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ABSTRACT #

\ - ;
The purposes of” this study were: (1) to establish  *

- the rank ordering of a set of generdl objectives for secondary
sengs) GALHENsEEE by trade school mathematics instructors
and university mathematics instructors; (2) to determine” |

the relative importance of each objective for 'the mathematics

program of Necwfoundland High Schools, as perceived by each
group; and (3) to analyze and- compare these perceptions in

an effort to-determine any trend in the way these objectives -

are perceived by each group rélative to the.other. '
o The instrument used for collecting the data was

derived from“a ;urvey and an analysis of literature relating

to the needs and abitities et _high school mathenatics Students.. ¥

The objectives used in the instrunent, whick vere formulated

in cpnsultatwn with'a group c}f mathematics educators, L

tepradented Aita QUEFArenticoRtaRE ATesE ERAEW behavioral

‘levels. -The final, form Of the instrument consisted of all

* the possible distinct combinations, in pairs, of 18 objectivés /
(153 pairs).: T ) FO s /
Tuenty instructors from fhe faculty of the epartment /

of Mathematlcs-at Memorial Unlvetslcy of Newfnundland, and
a similar number from the mathematlcs staffs of the varxous

trade schools .throughout the/province of Newfoundland were |

selected randomly.' These®individuals were to compléte the
instrument by selecting from each pair the objective which -

was considered more important.to the secondary school
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rﬁ’athcmatxcs proqzam‘ .

Thc tesults of the daLa collected were analyzad

using several prdcedures: 1L wie found that there vere "

“ areas of agreement as well as disagreement in the rankings

- e 2
of ‘the objectives.” On the basis of the findings of the .

'study ‘the following conclusions were drawn:

Trade school mathematics instructors indicated -that the ,
objectives dealing with applications and measurement were

Of the Highest relative importance, while the university’
mathematics instructors indicated that the objectives deal’ing_
with algebra-wers of ‘the highest relative importance. Both
groups fhdicated that objec/:tives dealing!with probability

and statistics were'of the least relative importance.

2. there'vas mo significant difference attached to the.
importance of the cognitive level of the objectiv’es by,
either group; that is, both the trade school and university
matfematics instructors indicated that there was fio
significant difference in relative importance between

tF{e objectives of high cognitive behavior and those of low

Co?n,\.tlve behavior.
3/ There wa% a s1gn1f1q§n§*‘1nteract1on effect between group

Membership and the content area of the objectives. The

/ 5 . E - .
trade ‘schoolmathematics instructors indicated that. the

objectives for all content areas diﬁfgred in’ relative
importance,” with-the exception—of_those for logic and
relations, geometry and graphs, and algebra and number

systems. The university mathematics instructors indicated
5 i o
i ?
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for measurement, geometry, graphs apd appllcatlo s.
Furtheymore, the university mar_hematlcs mstructors, when' -
compared wl.th the trade school\mathematlcs instrucy ors, f
attached more relative _importance ‘to the Db]ectlve dealmg‘,
with geomet):y, qraphs, algebra, relations and functions,

probabxll{:y and statistics, and’ loqu: Howevgr, in the

, case’ of objectives dealing with -applications ahd measyrement

¢ machematlcs instructors.

the trade'school mathematics instructors indicated a hxgher

degree of relative 1mportance thatt did the ety \ & \

"4. ‘There was ‘a significant. incofisistongy in' the rankings

of uruversu:y mathematics 1nstrucr_ors.
The study concluded with several mphcatmns of

the results and squesnons for' futther resgarch.
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e mathematlcal prepak‘atlon of students who enter these

: S . CHAPTER' I - -

t ) s
THE" PROBLEM: - - T

With the post-war. developmenté in mathematigs '
education, from the UICSM reforms (I951)" through to the:’ . Ly

realizations resulting from the launching-of Sputnik (1957),

a stage was set for quite a dramati¢ change.in mathematics °

curricula. From the 1950%s through-the 1960's,we haVe

witnessed the modific&tiod, modernizafion, 3nd.improvement
Gy oo

of the mathematics programs in.our, schooles In recent

s ménths, novever, the pos't—secondary institutions of this,

| - province have expressed considerabls concern about the

institatiohs, It appeats Lhay thers ig some/ontm : Lok

relative to the question “wha pe:ted of high school

mathenatics?” erence to this question, two 1mp1),c—

e ident r - (1 11 dents should be given—
Tappear evident s (1) all stude ould be given:

_competencies; however, ‘(2) the mathematical

" The bas,c/maehemancal needs of evé%y cmzen in g

a socre‘fy depend_ on vax),rms factors within that® scclety.

In a :el:ent article by Edwards, et al. (1972) the authors . 4

suggest that, -

Technolc/r_heﬂ;:ﬁal level of -

soclety, and occup nal requirements




¥k 2,
7 . N b ! .
are examples of factors that snflubnge
, the basic maghematical competencies and —
..'skills needed by enhghtened citizens . :
tp. 677).

I\lthqugh currlcula can be’ revlewed and altered to

provide each persop with the basic mathematical competencxes .

coﬂsuiercd essenual by sofiety, this may not be sufficient.
‘«

that- the use 'of mathemat;cs fas expanded beyond its use by

fndlvlduals intheir piivats Hived o become: 2! tool which’

is fused by indreasingly more and more people in theoperation

of .the soclety in which they l).ve.. Edwards, ot al. (1972)
LR ]

suggest that
\Thére are“thwee-basic ways to view . *F
. . mathematics: .

e ket g 8. b wal s reprective
- .* citizenship and personal living °

2. sMathematics as a tool for'the o B

< functioning of the technological
world » . .= - . < T
2 "Mathematics as a. system. in its
5 B own right (p;.672). -

Thxs baxng the Case, then the respcnse to the we

is expected ‘of high school mathematlcs?" would certalnly be

influenced by the Drlentat_)bn of the .institution inyolved:.

towards the basic.ways of viewing mathematics.« “

There -appeax to’ be factmns of people 1nvolvea with

mathematics teachlng who Feel that the reforms of the 1960’

have provided the necessary ntent, and_that suffictent

in,our highis hools s Lackmg die to its issociation ‘ﬂ &

£ this line

from applxcatlon and -practice. The prapor}enl;




ceptions in am effort to' determine any trend in the way

‘the other.

of thought scem to be in favor with.a program more oriented

towards the development of mathematics skills. . Such views
are the elements of a controversy which would have to be

considered when assigning direction to a curriculum for
. .

