dec1ded to T

compare the oplnlons of varlous groups of mathematlcs

. .
.l »

e

‘ matlcs program completed by most students who eventually

I D ..-" =2

enrol ln,mathematlcs courses at post—secondary r?stltutlons

Y

“1n Newfoundland and Labrador.:f7f,,fhuﬁ?T7§hf"

Accordlng to the PrOV1nc1a1 Department of Educatlon, _f*"

929 students rn the prQVane of Newfoundland and Labrador
. . AL
-,Were reglstered 1n the grade XI honours mathematlcs course,

it B ‘. u'

6076 were reglstered ln the matrlculatlon coursep and 2036

r

*‘yéar 1978-79.: Hence, approxlmately 67% of the grade xI

studentmpopulatlon durlng that year were reglstered ln the"

matrlculatlon mathematlcs program.w In the fall of 1979,

325 students out of a total of 1275 who were enrolled ln

oy .‘. _.W' ,-l.‘

;flrst year maghematlcs courses at Memorlal Unlver51ty came

e

IS

; ?from ‘an honours mathematlcs background ln grade XI Most

) of the remalnlng 950 students would haVe completed a grade

z} XI matrlculatlon mathematlcs course. Furthermore, 51nGe :Ls'w'

P

a purpose of the study was to 1nvest1gate any dlfferences:f

1hstructors as to the objectlves of the hlgh school mathe- =

. a - Tt

e werefreglstered 1n the ba51c course durlng the academlc

._ ..
. R
i

o




“-mathematlcal backgrounds, the teachers of the honours course'f B

“SChOOl level ConSLderlng these facts, 1t was decldedlto ;QF};ﬁﬁ

' \matrlculatlon mathematlcs course. 'k¢f“yfy;fﬁg.nff*u

fﬂ may have percelved the objectlves of the hlgh school program

o courses.. Therefore, for purposes of th1s study fthe

respondents at Memorial Unlver31ty were llmrted to those;ﬁ*"f”i

that mlght occur 1n the opinlons of teachers W1th varylng

I S, ,_'.

would have 11kely presented a. blased group, 51nce 1t Was

..
L

thought to be hlghly probable that only a few,of these

'

teachers would have what would be con51dered a weak fﬁjﬂzifwf

G i P

L S

mathematical background.ulg

"..,'\

st (u rhins

nschools

would have a ba51c mathematlcs background at the hlgh

oy . o o

compare the oplnlons of mathematlcs 1nstructors from the,T_"“”

h1gh schools, trade schools, and Memorlal Unlver51ty, as to

Y.

thelr perceptlons of the objectlves of the secondary schools»

¢

Mercer (1975) 1nd1cated that W1th1n the group of

unlver51ty 1nstructprs there seemed to be.yarying opinions‘j :}ﬁ}fff:d:j

,,, v.

as to the ranklngs of the.objectlves, and he suggested

that thls was p0551bly due 1n part to dlfferences 1n the '&”f:7?f?r{j?

\

1evels of mathematlcs bemng taught by these 1nstructors..

- : S - ~ -
In other words,\those who were teachlng flrst year courses

. . a s

dlfferently than those who were teachlng hlgher level

" i
.o

.\.~'. .t
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AR AL \;*t aﬁ”: A rank—ordering of a set of object1Ves for the

Fj*él.-; '{}{‘ \secondary school matriculation mathematics program in 'f~

"

;f.\of mathematics instructors Thlstas done to determine

‘ .

:relative importance of each objectiveffor the
\ -

matriculation mathematics prOgram, as perceived by (a)y

l

- ',,‘ v

Memorial UniVer51ty of Newfoundland,.(b) the mathematics {

T %
n PR

matriculation mathematics program throughout the prov1nce‘

S
. T
.«, .

“'Qf't of Newfoundland and Labrador; Thepurposescﬁfthis study were?ff'

(l) to compare the above rank—orderings,an3order

l, B ‘g‘ " w :_

'fﬁﬁ&}ﬁliﬂf to determine any 51m11arit1es or differences relating to

L
‘: ‘ '7*

the perceptions of the three groups of educators on the*

>, D

v Sl
relative importance of the objectives for the matriculation

P - . PR o T

mathematics program..

R
“

. . T R
e - of the matriculation mathematics Jroup who had completed a ?53
L 7~f ¥ ‘“%N o
I minimum of 10 univer51ty mathematics, ;mEEter~credits w1th
‘ ' "‘4h those of teachers of the matriculatﬁgn mathematics group -

ifwho had completed fewer thanvlo such oredits.-V”

;-..1

‘f”qjjﬁ;h Newfoundland and Labrador was established for three group5"

1nstructors at the various trade schools throughout 4<:;3,:“”“3”

‘*'iﬁv“}]}:yf}'(z) to compare the rank—orderings of those teachers_
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“?.QgMemorlhl UnLver51ty and those of 1nstructor$ of mathematlcs

1

| ;ﬁﬂat trade schools w1th respeci;to the objectlves.of the,.i,h*.f7i““”

SATEERN

ff g”"matrlculatlon mathematlcs program?

l‘d c

f@the rankings of teachers of matrlculatlon mathematlcs who LT

;fhave completed a mlnlmum of 10 unlverSLty mathematlcs iﬂf

w

l'?gcredlts ahd those of teachers of matrlculatlon mathematlcs

h:ﬂwho have completedkiewer than 10 such cred:l.ts'> ,?uf.g-? f
.(8) How are the rankings of the post—secondary
iZ?W*;L’those.of the post—secondary 1nstructors in, the present

&
e '*.
. . . - . . T . . ‘4‘

matrlculdtlon mathematlos? u};i,,ﬂj _ff;‘

_4»" N

‘??{E"ﬁf “éhe.methods of ana1y51s used to prov;de answers

S -d VoL e . :

:T'Memorlal Unlver51ty of Newfoundland who were f““f

iiteachlng at leastféne flrst year mathematlcs

(71 B there any smghj cant dlfference between'ﬁnﬁfqeﬁ_}w

ﬂé; Study, pertalnlng to the objectlves of secondary school A;;;:f;\'yd
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NN o 5 gt Prale ae - ."‘ - 5 -
iy I COllege of Trades and }'I'echnology ,rthe district 5
S f_u ...' [ , e L 3 ° . = (
o g R vocat:.onal schools an__tl_i,e___c.ollege of Fisheries, ".," :
: leg’, MRS '.;‘.""‘- | who: were teaching at least one mathematics -
¥ . course during the fall of the academic year s
Sy 1930 31. Rk o *.; , g e gy et
- Group of Matriculation Mathematics Teachers P . wC e A
i the group of teachers of secondary school A
b mathematics throughout the prov:.nce of 'l,,. F
E i ol JOERCA £3 & ._'-: 9" ; g ea L 5 v:
g™ Newfoundland and Labrador who were tea.ching N S
o s ‘v A Ko g e ._ sk 19 e ‘.‘, - "A o~ '_::'. S '."“- ot _\' - ':4
& o 4 minimum of one ’cl,ass J.n the grade X or xI I L
il matricul'ation mathematics program,l as set " g cme Sl s
‘I.‘ e oy ‘- - e, '-‘ .4_._“ . foe \," 3 '__"; A._‘.' K .‘..: 0 r."?.." N . ‘_"
S down by’ the Newfoundland Department ofw: oy ¥ '

F.,‘irstly, this study was llmlted to the opinions of TR

;‘“

s ,.,_, = e 0

educators with -respect to’ the objectives of the matriculation* g

.\

. m;thematio’s p'z"ogram' aslrij;‘existed in .t'he‘ academic year N ""‘_: '-
l9td Bl.,.- No attempt was made £0-- discuss the objectives " =5
¥ of the basic or. honours 'courses. J " J _;;.' .' . .
: s..econdly,.the interpretation of the resﬁlts of »
' th‘isl study were limited to the groups taking part, namely, . o
.'the teachers of matriculatio:: nathematics :Ln Newfoundland
. 'an_d‘ Lahrador schools,- the 1nstructors of first year ntathe-

matics courses at Memorial Univers:Lty of Newfoundland, and
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the mathematlcs lnstructors at the various trade s hools -

beyond these groups. . %xu

Thlrdly, the llst of objectlves used 1n the sﬁu&gga'

T :.:“\.ﬁﬂjffi' was not exhaustlve. The content areas represented a'crossF

.4 . B ‘e

. -sectlon of those toplcs suggested 1n pertlnent llterature,

. and paralleled those llsted by Mercer (1975) The llSt

of objectlves used by Mercer was valldated by\q group of

mathematlcs educators in 1975, and the complete llSt of

-f

objectlves used in” the present study was rev1sed and

-.l‘.\ ! e

. & 3 ' "s not intended 1n thls study to determlne a deflnltlve
SRR S llst of Objectlves for the matrlculatlon mathematlcs ;VT”"

”ﬂftlgfj;;; program in. the secondary school.

. . RO R . LN

ééf'ff,? f,;f‘ Finally,_lt was intended to compare the oplnlons

gi flffle@‘;;of the three groups of mathematlcs educators as to the ‘ 331X e
i« : e object1Ves of the exlstlng matrlculatlon mathematlcs“programT' . .
:é{f‘fﬂff:diﬁyt‘dln Newfoundland and Labrador schools, and]to compare the "
ER R -
’ul ’:”f;ranklngs of the groups of post-secondary 1nstructors w1th 'l_jﬁ '
‘ '"wfiff;ﬁ-l‘ those of the correspondlng groups 1nvest1gated 1n.Mercer s‘: ';
”f?;;ﬁ{;zﬁﬁf\“. 1975 study._ It was not rntended ‘to. make Judgements as to\ ) ;“ )
- i'ﬁiﬂﬁﬁiu;’# *whldh group‘s oPlnlons were most valld but only to comparel ?1 3
flfh;{2€;iyg the oplnlons.‘ However,,lt is recognl;ed that the lack of ‘ { :
\u'ﬁhﬁ*l#i.;:lg;fobjectlyes concerned W1th toplcs such as statlstlcs and : knyifff;

- KR . L AP . R ..
e . . ", -l ot . .o DS T

lef;' ,f_:ﬂﬂ' revalldatedybysa 51m1Iar group of educators._ Furthermore, A:

f}bﬁﬁf lf}*f,fff" throughout the provrnce. No attempt wassmade to generallze Wi

lfubh'fﬂyff;i;7i"éprobabllity and others relatlng to the ugé: of calculators ffli{‘"”

S ' f{and computers constltute a llmitation of the study.
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In tth chapter the literature is reviewed w1th
- . jrespect to (1) the delineation of the broad goals of
'fﬁmathematics education, (2) the translation of theSe broad i
"5: goals 1nto more spe01f1c obJectlves 1n curriculum develop-'

‘ )

- T
. a et R
[ I P

‘ "-:ment, (31 COnSLderatlons 1n the formulation of speclfic -

g t"éinstructional—objectives,<d4) discussion of recent develop—.w E
':gments 1n mathematics education,_and (5) con51derat10n of ‘;i{f:*@i;i
w"‘,A.‘_'the 1mportancetof teacher 1nput 1nto curriculum. ﬁ-fhéi,ﬁﬂitnlf\agﬂ.gi
Background--The Question of Pfeparation o .7;p;7s“ R IR
of Students for UniverSLty and for Society ; 5j,2;;fa“ .hj}-'“
N 1§'}1 0ver the past 25 years there has been dissatisfaction
A;Ei:_'fi'ﬁffﬁ,:: 1n the englneering schools and unlverslty mathematics and“(‘ :j .
I 0 science departments concerning the seemingly poor preparatlon ' ﬁ ;13
;‘ ofdfreshment The School Mathematics Study Group, for example,' }1” t‘;

: met 1n 1958 to con51der the need to provzde for an improved

curriculum"for the schools that would preserve mathematical f;,;'jvﬁ“

. './._', e ‘-‘.‘."'-:' . ':‘I','. ‘ ' “_. o (
f«fj?.jugl‘gt‘ skills and techniques and deepen the understandlng of ?i&j_;t}“h;ty:
. L e ug@erlylng mathematlcs.' They also sought to wrestle w1th j; »
‘”1 the problems of furnishing materlals for the preparation fﬂ' i:l
PaE i ~}
of teachers and of making mathematlcs more 1nterest1ng 5

o RO S LRI ot werSdeer
s, ! IR
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(NCTM, 1970, p. 273) The COmm1931on on Mathematlcs of W:w;cu,fzi?~jiﬁ
-the’ College Entrance Eﬁamlnatlon Board dn- 1959 used the

'35? : follOW1ng quote to express concern ahout the pre331ng‘need
*aﬂ‘?“iii‘f;f}lx for mathematlcal manpower (Bldwell & Clason,.1970) i

.:

‘ .‘-fWe are movxng w1th headloné speed inko.a .y*”“l
% .. new phaseé-in‘man's long ‘struggle to’ control
L © - hig environment. . .-. We need an. ample _}‘3f .
Lo o supply of high callber scxentlsts, R sl .
Vote L ey mathematicians and engineers.. . wWe ..
. needfdliality.and we need it-in. consxderable

'-'jquangrtg,. (. 677)

"One of the major forces that, c0ntr1buted to the

' ‘A', L ,*i;g"‘ ldeas expressed by the Cambrldge Conférence and other math—"f”'f

=

-2

of the Russlan Sputnlk experlments.v Thls challenged the

- i “:{:::7‘ technologxcal leadershlp hltherto accredlted to the Unlted Jf:}

States and nn turn k1nd1ed new 1mpetus on the meortance

.‘ u’
of the study of mathematlcs and the natural 301ences 1n the

Unlted States (NCTM, 1970, p. 135)
é;g”~if7:'}e.-’3yﬁ;ﬁ;>? The "new mathematlcs“ movement Wthh began ln the
e d‘- ; .‘ latealQSO s evoked SOme negatlve reactlon:.notably from
<3£;;»f;;;f¥fﬁ}: Rllne (1958) From the outset of the ;o;ement he cr1t1c1zed.

7 many aspects of the newer programs, especrally 1n the areas 2 :;,

of rlgor and.abstraction.,.,}j§~f‘F“fﬂifu‘

RS

@ Ca

‘:if;v“ Through the 1950 s, “the 1960'5, and “the! 1970 E the';‘%,Fi*ih%ff

e L. N ‘{‘. .
e Lo O

problem of preparlng unlver91ty freshmen for post-secondary

mathematlcs and ultlmately for soc1ety w1th 1ts contlnually
’“/2i§f | expandlng needs has remalned w1th us. The present matrlcu-

latlon mathematlcs course mustTprepare many Newfoundland ,ff@éﬁ;“b.;,
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and-Labrador students for university ahd for-society... . i
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- L mathematlcal thlnklng can help students to conceptuallze ffL iiQﬁ
and solve problems, for example,v~’ﬁﬂ{f3{ﬂ BT ;:A#
‘ To develop pxof1c1ency in’ us;ng mathemallcal e ;;,_
f - models. to solve problems. (Krullk & Welse, .fﬁfx'ﬁz» LT
' 1975 , P. 13) N T ‘ - ',:‘rv L . "‘._‘3*" A N '-:1.
. e N (SR S v
- ‘ -~ - ; ~-_e-|'11;l- - . — g mnmma

‘i{?;_ﬁf;ft ﬁﬁach llSt of goals also 1nc1udes elements of“/

"The Overall Goals for Mathematics Education

. :QJ-L The wrltlngs of. a number of educators 1n the fleld :i;;V

" Y

Eof mathematlcs edusgtlon were rev1ewed WIth the 1ntent to i';' j'fdfi/

. F

‘ fillustrate from this llterature what’ the overall goals, -;_h,}‘ i

'”gas they see them, should be»fbr students of mathematlcs. ,[? :ﬂ:j&?é?;

LlStS of goals were extracted from the wrltlngs of Varlous ‘15 SRR

'/tf: educators, namely, Johnson and Rlslng (1967), Butler, Wren, ff}f{ﬁ} ©

i’. and Banks (1970), Watson (1972), Bassler and Kolh (1971), - “A;Lié'f;;

“‘ ' ' ' K

oy e

have many 31m11ar1t1es.’ For 1nstancq, each of the wrlters

2 o

1xsted certaln goals whlch may be degcrlbed as utLlltarlan

1n that they descrlbe outcomes whlch students should attain o

t'-.. o L

for-everyday 11v1ng, for example, . A. .

A ;?¢',f'f“"The student ‘should, be. familiar ‘with baSLC,i: 'ﬁd";if}:*fdﬁ'*f
- ”-_."concepts, operatlons and relatlonshlps,;'-“fww-';;Lﬁt_jﬂu._
]:jﬂy'j:;k -.skills inp manipulation 'and computation for . e ot

'vocatlonal ‘needs, . lntelllgent c1tlzensh1p

":understandlng the nature of mathematlcs, and how effectlve

nd Krullk and Welse (1975) These llsts may be found in V‘f#kf}fhk;’"

The llStS of goals obtalned from these sources “,fi;h¥“97hi”'

; {; -ffi* and dally 11v1ng.; (Watson, 1972, P.- 537) ' ,;f%3~“~f¥>?f*%
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" The student should be- able\to 1nterpret, AR o
“apply,and exdhlne the relevance of using a SN
"specific mathematlcal model-in a situation T e

from the physical and 1ntellectua1 environ- ‘-(//” g
ent.‘,(Bassler & Kolb 1971, p. 44) . ‘il‘fl . N
,ﬁnThere 1s alsoLan element of the affectave doglain . :» f57

. - R c/--';" ERE &

of behav1our in each llSt of goals, 1nclud1ng 1dea§/ef SR &

e

- example, '_g'g- _;-ﬁf’ﬁ

"gaboynfcan\be'satlsfled only 1f students acqulre certa1

. The’ student develops attltudes and
appre01atlons ‘which lead to cur1031ty, '
*:nltlatlve, cdngldence and interests.-
(Johnso 2] R151ng, 1967, p. l ) '

gematics in its’ own right apd in its -
‘'relation to_the total physical and. soc1§l .

o structure. - (Butler.ere & Banks, l970, ‘f~f; ;
SERIURES + 38 43) ' , VA el ‘

ic and affectlve aSpects.

' -

-‘ore speplflc objectlves applled to ;fcf

A Discussion of Dbjectives in. - - v - ;
Currlculum Development ‘,, /N<T*" s

The broai goals of°mathemat1cs edu“atlon descrlbed

i,
at
i
|
:
I

Wirshes v R g aciad i

~opment follows.,-ﬂ'- B .:N o “ @F ’///
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knowledge, skills,; and techniques., Taba (1962) described -
. speciffc objectives in the following manner: ’ I N L
R . - . The chlef function of the more specific .. |
I ~ o platform. of objectlves is to gulde the L T

.maklng of curricdilum decisions on what to
. . -+ cover, what to emphasize, what. content to. B
Ce 4 ~ select and which learnlng experlencegito o . R PN 1
-stress. This level, in other words, R -
. -contains the heart of the educational ‘ : S
» objectlves in their usuail. sense, -and ° o o <
. Vﬂqyclarlficatlon of the functlons ‘of objectlves '
LA T . .on..this leveluls essential ‘to:drriving at
o Lt el fa serviceable gulde to currlculum developh c . .
L ;ment " Naturally thesefmore spec1f1c oA L R
ST BT }giobject1VeSsshould be consrstent with. the R SIS
L e o a0 U - general overar&hing ones ahd in, their ~.. .~
L e ~3vf;j5tota11ty express - the vision.of the general A S L B
ooadms, o (p. 197) : '::ﬂ“ 5 H.; e e 5‘?f “f«q.'[‘@" IR B

Perhaps the most 1mportant functlon of Ob]e¢t1V95=ls that

\
"of. guldlnq the declslons pertamnlng\to the selectlon of

content and learnlng experlences. These objectives-should

T o . reflect the more general broad goals of 1nstruct10n, B Lo o E"

S an .- N . . H

{uj" . whether they be ln mathemat1cs,,soc1al studles, or any . - L

other sub]ect area. o e - - . S i

e

= f e ‘_ .' f‘ Whlle At is generally agreed that there should be

- a framework of broad goals for mathematlcs, and there are
"," ) .. . ¢ l N - .(
A S n many 51m11ar1t1es ‘in such llStS g1ven by dlfferent educators

CE and wrlters on the subject of mathematlcs educa ion w1th

' respect to the hlgh school program, there 1s a Wlde

dlfference in oplnlon w1th respect to. the content neceesary
1n secondary school mathematlcs courses td' enhance the g f . N
ICU o . . P _

- attalnment of these goals. %;:-'

.

hd




e e e : ‘ T e ——— s

In the outline for grades IX to XII put forward_
by the Cambridge Conference on Schcol.Mathematics"(1963)-
such topics as geometry and topology Qf the complex plane,

TR linear algebra, calculus, prohability,~and analysis were

recommended. Although not advocating the accumulatlon of

as many abstract concepts at the .same level of abstractlon o,

“ N ’ as did the Cambrldge Couférence wrlters, Fehr (1974)

\::,: - . -'frecommended a very h;ghly structured, theoretlcal course,i

ibomprlslng such toplcs as sets,'reiatlons, functlons,, E:{“ﬂ:“

'operatlons,‘and a modern v1ewp01nt of geometry as a study

:Tf sjﬁg"';wﬂ' 'of spaces related to algebralc structures.' The level of

S LI .~sophlst1catlon for students should be’ the varlable, accordlng::”

" N Lot e

'tO‘Fehr, and not the.content,.when conslderlng dlfferent_.