- secondary school mathematics.

statement of thé Problem

The purposes of this invesgigation were (1) to

“#stablish a rank ordering'of a set of general objectives

for secondary school mathematics by concerne

post-secundar_y mathematics instructors; (2) £6 determine

the relatwe importance of h objective for the math=

ematics program of Newfoundland High Schools, as perceived
i =

by ‘each group; and' (3) to analyze and compare these per-

these objectives' are perceived by each group relative to

Y

(i) What" rankings result from applying a N
method .of paired comparisons to.18

\ . objectives for secondary’ school math-

emdtics‘wifh trade school mal;vi\em?a’tics
5 ho-

instructors making, the choices?

(ii) What rankings result from applylnq a

method of paired comparisons. to 18
8.

objectivés
mathém§Eies with nniver.!ity mathematics

instructors making  the_ choices?

roups of TR

@ e 5 . o o
Answers were also Sought for the following questions:




* (iii) How are thesc ranklngs corrélated?
L liv) po”rade school fathematics instructors

and university mathematics.instructors

g " agree ‘on the cogmitive level of the

5 . " “epjectives for secona"a:y‘schéol

mathematics as to importace?

" iv) po ttade school’ mathematics instructors
5 and unxverslty nmatHematics instructors
7 5greé on the contént area of the ¢ -
objectives for secondary school N
| " mathematics asto importance? '
Need forthe § . e o

i i Curricmenc- has been known to have '

. evidenced failure, in many cases, due to unsystemati¢ or

. haphdzard approaches.’ In many cases, attempts at proi;ram
/ change may not even be claséified as curriculun development.
. What appears to have-happened 'i's that programs have been

s N o Lo
; i Borrowed and imposed on a particular edugational setting on

¢ the merits ofi their success or popularity elsewhere‘ Howevex,

one of the basic steps in any\ systematic-approach to cur-
is_o* .

' - riculum development is to es!'i 1sh a set of

E " guidelines based on'the studerts™ ndeds.’ "0aKes (1965) makes i

. the followihg suggestion:

It is recommended that as new mathematxcs
‘programs are developed, primary consider-
e : ation be given to the.formulation of a e
: brief ‘1ist of objectives; ..... (p. 278)s . s

St The Report of the Secondary ‘School cuxnculum Com-

mlttee of the NCTM (1959). points out that in any ?ndertaklnq




of curriculum development i: mathematics, one must be guided

"under the control ‘and dgfection O} a carefully gonstructed
body of objectives.of educational endeavor (p. 395)".

Fahnsen @i Eletie, (06Y) suagest dlap Deze:ternd
clear ‘consensus concerning the question of the product of
mathematics-instruction. Furthermore, this problem gipés
its roots in the lack of clear sets of goals for tea:hir;g .
mathematics. - ) =

In view of these suqqestions,-;n‘eifort to determine
the mathematical needs of second‘ary school students seems
in order. Subsequently, it is hoped “that such a -study
might provide some input into future curriculum development
in secondary school mathematics in this province. !

/

Limitations of the Study

The present icudy does not attempt‘to provide
sufficient evidence for making a curriculum decision. It
merely attempts to plrovide’ and interpret some information
relative tb making such a decision.

No claim is made. that the list of objectives for
secondazy school nathematics is exhaustive. ThY study will
bejconined £ Khe content: arens used in bhe NESHA Stud¥el
and the.broad behavioral levels as noted on page 32.

The samples of mathenatics instructors in post-
secondary msmtutwns are unbiased to the extent-that they
wete selected randonly from the total llsts of trade school

and nnlversu:y nathematics mstructorsdn post-secondary




institutions of Newfoundlanl. ‘However, no-attengt: 4 is made
to extrapolate the data to represent mathematxcs instryct

_outside of these partieulur srovses

ion of Terms v i

1. Trade schocl ic: xnstructors’

- mathematlcs 1nstructors 4dnvolved in -

programs, at the trade and technical . ° \
. ‘ levels, beihg offered at the vocational i \‘
schools throughout the province of - / .

Newfoundland, including the College of . - .

. Trades and Technology, the College of

. Fisheries and the district._vocatiqnalv

A schools, during the academic year :

1974-75. ¥

2. University mathematics instructors:
- the faculty 'members of the Mathematics °

Department at Memorial University of

) ¥ . Newfoundland, who were engaged in 'the | RS
teaching of mathematics courses during i I
. < “the ‘acadenmic. year 1974-75. -

3. List of objectives: . ’ .

b - a list of 18 statements of general .

D d. af a T y school
. mathematics ptogram, which incozporate

aspe:ts of cnntent and behavior.

iy




4. Objectives of low cognilive behavior:

- objectives which relate to such
HaravibERY dbilIE ae W know,
manipul@te, ;zompute, and translate.
Objectives of ‘high cognitive behavior . #
- objectives which relate to such
3 behavioral ’abiliti‘es as to interpret,
aridtyse, mbstracs, discover, transfer,: . e

\
and synthetize.

§ . s
6. Conterit areas:

- arieas of mathematical content for

secondary school’mathenatics classified

a‘s follows:

(1) systems of numbers, (2) measurement,
. : . (3) geometry, (4) graphs, (5) dlgebraic

expressions and sentences, and their

. " solutions, (6) relations.and functions,

, (7) probability and statistics, (8)

logic, and (9) applications.

’ Overview of the Report

In this chapter the writer'has attempted to provide

‘1 an outline of the problem to be studied and a juscificaéion
' of the ratiogdle for the study. Chapter IT will be devoted
i ) @ to a brief review of the :el.aced,nteratuée. Chapter III
contains & detailed des}:riptiop of the instraitat nsed and
the data ‘collection procedures. The results of the data

. )




analysxs are contained in’ Clnpter IV. The final chaptér




T " 5 * CHAPTER II

| . . JST—
.- —REVIEW OF THE LITERATURE

The purpose of this cha;\‘zter\:is to discuss briefly
‘the functions of Gbjectives for school mathematics and_to
- factors which influence the composition
of such objéctives. In addition, an investigation into
s the nature;SE objectives for mchool mathematics; from an

historicalperspective, ‘is summarized. This includes an

jﬁ?. ' examination of major xg‘tgpxts éoncern;ng‘the ‘néturg of the
i content of mathematics courses, and® the effects of these
reports on the ‘development of mathematics programs to.
g . follow. - - . . i

Objectives as an Educational Issue
v - : €
The literaturé, related to the idea of program
development, .quite frequently supports the, notion that

+ program ‘development is most likely to succeed if subjected
e ik d : ; ¢
% a predetermined set of genera

objectives of guidelines.