“levels" in secondary schools. ‘ Lo S K

At the other end of the spectrum there are educators’ ' . 5

n.

such as Ellber (1968), who advocated the, inclu51on of topics - 1.1
in the secondary mathematlcs currlcula such as the hlstorlcal o

R d‘growth of major mathematlcal concepts, mathematical forms

t . c &

o " . in nature, computers and their social’ 51gn1ficance, and a’ oo

'unlt on famous men of mathemat1cs. Ellber was-concerned P A ]
d - T
w1th the 1mpact of mathematlcs on the future hlstcrlan,n.- '

‘mu51c1an, teacher of Engllsh, or any other mathematlcal T -

Vi

.layman, He stated--
I - These are—all too frequently—;ntelllgent, 4 .

o ’ . _educated professicnal people admitting T ~
' - " opénly and- sometimes proudly that they o

.know nothing about c1v1llzed man's greatest

'achievement.- (p. 49)

-

- - . . z - 1

. S IR
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Educators. such as Eilber advocate that collegeuoreparatory

" mathematics should contain topice taught from a cultural =
and historical abproachtj‘He emphasized: Q'F:a
“In produc1ng such ‘a 31tuat10n we have been . - o ..fﬁs
selling short the subject of mathematlcs by o ":'?J’
g ‘ © . not including the effects of its cultural’ - o w3
R impact. = We should strive -for mathematical - '

courses. which are meaningful, 'relevant, and
© {of ‘lasting SLgnlflcance not only in thelr
" own right,. :but for the broadened 1n51ghts
S0 T they! provide.-into- almost every corner of Sk .
U e .f_;human thought.u (p. 49) jdv; :.:.vyu~f o ,-.'“ﬁ'ﬁm

»

There are certainly wide dlfferenCes 1n oplnlon on'*i'

'ithat should be the content of hlgh &Ehool mathematlcs pro-

'fgrams.filt must be remembered however, that whlle thls,*A

:.;dxsagreement exlsts today as 1t dld years ago, many of thenv-*"'
broad goals of mathematlcs instructlon may be met w1th a
w1de varlety of content, and hence a wade varlety of spec1f1c‘rt'

objectlves relatlng to the content of mathematlcs courses

:may enhance the attalnment of these goals. A .’;y

" The Questlon of Relevance 1n Currlculum ?_

S oL ft ok Ao \':t‘

'(_ f Mathematlcs educators generally attempt to choose

>

fcourse content whlch is as relevant as p0351b1e for students._

e !

?there seems to be relatlve dlsagreement on; the content

SR '1l' that w1ll be useful in. the formulatlon of objectives Wthh PRI R

h"w1ll help to achleve the overall goals of mathematics L

e

",1nstructlon.. St L

‘Thls ls an. approprlate conslderatlon at thlS polnt, 51nce§}5-: e |

S s i
v g b
PR
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© Bruner (1970} alluded to relevance in curridulum .’ N0
wha'he wrote:. - B oo T :"' o . : .':“.:,‘
What is taught, should be self-rewardlng o 3
some existential criteria’’of being "real",
o or 'exciting"', -of’ "meam.ngful" o On the’ o , R B ‘
e o other hand, ‘what is taught ‘should have some SURRCR R B {
. bearlng on, the"grievous problems facing: the * e TF

"world ', . . the solutions of'which may: affect -
»our surv:Lval as-a s’pecxes. (p. 114) T ". SRR

{ .
f .o

Y

'~Th:.s lS a strong statement, » but worthy of cons:.deratlon 1n PR

Lt the total phllosophy of education. How does " relevance" "

Ly .
e Ve

L relate,'
% " \ K

‘ "; content reqﬁired to meet them?

‘.'f-.~ .

however, to'the more spec1f1c object:yves and the.

R lterm "relevanced' before consn.derlng the relevance of any e

- ' - e . ,'-

partlcular tép:.c in the currlculum. Accorqmg to Klelnjans

T, : Relevance is a. l;Lnk forged An, the mlnd, : a
’ ‘ T ' not-a naturai attribute of -facts. It.-is: RO R
‘ 'making knowledge ‘out-of. J.nformata_on or ""’, T AT g
R o e “ exper:.ence by connectlng el ‘to somethlng Lo S D
Coet il oo 0 elserin  such a” ‘fashion, that it becomes , PR L
S . P ','. meamngful or consequénceful.« (p. 8) e _,;.-} )
. - ’ Kleln]ans coﬁcluded that attempts must J.ndeed be made to Lo
. . . . : »1 ) “ .o p .:._' '.; 1
R -make our currlcula more relevant, but 1t must be remembered ERVRPER S S

) that the J.dea of relevance has many propertles. ‘ For example,' " R

et S [ ce
] A S

. S ; --_-relevance J.s :LndJ.v:Ldual J.n nature, th.ch suggests that

. "',crelevance cannot be given eas11y to students J.n general__",’;~ ‘-&-ﬁ
""._“ e .-‘_\:Thls J.mplles that the questn.on "relevance to whom?"r should ;

\ e be- cons:.dered when attempts are made to make currlcula

AN Jrelevant. Are educators cons1der1ng relevance to the student, o
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3 ' .. ¥ ' or relevance to soc:.ety in general? Kleinjans described'

; ; : 5O K3 R

j T . relevance as being fluid br transitory. This suggest_s the

’ - R o considerat:.on of questions Such 'as‘."relevance to- when?"

g i 4n. the! design_:mg of :elevant curricula..‘ What_ was relevant

.— 4 _ e O ‘l:o the past, for 'eicample,. ‘may'not"allways };e”relevant ;‘t.o _:. >
q the fu_ture. Klei.njans.‘ described other' propertles of

relevant" for as many'

LTk R of note that\making-curriculum decisions based ,on " relevance
& P _".:‘.:'-‘ 1 L. 4’. o . i ’.,, A ,:tv-\ ta S ,;:. ’.'.' _,‘...“.A  fhew “
T R J.s a most complex process.‘_,g-} & i 5 :"',,Q_ 2 ¥ =
R et ’ ’
. o body information can only be relevant to sdme part:.cular. B 0
L _". :‘ 5 . - A 'h ,__‘..':‘ s -«
= S W T subject ,or to some particular quest:.on.,, He emphasized ‘,.‘
. that attempts %o f:.nd a universally accepted standard of

/ X relevance woul.d probably, .if pursued, put‘an end‘ -to almost

He condemned interp. eting relevance- i

.
e 0 ",
Ry !

as anything which has &, short term v1s.1ble utility

N mam
s TN

o g g
P, [N u
% o

CEEis necessary to the v:.tality of any~,. g A F
society that it have raom:for''some act:Lv:Lties‘ H-
,. which are-not: immediately des1gned to S

increase our. gross nationa].‘ product. - -,'-:

3 . . s - .
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are chlldren,
1gnor1ng an opport concentrate .ofh
learning-and undersy dlng that will . flnd-
a:place. not 1mmed1 a1y, but . 1ater. It is ..
: { e.tq“learn‘anythlng that
,will not- be of. use‘ S0 'ewhere, ;sometlme.

will ever. know ‘half en(ugh even\about Pl 1 X,
to feel satisfied &

S
a2

."

r’SomeCons:c.dez:atn.ons 1n the Formulation.
of Specific Objectlves.';ﬁ.‘

-

e . s
U o2 LR

Taba (1962) stated various prkpciples to guide the»f’n

.formulation of objeéklves.» Sh

LT e

tobjectlves should descrlbe both the'klnd of; behavidur

Ll

,_ .. -:.. '_aAA

fuexpected and the c0ntent or the context to whlch that dﬁf"‘

S A2 . S

'Also) they need to be stated specaflcally

;.' R O

,'

1nd of bebaviouf

'th to be translated 1nto educat onaitpractlce.,_ﬂ

..'..."r . -.-'.

__-.-. " e

34~~Tyler (1949)'noted that in currlbulum development,..,'f

.

‘ n4.l¢hlf~!-l- s
o e e e
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P LR ihe developed,‘a.n the student and content in which this
\.:1:{ ;: - 3 . e SR e = - .‘ . .." . a_ u')-.
sl i LT behaviour is to operate‘. He stated S e e o
_'¢. ; - ., - g - J . i i -‘, _‘..‘_ ‘. ' i
o s 1 Lo AR RS ‘. <A W K 3 T3t ‘. .

“ e .;=:j"-‘_-; R It should be clear that a. satlsfactory e

2 - . O e R G N fomulatmn of object:.ves :which, indica"tes B
S 2 e el R ’ both the’ Dehavmural aspects.‘and the, .t
o LI e T T lcontent aspects: provides  clear specificatione »
O T S to.indicate *just what the -educational.job. ..
5 il O i~ W “is.: By defining these desired educatiopal: - v
SN T :;.~:'-‘;, ' results ‘as. clearly as. pd'ssible the. curriculum—‘~;~ .
e S R A *maker ‘has ithe most useful sét'of criteria A . ¢
R s R B L g for selecting content, ifor sugqesting :
e ¥ Y learning-activities -for - dec1d:.ng on' the
> . kind "of teaching procec‘ihres tor follow, in.
St fact to carry-on-all the: further:hateps of
A curriculum planning. (p 62),- s: ."4__'
U S o ring to educational object:x.ves, the‘ most general be:l.ng
P “ most relevant to proéran planning .. the }J.ntermediate level
AT -3 to curriculum development- .and the most specific to
K 'r,"_’__".,:._-_‘ instructiona,l development. He noted j:hat each level of
‘; ,. _'-, analys:l.s 'permits the development of the next more 'z..sp'e'o'if.ic 3
e ’* i level-, thus reinforcing the ::mportance of the moré" general ".- {!

-'::"='goals.. » He observed t'hat J.t

consmtent w:l.th the 11terature reviewed earl:l.er i

5 . . ". .

i chaptér, ‘since there was relative agreement on the

PR

"'goals 'and relat:.ve dlsagreement concern:mg the spec:.fica -

.v—,

3 con’tent-—related objectives of secondary school matheznatics.. -

Ll ‘ o - .“'_. . 1,"

et ,

'_ ~-S:ane the intermediate level"of spec;.fi.city has been

'.‘

: - recommended in the delineation o.f thea.objectivea of a

" . - .
- . - % o T
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) G --:W '1’.—-',.-‘—-'-—-—--‘-—-'-.-’--: 2 ;‘ ,—«-.-.————.-—.:—e:‘ o
.:-._‘. . . . . .. . 1 _ .A'. ’ .I"‘ R . ’...' .
,‘A ' e .-'. "“ - 4 N v o s '_ . i, 4 _.‘_' .- },
§ © .." e ™ - LA A AT . ',.':
0 to the objecti’\res whj.ch were used :.n thJ.S study. Mercer ¥ o y.
MR - level of specificity in delineat:.ng ), g5 o
.“:':‘ . :'._' a3, ] ~-: ¢ ' ] g "‘- - >~ :: C \"..;. ]
r g L -.. '. -'} 7 i [ 4 . .« . K C i - % ' B l i -‘.: .:.‘ ) .' v .
e w¥ H. , e T Krathwohl also z:ecommended the use’ of Bloom ‘s’ " i I PURE
B O Pt . ..'l‘ 0 5 ‘“ 5 ORI S B
S N T e, z i o S R Y
| D Taxonomy of Educat:.onal Qb;ectives :.n the analy%:.s of = ‘_~"':'.--.. PYRL "
"L A obje )ives at the :Lntermediate currlculum—buildlng ;Level A
S . T .;-.: WOod. ('_1967) supported the use of Bloom s taxonomy 1n the gl
i coqn:.tive doma:.n. He po:.nted out- s .«" e, ';‘&.' £ "
It is part:.cularly relevant J.n mathematlcs

'_ where most’ signJ.fJ.cant ‘behawviors.- appear to -
have cognltlve orlga.ns. (p.v 86) =.' " ‘ :

. (R
o & . - .
o . . iy o - al

5 ) & ..‘-". ) [ ..’ RN
.ka‘ 3 Gop 3 o A

Vuth Bloom 8- taxonomy i.n hJ.B list of 18 objectives for the ; i'.'l.:-‘.-'.,-";f."‘
1975.:.s‘tud1;',,. and these objectllves'were re'vn.sed for use 1n "37’-;'
o ‘t.he'\'preSent s'\tudy. T &, 5F _' ~ ’ : ,‘,:_é "; .' )
S e sy ey Tt £ _.': - o A .~.‘, v . ;_
Recent Developments in Mathema_tz.cs Ecluoat;.on 5 . rr .
: : : Recommend_a.tlonsolhcluded in’ the report 'of the ' ‘ ' a
cambrldge 'Confex;ence ’and by Fehr ’(l“974J, reeult:l.ng J.n a . .
‘hd.gh—powered, theoret;lcal_, and abstract mathematnioe:
. ?secondai:y school proqram.,‘“:have.n:t been totally :.mplementeé e '
.' ) “’.'1:':;"-‘.',. but the mathematlcs unheaval._or the 1960 's has: produce;i ; ‘ 4
;,‘:' F 5 different mathemat:l.cs cq‘drses (the. » new mathenatlcs") _f._: 'I':'
'.*" , .anc; there are.‘varloup»op‘z.m.ons’ as to- the etrenoths and : . :,‘:e...,_'..‘: .
i " N o ‘ lw‘eal'tn‘les.ses ofr'these "tnoderxl -mathematrc‘e“odurees.' ‘:r.'i"or"‘- ‘_"'_-'_':;j-‘ i’
B ' ‘. example, Carpentey: Coburn, Reys, 4 and W;i.lsoﬂr‘x‘ (.1975) reporteé - + 1 i :-'-H
: c‘.'"-“_ on t,he flrst Nat:.onal’ Assesenent of Educat:.on,el Progress i ) 5l
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(NAEP) J.n th.ch representat:.ve saanles of nlne—year olds,

. . A.‘., - . . oL

’ !
1

: 2! " Ve
s T s bt e ¥R -w
>

S ‘_the ages of 26 and 35 were assessed to determlne the::.r A
S levels of; atta:.nment in, mathematn.cal concepts and sk:l.lls. |

B .:'5"-Th3_s assessment took place durlng the academlc year 1972 73.

“

thlrteen—year—olds, seventeen-year-—olds, and adults between .'_3’

7
N

k N ; ,,‘._The weaknesses of the thlrteen and seventeen-yearj-olds %
) ) -'tended""to be 1n the area of problem-solv1ng SklllS, and the !
. "f,':ihablts of checklng and estl.matmg seemed '“o be lackJ.ng. R ]
.

adults on most computat:.onal tasks.

'~.-

Carpenter Corb:.tt Keprrer Llndquz.st, and Reys

. , (1980) .reported on the second NAEP asesssment, car;rled out o :

- ' :Ln the academ:l.c year 1977-78-‘ mhe results of thJ,s assessment
L il.ndn_cated ax;'QVerall decl:.ne ‘1n performance for sev-e‘ntee‘n-
; | f’ é - , .ye’ar—olds s:.nce the 1972 73 assessment. ; They pollnted out &
: *I R contlnqing weakness in the areas of problem-solvmg and

B

Lo = i estimation.. Assessments such as these whlch have uncovered

some d;lsturblng weaknesses ameng students ultlmately led

-

to what J.s known as the: "back to bas:.cs"'phllosophy

merit caut:.oned that the "back to basxcs” phllcmaphy along

L Lo a
Tre B e e et

Wt 3o,

- The writers,,of the ;report Qn the first NAEP assess— :
i N 1.27' ": - el

e e L Lo o ¢
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u;athe "back to ba51cs".ph11osophy has evoked a cautlous

S Qﬂdﬁfreactlon from a number of mathematlcs educators and g’". f"fr;375'1i~

forganlzatlons,_lncludlng the Natlonal CQunc1l of Teachers

g e A 2, . T
".‘.; . B - '.,‘ v . et

"Q;f"liﬁ-,f”‘"“;fnof Mathematlcs (NCTM).(1978) who, 1n thelr reactlon tc>/.~

Vrif?thls movement, stated-”

"‘In a. total mathematlcs program, students ;
- need more - “than'a®ithmetic sKill and under= -
,'_l-,_standing. They need: to" develop geometric -
[;:lntultlons as“an aid to-problem-solving:.”
;fv}They must: be. able to. 1nterpret data._;bng

- .Without :these.apd other- mathematical - \.‘
,'Lunderstandlngs 01t1zens are not math~ -
y matically functional -
. .Yesy let us stress. bas1cs, but let'
.+ us stress them in: the cdntext of: total-”
*]mathematlcs lnstructlon._ (p. l47)

R

The positlon of the NCTM concurred w:.th an earller

"#3-5;7:;1:i¥“?"?r:p051tlon paper publlshed by the Natlbnal Council of Super-h

VZVLSors of Mathematlcs (1977) Thls group 1dent1f1ed 10

.fz'ba91c Sklll areas whlch they felt Were approprlate for

' rmathematlcs currlcula 1n schools.'ﬁThese were (l) problem— S

'}solv1ng, (2) applylng mathematlcs to everyday 51tuat10ns,.f

'.h@;;f{f(B) alertness to the reasonableness of results,l(4) est1-<'x

fégmatlon and approxlmatlon, (5) approprlate COmputatlonal

RS

e rpretlng, and constructlng tables, charts and graphs, (9) 'Lﬁf;“'

':f“usmng mathematlcs to predlct, and (10) computer llteracy.:u”Qni

:LTheysstressed that any effective prOgram of basrc mathenmticalhltf

Y
L
. ¥ B

R

} -".’-,:v‘-,}":t‘:-_"a.‘,sk:.lls musta be’ dlrEGted not back, but forward to the essent:.’al

E*needs of adults ln*the present and future.ﬁi:;

emphasxs on number and symbol manipulation skllls._ Indeed }:15:3§5

S
STy
o :

N fskllls, (6) geometryr (7) me urement' (8) readlng: 1nter-‘ ;hh{?if?:jf:",

— K o
R R e Gt L e X




~P’erh.aps the mo\st w:.dely read report on mathematl"'s '

":'j‘.“educatlon of - the 1970 s. 1s the Overview and AnalySlS Of

P

",'-:School Mathematlcs, Grades K -k 12, submitted by the Natlonal{f".;:' .

' ~Z_iAdv1sory Comrnlttee on Mathematlcs Educatlon (NACOME) The .
. "'f":;;\ ,j';goal of the conum.ttee was to- answer the followmg quest:.ons..' .

: What are the predom;mant Amer:.can patterns

. of currlculum ;contént’and’ instruct:.onal L

. style, .and to. what ‘extent. do. these current ‘
i-"pract.l.ces’ represent a: reallzatlon of ‘the .

" 'ggals . of recent- 1nnovat1ve efforts? .

" What .do: reseaxch ‘and’ general achievement

L ":teathg data’ say- about the. effectlveness o

Ll of! current programs in reaching their :

' goals? : . .