However, the terminology 'objectives’ lends itself to
several interpretations. )

It is the contention of Hazd:mg (s6e) that the
term 'objectives' for secondary school mathematics lends ’
. . itself to three inkerpretdtions, which can be referred to
) . as three levels of specificity. One Leyel riay be class-

ified.as broad major goals. Examples of these would be




© C z .
such’statenents as: to provide understandify of the in:ex\-
action between mathematics and meality; to understand that
the question "Why?" is-important to ask, and.ghat in
mathematics, an answer .is‘-nof: always supplied by merely
giving a detailed proof (Buck, 1965); o to develop the

talents of the ‘individual to’the greatest possible extent.

These broad general;tles are Timited in. their .use as quides
to curnculum dcvelopment since. they lend themselves to
much sehersven] y on philosophical groupds.

' Ac theq‘_other extreme level are objectives expressed

in terns of specific behaviors to be tarried out. by the
v A 2

studénts. These point out explicitly the, spécific level' of

pletion of & learning sequence (Montague and ‘Butts, 1968).
These_objectives are useful in planning the sequence of a
course of study, and are useful in evaluating the products

of ‘learning.

e
observable performance expected of the student upon.com- = ¥

Between these two extremes of educationgl objectives ”

there is a categoy of objectives characterized by-an inter-
mediate level'of generality. It is the objectives Of, this
level of generality that provide guidelines for program

,ievelapment without f[ragmentin; the discipline into dis-

.s1pated bitsof kncwl\cdqe or without setting the stage for

a philosophical contfoversy. Harding (1968) points out

that ©

; ‘Such objectives provide an organizational
] framework within which to identify the’
behavioral characteristics desired. .Some
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attpnt;%n seems 'to 1e required at this . 5
intermegiate level of generality to the

objectives of secondary school mathematics.

A general framework must be established

within which to set specific goals of

instruction (p. 6).

S The. idea Vof stating a set of general oh;ecuves,

-, as’an initial step in any attempt at curriculum development,

is an Lssue whose existence  can be traced well back into
this century. Reeve (1924) stated that

<v.vv. & clear ‘statement of the general

_ and specific objectives of every phase of ‘e
school work is the: first step toward the
‘achlevément of worthwhile resulfs (p. 192)
Franklin Sobblt {oakas, 1es] sigyestaa .

2..... the major task of curriculum .

making is the discovery of the goals in sy
a ‘general way and the planning of the - . 8
general ‘outlines of the routes (p. 5).
In his exanunat:mn of the literature on ob]ectlves for ~
secondary school mathematics from 1920-1340, Oakes (1965)
concluded that the starting point of mathematics curriculum
‘development is 'a developmént of a list of objectives.
Johnson .and i}sing (1967) have suggested that, in
addition to the problem of deciding how and by whom' the
"content should be determined, ‘a major unresolved problem
“in mathematics is the|lack of clear goals for mathematifs |
. teackiig, . i - ;
Taba (1962) stated that the task of formulating
educational objectives, is twofold.  First, there is tné
_ task of deternining a set of goals (or ains) for the | uow
prcgramA The second task is to dehne or determxne the
context in which to achieve these aims and the ‘specific,

’
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levels of atcainmen£; that 1o required. Fu{t‘hemo’re, “she

. points out that the eseasvdeprond padienis woa Bges:
ational basis of objectivés results only to the extent that

. the specific objectives are consistently relitéd to the .

aims of the program. C ’
! o relater tiiE Aiakof redsoning’ to general object-

ives and their relevance to mathématics education, Greenberg

(1974) reiterated ~
s - Yet there can be no meaningful application
of. behavioral. objectives without prior
decisions regarding the goals of mathematics
education and, more narrowly, what Allendoefer,
(1971) calls the 'general objet¢tives', that
Lo is, what-topics to teach (p. 640).

Presently, there is very little agreement as to 4

what the gendral cbjectives of mathematics education are.

During June 1973, the National Science Foundation held a

conference of nearly fifty top mathemati&s'educators at

Snowmass, Colorado (Greenberg, 1974). The central issue‘at

this coiference was the need for a national study greup to’

i deal with the formulation of the general objectives of
e ¢ "

mathematics education necessary for the general education
of 'everyman'. For such a gathering to concern itself-with 1k

the need for the formilation of a list of objectives for

' mathematics education, would seem to warrant that some

| y .
consideration be given to the contention made by The Report

of the Secondary. School Curriculum Committee of the National

5

Council of Teachers of Mathematics “(NCTM, 1959) that

Many efforts to formulate such a list
of objectives produce unsatisfactory results '
because the nature of the task is not clearly




\

understood. .Some persons’ view the task E
primarily 'as one of seguring a list of
subject matter concepts,and,abilities.
......0ther persons view the task as - .
being prim y. one of indicating certaln as R g
types of desirable-behavior. ~... %
While each of these points of view
can lead to identification of essential
elements of a valid set of objestives,
it can do'no more than provide an’in- o :
complete giide to effective instruction.’s 5 2 4 .
The task of setting up a truly sifnificant 4
list of objectives involves not only. the . %
specification of behavioral elements but: . .. .
also the specification.of subject-matter f
' Toncepts and abilities and the estahlish-
ment of relations between the ‘two sets of ' i .
elements (p. '395). . ( .
1 .