.. What ‘are the : challenges "facmg mathematJ.cs

:.educationiin ‘the near future, and what’

... regearch deVelopment ‘and: J.mplementatlon T T

. act1v1ty is needed to meet these challenges'> PR

(Hill, 1976, . 441) - . o

H:Lll (1976), who chalred the NACOME comnu.ttee, descr:.bed
: some of the major :.ssues anorpcrated 1n :.t. One of the -
' i most crltlcal :Lssue?.‘ ) ccordlng to NACOME, was the "back to
bas:.cs" phllosophy NACOME urged the mathematlcs educatlon
conunum.ty to conmd;r carefully the long-range 1mpact J.f

the pendulum swings back to Skllls vuthout understanding, s

' "'.-'especially in the l:.ght of recent calcu]:atcm avallablllty.,-,.‘;.\‘j-f'"

P Furthermore, R
h NACOME recommends that no- later than the .....
L .'fend of" grade 8 all. students should have
. ".’‘access. to'a: calculator for a11 mathematxcs . R
I,uwork '*(p. 443) . LR

u

Hlll also po:l.nted out the concern of NACOME that students

S

of mathematlcs should rece:.ve a much h::.gher degree of« LA

stat:.stical llterac.y, J.n the:.r mathemat:x.cs eduqatlon.. 'l‘he

VI
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”‘was also emphas.x.zed.-_,

: onwards.‘. He po:.nted out that we should not be qu:.ck to

"f,i.'not always 1mmed1a\:ely access:.ble._‘

S o.f tlie J.deas of Polya wln "draft:.ng the laws of learn:.ng.‘.

and teach:,ng" (p-"7-.46’6 )'1 Trlmble J.ndlcated hls general i

"“<emat1cs courses for thelr level of abstract:.on and r:.gor,

‘ ‘-',"f"lmportance of pre-service and J.n—servz.ce teacher eclucmtlon'q R

sy o ,’ A K 'v.‘. - s,_’.

et .

. The NACOME report evoked react:l.on from many math—

"'Iemat1CS educators. 'I'aylor (1976) v01ced h:l.s general agreement

1

‘i-:_'_w:.th the report, partlcularly in the areas of computer and

use of calculators Cavallab:l.llty‘, secur:.ty,:power sources,

of the reco:nmendatlon that calculators be avallable for ALI.

2 ,'

,j"-students for ALL mag_hemat:.cal work from the n1nth grade :

o

f;over-react to the use of the m:.m.—calculator because of J.ts-"‘j- RNEA

. . R
: &

- grow1ng w:Ldespread ava:.lab:.lity, notlng that we may tend

. to make students completely dependent on ‘al machlne ‘,that.tls " e

Trimhle 1(1976) suggested a follow—up to the NACOME

,'I'-Qreport 1n the area of teacher educatlon 1ncorporat1ng some

g

v

"f',_:':'_-agreement w;th the NACOME report, both J.n content and style.

¥ ‘\‘.A

‘/vcu.ced hJ.s general support. : He d::.d cr;L%J.clze recommendatlons

I

ot Pevelemepesmbn o

Kllﬁe (1976) ,’ who has often cr:LtJ.c:Lzed newer math— S

R P
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1nc1uded some of hls J.deas th.at mathematics ahould be less

'

theoretlcal and more a funct:.on of the real world from

" th.ch 1t comes. He stated- o

- T LI not only rrecommend the report but wxsh
T - A aU  toexpress my. agreement with it. and to.

© - h - i stress some amajor po:.nts made 1n J.t. :
"'_--(p. . 449) . U -

In the curr:.culum area, the NACOME report recommended

e “r

e

- an 1.ncreased awareness of the J.mportance of stat:.st:.cal and
: i computer 11teracy, problem—aolv:.ng skllls, aa ,wei1' asl caut:.on
concernrng the‘_"back to basics"” i:hrlosophy The mostA con—"_j,', g -
‘ ‘.-‘ troversml and s‘urnrlslng recommendatlon concerned the uSe .
: of th.e mlnn.—calculator “in sclp'foo]'..s. ' Although rnost educators
tend to accept thls recommendetmn w.:.‘th caut:.on, as, doee U “’ :
Taylor, to whom earllerreference hae. been made, there“exlsts
C - a great c_lllall»enge for all mathematlcs educators 1n the use . s
. :"’ s K".;:"i}' : of the m1n1—calcu1ator.. : : v S | el o T
“_-::j-,:- ‘ ; ‘ ‘ Many other educators,. such as’ AMachlowltz (19'76) . j
BESERIRSENS Maor (1976) . Hlatt (1979), Szetela (1979), and Bell (1973), :
? ' showed how calculators can be used to help teach abstract e 1
. E i - mathe;nfa:mal concent&- as ,well éas to ass:Lst in: the usual
_ E 5: utJ.lJ.tarlan functJ.ons of calculation. . U51slt1n (1978)
;. -",'Z’_ﬁ;". summarn.zed his feellngs i _‘:respéc':ft/to,;l/culator 'ii"se- .

when he statedv- "

e i Ly Ins:.sting that all chlldren must’ be
P AT A,‘ excellent: Penc;l-l-‘and-paper calculators
«..l,puts, the ‘emphasis in the wrong place—. ! .

[y

Coleo e s LT oon the'means;.rather than on the! ends; S e el
S R R RIS of calculatlon. . The ab:.l:.ty to ‘use the;,\; R S
“;. Lot W o Lt T . . l»" o . . : N
P ‘l'. B LA ; T
&»_-a.‘ ':.r'i...? A8 ey : :v' S g -
P ‘/_
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) ‘ results ‘of calchlatlon is what we‘ hguld',“ LT e
: expect -from . those’ who ‘have complet d’ their. 7o

study of arlthmet:.c. (p.‘ 413) ' e . ’3'._-.

, o ;fMany would agree w:.th Taylor (1976) when hé' obaerireaf‘ﬁhat".

LT "calculators are ‘a fact of 11fe, and 1nstmctlon in math— ‘.? L

:-"‘-e.matlcs must take fula. advantage of the:.r 3otent1al" '(p.. 459)

.- ) . ; .
- oA PRSI A T

The Natlonal Counc:Ll of Teachers o

i —Mathematlcs

o ._;""‘:‘.(NC‘I‘M) (1980) put forth the follow1ng reco" endatJ.Ons fcr N . :

e BN school mathematlcs 1n t,e 1980 s ¢ l

- o 1, problem solv1ng be "tlie. focus of sch ol
~ Pl mathema.tics in he 1980“5- .?‘ :

) ' 2. " basid skills in lathématics be, defined
! . to encompass mor than computatlonal

i Ny fac:.l:.ty, 3 o -‘-

L3y .mathematlcs programs take.- full advantage

. . L "7’ of the power of calculators and computers :,

P ',"at all grade leVels- EEE AT ' : »

.. N . . J . ._ - [ H / - . -3’ '

BTN P

e Dl .
; .o .-“,' £ | {I |
) ‘) I “‘, a ' ' l-. T ” .-N L
Lo S '_'.range of measures than f'onventJ.Onal , . .
I TRt S SR testlng, L A " R
Lo PRI P more mathematlcp study be requ:.red for all . R [ i

R TN students and a. flexible.curriculum with a e

: '_greater range of . optlons ‘be des:.gned to--
. Y 0. . .o raccommcdate “the diverse needs of the Lo A I S
R T ,,student populatlon, _‘. A S O S
‘ L T mathematlos teachers demand of themselves I
O T P _'_._".and their colleagues a h:.gh level of P O '5”
AL e T ,professz.onallsm- .4\._ ‘ e oL T :
\“’ R S N - 4 "publlc support for \mathematlcs J_nstructlon I
N Tk Ty be raised toa-level commensuratée with -
s\ T e T e s the 1mportance of mathematlcal understand:.ng PR S N 8
T T -ito 1nd:1_v1duals and soc1ety.. l) : A

e .-
Wt . N B _‘.
"‘ Ly N

v
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S » These recommendations by the NCTM supported the earlier

1deas ongACOME and others, regardlng emphaSIs on problem

solV1ng, the expanded deflnltlon of .basic skllls, as well T -

e . S as the use of computers ahd caléulators in the mathematlce !
- curricula of the 1980°'s.

. From the llterature rev1ewed thus far, there is .
L _ q relatlve agreement on the broa& goals of mathematlcs" .
:f*?‘ o ' lnstructlon, “and - relative dlsagreement on: the ch01ce of R
Pl F;, . ; content whlch w111 best achleve these goals andrmake math—i

e e

L ";-f ematlcs currlcula "relevant“ for asgmany studente as p0551ble.
- ; A : Recommendatlons for the mathematlcswcurrlcula of the future
lnclude an increased emphaSrs oh_problem solvxng, estlmatlon,. ot
and-computer lrteracy.o It 15 al;o suggestéd that the
;f:' " . to_ potent1a1 of the mlnl—calculator as a teachlng a1d should

é . A
.

be further explored ;f,j N . .
° B w N "‘ o . 2 L’

.y

‘} ' , ‘The Importance of Teacher Input 1n% T ﬂf“ﬂf ‘ P
Lo ~CurriculummDévelopment R :.. AR o ,'1

- R s . P ‘ - ’ . ” i
o : . Alo' Slnce~it was the 1ntentlon of th}s study to comparex

!
g, R -_'1, £ . X
< e . . e
ot
|
1
i3

. ‘tﬁ% oﬁlnlons»of teachers w1th those of other grdhps, lt was

i . , ,“, consmdered approprlate to drscuss the lmportance of téacher ‘

..‘f".‘.l\ '. . . li P * 2 " - oy o 5 . “."',“,,"4' 4 N : B ’
: o lnput in™ currlcplum o T T B j,"‘ A

e : ‘ . & . 4, ¢+ R R * F LN ° .

#Ivtfégiy*“‘;‘“ ° “-f{ Vaughn (1976) lndrcated clearly her v1ews~on the .

. : ) % e '} . n v. ’

SRy %$mportande of teacher lnput 1n currlculum when .she saad :

LTRSS o o T e

‘. .. "Although many elementskaré‘lnvolved 1n . T ¢

A '\ ~ curriculum development - .« only dinv - T - R =

T A recent years has serious consideration - ) '

. L e ‘- ibeen glven to the 1nvolvement of the key




. component of the education process, the - ,
classroom teacher. While publishing '
firms, parent organizations, community

groups, and students, can make and have e

‘ made significant contributions toward o T ) :
including meaningful goals in the . - ° = = : 1
development of curriculum, those persons : ' SRS "J

responsible for the-effective implemen-
tation .of-curriculum goals—the teachers—
have often been denied an opportunity

to participate in currlculum development. cod
(. 21) - LT
. Taylor (1976) expressed his view that teachers are o : \@;ﬁf;
' -a functlonally lmportant group in maklng currlculum decLSLOns jf;
b when he asserted.-' . jf Cae _ "“j:ffJ ‘} ”&i:'.la L
: ’ 7~:The .conderns of- classroom teachers are /P .'r‘lfvﬁ*iéf
: . .influencing the Shlft in emphasis in °. - ¢ P SR AT I
. . _ .mathematlcs currlculum development. I - . ., ... . = a.0qn
. : ) feel that in ‘the: future, significant - = R P BRI B
teacher’ 1nput will be an. éssential . ST e '
component in-any successful currrguluml- A . o .
development efforts. (p. 463) . ‘ . N Coopm
\ . =
Teachers have hndenlable first- hand experlence 1n S _ :F
what is functlonally happenlng in’ the currlculumu They .” L \‘.' 'i
ultlmately control what 15 taught and how it is taught. K”a S >
teacher may change the approach of a partlcular textbook, f:
for example, 1f he or she feels lt 1s necessary 1n order to» ‘ },
meet what he/or she perceives to be an objectlve of the B :f .¢:’{i‘
. - P Lo - [
3 ' . '4 . ; B _‘. ; ;-‘ R ‘; .
’ course belng taught. In’ fact, textbooks are often_ A L
- & SRR
. cr1t1c1zed by teachers because of thelr 1ack of dlrectlon .
as. to the objectlves of “the cpurse they present.v Egsgard C BRI
h .‘ Ia 2

,(1978) alluded to thls problem when he empha51zed"

f L ‘1 Tt is unusual to find a, “junior- hlgh school“ PR
teacher - amohg the. authors (of Junior high - ._”"' -} "
school mathematlcs textbooks) .The. same )
is true for,most texts forkthe ‘senior high.
) . ; :; . , - ) )
*~ ! \ * . [3 * N i
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- - ‘ school level. . .r. One of the main reasons..
- : . why our textbooks are.hot more effective
. . . 1s' that they are heing written by‘people'
’ - who do not know what is g01ng on in the
classrooms for which they are wrltlng. : o

T

The Organisation for Economic Cooperation and : _f,{fiﬂ

" - l

.-Development (OECD) (1975)-in?it5'Handbooh.on Curriculum~

“Development, publlshed by the Centre for Educatlonal Resea h“ o -

:-waf[ Jﬁ\_and Innovatlon, placed a great deal offlmportance on the

, B

"'frole of the teacher in currlculum development As the

'4”-Qhandbook stated: -,ﬂﬁf;f'ﬂ}j;f;;fat““ffl ”if;if54' {fi?:'f;“mJﬁ“ift

3In short, the underlylng 1dea 1s ‘as’ follows- S
. - “currlculum development should go in 1ine’ . - om0y
N S w1th téaching; it should: be the - task of the’ ' ‘ T
’ N - teachers’ themselves’ working as a team," with
oo o thé assistance of experts and advlsors.
A L (p.-106) : -

.’Furthermore, it was empha51zed" :.j_ ‘, - " ‘:,‘ L ;

s e _Teachers are a 51gn1flcant fllter betWeen , ! R I 5
‘ " materials and ‘students: " The teacher s . R (R
K . selections,. attltudes, postures and - - e S
D G " : -language are potentially capable ‘of -
o g} . ) modlfylng not only the specific currlculum
. e : B . . objectives.but the currlcular ends them=
SO ‘ 'selves.. (p. 105) .

LR jThe observatlons“whlch were made by thls group- .uﬁh,; -

p.

(OECD) stem from studles of cprrlculum development and
v l/

‘currlculum change in Varlous OECD countrles, both in Europe~,

‘and 1n the Unlted States and Canada.z,fd'.ﬂ 1f' Co o L ;nvb'.ﬁ-ﬂw;'

""}.. There is. llttle doubt that teachers are deeply

~’i_' ‘ 1nVo1ved,1n currlculum development and are ultlmately

respon51b1e for the 1mp1ementatlon of currlculum reform'

N . . .
c e v fe i e T L

o e and the meetlng of currlculum objectlves. As the Natlonal




’ 1mprovement, these 1nterestedngroups should be glven the R

—— - Y e s —gen . B 4 h s e < o
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Advxsory COmm1ttee on Mathematics Education (NACOME) (1975) .

recommended cooperatlon between teachers, colleges of

o

"educatlon, and, others is essentlal for contlnued 1mprovement

oflmathematlcs currlcula. The report stated-

Colleges of educatlon, profe531onal math—
ematics organlzatlons, accredited. agenc1es
of  teacher certlflcatlon, ‘and the math—
gematlcs communlty must c00perate to
o .‘produce mathematics teachers knowledgeable R
T & o mathematlcs, ‘dware of,. orlented to, cand e Al e
. ' practised in‘a multltude ‘of: ‘teaching: styles '
. “‘and- materials .and phllosophlcally prepared
.+ ... to make'decigions’.about.-the-best means to’. hm v
-ﬁ;fﬁfacllmtate ‘the contemporary, comprehen51ve
‘,;mathematlcs educatlon of, thelr students.
Further, the: above bodles, together ‘with"
4;-‘ -local school boards andorganizations ~..»'”‘
-representatlve of téachers must contlnually . )
ﬁacllltate the malntenance of teachers"“ e <
“awareness of and input to current programs
andglssues. (p. 139) . . .

. Before any such cooperatlon can ex1st 1n currlculum’

opportunlty to show What thelr perCeptlons are w1th respect
to the obJectlves of mathematlcs courses 1n our SChOOlS.
Thls study can- prov1de at 1east a startlng polnt 1n the
quest for such cooperatlon 1n.curr1culum development ln

Newfoundland and Labrador secondary schools, applled to i:

‘ the matrlculatlon mathematlcs coUrse.-

oSummary-: oSt e T T T T

': the dlscu551ons were con51deratlons of the broad goals of B

fg '_;, In thls chapter a rev1ew of literature relevant to“

the purposes of the study has been presehted Included 1n,7?:,

1} " N et "




P e i T A Oy
Gli=ziciis ' e o e —
S : mathematics educatlon, the transletdOn of ithese goals into
L' . more spec1f1c currlcular objectlves, some consideratlone §
d - o in formulatlng these objecthes,,and a. dlscussxdd of the i
s Rk role,of the teacher 1n currlculum development. The methods .
. s on i A % used in the collectlon of date for the study, and an”outllne

of the stat;stical proce

A\.
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* CHAPTER IIT

B L T ST AR TSN I |
- e CoT _ ‘DESIGN OF THE STUBY,. : .0 % o 7w 7o o
. ‘h. N | N ’ . ’. .,‘ v ? . B BN . f-’ N ..;ﬁ)‘.' . ly - "‘*" . ) ‘ :. .' ’... )
BRI In th1s chapter a descrlptlon of the 1nstrument T R
used, together w1th an outllne of the sampllng procedures, - )

kK

Sampllng Procedures

&

In the study, comparlsons were made between the f:”

-
L I

ranklngs of three groups of educators; It was necessary ton"f.

**ﬂf \obtaln -a: llst of educators in each of the three groups from

'x"‘
N

-'whlch to select a, representatlve sample of respondents for :

each of the three groups. A descrlptlon follows of the

procedures utlllzed 1n acqulrlng these samples.'~ﬁ

,"

v .u‘-'

comprlsed a total of A 1nstructors 1t was declded that

\

sampllng was unnecessary, and each 1nstructor was sent a""

"

questlonnalre_to complete. In the case of the trade school
. -“. * .m ; :
fg and hlgh school groups, however, 1t was declded to obtalnl




b \ : R
”vx““:' o a sample‘of 50° 1nstructors from each group u51ng procedures ‘*3:@};‘;
LT esemibédbelow. [ o LT e !j
| | T_ o A llSt of trade and voca 1onal schools was obtalned 1 ,'

. from the Prov1ncial Deéartnent of Educatlon; -There were l9 f

1n all A 1etter was sent to the pr1nc1pal or academlc

‘ .

"'G{ematlcs course at hls or her 1nstLtutlon, A stamped return

M e T

ﬂimathemaths 1nstructors. From thls llst of 81 a random|:

ik "‘t"~; o
head of each of these 1nst1tut10ns, requestlng the names AR

onf all lnstructors engaged 1n teachlng at least one math—“‘"" R

— ‘ i&isample of 50 1nstrubtors was selecte? uslng'a table of ‘Tg B

: ?}‘ - ﬂrandomgnumpers,_ Thls sample 1ncluded trade'school L

L :*;flnstructors from lnstltutions throughout Newfoundland and t";lﬁ33"‘”:
R, ::;Labrador,‘lncludlng the COILege of Trades\and'Technologf,””l

f?-'the College of Flsherles, Nav1gatlon, Marrne Englneerlng

' I PR -

SR IR L : 1
e Tt and Electronlcs, the Bay St George Communlty 0011ege, and

e R ot ot _’A -

'fiﬁthe varlous dlstrict vocatlonal schools.,

A llSt of schools whlch offered grade x and/or

7f;;135. XI was also obtalned from the Department of Educatlon..