A

i

In reference to’an arthle on needed research con-

g mathematlcs curricalum (Romberg & Devault, 1967-68) , .

b e
¥ n = ¥id. Crosswh:LtE emphasued again thaTEh\prEsent currlculum\

suffers from a 1ack of.a dlscernlble set of goals. Furcher- *

more, survey technxques should be’ apphed to adult. populations

(which concelvably, ‘would mclude post—saccndary -teachers)

:m an effart to provule a platform for estabhshmg qenetal

ijectl‘les xelevam: to the students‘ future mathematical
i 3 . * e o
needs .
. . ¢ % % ) o
To summarize thé underlying rationale for the

statement of a list of objectives as-a preliminary step in.

program development, Alleridoerfer (1971) quite approprla:ely

statedi L -

" It is a general principle of rational

: *behavior that no one should start an

activity in any field of human endeavor Y
until he has thought. through just what .

he wishes to accomplish.. Indeed, some P M-
of the great follies of our time have > e
been peypetuated by those who act just

for the sake. of action, with no thought




Jeitizen: hip. However.‘ fie sjoted” that. {:he ptohlem Of deter- 7
e T

mining who makes the det“’:w the-eontent ‘of.

the mthemancs cutriculum a difficul one. Greenbexg

(1974) took somewhat of a'democrati’ view in suggesting

that  the” direction of ‘curricalun develGpment ‘must, bel

- “determined by the goals and values of socxety as a whale,
and not by the content’specialists dnd expgrrrm‘/xeammg
theory.. Along the same note, Marshall Stone ﬂ}l)/s“ﬁested

that the kinds of mathemdtics available thxough school '

cuxncumm may,” out of necessity, be the dictates of modern

" technology.

donsidered as a link in a-person's total aducatiunal

necessamy_appmpnace for

curxlculum shculd zelate to the needs of 1ndustry and' -

of their objactjves
QE “teaching and © v
:5holild begin by stating our general cb]ect—
tveb (p. 168):

the’ nature of the content of these.general obJecuves’

Mueller (1967) uggested that ‘a common £eacure of _recent

courses in mathenptics is that -they present content u\

a way w}uch is pleasmg to’ the)mthematiclan .and not 3

e ma]onty uf student.s.

wei.éla (1967) urged that ::he p}annets of mathematy;s

However, if high school mathematics is to be

S that -+ -

one must erguson's (1970) jecture
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o . . he fiigh school mug meét the
-ngndapf conditions placed“pon it by

e various ¢olleges and industries ,*

that receive the products of the higft
v, By u school (p: "

. e )
To De:more explicit there-is a need to examiné the math=

=N emat.

|
|
|
i
|
. i

cal expectations, as ‘perceived by the personnel in "ﬁ
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all¥students’
re

e

FE2




At A iifatorieal meviduiol EheNakure oF Ob]ectwes for
§ : School Mathematics

In a study concerned wi,th’objectives £6r mathematics
education in ‘the Uhited States for the period 1920-1960,
P Oakes (1965) suggested®that the aims of mathematics edication

changed over time, and that such change may be related to,

the cultural environment or societal conditions of the

< time. He further implied that at various times throughout

this century, various professional and governmental groups,’

concerned with ma:heﬁ\asics education, ufidertook the effort - -

FATGT 5 peek: HS avantls of the time. Pollcwmgnﬂ;hﬁ pub-

lication of such reports, there was a' period when educators w

a~ responded to and even ;x;‘uxded_ on th(e objectlvcg that were’
set forth. 4 . i
Objectives for efiatics in dary . = .

school educatior -- 1920 to 1940

The first of -such reports, The Reorganlzatlon of

Ma iés in Se y Educatlon, wgs publxshed by the .-

National’ Committee on Mathemafical Requlrements in 1923

iz : ‘(Hazqu, 1968). The ains of mathematlcs education, as .
3 put forth in this" report, were consldere«i in, reference to |’
threé categories:’ It practical ains, ' (2) dxscxphnary
aimsy and (3)- cultural aims.

Practical aﬁms et onented o dgw&:ne kncwledge
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such, things as (1) a commana of «the Fundamental processes
and laws of .arithmetic and algebra, (2) intérpreting graphic’
representation, and (3) a familarity with geometric forms.

) .nféuiplinary ains were related mainly to ome's - -
utilization of, his thought .processes. ~Such aims were as
fcllows. (1) the amhty’ to recognize any relevant mform—

ation and to disregard uze;evant information, (2) the

acq\nsltmn of ment:al ‘habits" and attltudes, and (3) the "

acquisition. of t.he\ idea of relatxonsmp or dependence (the

function concept). - !
- 5 E . o .
® Cultural.airs vere more abstract ahd mainly concerned

with the devélopnent of apprecxatums and 1deals, such as

(1) appreclatlcn of the beauty in geomettic forms, (2) .
ideals of perfection a¥ m precision of statemént ana

thought ,~and (3] appreclatlcn of the power of mathematics
& 8

*(Oakes, 1966). p . z

This report became. the basis for discussions coi- |

Cernlnq matgematxcs Ob]ectlvas Qntll abuut 1940 artlclas

of these aims. ., e . 54
Langley (1930) suggesteéd £our, reascns for teachlng

geometry: (1) lcgu:al thlnk)nq, (2) knoyledge of genmetrlc

facts and relamons, ,(3) @cqux51t10n of measurement fomulae

and ‘methodss, dnd (4) ouluvacmn of space’ pezcepno"n.,

aims. - ¥
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Breslich (1932) exj:cssed the consensus that the
& ¥ e

:"development of the various cha'rac:eriséics of functfonal
A:hmkmq may be set up as an ob]ecnve to be attamed. E
- 'rhere appeared to be, at this time in the development of

. mathematics education, much emphasis expressed in favor

of developing the pover of Kea|smunq or 'method of thought. !

Mossman (1938) xeplaced the goal of. teaching mathemancs

" as_a tool, and instead’related the notion of the role of

“mathematics in the development of one's power of thought.

'Hassxe:'and Smith (1930) emphasized g, sbjectives : 3

in teachmg alqebrﬂ. (1) the ability to think qnd, (2)" the

appretuatlen oi the:rolé of mathematics in tne’developmen:

of civilization; 'hey also stressed, as an overriding

" objective in mathematics, the concept of function. &
be

During the period from'1920-1940, therd appeared to
4be aqreement, in the wrxtmgs of :pecﬁaluts in athematics 3
education, conceznmg the follajan objectives: (I) the ik
& | abilizy to reason, (2) increased development of computational
. skills, and (3) understanding ;nxougx; application (Oakes, .
y “1965)

Oakes also pointed out that theré was increasing N

~ X
emphasi the importance of the concept of £unctxon as

2 a unifying nonon in. mathenatics. ¢

Although there app to be some ity in
the objectives put forth by mathematics adscators during
this peridd, there is sore evidence to indicate certain’