\ )
. T

'*;From thlS llst of 207 schools a random sample of 50 was

-\_,-,T '
s : ‘;.:

chosen u51ng a table of’random numbers. A 1etter was then

L

sent to the pr1nc1pal of each of these 50 schools (28

'}isecond”‘y'schools and 22~all-grade schools), requestlng“a

' »4",

' Z, engaged ln teachlng at least one class of‘grade x or grade

llSt of teachers on the staff of hlS or her school who were}'
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: XI matraculatlnn mathematlcs. A stamped return envelope f,_;,“;f :

B

N ‘5"ﬁff.33f was enclosed, as w1th tHe 1etter to the trade school - g'sgff

Y > pr1nc1pals.: Responses were recelved from 45 of the schools.ﬁif..s5
}ffik;:- Of the flve schools from whlch no response was recelved,m:j'

‘:‘four were listed as offerlng K to x, and the other was :i}:}

- Al

llsted as offerlng K to XI.n It was assumed that the 93 h'tﬁff

\., _.v\ ':!"l'

f{g{m?*}?ﬂﬁf;ijf fi&f{ In Mercer s 1975 study an 1n1t1a1 llst of 35

f u -~”:J‘ ‘“ohaectlves‘was obtalned after referen;e to 11teratore i~§f¥;’

. . - Apertinent to the needs and abllltles of secondary school .

y Z; . mathematics students. After;modlflcatlon and val;datlon ‘ifflfﬁ;r;f.;
f} T;¢k:‘t by a groupofnmthematlcs educatdrS’at Memorlal Unlversity o lb

d“ _f of Newfoundland, a flnal llstﬂof 18 objectlves was reached) :
{:';{i;i;;.?i%;‘ln an’ attempt to present as cqmprehens;ve a. llst as p0851b1elfi"

AL )

The flnal 115t comprised two obJectlves from each

'&u? and the other belng a: hlgh-cognitlve'obJectLVe.. The low-_ﬁh

cognltlve obJectives related to the ablllties to know,

teachers obtalned by thls procedure were representatlve of if;fiﬂf-




;F R L R A .. ‘; ] .,‘ LN .:‘?"ﬁ::’f‘:‘"rf'w*m:“" ':"'“‘.TT:-“ ‘TAF"__, Lo L N _)‘, R g
+ LR e . . . X
L. . ;' : . .“ . ) L .' Y - _"'"4 - L ;
: : 4 . , : . Lo ,]3
v manlpulate, compute, and translate,'and the hlgh-cognltlve‘w ‘ 4
“-”f:"'\' objectives related to the abllltles to 1nterpret, analyze,':ﬁi g
K transfer, and synthe31ze.: The content areas were (l) Systems ;f . .

of Numbers, (2) Measurement,_(3) Geometry,‘(4) Graphs, (5)

‘ Algebraic ExpreSSLQns and Sentences and thelr SOIutlons,‘C~\

(6) Relatlons and Functlons,.(7) Probabillty anthtatlstlcs, ‘;"?.{jy;;’

e by s

q ff ln Mercer s 1975 study thhwthose o' the post—secondary ‘ o
C L instructors 1n thlS study, lt was thought to be deSLrable ?,f:;‘;!:fﬁv
f};t was 1n&icated, however, 1n the~ ?3

L

. O Y .
e .,..-r.v-v.‘-‘_"_‘"»r""'uu-.q—,,_-....,.-..
- s . N '

v '.-‘ i

1980 ought to be con51dered 1n dellneatlng the final llst,,'_k ,,'J'

‘z of objectrves to beu sed 1n the study.. More spec1f1cally, :Qﬁﬁf_ﬂu}jigj‘

emphaels on the areas of statlstlcs and computer llteracy

-t

o r-,-xy.:f.,'u...u,,. laninind

S




. ° r N
\ w i g ” o K ! - v
T R S S S S A . L R S S TR T N W R L i §
Y ‘ RS : ; " :
% « . .,]u
i » L
A : e
& . B . P
. . ~ ¢ Y i g
R . - L e e R . . E 4 - - N . . .
o + i .. N - . . - . . . . P <~ . Lo
, ) .. . . . .- __,__,‘.\_, L .1

e '”:' IR L Because of these recommendatlons certaln alteratlons' RN

in Mercer s l975 llst of objectlves were consrdered 1n.order‘

3 K : L:

""; *j 3‘,.2,f to 1ncorporate these 1deas 1nto the flnal llst of objectlves

to be employed 1n the study.h There appeared to be two ~'le P T-l‘{;-

R AR ';, alternatlves lf thls was to be done- (l) the addltlon of *Q:T.ﬁH-Z j';ﬁ;

g:ﬁ>~fﬂ_5i Q”f&ﬂf objectlves to the 118t of 18 employed by Mercer to 1nclude

VT: content areas of computer llteracy and calculator use,*and

ij the flrst alternatlve had been chosen, some
'problems of 1nstrumentatlon would have been encountered

A ...

Slnce a method of palred comparlsons srmllar to that of

Mercer was to be used 1n the analysls of data, each

respondent was to mahy,a"holce for 153 distlnct palrs of

. f}jg'%__ﬁ"=jA“ objectlves 1f there were 18 objectlves 1n the final llst fhi SR U

If twovmore obJectlves had been added, the number of chorces -f”‘:?f

o R T

for each respondent would have been rncreased to 190. uﬁifigi“

four more obJectlves had been‘added, maklng a total of 22 fuﬂ;“;:fiféég“‘

_ . : .:‘ objectlves 1n the flnalsllst, there WOuld have been 231 ;}Qﬁﬁﬂf‘"”

Z'j_ dlstlnct parrs for each respondent to consrder.r ThlS R

alternatrve was thereby thought tQ be unreallstlc.i:’

R T : . . R
ﬂ& f f COnslderatlon was also given to the second alterna—w. ’
tlve, that of alterrng a number of the objectives 1n Mercer s J?{ﬂ

E“fQ:ligk‘ After‘careful examinatlon of the 18 objectlves, 1t

Ti'was thought that the objectrves deallng w1th systems of

et B
At T > 4.
BRI o Lo T T O e Raved

et T
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' ””;:hthought that 1t should be 1eft to the eacher what technlques?i}f‘ ‘

"numbers could have been aftered to 1nc1ude the uSe of the:

,altered to 1ncorporate the areas of computers and computer

'llteracy. ‘pj ,;ﬁf,lf'=ﬂ:j‘ff' f'jd" iﬁﬁ'ﬁjﬁ.gifi}:7gk

fthave caused some dlfflculties in the analysis of the data. 5’fﬁﬁiﬂ7

.;fsubstantlally changed the-content area and the theme of theseuﬁﬁ:'
:ﬁﬁftwo objectives so that a comparlson‘betmeen the results of “
4J”5lthe study thh those of" Mercer S - 1975 study would have been
”;fdlffftult to justlfy. Also, the computational advantages .;Q;:*‘
';}of a calculator are not the only advantages descrlbed bY o .
‘3jvarlous writers, nor are they necessarlly conSLdered the
"”Qimost lmportant advantages.. ‘Tt Was suggested bY Szetela L
'77i£¥(1979) and others that caloulators ought to be used 1n the h B
tuwff;teachlng of trigonometry and other abstract mathematlcs.;ii}“
7hf;To extend these otherﬂ

T.fhoweVer, would have made them very lengthy. Also,.lt was ?f'

':;are approprlate for the attalnment of thesi objectlves.jzyuﬁ'J£'
‘{Furthermore, Sane the calculator 1s a relatlvely new a1d

'“Hfln the classroom, it.was determlned that any choices made ;va
‘“Ti“by reSpondents 1nvolv1ng objectlves deallng w1th calculator '

,”ff:use would 11ke1y have bedﬁ superfLCLal.

- |

calculator w1th respect to computatlon, and the obJectives

deallng w1th probablllty and statlstlcs could have been

T

. 1

"y

It Was f\It, however, that such alteratlons would ’ “&fg{{iy'}{f'

Y - 3

bjectlves to 1nc1ude calculator use, fﬂht

i,

. \ Dot f ‘, - -
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leth respect to extendlng the objectives deallng «;45 o
Wlth probablllty ‘and statlstlcs to 1nc1ude the areas of e :_j“;m e}}
computers and computer literacy,'lt was thought that thls ) ﬁ

2;iﬁiu"a ?ldeas in the 18 objectlves used by Mercer ln h1811975 study.}x{;*“TM

oo s BV

?would have caused problems of 1nterpretat10n of the objeo-“55

N

tlves,

:“.the useﬁpf computers. Agaln, as with the use of the

A-'fto be dlstributed.: '

It was therefore declded to leave unchanged the maln}:'”v"*

(BN .

- mﬁkat should be noted thatflt'was not 1ntended an thlS study » .

< h'dito prov1de 'a- defunitlve llst of objectlves for a matrloulatlon ffrf;:“#i
f@“}fflgn_mathematlcs program.’ T was: mereLy 1ntended that the ,f&fgifffva ;
fﬂ‘ “.'iobjectlves employed he\representatlve of those suggested v :
{ 7yfrom varlous'sgurces to be approprrate.for the matrlculatron4

o mathematlcs program,'ln order to serve’ as & basxs for comsnyg7“

:It was con31dered however, 51nce the questlonnalrefiﬂ

‘7;to be used in the study was to be admlnlstered largely by

. o0 ' N \ -
fmall,.that 1t was necessary to consolldate each of the A

- —*"\n_ N .,,4, L. .hAx

‘*:~object1ves used by MerCer.lnto a more c0nc15e statement,

[ ,‘

'}Wlthout apprec1ably alterlng ltS contextﬁ-“

'fwere made under the guldance of a'group of educators from
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‘This‘list was thought'to maintaln the context

= 1m_u

of those objectlves used by Mercer, and was deemed to be

- i
f
' .

the most approprxate for the purposes of the study. The

j'- xves compr151ng two objectlves from each.of nine_

3] "

sk;lls related to the real number

x BRI O 4

assoolated algorlthms."

‘\,'o =

o develqp efflclencyhxn computations

c.'

through understandlng othhe oPeratmons )

)
’

F.and propertles of the number systems;

"

Measurement"

1. To deve10p,a facllity for measurement

0 ,.w.;.

‘10n in measurement, and.

AEPL 4 a
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. % .jL: inferences from dat;i;;EEEHEéﬁ‘Ln'lf
;féb. fﬁ‘?"g "éfaphs and - tab;es '?% i ,7-!l JTZEf-
ﬁif ) }"Algebralc Ekpressxons and Seﬂtences Eﬁfx”
\ . ';:, To develop algebralc skllls‘sueﬁ-as

and right triangles‘."

“;n ". .’ "‘ : ‘ |

voa R " / w ;
:;5-1 structure of geometny,-lncludlng the
- / '.;-l '.- [ 3
' generation of geOmetrlc relatlonshlps o )

from basic assumptions.,;‘ S

T draw

t.”.of expre351ons.and the solvxng of

equatlons and*lnequalltles.* f~f"~~

. -

L

justzfy ‘the:. sequenCe of steps used

1n any algebralc algorlthm . i*vl”f;

sets of numbers hy u51ng graphs, tables

R
AP o

nges

and algebfaic‘or ti@&pheﬁEt?Qgﬁ eﬁﬁe S

e ?p recognize the conCept of function: 53'»5
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N o Pfobabglity and Statistics L_'?
' 1. apply the basic pr1nc1ples of. 'ﬂﬁ
oo ) . ; probabiiltyAand statistics such as '
o ';‘ :éi o ‘ ‘ mean, mode and standard deviation. . g
. \ o ) 2. To ﬁnterpret‘statisticaltaata'fb: the ‘
" . ; ) ,purpqse of making inférences’ or drgﬁpg
cosciusions., . A . ‘ :
“fﬁgf.: ’ g Loglc .- =;_41 I : e :
‘g}§~:v‘ 1. To follow ‘the steps 1n a glven p;oof )
?Af;? :by comprehendlng the sequence of the‘f‘ B
'ﬁg‘ ' 'premlses and conclu51ons 1nvolved - . “
.i . 2. . To carrynthroséh a con51stent argument '
; 'tQ é velia-conclusiOn; | —
Appllcatlons . )
‘ l. To 1dent1fy appllcatlons of mathemamlcs ' g
;f ‘to the physical sclences,,lndustry, - VT
) _ technology and consuherism.: Ll e Va
- 2. To sé;ectgépptcpriate msthémétECa1” }{
procedhfes in otder to heié’s@lte_a 5%}
5pe01f1c real life prqblem.' .
g K ‘ ‘The list of objectives used by Merceér 1n hlS 197§ study are K
-j . 1nc1uded Ain Appendlx B. ‘ "
j' . | .
.é; Description of the:Questiohﬂaire.
E s Each of the 18 objectlves was assmgned a number; and;l Kk
iw each number from.d to 18 was palred Wlth each other number,lw | f
e : L
LT g
Y r S l R
*m";::w.h:, SR L Y P i ! ___, v i l.:. } ; e et a Sy

tee
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43
vielding a total of 153 distinct pairs.'_Thesé 153 pairs,
of numbers were listed on a sheet of paper, with the IQWer
number in each pair first.. Then every second pair of
numbers was reversed so that the higher'of the two numbers

was llsted first, thus yleldlng the llst of pairs, 1, 2 ' 3,1;

’ 1,4; 5, l, etc. These pairs of numbers were. then wrltten on

153 small sllps of paper.< From thlS procedure a random list

of the 153 palrs was obtalned Wthh represented the order

i

,of presentatlon for . the ‘153 pa&rs of objectlves in the g
questhnnalre. These palrs were a551gned, nine to‘a page}-

to‘pages numbéred 1 through 17, Thls procedure resulted in

the 153 pairs of objectives arranged in random order, Such :
that each of ‘the 18 objectlves was listed first in elther
elght or nine of the 17 pairs of obJectlves in wh1ch it
appeared. Each respondent was presented with the pages in
random order. An ‘extra page. randomly chosenq was placed
at the front of . each questlonnalre to serve as a check on

K

1nternal con51stency. Therrandom,order o{ the‘pages was

alterédutofensure that the duplicate.of this.first page
.W§5 tohard.the end ofrthe*questionnaire. Theddata obtained

ffroh'the-second copy of the page were used-in the analysis.

An instructlon and 1dent1f1catlon-data sheet was stapled to

the front of the 18 pages ‘of objectlves, formlng the 19-page‘

' . instrument.

: Each respondent was: 1pstruoted to make a’ cholce,::

',for each palr of objectlves,'as to Wthh ‘of the two he or

-
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. provided to the right. of ‘each pair.

46

she considered to be the more important for the matriculation

mathematics program-in'Newfoundland and Labrador, and to

indicate that choice by writing a "1" or a "2" in a_épace

h choice had to be

made for each palr. The objectlves were. presented to the

. A

t

respondents as, shown 1n thlS example- '
g l. To carry through a con51stent argument

2651 . ,:‘.‘".
.:43; N 3

‘. to ‘a valld conclu51on. ijz-
: 2,' To develop a- facillty for measurement

of length, area, volume, etc.u 7320~

‘

‘Respondents were asked to 1gnore the numbers typed after

" each objectlve and: to the left of each answer blank, 51nce .

5

they were for 1dent1f1catlon purposes only. The-number

;after each objectlve was-a d1sgulsed“representation“of the

‘,\‘/'

s AR
P gt o . - - T R
+ e - -0 - '< ; B :
. . . .
3

second dlglts respectlvely.,

- above Was objectlve 16 and the Second was objectlve 3.

_one dupllcaie page, as descrlbed above in: the dlscussion of

humber assoc1ated with that partlcular ob]ect1ve in the‘

_orlglnal llSt, whlch may be found by reading the 1ast and

“

Hence, the flrst objectlve

other two dlglts were varled each t1me the'ob]ectlve appeared'

e . 1

1n the questlonnalre. The-two dlgits to the left of each
'answer’blank represented the computer card column on whlch .

'the response was to be typed ;;.,_2 d'ﬁk“

[T B .
. ,.. . . . ¢

ﬁRellablllty of the Instrument

B SRS
v : Rty

A
et
N

Gt Rt e e e n - T e

" The

Each respondent recelved a. questlonnalre contalnlng.'
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the questaonnalre.\ This provided one measure of response

.con51stency. Howeve'r,' it was con’si.dered necessary to obtain
more data with respect to the reliability of the question-

naire. Therefore, l3\ high school ,mathema:tj.cs l‘teach'er's‘who ST

were n’ot members of the grOup‘ of '5'(‘)',se1ected as. the sample o

PRV ¢

- o:E secondary school mathematlcs teachers were asked to
::-.' C complete the questlonnalre tw:.ce, approxmately four weeks

Coa

4’ apart.j ’I‘he two admlm.stratlons were carrled out durmg the

‘ ;.:I-week og December 10 1980 and the week of January 12 1981. : -

. AP LT no 'f.,v E!".'-
-3 B S - e o
¢

o Collectmn of Data ‘

Enclosed w1th each questlonnalre was an explanatory
. 1etter, together w:Lth a stamped, return—addressed envelope.
lThe 30 packages for the group of unlver51ty 1nstructors were
:"de’lJ.vered on. November 21, 1980, to the Department of Math—
":"‘.ematlcs at Memorlal Umvers:.ty for d:.strlbutlon. The remalnlng
:'.'100 were malled on November 22, \1980 +o the secondary school
','teachers and to the grade school :Lnstructors. Durlng the
' - "week of December lO, 1980-, an attempt Was made to cOntact all
those who had not respon’ded Those 1n the proxrm:.ty of St.'
. John's were contacted by telephone where possa.ble, and the

h others around the prov;mce were sent a follow-up letter

KT S :Usa.ng the dlfferent methods of contactlng people m:.ght have';;'

R .thJ.S p0851b111ty was preferable to: that of a lower response m
-

ST ‘quUestang the:.r cooperat:.on at theJ.r earllest conven:.ence. SR

‘.'flntroduced a b:l.as in the returns, howeVer, ].t was felt. that - T

Aoy
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. :" objectlves from the niatrJ.culatLon mathemat:.cs program" ', e i}

n

i

of 1nstructors of mathematlcs at trade schools w1th respect f

'7¥ﬁﬁgu’_ The questlons, prev1ously llﬁged 1n Chapter I, jf‘A

. u: (3) How do“teachers of matrlculatlon mathematlcs;if?h.

: rankings of teachers of matrlculatlon mathematlcs and those

5}&3?' V,-(S) Is there any srgnlflcant dlfference between

R Y S R OSSR S SN

rate. After allowing for some deiay[‘the collection‘of.
ouestionnarres was terminated on January 23,11991;“; : e L
' ’ TR - a : - ) - A '

/

Methods of Analxsis :*V‘ . . - '-Lw .t-'gA" S .

f . . B "
.

Each completed questlonnalre was. unstapled, the

N
’.’.

pages put 1n order from l l7, the dupllcate flrst pagetotff*:Tﬂlgz;;~A;,:‘

the quest;Onnalre was restapled The lnformatlon frOm each '
1\ “u - ’ ' . .: P :
questlonnalre was typed on three computer cards, whlch were;, :;w”*”

read 1nto the computer for purposes of analy51s.uf\

~which this study’ souqht to answer, vere the followmg-.;,.‘- we T

(l) How do 1nstructors of flrst year mathematlcs xff}
. s ¥ . -y ° .
Memorlal Unlver51ty rank a set of 18 objectives from the; -

‘e

. [ ve B
‘i v - L - o o . B
. . . ) . IR S

trlculatlon mathematlcs program?

v .,ﬂ . N -~

(2) How do 1nstructors of mathematlcs at trade

a A

schools 1n Newfoundland and Labrador rank a set of 18

ob]ectlves from the matrlculation mathematlcs program? f:Q:_p ffff};“

\

e e PO . ‘ c
P ol

oot e . -
R s ¢ - °

at schools 1n Newfoundland and Labrador rank a set of 18'

- a

(4) Is there any sxgnlficant dlfference between the

_.' oW

to the obJectlves of the matrlculatlon mathematlcs program?

s e e et

it =t e e S e "

A AR RN A R O
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;'f -lnstructors 1n Mercer s 1975 study, perxalnlng toethe.u.

‘g”“ objectaves of secondary school mathematlcs, related to those hflu
' of the post—seCOndary 1nstructors 1n the present study, ﬁ'fa{jf=’F;r

“ R .
PER LW .,J.."-\»M'—-l-c-pll"d-n'ie.-u-ﬁlf——ah-—l"nlﬁ’

the ranklngs of teachers of matrlculatlon mathematlcs and

those- of 1nstructors of f1rst year mathematlcs at Memorlal

0%

Unlver51ty w1th respect to the objectives of the matrlcu- f

N

latron mathematlcs program? “J : ‘;_;pf

(6) Is there any 51gn1flcant dlfference between 'i-)f'f;"”

- the ranklngs of 1nstructors of flrst year mathematlcs at

“"...',

% e
K

have qompleted a mlnlmum of lO unlver51ty mathemat1c§

-

Jcredlts and those of teachers of matrlculatlon mathematlcs '.t-‘EQZI-f

who have-completed fewer than 10 such credrts?

,~,‘
- S

-

(8) How are the ranklngs of the post-secondary

.

- -

mathematlcs? ﬁff.jfj:f‘iﬂ jj' Q%“i “.f_é,'E;F'g \‘“3-1¢~2,"5 M

A preference score for each.objectlie was calculated

2

for each respondent.

The preference Score for an QbJECtlve '"fﬁlx”"‘

represented the number of tlmes that objectlve was chosen

- -

te

by the respondent over the other objectlves.

The max1mum f;}”f'

preference score was 17 and the mrnlmum zero. The ranklngs

- " F

for each.group were obtalned by u51ng the follow1ng procedur

*,e W T

.oe
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(l) the preference scores for each objectlve were found ' : ,-f

: for each.respondent, (2) these 18 preference scores (one R & -;:
- - for each objectlve) were. totalled for all respondents An: . s

each group of 1nstructors, yxeldlng a total'group preferenCe .ﬂ¢45 NS YU ii

i Score for each of the 18 object1Ves, and (3) these scores ,.ﬂ - N N

LTy

] farr s b Ty
7
.

' iy «M~~v—'-
e rvw v e i by .->

procedure produces 51x dlstlnct cellsp enabllng not'oniy ':f ‘ ; |
:nf,comparlsons of the preference scores of each grOué'of sov ;“;“w ' "jfﬁzd

. respondents with thOSe of each other group, but alsolh R AL
,:.conparlsons of scores W1th1n each group. LY one—way analysls ;

t'ences.

'»

prov;ded the group ranklngs, rank number 1:}epresent1ng

To answer questlons 4 5; and 6, pertalnlng to

relatlonshlps between the ranklngs of the three groups of jﬂififﬂ”fyttﬁ

mathematlcs 1nstructors, a correlatlon cf the preference:-_i::}_ Lo

scores for each respondent w1th those for each other S

respondent was carrled out The correlatlonal matrlx Jg;f':ff'”’

descrlblng thls procedure lS glVen ln Flgure 1 -The f,f;,;ﬁLgnliff“;

~ s I . ‘0.'

of varlance was carrled out on the correlatlons obtalned ln o
the 51x cells 1n order to determlne any 51gn1f1cant dlffer—*ff’

An answer to questlon 7 was sought u51ng procedures <”7Q53f}fgf{,;

-,

slmllar to the above, applled to the group of secondaryvnf;_h

3 "1.
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-tVarlables l to 18" represent 1nd1v1dual preference
-scores by unlverSLty lnstructors, varlables 19 to 49 o
;‘Arepresent preference scpres..by - trade:.school" 1nstructors,” :
.. and variables.-50to. 73 represent 1nd1v1dua1 preference

‘ scores by’ secondary: gcheol “teachers,"

¥

Dlagram of the correlatronal matrlx for
,_3j t 1nd1v1dual preference scores. 11--flr:'w .

or

N . . - ..

(UXU) i+ {TXU),

(SXT), -and (SXs): represent the . Vvarious’
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o o ‘ ’ Because of the inherent d:.fferences 1n Mercer s ’
i o 1975 study and~ the present etudy,. gpgnparlsons between the -
( ‘ - . A correspondmg groups of post—secondary mstructors were .
: .o e -made- only. m the llght of the llmltat:l.ons involve;i ) 'L-,__ |
| :Spearman rank—order coeff1c1ents '(p) v;ere 'obta:med f-rom'
o) , L "‘lr; {:r&ér' to-\ ] -;er.nparn.sons' anééo he:!.p provn.de
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-‘ANAI'.Y‘SIS oF THE DATA . - A J
& h ? fln'thls chapter the results of the data collectlon . f
;and the analytlc procedures are presented.A'The questlons . -
llsted 1n Chapter I are answered 1n~relat1on to the results §
i.Useable Data Recelved :Eﬁﬁhf“'f o o S :J o
o o Collectlon of the data took place between November\ﬂaijﬁ?ci::J E.

.22 1980 and January 23, 1981 Orlglnal samples consmsted g'gm“'-,df,ﬁﬂs k

L of 50 secondary school mathematlcs teachers, '50. trade - __‘fy‘,.r LT
,,school mathematics 1nstructors, and 30 1nstructors of o 7-9:“Q{i5ﬁ:;']_1}

flrst year mathematlcs at Memorial Unlverslty of Newfoundland.h_-f‘f.=J€ff‘

e e <o s .
P

Thlrty-two questlonnalres.were returned by Epe group of :
ip - e ' trade school instructors.;'However, one of these was not ‘ =
;%A . used,‘51nce the pages(were restapled‘W1th the dupllcate . fi;':ﬁiij‘~f
ﬁ; ‘ page omltted - Thus the questronnalres from 3l’trade school ""‘élﬂh ;f;l
S lnstructors were utlllzed 1n the data analy51s. Twenty—l..:.;.;5;325~}f?iﬁ
l; j_.ji.z-.. 51x sedondary school teachers returned the questlonnalre,ﬁf_’;~t;2df\hi;”ﬂ
B but two "of “these questlonnarres could not be used bec&use? k .f'f :;
i ofrlncompleteness.f Elghteen questlonnalres were recelvedf:f ’
) R from the unlver51ty mathematlcs 1nstructors, all‘of‘whlch‘ . . ‘
K lwere useable 1n the data analy51s;r;: f{;'¢ﬂ7-}vciﬁf;:,iktg-:.:;&}hf*‘l'“.
ke ' e o ‘ . R
e o ; : . ke
Ww%':,'m::r"‘i i if"j';“f;“;"'%"‘;"wl“';‘;f"'f'j . IR :.L.Mwwwaﬂ,_.u ..;_Q~.~~u: i i gt ‘

At
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' Results of. Rehab:x.lltLTesthg
. t
Test-retest correlatlons were found for the data
: rece:.ved from 13 educators who completed the questlonnalre T LT 'A,"
: . fon twc occas:.ons, approxlmately four weeks apart These p s |
: ) - ,chorrelatlons were calculated us:mg the preference scores B
S R 'i_.that each J.ndlvn.dual placed on the objeotlves.- ._"rhe’f'.,, N e RN

e e s g e e e TRl e
.- . . LT - LT = - .- - ] -
- ~ N * v

l-Out of &’ total of ine’ poss:.ble agreements, 10 of the 73
| .._j'reSpondents had elther four or flve agreements,
,. ‘ "'other 63‘~had between s:Lx and nlne.'.,.
Lo 'agreements out of a possﬂ:le 9 represent:.ng Bl% agreement. B _'

.

."... cho:.ce for each objectlve pa:l.r, .even though 1n some cases

such a ?ho:.ce was probably dlfflcU.lt to make.
:.‘_?:cases 1t lS conce.wable that choa.ces were made almost
M‘"‘..j.'arbz.trarlly, espec1ally when the ch01ce ‘was betWeen o
m,objectlves .th.ch wene Enmdered bY the reSP°nae“t t° be :
"".of almost equal J.mportance.
'~:¢‘1nd:.cated an acceptable level of rellablllty for the fi."

"; metrument used :Ln the 'study. . ,':

,\ R N

.over the four-Week perlod_

In the repeated-page 1nd1v:.dual

N7

; '5“"'“;consz.stency check, there was also substantlal agreement. :_,

and the S

The ave)rage was 7 3

e, "
,. . >

'.:;-It J.S worth not:.ng that the. respondents had to make a e

s

In these B 1""‘;'."‘.\;'_

(4 - ' ' b R

R
N »

These consiAstency ohecks
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o

varlance procedures were employed to provrde answers to

BN was appl:.ed to the preference scores, and analysrs of

o . - '
' o
OVerVJ.ew of Analys:.s PrOC:edures , e S R

The 73 questlonnalres used J.n the data analysls

ylelded elght cases of sk:.pped :|.tems out of 2 total of

ll 163 judgments'.. -A random response was made for each

8 of these Ltems forr; purposes of analys:.s._':’.j .

Next, a set of.preference scores was developed

.,

groups of educators

and group mean preference scores were

calculated for each of these groups, and for the entlre ,f'.; Vo

sa.mple of 73. These mean preference scores y:.elded the

ranklngs for the l:Lst of object:l.ves a.s perce,wed by each

group. : These rank:l.ngs were used to prov:.de answers to

-‘p‘, E e gt

~and 3 L

quest:.ons 1, 2, .

.

The correlatldnal procedure descrlbed J.n FtLgure

questlons 4, _5 and 6 SJ.mila.r procedures as descrlbed

5 N ?

1n Flgure 2 were used to prov:.de an answer to qlﬁestlon 7f’,:{

R S e ]
L Sy e a3 LAt e et
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SRR o Questlons 1 2 and 3 . "
P Questlons 1,,_4 2, and 3 Were stated as follows- R
N S s
.t I4 AT - . “f
poL e " l) How do :Lnstruétors of f;.rst year mathematlcs at
-
F 4

BT T A . How do teachers,
schoolsf_\ln' Newfoundiand

'-\‘x.

o

. objectlves"from\the matr

The sets of pref rence scores obt%.lned from.,the

.he three groups are lz.sted

. e ‘-&_f:-:‘::‘.
of matrlculata.on mathemati‘fcf:s at ,5-‘

and ]'..al:.n:‘ado:f:m ran,k a set of 18
L

Tculatron mgthénatlcs program?

.1 =

).,

Coate

h

'and 3 In Table l the mean

N

ch objectlve by each of the three

4

presented

-.:In* Table 2 the cor—

S - R
; { e “A"descrlbed in; quest:l.ofi‘s l
. ,{ preference scores for ea
% el groups of educ’atorsuna're
» ! ;‘ reSpohd:Ln,g rankr‘ngs” hy 4
i ‘

The se how how

'.-'

’f:“f\ﬁ%ﬂmﬁmw Sl it
iy

Shont et
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6.29
8.51
7.78
8.70
11.18
5.75
8.60

: . = )

I . ]

: : -

. , {

T R S L TABLE 1

= - ~".:'Mea'n Preferenéé Scores for Each Objedtive:fcr Each‘df the Three Groups

» _ . e R . . |

- .  University Trade School - Secondary School.: Total Group @

_ - Objective ©. (N =18) - C(N=31) . (N = 24) (N = 73) '

- <% .77 7 1. Number- Systems =L - 11.11 - . 9.58 ° -10.49 §

2. Number Syétems-—ﬂ- 11.11 - 7 -11.84 i 11.60 H

‘3, Méasurément - L- . . 4.11 7 . 9,52 - 7.67 i

- - 4. Measurement - H - . 7.17 . | 10.77 8.53 '

5. -Geometry - L ~.° - 7.28 5.35 - ’

S = -+ 16. - Geometry = H | -.10.39 . 7.39"
PR -~ *." 7. Graphs - L T 6.7 8.74
: " B . Graphs g R "7.39 9.32 -
9rj'Algeb:a -'L _a o 14,22 8.94 .
i . Algebra - H. : 7.89 . 4.32 =©
..~ {11, ‘Functions -'L - " 8.89° - 7.55 -
"3 . 12. Functions - CH o .9.61- o0 5037

=
<

_ N P 6.64 ‘
2 ,émProhab111ty ="t - . .3.61 . 4.55 3.86 dz
: . Probability - H -.'4.83° 0 - 8.42 7.26 -
.’ Logic.~ L . .- 9,00 . ' 8,23 8.40-
T i716. - ‘Logic-- H - . 7 -11.89 . 9.42; - Cen 10.23
CEREA u&?(ﬁinppllcatlons = L N +7.06 . . 11.35 0 v 9,36 b
) P .Appllcatlons - H ~ .10.28 12.68 B 12.14 .

! ?'Lf '-'f ; o Mean - L~ "'.:2) 48.05.

- ; “Mean - H [ - . 8.95 . .8.80 8+82
. ﬁ ; . . .- . R . - o
: .
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ABLE : 2

Ranklngs of the Objectives by the Three Groups . ’ -

B

bbjeofive,.L.f

University
(N =18) ..

Trade School

(N

Secondary School Total Group *

= ql)‘3;-L_<¢v(N 24), (N = 73)

1. - Number Systems - L
2. ,Number-Systems - H
~-3..” Measurement - L .
4. Measurement - H

5. Geometry - L

.7, Graphs “ L
.- 8. . Graphs - ‘H'
: 9;_;A1gebra - L-
.10, “"Algebra = H
11. . Functiéns -

;). .12.5 Functions -

".,13.  Probability
. ,Probablllty
15, " Logic™- L.

© 164 . Logic = H -

"-Geometry - H

rEe

[
[
'—l
W

e Sl il 1A faatma o

St et it

: 17, Appllcatlohs - L 3 N 9 6
4 18, Appllcatlons - H 1 1 1
, *> S , : ’ -
o y Sum - L 90 . S --86. 91 N
AU Sum - H 74.5 - 8L . -85 . . 80 ~
R . : . o
i R W e T ——
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N PR ;UniVe;éity .~ Trade School. fﬂSéconda;y School® Total Group
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:fdgcon51dered those objectlves deallng wlth number systems,'f' .

e

-y

. seen that the five highest-ranked objeétives were,

I

respectively, objeetive 9 (algebra, Low—cognitive),
objectlve 16 (1og1c, hlgh—cognltlve), objectlves 1 and 2

(number systems), and objective 6 . (geometry, hlgh—cognltlve)

The lowest—rated objectives were, reSpectlvely,~ob3ectrvem~r&l

i)

13 (probability, low—cognitive), objective‘3 (measurement,”

low—cognltlve), objectlve 14 (probablllty, hlgh—cognltlve),

*Johjectlve 7 (graphs, low—cognltive), and objectiVe 17

farea, as allustrated in Table 3 the unlver51ty 1nstructors:‘

o AR

‘(appllcatlons, 1ow-cogn1t1ve) With respect to content

. +

'algebra, and loglc to be most 1mportant, and those

Adeallng w1th probab111ty, meaSurement, and graphs to be

least 1mportant The sum ‘of the ranks. for the low-cognltlve -

7

.objectlves was 96. 5, and the sum of the ranks for the

hlghrcognltlve*objectlves was 74 5, thus - 1nd1cat1ng that

‘ the group of unlver31ty 1nstructors con31dered the hlgh—:

cognltlve ob]ectlves to be generally more 1mportant than’

_ the 1ow—cogn1t1ve objectlves.'

'~,’t1ves.A The flve hlghest—ranked objectives were,‘

. In questron 2 1t was: asked how the 1nstructors of

.mathematlcs at the trade schools ranked the set of objec— :

4..
(

respectlvely, objectlve 18 (appllcatrpns, high—cognltlve),

.:ObjecthG 2 (number systems, hlgh-cognltlve)..object1Ve

Tl

\

17 (appllcatlons, low—cognitlve), objebtlve 4 (m Buﬁement,“"

-,hlgh—cognltlve), and objectlve l (number systems, low-

Temrn ey B e AL € .

_ W
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cognitiue) The five lowestvrated objectives were,
respectlvely, objectlve 10 (algebra, hlgh—cognltlve),
objectlve 13 (probablllty, low-cognitive), objectlve 12
(functlons, hlgh-cognltlve), objectlve 5 (geometry,-low—
cognltlvel, and objectlve 6 (geometry, hlgh—cognltrve)

From Table 3 1t can be seen that the trade school group '

) of 1nsﬁructors con51dered those objectlves deallng w1th

‘* appllcatlons, number systems, and measurement to bé-. the "“

-,,‘.

most 1mportant, and thoee objectlves deallng Wlthuf‘

geometry, and probablllty to\be the least lmportant.f The ﬁ,”;jfﬁ”'"

3
"1 sum of the ranks of the low—cognltlve objectlves was 90,

" c

and the sum of the ranks of the hlgh—cognltlve objectlves
was 81, lndlcatlng that thls group of 1nstructors ranked )
the hlghrccgn1t1Ve objEctlves hlgher overall ‘than the" low—-
cognltlve objectlves. |

In Questlon 3 1t was asked how the teachers of

matrlculatlon mathematlcs ranked the set of objectives.

-~

*w,'From Table 2 1t .can be seen that the flve hlghest—ranked

objectlves were, respect1Vely, objectlve 18 (appllcatlons,

'.hlgh—cognltlve), objectlve 9 (algebra, low-cognltlve), SO
: objectlve 2 (number sYstems, hlgh—cognltlve), objectlve fh_

1 4number systems, low—cognltlve), and objectlve 16 (loglc,

“, YA

'--hlgh—cognltlve) The flve lowest-ranked ObjeCthES were,-

N

respectlvely, objectlve 13 (probah:.llty,r lOW—COgnlthe),_

.obJectlve 10 (algebra, hlgh-cognltlve),.object1Ve 12

b

i
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high-eognitive), and objective 5 (geometry, lowbcognitiée);

From Table 3 it~can.be seen t the'group of matriculation

mathematiCS'teachers consi éred those objectives dealing

with number systems, llcatlons, and loglc to be the

most meortant, 4. those objectlves deallng w1th ' g‘

‘- . J
o , [
o ‘ probablllty, measurement, and geometry to be the least .

lmportant.. The sum. of the low-cognltlve ranks was,, 6’/and ,;;

v ;//‘f T the sum of the hlgh—cognltlve ranks was 85 thus‘undlcatlng -Q“:f-f.'jf-}

A 7a:,iu no overalf preference for elther the hlgh—cognltlve “

(, N

.
_— 3

'L”_.ohjectlves or the low—COgnltive objectlves..;.f

o
’"
- S -

re
B PR
LR

Analy51s Procedures Relatlng to Questlons 4 5, and 6

Questions 4, 5, and '3 were listed’ 1n Chapter I as
T N

e . o

. follows.

— . . ", '\
1

4) Is there any 51gn1flcant difference between the
ranklngs of teachers of matrlculatlon mathematlcs and

those of lnstructors of mathematlcs at trade schools w1th

respect to the objectlves of .the matrlculatlon mathematics A ’::}ﬁ\F

4 .

program? s”v"7” LT E : 'fa,ss _.'T:

~ T - ~t ., ‘- . . : ’,

‘5) Is- there any 51gn1f1cant difference between the

e

. ranklngs of teachers of matrlculatlon mathematlcs and

f’h o S those of, 1nstructors of flrst year mathema at Memor1a1

Un1vers1ty w1th respect to the objectlves of th matrl—’
. A )
’ culatlon mathematics program?

6) Is there any - 31gn1f1cant dlfference between the

. rankings of lnstructors of flrst year mathematlcs at

N

e

v ot b Anasia v e e
A e e i et o R
T OO ~ - e v
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Memorial Unlverslty and those of lnstructors of mathematlcs PV A B

at trade schools\w1th respect to the objectlves of the _ R
. " ’
matrlculatlon mathematlcs program°

To provrde answers’ to these ‘questions, 31m11ar1t1es s

and deferences in the three sets of ranklngs presented in.

Tables 1, 2, and 3 werb polnted out and a: Spearman rank

order correlatlon coefflclent was then found ‘far- each

.;‘palr of group ranklngs. These results are presented later

”f"%¥1n thls-Chapter 1n the sectlons deallng'w1th questlons “ij f
N e ;
: 4, 5, and 6 respectlvely.g ;-' : ) : L
-?ﬂpﬂ;;?.ugl;;ﬁ ;{fff;}P'[ A more detalled analy51s was carrled out u51ng the '

v s - o

preference scores of each respondent.t The correlatlonal o

procedure descrlbed 1n Chapter III, and lllustrated 1n

Flgure 1, was completed, enabllng comparlsons between

groups as well as withln groups.” Flrstly, after: convertlng

each correlatlon coefflclent to a Flsher 2, the mean

. 4 ! .