" 3 discrepencies: between ‘the perceptions of teachers and those

o6f the educators. Fawcett (1938) reported that although- : "




the 1960's.  The National Committee of 1923 beqan to

,merovmq the teacﬁung of nmathematics through emphasizing

, ; 19

the objectives expressed by the educators emphasized

the ability to understand and reason, the actial class-

'room situation resorted, to rote memorization: 'Shibli

‘(1932; reported similar ‘evidence in that his study ‘showed

that teachers placed 135490 enpbiasis o the procsesiof
déductive thinking, an objective emphasized by the
educators . '

fro sumsetzebriatly, i cnange; Ehat Had oeousred,
in réference to thé‘;nature of objectives. of school math-
AT CHp o TERS, 1940VS) WSHIE be 5 ey EhAt HEvE vAs
a move from'the -theory 'of mental discipline, as pu: forth
by Thorndike, -to. teaching.for transfer (Betz, 1949).

ike's notion of mental disciplind, which was

Thorn

promingnt at the turn of this century, basically implied

‘that mere exposure to the subject matter automatically

resulted in increased development of one's mental powers,

‘@ notion which.underlay the teaching of Latin even into v

break away from this idea and began movements aimed at

the ‘development of, one's power to reason. This.frame of
reference was maintained ih the‘development of objectives

for school mathematlcs during”the 1920 s and 1930's

' (Bteslich, 1949), and led to the notion of teaching for

transfer which was recognized as a central objéctive of
education by the 1940's (Betz, 1949).




published which appeared to have a definite impact on the 7

development of objectivesfor school mathematics in the

yeats to follow. The first of these reports was published

by the Joint Commission of The Mathematical Association of
Ameriga and The National Council of Teachers of Mathematics.
This report (NCTM, 1940) favored the idea that the develcpmevr‘nt
of ‘éducational objectives was an important first step in
program development.or im[;rovemex:t. _The opinion was expressed
that such ob;;ectives were of two distinct types: (1) object-
ives'were factual; for example, those_cbjecti;les concerned
mainly with facts, skills, organized knowledge, accurate
concepts, etc.; and (2) objectives were psychGlogical, in

the sense that they related to the student!s individual  °
mode of behavior; for example, those objectives concerned

with work habits, attitudes, interests, modes Of thought,

dppreciations, etc. . Fur , this Joint Commission was

of the opinion that the objectives of a general program for

y- school ma ics should s the following
content areas: (1) number and computation; (2), geometric
,form and 'space, perception; (3) graphic representation; (4)

eleméntary analysis; (5) logical thinking; (6) relational
\

thinking, and (7) symbolic representation and thinking. *
With reference to both the factual and psychological needs,

the Joint Commission constructed a set' of objectives to




encompass the whole of the ‘ontent areas mentioned above.
Theseé objectives included the following: (1) the ability

to -think clearly, (2) the ability to'use information,

concepts, and general principles, (3) the ability to use

fundamental ‘skills, {4) the development of desirable
attitudes, and (5) the development of interests and
appreciations. They also warned against the over-emphasis
on the function concept bécause there are important and
intSresting parts of mathematics which do not relate to it.
Oakes (1965) ‘points out that durihg the same year
that the -Joint Connission Report was published, the-Progressive
EBducation Association also published a report. However, this
repo}c stressed the fulfillment of the students' needs )
through mathematics rather than being oriéncgd toward the
subject matter itself.' The major objectives of this report
werei- (1) to meet the needs of the individual, '12) to foster
the developnent of democracy as a way of 'life, and u; to
achieve the development of personality in a manner conslstent
with democratic living. This group was of essentially the
same opir;icn concerning the function c/oncept as the Joint

Commission. However, it was not primarily concerned with :

. the mathematics per se, but rather with the utilization of

those.mathematical applications which would provg fruitful
. ! Y

in the development of, the-fndividual. Conseguently, program
S

development was oriented towards thdse concepts involved in

problem solving such as formulating the problem, understanding

approximation, understanding concepts basic ‘to operations, etc.
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The reports of 1940 apparently had ‘set the stage
for a struggle between the chxld-centered and subject—
centered enthusiasts. Hovwever,‘ efforts were being made B
'to balance these two ideas in the construction of texts.

To comply 'with this notion, Butler .and.Wren (1951) suggested

that. the objectives of secondary mathematics include the

following: B

> 1. proficiency in fundamental skills
2. . comprehension of basic facts
3. appreciation of significant objectives
4. development of desirable attitudes
5. efficiency 4in making sqund applicatibns
6. confidence' in making intelligent and . .-
independent interpretations (p. 16).

/.

With the advent of post-war reports on secondary

‘education, the concept of tracking: became a serious issue
and resulted in certam lmplxcatlons in’ reference to
Ob]ectlves for school mathematics. - Neverthgless, the
underlying motiVation for thedtracking concept, that is,
the varying“needs and abi'l.i:ties of the students, vas by
‘no medns a new idea. \Reeve (1924) called fof a "re-
orgamzauon to meet ‘the vary:mq needs of pupils (p. 452)":
The -reports of the Cpmmission on Post-War Plans
appeared to realize that cufriculum development could no
longer contine ‘on the assumption that our schools were
* @ealing with an homogeneous population. They rationalized
‘that the heeds of students varied amongst individuals, and
that thesé dlfferences required different school mathematics
proqrams.v So, basically they attempted toendotee the

tracking ccncept. Furthermore, these reports 1nd1cz_|ted a
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“to the concept of specialization (Oakes, 1965),

réactio
and conséc;qenuy designed, -as one of its tracks, a general
mathematics program (Butler-& Wren, 1970) which aimed
...to develop the abilities, attitudes,
understanding and behavior patterns

which should be the common experience
- of all educable men and women (p. 30).

The basic mathematics for this general mathematics program,
according to these authors, were to include

© ...some fundamental knowledge of the
nature Jf proof; the basic concepts of
the structure of our number system,
algebraic and. geometric structures;
the nature of measurement; the ‘concepts
of relation and function; and basic
statistical measures (p. 31) .

The notion of mathematics in
is evident in the 1923 report of the

* the Joint Commission report of 1940,

general -education, which
National Cqmmin:ee and

and more overtly sup-

ported by the Commission on Post-War Plans, emphasized a

“greater variety of topics and more immediate applications.’

Furthetmore, the difference between the "traditional course

and the general mathematics course was mot so -uch m the
basic subject matter as in Lhe point of view and met_hod of
treatment, as expressed by ,Bu_tl_er and Wren (1960) %

i The appmprute development of xelevant
« - bas! al skills,
prmcxplzs will be the first respnns;buxty
‘of teachers regardless of track. The
differentiation willrcome in the inter-
pretation, supplementation, ‘and enrichment
of this development. For one track this
.aspect of the program will be' oriented in
the context of the user of mathematics;
*in the other itvwill assume the point of'
view of a forward look toward more advanced
work' in mathematxcs Ap. 47). %




- .. 'Oakes (1965) summarizes the nature of and attitude i

toward objéctives during the 1940-55 era in the following
manner : % : i
. IIn the - period followxng the two reports
of 1940, specialists in mathematics
education attempted to rationalize the
14 opposing. demgnds of the child-centered
and subject-Eentered advocates. Recom-.
mendations for double-track programs;
special courses, and atténtion to the needs X
of both extremes of the ability scale.re-- . 4 ¥
flected the desire to give more attention .
to-the needs of the students. On the '
other hand, the emphasis placed upon the
acquisition of skills and basic facts
indicated recognition of the necessity
of developing competence (in the specific’ §
areas. In agreement with the point of | - 3
view of the fifteenth yéarbook there .was Sy
.a tendency to attempt to express objectives 5
in terms of expected behavioral changes.
The influence to the National Committee i
4 N ) Report is strongly evidenced by constant
. reference to the practical, disciplinary,
and cultural objectives. ' Still present, .
al_s:,ﬁ):as the emphasis upon thg training '
Tnking to be-gotten from thé math-
§ ematics courses with special emphasis . 33
g : upon geometry. Possibly in response to
4 the increasing influence of those who ;
‘advocated emphasis .upon generalization .. - : E
of ideas and-concepts rdther than upon - i
‘the isolation of identical elements, the -
. © " lists of stated objectives were becoming
more abbreviated and there was a greater
N . concern with the whole problem of stated
. objectives (p. 95-95).

Objectives for ics in secondar

. . _school education -- post 1955 A?
[ t -rhe big issie that was prominent during the post 1955

1 years af school mathematics reform dealt with the under-»

< standing of concepts and st;ggture. The first effort 'at




25.

curriculum development of this nature was ‘undertaken at
the University of Illinois, and.is commonly referred to
as the UICsH project. In the development of its program,
the group concerned, carried out the process in the light
of three premises: (L) a consistent rather than a dis-

" jointed exposition of high 'school mathematics leads to &
bekter understanding of the subject, mattér; (2) high

school students have a profound interest in mathematics;

o and (3) manipulative skills are necessary for the purpose

. . |
of concept development. This last notion is analogous.to i

the present controversial issue that an expogure to a rich

source of concepts-appears to be more beneficial than an H
exposure to manipulative tasks, even to the point where

the former is inclusive of the latter (UICSM Project Staffy,

1957).
Th;a above line of thought is also eyident in the
report published by the Commission on Mathematics in 1959.
This report emphasized the point that, although:the man-
ipulative skills have an'important place in mathematics

: © ' programs, it takes second place to'understanding the

undérlying ideas and concepts. * Furthermore, with the

advent of this report a new attitude towards objectives

seemed to be emphasized -'objectives were no longer used

tosell the cause of mathematics, and conseguently, became
“increasingly concerned with the development of mathematical

ability. . The Report of the Commission on ics (1959),"

suggested a program of the following nature:

Er




College preparator; math should include
i : . topics selected from algebra, geometry
(demonstrative and ¢p-ordinate), and .

trigonometry - all broadly interpreted. )
The point of view should be in harmony Ve ow 7
with contemporary mathematical thought; -
emphasis should be placed upon basic
concepts and skills, and upon the .
principies of deductive reasoning
regardless of the branch of mathematics
from which the topic is chosen. In d
A " every case, the standard of substance

and content should be commensurate with
¥ that of the course outlined in Chapter

4. Courses designed for other purposes

(e.g. consumer math., business math.,

shop mathematics) are not acceptable N

(p. 60-61). .

‘ § ‘The objeCtives of the course described in this veport were
54 .
5w listed ‘'as the following: -

1. Strong preparation;'both in concepts and skills, for

B ‘college mathema:ics at the level of calculus and

B

analytic geometry. . . L
2. Understanding of the nature and role of deatetive
reasoning - in algebra, as well as in 'goemetry.

3. Appreciation of mathematical structure ('patterns')

- for example; properties of natural, rational, real,

and complex.numbers. - ) .

. \
4. Jud)clous use of unlfylng Ldeas - sets, varxables.

functlons, and relatmns.

Treatment ‘of inégualities along with equations.

. . 6. Incorporation with plane geomekry of some co-ordinate
GRGMELEY, a6 eaadnEidls 5E solid geometry and space
5 éxeeeptiop, ’ R . . »
7. ‘Introduction in grade 11 of fundamental trigonometry -

centered on co-ordinates, vectors, and complex numbers.




8. Emphasis in grade 12 o clementary functidns (poly-
nomial, exponential, circular).

9. Recommendation of additional alternative units for
grade 121 either introductory probability with

- ‘statistical applications, or an introduction to

modern algebra.
Following the repercussions caused by the struggle
for world technological -supremacy of the late 1950's)
various groups were organized to implencht reform in the -
school fathematics programs. One group,. thé SMSG .(School!

Mathematics, Study Group) , in taking on‘such a role, pointed
o

out- that because of the increasing inability to predict,:’

even to the scope of the .very near future, there was a

need to teach mathematics to enable the student to learn

more ‘mathematics later. ;. In light of this philosophy, the |

" major objectives for mathematics:by this group, which-is
* reminiscent of the Commission on Mathematics Report, were

© (1) to understand the nature of mathematics and (2) to

understand the processes: of mathematics (;xard'ing, ! 1968) .
During the summer of 1963 a- group of mathematicians

and mathenatics users met to propose, a school mathenatics

prodran for ‘Ehe futute. ‘The resilt Of LhLS meeting was

the Report of-the Cambridge Conferenge on School

which presented the following proposals: (1) . downward
compression of content; (2) elimination of ‘drill; (3) early
treatment of probability and statisticg, and notions of

Calculus; and (4) the development of one's analytic powers. .
Ee ;




‘

Again . the emphasis on understanding comes through -~ .
aistinceively. ., 3 : ; ?
v 1

0n7 of the more ! aspects of

aducation fn the post-1955 era has been the atténtion given

to structire (Rosskopf, 1957), and to the knowledge and.
understandihg ‘of major mathematical concepts, a point *
which is epphasized in the twenty-fourth yearbook of the
National Council of Teachers of Mathematics. Furthersore,
Oakes "(1965) maintains that developnen€s, in school math-
emancs reform of this more vrecent era, reflect’ the
suqqestmns put forth by the Commlssxon on Mathematlcs

in refexenqe to chective_s for p;oqtam _Qevelopment. % .

objeétiveg for'school mathematics have _heen a

‘feature of ics reform: ut.this century.