.?.‘correlatlon w1th1n each group and between each pair of

fgroups was calculated. These results are glven in. Table

e T Lt R . - LA

L V."4y The correlatlons generally were small,_lndlcatlng that ‘

y

-,“oplnlons varled substantlally both w1th1n the three groﬁps

':and between them.ﬁrNevertheless, the between—group
orrelatlons tended to .be smaller than the WLthln-group T

0y

A P --Jcorrelatlons the smallest Cerelatlon belng between the
DEN A‘iaunlver51ty group and the trade school group.. The largest T

W1th1n—group correlatlon was among the unlver51ty lnstructors

and the smallest correlatlon occurred amOng the secondary

e w3 e A b i i A
et - .
o
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<\ o . TABLE &

\ . . ' Mean Correlations

-

: : T ; ' - i
University Trade School Secondary Schbol T jd
Group . Group' . . Group oo :

Unlver51ty : - , .o 2§

Trade scheol - L. o ?. ERRE Rt S
Group ;;17 ';::.'J. o= : ' S

\'“}Secondary School

Group . o i
A Tl e school teachers.. In Table 5 a summary of a one—way :
L Y TR - = : ‘
o ganaly51s of varlance, carrled out u51ng the Z-scores - ) ' -

assbc1ated w1th the three sets of w1th1n—group correlatlon‘

coeff1c1ents, is presented.“ These‘results 1nd1cated that

there was a s1gnm£1cant relat;onshlp between group member-' L

N o shlp and perceptlon of the ob;ectxves.»_ ,f‘r‘_j.,”-_ . ‘! .",_'f"

L ‘s'7v B J Three analysls of varlance procedures were then S g -*E.:f_jﬂﬁf

e K i o L

-wperformed us;ng the Z scores assoc1ated w1th two sets of U

-
AR,

thhln—group correlatlons andpthe correspondlng between—' . f"o¥f'yta_‘

group correlatlons.l More spec1f1cally, the Z-scores of ’f - e (
the secondary school w1th1n-group correlatlons and those' E

L \“‘, of the trade school W1th1n-group correlatlons were pooled _ *af ~pf_4j

[ 3

.

‘-_f?fzfg and were compared w1th the Z-scores of the between-group _.Tflf3.”4;,“~”ﬁ““

correlatlons for those two groups Tﬁe same procedure was P
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TABLE 5 -, .-
Using the Z-scores of the Three Sets of-Within—groub
Correlation Coefficients :
v . Sum Degrees . : YLF
. of - of © "Mean'. o S
Source ' Squares Freedom Squargs F-ratio Probability
.. " Between .- 1 90 --"".'\_;_2 - o 95 R T
, . .. ; . e ‘, ’, w.." _0.0.0_1 fet,
o . .- Within .. 119 ;%21. 0 13w TR S
: LT e - {‘.,:;'-,. .‘ e - ;'\ S :‘_'v‘_ T
o \*reject at theo 051evel of srgnlflcance
N 3 I :f~aiﬂ, ﬁ';“ ,éa*'mm_f'f,ff};,;j;w;‘““
" repeated us;ng the Z4scores betWeen and withxn the f«ﬁ;'iv~t?vﬁ E
i . secondary school group and the unlversxty grouP, and
flnally u51ng the Z—scores between and w1thin the trade
‘ o . school group and the unlverslty group.: Essentlally, thxs
. i LT ; -
' prov1ded a paJ.r-w1se comparison amon& the three groups of
A - mathematics 1nstructors whlch could test for Signlflcant

"
£
E -
e
-

dlfferences 1n perceptlons of the objectlves by each

group.~~These results are presented An- the next three

\ - sectlons.i.;'fé : H
: et e S o T e
:fsﬂ‘ R - Results Pertalnlng to Questlon 4 ﬁft o
: : ‘ L= - . iy ,
In questlon 4 1t was asked 1f there 15 any s
; e 51gn1flcant dlfference between the ranklngs of the trade—}ﬂ

”Aschool instructors.and those of the matrlculatlon, \-J:j\f

o mathematlcs teachers. By obsérVLng the ranklngs of the B
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’:also some marked dlfferences 1n ranks., For examplF

@ K ¥

two groups of instructors reported in Table 2, it can be
seen that 12 of the 18 objectives dlffered by three or
fewer ranks. This 1ndlcated that the two groups held

s1m11ar perceptlons as to t?e relatlve 1mportance of. these

"objectlves. There was general agreement between these .

two groups on the relathe 1mportance of the objectlves

';deallng w1th appllcatlons and number systems, and also on o

'“the relatlve non—lmportance of the ohjectlves deallng Wlth

nlgeometry and probabillty.t On the other hand, there were

I

f?}{;objectrve 4 (measurement hlgh-cognltive) was ranked

:'u51ng the Z—scores of the wlthln-group and between-group

'f correlatlons are reported 1n Table 6. \The preferencefﬂ

V'ﬁhfourth by the trade school group and flfteenth bY the

secondary school group From Table 3. 1t can be observed
that the two objectlves deallng wrth meaSurement, takenag

as a. group, were ranked third by the trade school group,

but ‘were ranked elghth by . the secondary school group It

‘can be seen from Table 2 that the trade school group showed‘

"more preference for the hlgher level objectives than dld

o

7§the secondary school group. ) ;'l.-‘__;fhilf 17lfﬁT¥;fﬁﬂf}"
: The Spearman rank-order coefflclent (p) between e

'ﬁithe two sets of ranks was 0 65, 1ndicat1ng a sxgnlflcant

v

"posrtlve correlatlon (p < 0 01) between the ranks of these:“

'

two groups of Lnstructors.'

l\‘
K st

The results of. the analys;s of varlance performed l

P
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scores by the group of trade school instructors. differed o
‘significantly from those by the group of secondary school
1nstructors (p < 0.01). - " ," o ' Co o _‘fJ
- ) < S . ‘ - .
TABLE 6 o f .

\wm\' : ANOVA, Within vs Between, ‘the- Secondary School Group
e S .. and the Trade School Group '

Vtiéuﬁgﬁ- DegreeS‘f”
' “Source | Squares Freedom Squares F-rat1° PrObabllltYfffi"

s

s e T
LI

o f;{f?;f Between o 853 .ﬁffi'f",EOQEBBﬁV'LNEQjé; LT
. Withln ! 187 26 1483 7 0.1263 .

H
- These results 1nd1cated that there was a I - : '.ﬁVf—f“jj'
. . T ‘ .
i
|

: smgnlflcant 9031t1ve correlatlon between the ranks of ‘ e
¥ E
'f ' these two groups, bugjanaIYSLS of the preference scores e
kS foo
zi showed that there was slgnlflcantly more agreement withlnj“ e
.é these two groups than there was between them.“,ﬁfy' : S |

§{2-~531:Q.“"' Results Pertalnlng to Questlon 5

Cer

1ﬁf"f';}“r;;%;,?iﬂiaﬂff In questlon 5 it was asked 1f there is. any

'-srgnlflcant dlfference.between the ranklngs of the R :;'JﬁE%

-

matrlculatlon mathematlcs teachers and thOSe of the

unlver51ty mathematlcs 1nstructors.. By observ1ng the ..‘ttf”

: ranklngs of the two groups, reported 1n Table 2, 1t can
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.be seen that. there was ‘some commonallty between these two i
-groups of 1nstructors, smnce 12 of the 18 objectlves o
dlffered by three or fewer ranks. These two groups showed o ?

_substant1al agreement concernlng the content areas, srnce‘
it can be observed from Table 3 that 1n elght of the nlne
content areas, the ranks by the two groups dlffered by

two er fewer ranks, and four of the content areas were

.iranked the same by the twc groups.”%:f::flemﬁu

'Qgthe ranklngs.- ObjectiveyB (measurement,]ﬂbw—cognltmve)

W . !b .
‘pwas ranked seventeenth:by the un1Verslty group*and eIeventh

’!‘ ~ . N

I ”?ffby the Secondary school:group.. 0b]ect1VeS 17 and 18,
‘ . 'deallng with appllcatlons, were ranked fourteenth and

Y .",‘. LI . \,

Tt srxth by the unlver51ty group, but were ranked nlnth and

.flrst by the secondary school group.. Objectlve 10 (algebra, -

U hrghscognrtlve) -was ranked tenth by the uniVer31ty group :

' ;and seventeenth.by the secondary school group.; It can be :

::;j;loqseen from Table 2 that the group of unlver51ty 1nstructors
- :‘\‘ .’:‘ _',. . S e , . ‘\ - .
*.gf,";jlshowed mone preference for the hlgh—cognltlve objectlves

IR

_”:than d1d the group of Secondary school teachers "Jz‘if::lli?fﬂuz;[;lafﬁg
'ijf7’f$r‘:§ﬂ'd The,Spearman rank;order coefflc;ent'(p) between L 4 r”;“
-ff.f N “;jafthe ranks by these two groups of 1pstruct0rs was 0 73,. L . }f
,i;.i i;;pf‘i;xlndlcatlng a SLgnlflcant p051t1ve correlatlon (p < 0 01)
’ ﬁ"i{g‘}between the two ranks. '1'5'“.“"”T IR T

:4_.‘, w Wy

The results of the analysrs of varrance performed

“e‘f

1 uslng the z scores of the w1th1n-group and between—group

. .
r »w}ﬂ"# »ﬁlm‘ .f e I:vA.-l- o 4 e ndan TR el meAT




< - t.. 7 correlatidns are reported in Table 7.“5$hefbreferénce*5
| T " scores. hy the group of univerSity instructors d1d not 2
ST K e 3 o
e S dlffer slgnificantly from thosenby the group of secondary
5 NN = .schogl teachers ® < o os) el e Mah MUHE B TR
o . ok ',},'..'... o ,,' b ,TABLE 9

o 1" b3

These_

iy "
o e d 3 . ool o oo
» " " o]

difference in"the amount of

PRI

igniflcant

oups and Ehe amount Sf agreement.

Pertal 1ng to Q

uestion 6

In questlon 6 Lt‘was asked if therefis any
ificant difference between t o ‘the traaefﬂﬁ

ahy

B~and thbse of the"unlversity~

school 1nstruct6r




18 xnstruétors. gy obse ”1ng thé rahkxhgs of the-two groups
e Ao L i '.""‘~' ok -

:; of instructors, repor ed- ln Table 2, 1t cah be“seenuthat

of instructors.~
From the results reported 1n: %
“Tables 2 and 3 1t een be observed that the groupsnagreed

*ﬂir-on the relatlve amportance of the ohject1ves deai;ng.w1th

Y

‘:ﬁjﬁ; ranked,those objectlves dealing w th appllcatlons an

A Y 8 T 5 T "
'j;%ﬂ'z measuremen .much hlgher tﬁan did the university grouprrhu

'It Can Be seen from Table 2 that both groups QEne;ally

;{} ; preferred the hrgh—cognltive objectlves over the low-lf;

LI
’,
Tt vt e it

nf:§e"3jiifff“5"?&ogolt1ve objectfbes, altﬂouéh more oreference for'tﬁefu “fﬁ="
j;jVitﬂ:i~'T;¥. hlgﬁer cognitive level was sﬁown by the grouo oélunlyere

£ Y. "-Tf : inStruqtors. “‘“' ‘. i#;~f '{-.f‘fjf% f,f' % ;

g J{: AL The‘Spearﬁan rankioroer coefflcrent,(p) betw é
“:i‘-i;n:;:E?.h'. the reeks%by these two groups of instr?ctors Wae 3 Zf;f

ok PR G rnéieeting that there‘was‘oo 51gnif1ceot aéreement ;

?Lf correlatioas are reported:in Table 8.. fhe:preference‘"

- . . . - u . N v e o
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' TABLE 8 'h . IR

, L ANOVA, Within vs Between, the Trade School Group
‘W - and ‘University Group .

L. : . Sum Degrees R
o . S . of ~of Mean o .
.. . . ~Source . Squares TFreedom Squares F-ratio  Probability

"

s, . ” [ . . W, LA
. . . B ()
: ! . T N
BN Lo L e .

i ."Betwe.en' . 12,575 ' 1 12-5’7‘5 " o | N ,I‘-‘:'li,

| Within. .155.529 ° 1174 - 0.1325° ,;
| i- -, , These results 1nd1cated that there was no -

’_: o n'r , srgnlflcant correlatlon between the ranks of these two

groups, and analy51s of the preference scores -showed " that

Athere was srgnlflcantly more agreement w1th1n these two

groups than there was between;thema 'y

f L s -

Results Pertalnlng to Questlon 7 L

. "” PR Questlon 7 was stated as folloWS. f-¢.ir ',e .
. ff’~7)y Is there any 51gn1flcant dlfference between the'
xd.. - . “ #‘,

%ompleted a mlnlmum of. 10 unlverslty mathematlcs credlts

. and those of teachers.of matrlculatlon mathematlcs who~

: ';':, ’ have qompleted fewer thanllO such credlts? .fef}; jf‘ili

It has already been %ndlcated that the mean

w1th1n-group correlatlons and between—group correlatlons

o".

- ‘;f were low.~ There was less agreement w1th1n the group of

e o ’ BRI . - 72

.

ranklngs of teachers of matrlculatlon mathematlcs who have o

e A &

Firar I




ﬁ,ﬁh“ e the preference scores of members of the flrst subgroup

secondary: school teachers than within either of the other

two oroups.‘ In.order to determine if there was any
relationship between the number of mathematICSJSemester

'crédlts‘completed by a teacher and the perceptions which

Ve

that teacher had of the objectlves of the matriculation

-

mathematlcs program,,a correlatlonaloprocedure, 31m11ar

e K

to that utlllzed ln testlng for 51gnlflcant dlfferencesf

relatlve to questlons 4 5, and 6, was employed 3Tne;,:
procedure lS summarlzed ln Flgure 2 : d {t“ﬁfrjyf K

K

The group of second‘&y school teachers was d1v1ded

1nto two subgroups,“the flrst cons1st1ng of ll teachers~’

; um df 10 unlver51ty mathematlcs

who had completed a min

.‘

13 teachers who- had completed fewar than 10 such credlts

Iy

Three dlstlnct cells were used in the analysxs.ulthe

'

preference scores o{ghembers of the flrst subgroup cor—

related wlth each opher, the preference scores of members

of the second subgroup correlated w1th each other, and

e

v

correlated w1thfthose of members of the second subgroup.d.i

A - l
"

2 o Jn
5

sa T

a one-way analy513 of varlance., The results of thlS

LN
v

procedure are summarized 1n Table 9., There was no

> R

51gn1f1cant dlfference between the correlatlons w1th1n

o

- the two subgroups and those across the suhgroups. In other

The Z-scores for the flrst two cells were pooled for f,_ 7A3

comparlson w1th those of the between—subgroup Cell, usmng R
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TABLE 9

A

O

preference scores for the total group of 24, after

-
s -

convertlng to Flsher Z s was only 0 22*.

N

) ANOVA, Wlthln vs” Between, Subgroups of Secondary
-School, Teachers

1

. . ) \ ) L.

. Sum Degrees. - T o
. . S of , of Mean o s
.Source . . Squares 'Freedom Squares ‘o Feratio

B

,Between.uv o 0063 o 0063 - L
“Within | 10 12 o 037 ; e
; , - ;'ii’i v

words, those teachers who had completedd10°or more ;;ﬁ,,ﬂw

un1versrty mathematlcs semester credlts dld not differ

1n the;r perceptlons w1th those who had completed fewerl

than 10 su[h credlts. It should be noted however, that

there was llttle agreement W1thrn the group of secondary

*

' school teachers, 1n fact, the average correlatlon of Ed:j'

;Hence, 1t wa5f47

-

..,(‘

ceptlons of the objectlvesv-no effect ﬁ, 1obserVed
v e
resultlng from the number of unlver31ty matbematlcs

R

v.dual dlsacgsement in. per-'ﬁx;:‘ff kD
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Results Pertaininfg'to Q.uestion 8 .. . ‘ ,
' Question 8 was stated as follows: ' . . ‘ Y
3,). How are the rank:.ngs of the. post-—secondary - [
‘ J.nstructors ln Mercer s 1975 study, psrtalnlng to the . ¢ i

objectlves of secomlany school mathematlcs, related to | N . .

o A those of, ‘the post-secondary 1nstructors in the. present: T oy
l‘.",‘»_ study, pertalnlng to the objectlves of secohdary school ’ |
= matrlcul«atlon mathematlcs? g " o ; L

T o ::: ",It WaS pos.slhle to analyze th.’LS questlon onl_{; tn

, ,;:' " the \’];J;ght of certaln llmltatlons. Flrstly, thls study " ? S

T encompassed objectlves perta:.nlng “to. secondary school. SN

o \ matrlculatlon mathema.tlcs: whereas Mercer‘ s 1975 study :_ "

' ‘k'.' , ‘dld not spec:.fy a partlcular 1evel (1 e., matrlculata-.on, ’

’ -J: honours, basm) , -since there was no dlstlnct:.on in‘thls o ‘ P :
- v ptoylnce between honouts and matr:.culatlon mathematlcs 3 '; ’ : t
) | untll September 1975. Secondly, th,e group of un'J.vers:.ty | /', -- ) \i ‘
« R ”'mstructors who took part i‘\Mercer s 1975 study were a 3 o :.
f lrandom sample from the total group Of. u1\uVersety ‘mathemata:cs : g |
A L lslnstructors (both sen:.or and junlor d1v1s:uons) 1n the

L e b e
L. k-

L a those who were act:.vely 1nvolved 1n teach:l.ng Junlor TR
‘ S ¢ d:.v:.s:.on mathematics in the 1%30 fall semester. Thlrd‘ly.

while the lJ.st of objectlves used :Ln this study closely %
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‘

objectlves were altered J.n their scope ‘and meanlng
Nevertheless, each llst compr:.sed ‘18 objectlves encompassing

,' the same nine content areas, the flrst of each palr at a

lower chnltlve level thén the second Comparlsons were

. ade, w1th1n the framework of the llmltatlons deScrlbed,

s . S Q-'

“§r, :-. B @ _‘\

(Dl.‘ as well as by qualltatlve descrlptlon. TR

. "'

The comparatlve ranklngs- of the correspondmg;

L oy, e

groups are presented in. Table lo The hlgh-cogna.tlve-'_, |

EPURI ‘e',' study) dlffered substantlally 1n rank for both group

“ - comparlsons, a dlfference ‘of 13 ranks between the two :
e groups of trade school 1nstructors and a d1fference of
Ci seven ranks between the two groups of unlver51ty 1nstructors.

The group of unlversn:y :Lnstructors 1n 1975 vranked the

e . - . y

voA T low—cognltlve objectlve deallng w1th measu;ement flfth,

whereas the ?roup of unlver51ty mstructof’s 1n the 1981

.-3

study ranked thls object:.wfe‘seventeenth, a: dlfferénce of

L4

: . ,'*- ’r.g"'. 's% :'
lZ,ranks. There was a nlne»ran dlfference by the two

-

unlverslty groups w1th respect to o'bjectJ.Ve 12, the hlgh—

PR

The two groups of trade school 1nstructqrs exhlblted a

sux—rank dlfference w1th reSpect to obje}::tJ.ve 5 (geometry,

K]

low—cognltlve) and objectlve 16 (loglc, hlgh-cognltlve)

by using the Spearman rank—order coeffmlentmof correlatlon B

object1Ves deallng w1th algebra (objectlve 10 1n eaqh.i EY

2 cogn:.tlve objectn(e deallng w1th relatlons and functlons.

b '. PPV

panres

et T
L,

:,_:*;-..1 -
g
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TABLE 10 .

Comparatlve Ranklngs in Mercer's 1975 Study ‘and the
Present (1982) Study

€

17

’

o Trade 5chool Group 'University Group;
ijective"‘t 3 1975 1982 '“I§75 1982 7,

:;i;,
JB L2
ARSI
SRR LN

2 Number systems H

"Graphs - L

Number systems L

Measurement - L
Measurement - H :

Geometry - L
Geometry - H

N

Graphs - H ’
Algebra -L -
Algebra - H ‘l
Functlons-- L
Functlons -'H
Probablllty - L
Probabllltx r H

Logiéi- L :>‘*;~ﬁ£7léil'in 12270 0B e

Logio - H ;’» ‘i57.3i1 SRR B IURR B
Appllcatlons =L 2. 3. fw?'3311139f'
Appllcathns - H ;fi;lﬂ“i'jgjllf. B Y%;B 1'

Bt 6 . . . s . 17 ,': :., )v.:'.“:.‘.«‘-. . X

Tnade School Groups =3
Unlverslty Groups =

r\s

.....

é.
0.

“ ‘*o’ -

.67 rPost—secondary, 1575 =50 49,‘;?
64 Post—secondary, 1982 = 0 21

o S
p -

op
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by more than four ranks with respect ta each objective . 2 i
J 7 >
' The 36 correspondlng group comparlsons s

«

.-‘-n«-’r“-"- LB G qn vy s coin a
. . [N ) . " ’ .
\ / . — ’ R
. s oo

npfour'dlffered by two~and—one—ha1f or three rankS, four:;.{Fp

7differed by fOur ranks, and the remalnlng seven dlffered

“for fewer ranks.'