‘However . such zgforms and che ob)ectxves for scl\ool math—
ematics asm;ateﬂ with then have been rélated to :he -

societal conditions of that pattlcular era. Consequently,

\

the 2 in school en s has x from r_% 3
development of one's power to ‘reason (1920 to 190 era) © +t
_to the appropriife deve Bf asic afical skills. O

and campetenc.xes (1940 to 1955 e:a) to Lhe unaem;andmg
‘of the scructure ana mdjor concepu of murhematxcs (post™

1955 era)

ma@hematxcs appears to be aff)rmatxve. LIt is the nplmon




Allendoerfer, 1971; Greenberg, 1972) that the stdtement
of objectives for-secondary: school mathematics should be

“the - initial s':ep in.progran de‘va’lo'pm.:..m:e narmwly,

“wne'ﬁmu in attemptlng Eo
"¥est3blish a framewsik for mathemafics instruction. £
| FurtRemore, it has been squested (Carpentex, '1949‘ “

Pezguson, 1970) that one must examme the, various bounda:y,

% level of genera

- requueménts of. t)\é pcst—secondary :.nsé:.tutions ‘as a

A prereqmsite' :o progra dgvelopment. It is’ the pﬁrpos:e’

of this 1nvesngatmn @/éxglore this Jdea by examuung

(:he S 108 of- & Y, educa:mn as ¢




" DESIGN OF THE STUDY .

This study was proposed to answer questlons related

fo the perceptions of post- dary tatheni |

* regarding objectives for the secondary schdol mathematics

program In order to answer such questions an instriment

was constructed wluch consxsted*of a 115(: of cb]ectwes for

v’ school ma ics:  The. i nt wis used to

obcain information from selectea':'raae school and university

mathemamcs mstructors in varm\zs post-secondary 1nsntutwns

throughout’ the province of Newfoundland.’ f

ity T}(\;s chapter qwes a descnpnon of how the list of

objectives was formulated, how the sariples were selected,

o : z
and how the 1nstruments welrs! dmnustered. ;

"
The List of objectives use(}l in this study ard the

Eranework for its _construction werd theskesaIts, OF aLAEVGY

“.and analysxs of the.literature pertinent to r.he needs- and

abilities of secondary school students in mathematics.
Particular reference was made to writings by such prominent
groups as the NCIM and the SMSG, to such studies as those
conducted by NLSMA and the International $tudy of Achievement
in Mat.hen;atics, arid to a octéral dissertation by D.E.

Boliver. 2 -«
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e T The Db]ectwes ek nobuilizest Hepiinbe Eromione
source, but rather were paraphrases of/§tatements from
{different sources. Furthermore; Krathwohl (1965) suggested
that there are at least -three levels of detail for ex-

pressing objectives which he classified as follows:

the most general level, (2) the intermediate level,
{3}, /the mosbsphesic Tevel, 0f these three levels of

d’étail he indicated that the shikEredtacs dagel of spec-
ificity pro\;ides better: results when seeking, Sq:eement on

a currioulum. Consequeptly, this, level for expressing

objectives ‘was sought in this stidy.

Sevetal problems were encountered in the process
of constructing the initial.-list of objectives. It was

attempted to make- the 1_'ist comprehensive although the

nature of the study restricted its practical length.

o %
Furthermore, an affort' was made to preserve meanings and

avoid, as much as pissible, amb]guxty at the intermediate

‘level cf speczflcn:y of the objectwes. Nevertheless,
“whethier a 1ist of objectives Of this nature is compre-

hensive is' alwags subject to controversy since different

levels of meanings'are attached to the statement of an , -

_objective by different individuals, or even by a single

eindividual, in dszétent contexts. In consideration of

these factors the objectives were.formulated on the basis

of the following dimensions: (1) the content area of
‘the objective, and, (2) the behdvioral level of the

objective.




The content area ot the objective: There was an .

attempt to make the list comprehensive in reference to
,‘content area. This. attempt was k;ased on the agreement,
; *found in the NLSMA studies, that there are a number of
basic content areas with which students sho‘ul_d'l}s; familiar #

upon completlon of school mathematlcs programs (Romberg

& wxlsﬂn, 1968) . These content areas were classxhed.as
- follows: (1) systems of numbers, (2) measurement; (3)
> ;

qeomer_imm coordinate systems and graphs, (5) algebraic

sentences and their solutions, (6) algebraic expressions,
(7). relations. and functions, (8) probability and statxstms, i
» .(9) logic, and (10) applications, Such a classification 1
of mathematical content by a group which has, since 1962, ) |
been primarily concerned with mathematics achievement in ’
our schools warrants its appropriateness as a guide. for
the development of a list of objectives for school math-
ematics. . ‘ ~
: For purposes of this study the ten content areas
listed above were reduced to nine by ‘combining the‘ar'a‘as
_of, algebraic sentences and’ their solutions, and algeb:am
expressmns Such a rmove resulted from the use “of ob]ect—
o. d¥es, Formuibied from the analysis of the ncerature, which
were mc1uswe of both of these content ares.

Thc behavxoral level of the Dbjectlve. In addw

to thesclassxflcatlon of the, objectlves by content area\, £}
they were also class).fled into two broad categones of

.behavior." .Thesé were defined as 1) 1ow Gognitive. beh\-mr,




which included the Ebilit‘l(f- to know, ma;\ipulate,‘ compute
A anElabs. hd. 2) high cognitive behavior, which
included the abilities to interpret, analyze, transfer
and synthetize.