'fcoeff1c1ent between the ranklngs of the fwo trade school

;was observed that a greater degree of agreementﬁexlsted

s

classification.
of the-18 objectlve c1a351flcat10ns may be summarlzed as
follows: seven corresponded exactly, 31x differed by one

ranky,’ elght dlffered by one—and-one—half<or two ranks,:

5

The Spearman rank—order correlatlon

' groups ‘was- 0. 67 and between the rankrngs of the two 'f;ﬂ .?-

b - g -

Tfunlversity groups was. 0 64, 1ndlcat1ng a signlflcant

N S v

p031t1ve correlatlon (px<0 01) 1n each caSe.-'ﬂ-:ui

.' \

-between the ranks by the two 1975 groups of post—secondary

7
]

1nstructors (p = 0 49) and between the ranks by the two
1981 groups of post-secondary Instructors (p A

'J-.. |.

.,d"

betweenYthe_groups 1n 1975 than betweenhthe 1981 pomt- S h7{:

1975
R s ._‘r ' -‘.~ ;. " . ~.) . “

dlffered by three or fewer ranks w1th respect to 10 of the

secondary groups.:

Upon calculatlon of Spearman rank-order coeffic1entsi‘f

621),1t ;;'

for example, the two groups ﬁ;}j~'“

et




: the two StUdleS, even though there were certa:.n obJective
-classa.f:Lcatlons whlch exhiblted a relata.vely large rank

'd:.fference. anﬂ 2) there ‘was more
‘,.:two post-secondary groups studled

- between the two post-—secondary groups 'who took part J.n

o

These results J.nd,lcated- 1) there was a. degree

Qf general agreement J.n ranklngs between the correspondmg

groups of post-secondary J.nstructors who tookk.part in

-
. . -

vl

o

‘.-va e

agreement between the

J.n 1975 by Mercer than

Q' “ o . Lot

-
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: y . .. 'CHAPTER V ° 1=
o - -SUMMARY, CONCLUSIONS,  AND IMPLICATIONS o

) N _. . ' - A RPN . : . .:“A”. k‘—" R .' 1<' . ) ) . | - ' ’ :.

In this cha}?ter a summary of the study, J.,ncludlng-' L B

an eutlme of the problem investlgated, the samples of X ¥ s
educators 1nvolved, and the methods of data analysls, : ’3_ 1

B y Lo . 2, '_.' W v - * o R

X Conclusmnns reached from the results of the study 4 G

- :. ,' -r..‘.. ‘v 3 g, e n I e "‘. : vt_. ) wl

presented ‘:ﬂ —Z o " N v oot ‘ e o

R R "f . " . : p 3 x .

o Outllne o:E the Study DR L, : . 3 ¢

-', ;o The- study was undertaken to mv'estlgate the ' IR

. . - . C ty ‘ 9, ‘ \ ‘-' n o l"‘
RSP ‘. perceptxons of three groups of educ"atprs w:.th respect +£0 '

s T the relative J.mportance of' 18 ob]ectlves for the secondary . i
SR school matriculat:.on mathemat:l.cs program J.n Newfoundland ‘ S PR

o, g “r A

| and Labrador “..3"The three groups of educators‘were the
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’

to determ:Lne 1f there were dlfferences in the ranking of
. the objectlves between those secondary school teachers who
had completed a minimum of lO unlver31ty mathemat:.cs credlts
. and those who had completed fewer than LO—sseh credits" .

U _;‘ FJ.nally, a compar:.son was made between the rank:.ngs of the

.- kS

- w o, . st
¢ f - " -l

S post—secondary instructors and those of s:.m:.lar groups of

1nstructors J.n a study by Mercer (1975) The quest:Lons

' to th.ch answers «w&e sought were as follows- o

: ',‘.

":-_ at Memonal Unrvermty rank a set of 18 objectlves from

~ Y

the. matr:.culatlon mathematics program?
£ . (2) How do instructors of mathemat:.cs at trade \ ::A‘\'l‘ .

' schools J.n Newfoundland and Labrador rank a. set of 18 , -
et e o objectives from the matr:.culat:.on mathemat:.cs program?

(3) How do teachers of matr;l.culat:.on mathemat:.cs

' a oL d

at: sehools J.n Newfoundland and Labrador rank a set of 18 - L

v

; ."“.-;. ST ; objectlves from the matr:l.culat:l.on mathematlcs program? o 2 LR

ST the rank:.ngs of teachers of matrlculatlon mathematlcs and BREENEEEEN

-, T ‘-1‘_ &
.

i

o AR : (4) vIs there anY s:l.gnlf:l’.cant dlfference between ST B A
|
!

R those of :Lnstructors of mathematl.cs at trade schools wa.th s S

cen . e

T e ;respect to the objectlves of the matrmulation mathemat'ics S ..
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1 rev:.sed and the new llst Valldated Each of these object:l.ves

.. E,M-Ml oo BN L ) ] :\
o :
5 ‘ . 82 . ' L . :.1“
. R
: _ mathematics prOgram? o . . A ;,’; : ‘v k
‘ . (6) Is there any signlflcant dlfference between the )
‘ r‘anki'ngs of ,i,nstructors‘of f:.rst year mathema'tics at .
Ce Me’rnoriéil Univ,ersity‘ and” those"of' in‘structors of mathema'.ti_cs ) _. A
- s - at trade schools Wlth respect to. the objectlves of the o .. R )
| 'matrlculatlon mathematlcs program? . e "";' -" . | bt ,
(7) Is there any sigmf:.cant .d:LfEerence between‘ ,f:,",';, :
: .the rankJ.ngs of teachers of matrlculationfmathemat»lcs who | .
- have completed a mlnimum of 10 unlversity mathematics .‘
:5' g credits 3 .d,:_: those of teachers of matrllculatz_on mathemati“cvsl ';"
CO who hax;e coxnpleted fewer than 10 such .crezl:.ts? . | |
. ":Ti’. ' ' (89) lHow are the rank:.ngs of the post-secondary | L .
Lnstructors in Mercer s 1975 study, pertalnlng to the ‘ w .
B ohjectlves of" secondary school mathematlcs, related 4to,.' R
3 | o | those of the post—seccndary :.nstructors 1n the present ,study,. ,, .':“:3“
;‘::.'" T perta:.n:.nc to the ‘olojectz.ves of secondary school matriculation ‘ o . :,' .
’:; | i mathematlcs? b ( . ek . .
i : ' . | Mercer s l:.st of 18 objectives, representlhg’.‘hlgh .
: % = and low cognJ.tJ.ve. levels from n:.ne content areas. yzas _.

was paired w:.th each of the others, and the resultlng 153
et pa:.rs of objectives were ,presented to the respondents oh

e L
°

1‘7 pages- ln random order.

s ,,;....,,h-wu:
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"1mportant for’ ‘the matriculatlon mathematics program in o PR R
t ‘NGWfoundland and Labrador. . SR ,‘ SR T )
g | . . '. The questionnaire was admlm.stered to 30 instructors
.‘of f:.rst year. mathematics at Memor:Lal Univer31ty, 50 instructors '
o . ".of mathematics at trade achoole 1n. Newfoundland and Labrador,
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'anci 50 teachers of matriculation mathematics at schools z.n

consrstency,. 13 secondary~school teachere; wi;io wler‘e .not : | .
membera of the sample of 5(5 secondary school teachers,
completed the questionnaire twice, approximately four wee ) -
apart., The results of the J.ndiv:.dual repeated page ’ |
’consmtency che'cks)and the test-retest reiiab:.lity checke" o . i
"ifLV'f

1k

both with1n~and~ between the three groups stucin,ed. f.,;. .Of the ."::».“f T 1

; iR
S N

jf’ ;:;i'rﬂ:;i

three groups, there was mogt agreement amonq the unlverslty "”,:"Z;;:,}., -
!-- '.' & LR T e

mstructors and least~ among the secondary school teachers,
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. L Some s:.ml.larltles among then three groups J.ncluded ‘j".;: S
, relatlve agreement on theilmportance of the objectwes ' -
j , deal:.ng w:.th. number systems and on the non-—lmportance of ‘:"'." s ..
E v a those deallng Wlth probablllty and statlstlcs. . There was .
- **F-- ' an overall trend to favour the hlgh-cognltn.ve objectwes, ’
S — varylng from little effect for secondary teachers to a LR -
T ST h , - PR 3
substantlal effect for unJ.Vers:Lty J.nstructors.
B
mathemat:.cs cred:.ts and thos"f_ -
. N !
10 such credrts, as to their p rceptn.ons of the relat:u.ve' 1.
N : S ‘i,\-\ J.",~ ."..
cl e J,mportance of th‘e objectx.ves.f L o ‘ , P
s 1.':':-‘? s , Flnai.ly, wthe compan:g;f of the rankings of each "4;"', " ‘ e {

LA T e
R -W ~

el ﬁ',,'an Mercer s ;.975 study :|.ndicated general agreement, d splte
> ! son‘i’e apparent dlssmilarlty J.n ranks, bear:.ng 1n mind {the
. ~ , e P i :

J.nherent dlfferences J.n the two stud:l.es. There was more

' - \'.a

ST EURS i LF- agreement between“the two post—secondary groups studled by
Tae o <

Mercer i(197,\';3) than between the two post—secondary' groups o

Dlacussxoﬁ'of Results," and Conclusz,ons .

et




o S : o es
, * number systems, al ebra, and log:.c to be most importapt, :
¢ ; B . and those deal:Ln Y ;',yprobabllity, measurement,' and graphs
U ) Lt " to be ieast 1mpor ant The trade school group consldered“
, | the obj ectmes d al':.’ng' thh appl:.cations, number systems,
- and( measurement to be most 1mportant, and those dealing
*~ : v.n.th functions, geometry, and probab:.l‘:ty to.. be .Jleast “
‘f,:.flmportant._ 1",.e secondaryt Aschool group‘ consldered the ";“

e P
o

"',”objectJ.ves déallng with--number systems, ‘appllcatlons, and

lmportant .« g

ce)gn'itlve obj'ectlves over the low—cognltive objectz.ves, g

: the relatzve non—lmportance of probab:.lJ.ty and Btatlstlcs'

s -, “j'-l

', was due to the absence of these concepts Ln .purrent o

loglc to be‘ most important, and those dealing w1th

prqbab:.l:.ty, measurement,. and geometry to be least

B

™

', group to a suldstant:.al preference by the uru.vermty group. -

propert:Les o

One m;ght} conjecture that the agreement on

4

“‘.:‘A-!n Kobawe oy i

varying from llttle preference by the secondary schoola o S
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ranked hlgher those objectives dealing w1th relations and

g A:hu_vw"“__ i “,,5’-:‘” . :.._. . ‘m,- / _': ,‘:,_."_ RIS ' ‘ ' ‘. : .
b e LIRS ; ) " : . 5
u I ."‘ - Lo “ . ; A

: . . v - B6 , x‘
! . nelther was 1t surprL51ng that the-unlver51ty group ranked - X
S low the objectlves dealing wrth.measurement.#“It'was expected -””,§
: o that the ObjeCtheS dealing w;th graphlng might have been L

ranked hlgher by the un1versrty’gro p, considering the ':wfﬁﬁ; ‘{gi

B content of f1rst year mathematics courSes at the un1versrty..d if

n

Also, 1t was expected that the unlver51ty group would have,?f,,t

Rt o
functions.A It should be remembered, however, that the '

It might'be concluded that the hlgh ranking by the

: trade school group of’the objectlves dealing‘W1th_applicatlons ‘;ﬁj
_and measurement was due at least in. part to the content of' ' ;A€
. ‘the’ courses taught by these 1nstructors.- For example, 1n=?c %:
i marrne technologv courses,Acallpers are used in order'to .“‘f3f1 }
determlne areas and volumes. The low ranklng by,this group 3“¥:thhn
) ' of those objectlves dealing‘yrth geometry and functlons -
2 could possibly be attrlbuted to the fact that the~statement
i -of each of these objectives lmplled llttle or no sense ofi;“’
technrcal application, but rather descrlbed 1deas or
7: abstractxons as ends in themselves. ,‘i':'*5f};1£t;ilii .y .: f
; : . By observation of the ranklngs of‘the obgectives." é
g : T:_lt appear a that on the average, the 0p1nlons of theliggjffif:?#L‘z o
’ ‘ secondary school‘teachers seemed to be "between the‘opinions i”Jﬁl“h
‘l N '-r..}' T 7 P y




’1 words, the rankings of -the - secondary school group were.-ﬂ"

BTN .
R YV YOS U S

: . . " . . ,- - R L . w -..“
of the tﬁa post—secondaiy groups, as to thelr perception .

“af the relatlve 1mportance of the ob;ecthes. In other

» ,

closer to&the ranklngs of the comblned groups than were f "

R A T R POy

) those of elther of the two post-secondary groups of
1nstructors.d One m;ght conjecture that thls waQ’due to .
. the effect of the varlous lnfluences on secondary te@chers e g N
- 1n preparlng students for differlng post-secondary T
1nst1tutlons.. One must also bear ln m1nd that there'were ﬂ;'}?y
fr&ﬂ‘ wlde‘varlatlons 1n the ranklngs byllnd1VLdual,pember
fflf' the group of secondary school teachers, thus p0551b y b
:&F; ;.J% R out“ these w1de dlfferences.;wf‘“ fhi
'i:' . ;fz v It | .worthy of note that the unlver31ty ﬁ
';%ﬁa ft'_?fﬁlnstructors generally ranked the hlgh;cognltlve ObjECtlve;-;ﬁ}
,“il T%;?T"f'higher than elther of the other two groups. The trade ' i} <
f‘ia' {;F}*'fischool group also showed a. preference for theuhrgh- T
;;éii ;;Jxlyﬁcognltlve objectlves, although the preference was'not as '
';; ' ‘fﬁif;‘“marked as was indlcated by the unlyer51ty group.; One ."
igﬁ;‘ , i%iuléymlght have thought that the trade school group would have:jﬁ-
o . fﬁf fsqshowed .a preferenoe for those objectlves related to ' {”N o
'i'f;'iicomputatlon, knowledge, etc;,;ln order to apply them TJ%\ J
’ﬁhﬁ ?fdlrectly ‘to’ ‘the: trade and.vocatlonal courses.: It was" ”;f?% N
-f;:fii:eVen more lnterestlng to note that the secondary school ?ﬁ?}; ‘ﬁ
: :LZ? teachers reflected almost‘no preference_for ‘the hlgh- e ?t%,'. -
y 5;{ ‘?cognltlve objectives._ It would be very dlfflcult to - L'; .
ﬁfyjé' quetermlne why thls was the case, but a possrhle explanatlon ::?
‘xh R »’ 51 S : AR R ':;\ :‘%:J . o .
.TE,: T ::;- . Yy - ) :
‘;*;%: e ;: : honi i ,‘rrr; it m"t;rr;l;;;arirrmrrr_.,;rtm.“nnz,?_;_s;.‘-- “
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Q ol '*was that secondary school teaqhers feel a neea to. teaen

" F r .' 4 "the facts" in order”to help studente‘:;éesa' the- c0urse, : E ,:.

\;\H . " that th_e-y feel bi:ttie t:Lme can be a]:;I.otted to h:.gher-level ) ik
.;.1:. ' Obj ectives, and perh;be thls sltuatien has. an :i.nfluence

R , : , ainw. the:.r conceptual:.zation of the bbjet:tlves of. the ":‘.J’

o . ‘I -'".matrl.culé.ltlon program.. One mnst a130 I;ea ‘:in mind that.

::f L o g;o's.t-secondary lnatructors, more part:.cu?.erly um.versity

e'.not dealf:gag w:Lth. as w:.ﬁe a _-_'

N v , relative importance— of. the object:.ves. il po N
Y “on the.,.-bas1s of the rank-orde: corretatlons and analya:.s of ARPORER 1

r

v u

"

_,';: i varlanbe of prefenence s ores are- summarized aa follows.?" TN

. it Sy

s .. WJ.th respect to" the trade school 1nstructcrs and
th“e 'see-cndary sch;ei teachers; there'was e s'j‘.énifl t'
pos:.tive cgrrelatien between the ranks pf these g -gr."ougs.’"
but.analysisu _q:f the preference scores shdwed tpat.tixere'
) wae sién:.ficant‘.l.y more ag’::een)ent with:.n these twg :gi:oul;e f
” than tnere was betn“een the;n. ." : o 1

i -“-."‘-"- ..
.

correlation between the ranke of these two groups, and




o analysis of the preference scores showed that there ves

T

‘

‘
‘

) the two groups and the amount of agreement w:l.thin them.

."," {. . n N PR P

';- Wlth respect to the two groups of post—secon@ary

v \,4

J.netructors, there was no sigmficant correlation between

the ranks of tHESe two groups,'and analysrs of the agreement'

‘1.4' e ’ A

-\. bR

'I‘here Was w:.despread general dlsagreement both

mg.tnculati mathematicsp but the most agreement was among.

the universa.ty :Lnstructors\ \rand the least‘.

betWeen the two groups of post—secondary instructors.

agreement was o

.\9' ‘:4 ‘,' . ‘.;“..:"’_._ — '

no signif.lcant difference 1n the amount of agreement betweenp’.':""
AR

j: preference scores showed that J:here was eignificantly more

' agreement with:l.n these two groups than there was. between them.

. .{A_

q of the three between group comparrsons,' most agree—’
e ment was- ﬂound between the university :mstructors and the

ST R N i secondary school teachers,- smce there was a significant
N ._;‘_ posa.t:.ve correlation between the ranks of these two groups

. I R
MR L 't,

: _of instructors, and there was no signlficante 1fference

;4,between their preference scores.f‘ Nelther of the other two
between—group comparisons exhibited both of these results.

By contrast, the two poSt—seoondary groups showed the most

':disagreement, smce there was@no srgnlficant correlation

,between the ranks of these two gr ups of 1nstructors, and

r‘

r'- ll

scores . {

This again shows the position ef the Becondary L

Y]




: X )
N » ; as to their percpptions of 4the objectives ef the matriculation

program.u It could e, conjectured that the closer relation- - -q

' .u

ship q.n the rankings between the group of univers:.ty R ok \
o L ina?.‘uctors and the group of secondary school“}aghers was" NS .

i e oot L -
S ORI possibl; due to the un:.ve.r31ty background of many of the 3

secondary school teachers, and the lack of trade-oriented B

and practical applicat;.onsx‘n the present matriculatlon text

B books. The w:.de overall difference 1n perceptions suggested

3

".“that ther "may have been many influences upon educators 1n

f the matriculation maihematics program.,

R - e N Lo
A4 « L A w
1 . . PN vl . .

l—]
= 00
o
H'a
TR
. Q
rl’
rr
:.f
BN
Lo
LK
:3'
o
K.
.
t
I,
S
S
[}
w:
rh
Dl
Q.
A
o
m-
5
l'D
=]
1'1’
0
9
LQ
(1'
.'J‘
(D

T um.versity :Lnstructors poasmly resulted partly frOm the ‘.= TSR
"fde0151on to use only the 1nstructors of first year universltyq. Sl

"'mathematics courses.‘_. More disagreement might have been

vy o expected lf these 1nstructors had \been selected from all

: ‘-"&-the 1nstructors of universz.tgl( mathematics,A w7

In question 7 1t was asked whether the secondary

P school teachers \&ho had completed a m:.ru_mum of LO uni\fersitys'

ot

» A-""'rmat‘ematics credlts ranked the objectives d:.fferently than

e S ‘,those secondary school teachers who had not completed 10 - s ¢
VR ,such credits. By analysis of the preference scores .'Lt was Sl T :"‘§~.
R ) concluded that there was no signzl.ficant difference in the \ A

E :.-uw»-d-v'
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ﬁ_;roup correlat.ton of preference scores. In o/er words, K ~: '«.;:_,’ L
. ‘ Coo

S ;~,'subgroups described. - ,Thi

"‘-.‘;'number of mathematfc% credlts completed by ‘a teacher does
“..'not have a s:.gnlfn.cant effect on"that teacher g perception
) 'l‘_of the relatlve 1mportance of the objectlves of the ’

‘ "‘lmatriculation mathemat:.cs course.. It m:.ght have beenq

{. ln this etudy,, both secondary and post—secondary, the S o

group of decondary school teachers had the smallest within- TSR R

they were the olea t hom_/geneous group -of the three, %ven R

Tetlelene L R

*seemed to lndlcate that the
0

K.

e

P

M‘f’-..'ex‘pﬂected that the op:n.n:.one of tﬁese two subgrOups would ., . !

B ':_:fj_"-have dlffered, but the results of- this study 1nd1c‘ated the A»..:':; o
;““-"’freverse.:; It should be remembered however, ‘that eachers o
are llkely influenced by many factors :x.n conceptuellzmg '»:-..-.‘
o the'objectn,ves for a: course, and the number of: mathematlcs =
_:;credits completed lS only One of these factors...‘ A SURETRN TR :
]' 'In question 8 1t was a§ked how the rankings of the’m .l

q .post-s]econdary J_nstructors J.n thJ.s study cornpared to those‘. ’
'_,;.',“._."of the post-secondary instruetors in’ Mercer s 19‘7‘5' etudy. v
= f';}": ; The follow:.ng conclu-slons were reached. There was a degree
” .of" general agreEment in rank:.ngs between the éorrespond:Slg } -
groups of post-secondaryv :mstructors who took part 1n \the Ll‘ L}}-‘ij 1
* twodatudles, even though there were certain object:.ve "
. classlflcatlons whlch exhlblted a relatlvely large—'ﬂ o 2 ' -

c dlfference._ There wag more agreement betweeng,th',." two R i

r'nr .

o post-secondary gr/oups studled in- 19752 than betwee : .
: i . . 19 P S e e o K
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- g; the group o;,seCOndary scHQQl teachers showed the most

;i be due to the dlfferences in the statements of the objectlves

f‘ more, those who took part 1n the present study ranked the

objectlves pertalning to the_matrlculatlon mathematlcs . 75‘,- SRR
‘Jx;course, whereas those who took part 1n Mercer s study ) R

\ post—secondary groups who took part 1n the present study .g"{ﬁﬁvf{

‘It shbuld be remembered however, that these conclusions

can be\conSLdered valld only in the llght eg,the dlfferences

';f» 1n the two studies The fact thit the two post-secondary *q’t 'fﬁ'g'ﬂ

groups who took part in thls study seemed to dlffer more

6
1n the two studles, rather than to a’ change 1n oplnlon of’

N} R . -\-

the post-sacondary groups over the sxx—xear perlod. Further-:

iaa

‘ ranked them pertalnlng to a 81ngle secondary 5chool

' mathematlcs program.

Impllcatlons and Recommendatlons

e

_ One signlflcant aspect of the results of the study
+ kpl
was that there was a w1de dlfference 1n oplnlon among the/ij

- .

respondents‘?s to the relatxve 1mportance of the ObjeCthESgw f\if-

~'of secondary school matrlculatlon mathematxcs. 'Overall

disagreement,,and seemed to be "between" the two post—i”

PO

‘ﬂ;‘secondary groups w1th respect to the relative 1mportance }‘”Qf;;“diii

1n the ranklngs of the objectLVe classmf;catlons than d1d ‘7.’# R S

\those who took part 1n Mercer g, 1975 study could posslbly '?;ﬁfﬂ;'g~
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hemselves, w:.th respect to the relat:.ve :.mportance of

are 11ke1y J.nfluenged by a variet of ver.y ﬁifferent factors X

g :Ln the conceptual:.zation of these Obj ectlves.‘ o

‘" « o -t " » .
4 . - g 1% e .

opinl‘ons more l:.ke the "typical"‘t‘rade sch\qol :Lnstructor
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) Cons.tde.ring tﬂese results 11:. is recommendeﬁvf g rstly‘
'--"'.‘“, N o B .-'e"f : g

dw dual secondary school teachera . whatever

as to the objectiveé of the course, erisure -
ise [ e s . :“,:‘_' ‘5 e ._.“”.» . .', e
that they attempt to fneet the needs o:E all studenth enrolled

R J.n the- matr:.culatlon mathematics program—-those who w:.ll go
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whereas others are more Ia.ke the "typ::.ca]e" um.Vers:.ty' l: 8 oac
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to trade schooi,.trrlversity, .or elsewhere'. 'Se.condly, ..1.t 1s “'
,recomehded that thé"Pr‘OV\lnc:l.al Department o‘f Education: g | ‘

s ‘attempt to provide t ache‘r‘s ﬁw'z.th more speca.fic ,gu::delz.n. g
as ‘to the objeotix.re of;the 'm.atr‘icljlatron mathematics course; ;

in, const];'ta.tlon.:v"‘ th such g'roués‘ as-the- trade school- : ] -_" n4‘ "‘fi:‘?
mstructo.rs'and s e’ ene.versity instructors . Thirdly, :ﬁ 5 .' _‘.-‘._ "‘ g
;,.eurecommended" ' at those comm;‘.‘ttees. .r*e.sl;ox.)s'ihle-'i for ::", - 'vl"-‘»_:,:: , )

mathemat:.cs cur iculum and for;'_giw.ng adv:.ce to- seconciary '

school teache ; concernlh:; the mathematlce currlculum :anlude ’ .

a Varieti( ,og e0ple Tto reflect t.he.wide' differencee :L"n‘o’pmlon H = ®

‘ '__‘held b;( edtucators : Thesemc’om‘mi?ttee member.s mu‘sth alsb attempt RO

: i to exprees the various opj:hiorl_s of those the{re.z;resent. A’ Jdek
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i lfinal.-recommendatlon. is that stu_les be lnltiated conéernmng
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Johnson and Rising (1967) listed the following

3

overall goals in the form of expected outcomes for the

- . I ‘ .

teaching of mathemat1cs to the secondary student: .
1. fThe student»knows and understands concepts

such. as. 1 ematlcal processes, faets and
principle i

n-

- ",

..2. The student understarnds the loglcal '
structuré of mathematlcs and the nature»z, , .
of proof.,; L . et mj.;ﬁu;_:.j'jg‘;

S S ol e
© 3. . The’ student performs computatlons w1th S N SIS, S
dunderstandlng, accuracy and efflclency IDREE PR Y

,4:_ The" student has the ablllty to solve"r_ AT I
- problems.i“'~ ot AT S S

,"5.\“The student develops attitudes and )
: apprec1atlons 'which lead to curlosity,
‘1n1t1at1ve, ccnfldenCe and Lnterests.
6. The student learns how to develop proper : ‘
" . methods of learning mathematics and com- ‘ : R |
- municating mathematics); and algo develops S
'study habits essential for 1ndependent AN : o ,‘.‘1}
vprogress._ (pp 12-14) - o . \ ?{

e

Butler, Wren, and Banks (1970) 1nd1cated the f R -_ﬁ .“~‘;d:"

follow1ng goals for mathematlcs educatlon. We should, - ,l;.: ,;

/

strlve for each student-~ '- _ o : R ,f‘.-"'”' B ]

1. Competence in the bas1c skills and . g
understanding for deallng W1th number ' LA 5t
and form.ﬁp. , , ‘ - T, -1

2. Hablts of effectlve thlnklng - a- broad o Ranas BEEE:
term involving analytical, eritical and .. . ' S
'postulatlonal thinking, as well as R -

- reasoning by analysis and’ the develop— . : v
.. ment-of 1ntellectual cur1051ty. , . RN B NRNCE

3. .CommunLcatlon of thought through symbollc .
: expresslon and graphs.

o

A .

. - . . M . ’
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- | Y 101
4. Development of the ability to make relevant S
judgements through discrimination of values. .

o 5. 'Development of ability to'distinguish
;’ ot . between relevant and 1rrelevant data.

"6. Pevelopment of 1ntellectual 1ndependence.

. 7. Development of aesthetlc appreciatlon and
; . - .,express1on._ }< ‘

fg,; DeVelopment of cultural advancement through- s ﬂ'_‘i,?ijfzsﬁﬂﬁ
. L Sora reallzat;on of the 31gn1ficance of math=" ...~ . .. " BERE P 3
153'_‘f:“-”AZJEmatics in ‘its own right and in its. relatlon‘gﬁ'lii':‘j&.,,r.zi‘

R to the total phy51cal,and SOClal structure. SRR '-,Hrfzk B

e BT ‘._',". -7 ,x/ . "‘ . ".‘.' x , "'\':'.","":..".: -'-" B ;: C "'::',“‘.» ‘;, .Y ’..“'* L
"~;Theﬁfp;;ew;ng,QVetall,gqalsg_eregl;stedjbquatsen%.* AT W ¢

@72) | L T S T T e
L P - e AT TR
\‘ . B

R 1. .The student should be. famillar w1th ba51c L PURERESRR R
' e ‘ .concepts, operations ‘and relatlonshlps, o BRI A |
3 ‘ ' 'skills in manipulation and cémputation for: .o SRR |
§‘ ’ e vocational needs,. 1ntelllgent c1tlzenshlp o oL ’
o : ‘ and daily 11v1ng AR S A IR s |

ped %

o2, The student should understand the nature. SRR B ¢

. ' ., of mathematics and appre01ate the ablllty s '

BRI - -~ --_. of human intelligence to invent ‘and d19cover S Cee
v ‘useful mathematlcal relatlonshlps._ B 3

s
b+

et

» 3Le The student should galn confldenCe and B ‘.le A
A - gkill in. using’ mathematlcal processes to S K SN
c ' 1nterpret 51tuatlons in hlS environment. ' “;'Agrg RS
ST gg'»"\4.?~The student should have a famlllarlty w1th
W . I ,‘the lnternal nature Of mathematlcs. . T .
5. The student should be able to communlcate
‘ w1th prec1se mathematlcal language._'h S

1~6L3;The student should galn 1ndependence din . S F
bR e T ‘z‘lréarnlng mathematlcs and readlng }ts Dol “ AN
SRS ' R ‘11terature. T . _;1 R N . -
? ' \The student should enjoy and have Lo .Cf.,.,,- e :;
iapprec:.atlon -of 1nte11ectua1 pursult P R ,‘-.éﬂ
and 1maglnat1ve thJ.nkJ.ng.-,_(p= 537) . o : : . I
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" Bassler and Kolb (1971) listed goals for math-
ematics education in three categories é-content, process,
and affective goals. They listed the following as content
o goals: . , ’
1. The student should have a knowledge of “'Jffa,; <
y . mathemitical models that. would permit . LNt e
' RPN ) manlpulatlon ‘and understandlng ‘0of the’ f;;g BRI PURTPEEH
S R £ Y- 5 1=3 physical: and lntellectualv'. T ‘ .
5 R T R ',v# env1ronment.‘i;‘ IR A S P
- SR l‘55;2;’ The student” should have skllls-ln,ch5-<

manlpulatlon ‘and’ computat;on of operatlons'.i
‘rand . relations'ln mathematlcal models whlch

f:};h}f ﬂVQl»,tibﬂ W1ll ‘be" useful: in hlS, the 1earner 8 ‘if;
e envrronment. R : .
" ’*TVf,S., The student should have a'language to ﬁ’37.4i;i“3;-'ﬂ }‘?ﬁ?
: i N : : .clearly communlcateow1th ‘precision 1deas R
R about. mathematical models which will be . o '
-1 useful in his’ enV1ronment (pp 43 44) N
“a ’v-:.;i‘: 1 .- A " - ',“ ."‘ . ‘v >> ’ ’ -.‘ * .« - - ) I- \ ' .
' 'i‘, - The follow1ng are the process goals put forward by : K
M f.‘ . L. ’ .'l_.‘ . ‘ -
T"Z% Sl Bassler and Kolb whlch they saw as approprlate for all S SW
“& s hlgh school students~' . ::p - vf”‘tf‘Tu'.:“qrg.fj‘ |
o ' . ZIJ The student should be dble t6& 1nterpret,; A _QA ”ffi”g:.ﬂ” R

L apply and ‘éxamine the: relevance of . u51ﬁg T e e
.o ["' a. speciflc mathematlcal mode} in a .situation 9 Lol ot Tt
SR from,the phys1cal and 1ntellectual env1ronment% T b
.'.“', ." L "' : “\.,‘ . N
' )‘2; }The student should .be. able ‘to abstract, Lo o
'~ idealizé and. formulate 4 mathematical S
. S ‘ model from a 51tuat10n in ‘the physrcal e LT A
CUn e and 1ntellectual enVLronment.. ), NS o PR P 8

RO The student should ‘be able to dlscover mew o LT
o S e, lxm relatlonshlps -Qr deduce ‘new: abstractlonsn ‘? w IV
Y. o0 77 in-an eXisting mathematical model and .. R, maé 2
LR SO ‘-V-j;f test lts valldlty by loglcal 1nference.l'-‘ A

Cogn e P N Lo- 1 \
7 Lo

‘7;.f; S The student should be able to transfer W{~ - 5
T ; .'t6 other - dlsclpllnes ‘and.successfully apply S

e Lo : N : repert01re of behav1ors such as abstractloniﬂ‘
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’ . " formulation, 1nductlon, deductlve proof,
- ! analysis’, synthesis, ‘and appllcatlon of
models (. 44)

. .
. - ]

| Tﬁeae'were'followedfﬁv‘a liét.ofzfonr‘otoad;.
o affective goals._-3‘, ' J:P' .
Lo T e Students should be made dware. of tiie :uSA;fJ .
T AN abllity of ‘human- 1ntelligence O 1nvent
_‘and discover. relatlonships whose :
appllcatlon permltStman to lnfluence
and order hlS env1ronment..;w,

»

el T ":r i

M

Q'Students should appreclate the ablllty
.0f human- 1ntelligence td’ go, beyondithe-
/known and dbsexrvable: part°of his- phy51cal .
env1ronment and engage 1n lmaglnatlve 77‘.1-
thlnklnga ﬂ~}<fﬂ; : . St

2 S -0 . .
) ,."- v

~3fﬁ‘;f;ﬂl }[ﬁ;}f . 3 Students shonld experlence the enJoyment ”-;3 SIS SRR I
R ' _ " that.-can’ result ‘from- Lntellectual pursult B EEUERNE N B
. S and -2 love of knowledge. PR S .~,,"- ST e B

i . > . R : + S . ce
Lo . g . R e B I L Y Y
B ) - .A . - “’_ . [ P . . - s

. R 4. Students should see: mathematlcs and . ”.&i- S ST R
S 'i'~-‘,f mathematlcal act1v1ty as- a'substantlal , e
-~ . .0 part Of.the cultural- heritage of the o

Coe . . human race that. deserves the support and
o encouragement of soc1ety. (p. 44)

CoaT :=xqfff.’7n K %-“ PER :‘un S 'v "‘3 Vﬁ:’::“fﬁh‘iI;t‘uwﬁt'idi51l
if;,f‘f[”fj?**_‘ij, Krulik and We;se (1975) also llsted some broad ) L

' - I ' ..":,' ) b2 ® ;"' RN
" ,,fn; goals of mathematlcs educatlon° yg~r"*~ 3
& 3 g To ach:l.eve for each J.ndiv1dual student

S R - mathematlcal knowledge approprlate for ,;rV;’
A T A hlm. -;; SR . -

o SRS 'To prepare each 1nd1v1dual student for e

R ﬂ;?adult llfe, recognlzlng that. some: students ’_‘wa:f'

o ~ . will requine more- mathematlcal instructlon L
'ffﬁ'.'than others.nﬁfg' Tl . "q" T

EEICEA FEPE, 7~ foster an' appreclatlon of the fundamental

S T :uT}“usefulness of mathematics in our society; ..
. . .- particularly. w1th reference. o understandlng
"and 1mproving man 3 env1ronment.;i*¢ .JL;L

ot

w:*'ff . ;'”I.ﬁ‘—“fﬁ.ngo deVelop proficiency 1n u51ng mathematlcal
Mo T Nk e ﬁ;fo'models ito” solve problems. (pp 12-13)
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;' o @ T R < ;’_:' Car e
. Il', '.. E ".. - }’ ’:,“".4/ /‘. '._‘., 'd"- '._“ -...-1.,-”"._" - 4“_;
S §ystems of Numbers ot fji;ﬁ.u q,f;7}:“ AR AR A
Tl To acqulre the ba51c computatlonal skllls"ﬁ'\ L Dl
7ic. rrelated to the ‘real’ number system and the - L L s
.ﬁ subsets ‘the; eof, 1ncludlng various algorlthms T
‘;;ﬁﬁiassoclated w1th these numbers.-
‘ ",2 To be. able*to achleve economy in COmputatlons h‘”.,,~f., ,.:j
Lo S “ by making use of avallable electronic calculators. ORI T
Coaeeew vﬁﬁ'ﬁ.ﬂ@"= ;’ together .with one's understanding of the structure:~qi’1lﬁjﬁ-.
e e and operatlons of the real number system.' ) B O
T S ;'3 .o deveiop a faC111ty for measurement, wlth D T
.,_g;lﬁz“;~;aj13;;f';_-;respect to detérmining. length, area,; . vdiume,: xf_ﬁﬂ‘hsy AR
S ITERE Wy b tietgy;rand to the, terminplogy -and relatlons R N PPN
EOE v T of varlous measurement systems. _ ),_ LT n g~" ;
SRR TR E?To develop an understanding of the. nature of:.;x‘“ng;fl,“..h<‘3
T AR measufement, relative to the riotions -of pre-.:! T S
P ';.:nﬂ:igg': .cision,; accuracy, and estlmatlon, and thelr R N TR
ST : e effects in’ lnterpretlng the” meanlng of a’ R I R
Lo ' sOlutlon to a problem. ok RS O ROV v
RO ‘ i ' O ' s ’. )
Gl = 3

~.fyelyf”‘;‘sg'”7'g‘“ 5. To be able to apply the propertles of geometrlc -

e ke T ":' flgures, such as 51m11arity, congruency, ~the - *
SR R Pythagorean Theorem, etc., 1n the solutlon of
TR ,— \problem. ...; P

. L . T e e
<L .. R N A PN ‘
v . FECERET T ‘T

I"%;{if*";;}_f 6. To develop an understandlng of the structure SRR

: IR S ..~o£ geometry, .which includes. the basic assump—=:_,,ﬂ~:1'

e T ,u';.:ﬂ~.”‘:‘t10ns upon'which- geometry. is built and-how ; ..%:: <7

IR _-ﬂ, geometric ‘fdacts' and . relations can be generated
S BT L e : from these assumptlons.,ffﬁﬁ,ﬁ_ Ce LR

‘To'be able to take a set of data, tabulate 1t,,.g:;=m‘an“
andugfesent 1t 1n meanlngful graph1¢al form.‘..-‘“;;,~f“

v, ."

R

presented n- graphs and tables apd to draw
.inferences’ relevant to.: ‘the - solu 10n of the
';problem und_r con51derat10n,;~.~
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PR g Algebralc EXQieSSlOnS and Sentences, ST s FURINY s TR A
s Bl T < N and thelr Solutlons b 2 ,,~n”": I L (TR E RN |
e i .‘._ t——— P RN G _' R :‘-""-‘: ‘3‘- ':""""..‘.. P ;e .
PR P T f Y - U Regrn ety
o B .a-,;;':g. To develop elementary skills in Algebralc R0 " S N

was Ml B S R PR A xmanipulat;ons, including ‘the solution df . <.°. o Gt o

e g o B .0 . . .7 -.. inegualities’ and. linear,’ ‘quadratic;. ;Azzﬂ,~{:l' .gﬁ' .
oo ooetoi U e s simultaneous, polynomlal, dogarithmie:. ~ 7 v fe Lt L T
e " - ‘and exponential sentences, - and the ‘use-, R T 5 ;
of algebralc algorlthms..,r ”: . SO PRI

To be able to analyze and select them. : . :

approprlate algebralc processes in problem uifng e

=,
G,

.I' .;_'g e
ﬁRelatlons anleunctlonS'{ i :
- " N“c‘ - -." 9‘. - ',.-t'.'.'.: “ Lot "'.-:.n" '. X

e

“, Ta, be able to represent the: relatlonshlp
. between two ' sets'.of numbers ‘by:using - . R
L coordlnate graphs, tables, alqebraic or I::-

trlgonometric sentences..y,_'._ o ’

. et e
2] e Tl e e K . ¥ ) 0 e B (%

IO D O &

h mo be able to: recognlze the concept 7 S TR S
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