A problen encountered, relating to'the behavioral
level of the objectives, involyed the mutual exclusion of
the objectives at the intermediate level of specificity.
For example, an objective requiring’ the high behavioral
ability to analyze might be inclusive of the.low behavioral
_abilitles to know and to compute. Consequently, the use
of sdme low behavioral abilities yere unavoidably implied.
55, ha objecr_ives requiring high behavioral abilities.

=5 The originsll susvek of ths Ldecateee, pertinent
to the aims or cbjectives of school mathematics, resulted
in a list of 35 objectives. 'After examination of the list

by a group of mathematu:s educator's at Memorial Uniye Slty,

it was suggested that the list be refined with' reference
to two critgria:
(1) :the objectives should be explicit in
B the sense'that the readér will be
2 " linited in his interpretation of them.
i ’ Although eh S LTV UL A pEE
’ to be virtually ifpossible since the
~wording of such statepents is subject
.+~ to aifferent interpretations by
i dlfvferEnt pscple, an attempt was made

o Limit the dagree of 1nterpretah111ty




34.

.
(2) the objectiver should be distinct with I

reference to content area and behavioral

level. ¢ =

The latter oritaion did not imply that the,b&haviox
was to be a specific perforiance on the part of the student.
Rather, due o the generality of each item, the ‘attainment
of such an objective (or aim) wouid'requize the performance
of a number of specific'behaviors. Furthermore, the nature
,of the study was not to explore specific performances, but
rather to provide a- Teby one could categorize
the ikens involved,” wmcoqnicivé xeq\;irements.

fiopefully, this would then provide a basis upon which to

exanine any differences that might arise in the types'of
objectives preferred by each group.

The initial list of 35 objectives vas subjected m;
careful sﬁtudy in an effort to eliminate any repetitions
and ambiguities that existed and to make combinations where
sufficient overlap warranted it. 1This resulted in a list
of objectives organized as follows: two objectives represent-
ative oﬁf each content area, one of which was classified a;
low c?énitive while thé other was high cognitive. Such a 5,
scheme yielded a total list of 18 objectives.

The list of 18 objectived was resu}oinitted to the
committee for validation. They were: asked'to examine the
objectives on the basis of the previously stated criteria.

. After this exa)ﬁin§tion of the objectives, the committée

-~

came together as a group to pool their comments, and make

PR




the necessary suggestions. The committee felt that there

was no changé required in the naturé of the objectives,

. and the changes that vere .suggested related to granfiatical
composition: which might disguise the true meaning of the
" 1. .statement: ) i ¥ -y
It'should be reiterated that this list of objecc;ves
for school mathematics was the result of what the literature

implied to be representative of appropriate aims to be

attamed upon completion of school mathematics programs.
There was no claim that this list of ob]ecuves is by any
means exhaustive. The only claim made was that this list o

L% A 7 .
2 is representative of such sources as mentioned above, whose

credentials and opinions warrant little dispute. =

The final list of objectives is presented below:
;ystem of Numbers
1. To acquire the basic computational skills
related ti:/ the real number system and the
Subsets thereof, including various algo-

, rithms associated with these numbers.

2. 'To be able to achieve econony in comput-
atibns by making use of one's anderstanding'

. Of the structure and operations of the

real number s{st_em. .

Measurement

ax"e’a, volime, efc,, and to the terminology




- . and relations ¢! various measurement k

A o o systems. .

To develop an understanding of the nature
oF measurerient; ‘relative to the notions

‘¥ of precision, accuracy, and estimation,

and their effects in' interpréting the

meaning of a solution to a problem. . H

Geometry . R d o i
" f 5. To be able to apply the properties of

o geometric figures, such as similarity;

. I congruenéy, the Pythagorean theorem, etc.

\
A in the solution of a problem.

To develop an understanding of .the ~ - . . g

5 % 7 rudture OF gdometryy Which dnciudes
"the- basic assumptions-upon which- geometry R
is built and how geometric facts and

& .. reiiskions oan e generated from .these ¢

assumptions.

Graphs : = C g

7. To be able to take a set of data, tabulate

it, and present it in meaningful graphical

y form.,

8. To be able to analyze and interpret data,

# b as presénted in graphs and tables, and to.’ #
draw inferences relevant to the solution

of the problem under consideration.




Algebraic Expressions and Suntences, and their Solutions

9. To develop elementary skills in
algebraic manipulations, including the
solution of inequalities and linear,

’ :
. dratic, simultaneous; ial,

) lgarithmic and exponential sentences,
1o d :

%nd the use of algebraic algorithms.

10. To be-able to analyze and sélect the

appropriate algebraic processes in problem

solving. 7~
- Relations and Functions

.11. To be able to repregent the' relationship

between two sets of numbers by using co-

ordinate graphs, tables, algebraic or
‘- trigonometric sentences.

12. To_be able to recognize the concept.of
function as a reléevant and unifying
notion throughout the mathematical
knowledge that one has acquired.
= 5 “

Probability and Statistics
13. To develop the ability to apply basic
..  concepts and principles of probability

' ‘and statistics.-

. ' o 7
""" 14. o develop the ability to interpret

statistical data ‘_im.' the purp_o;e_ of

37.
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making inferenccs ox drawing conclusions.
v

'

Logic
15. To acquire the abxlxty to follow proofs
o pomsrehanding the setusnce of the

premises and conclusions involved. -

o : :
! 16. To be able to carry through a consistent

argument to a valid conclusion.

Applications -

17. -“To acquire a familiarity with the -

applications of mathematics to the fields"

of the physical sciénces, industry and

technology, and consumerism.

"18. 1o be able to select from his mathematical
ip knowledge the necessary mathematics which {

can be applied to'a specific real life
) i
&i situation. ; aiks
- The 'Instruments ’
l

EBach of the, 18 objectives was pau—ed with ea.a of

" { the other objectives to produce-a total of 153 possible

distinct pairs. Each of these pairs was assigned a coffe

number and was printed on a 3" x 8" strip of paper, which

varied in color depending on. the group'to which it was

assigned. TheseMwo procedures were attempts to reduce

time consumption in the transfer of information from each

instrument to the:recording sheets. ' . .
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The 153 pairs of objcctives were arranged according
to a set of procedures derived from suggestions made by
Torgenson (1958) tn an effort to counterbalance

e

g changes in performance due.to fatigue or
practice éffects, or for judgement based
in part on factors other thah the relative

magnitudes of the dxscrmunal processes
(p. 167) .

These procedures included the followings (1) each objective
appeared first in one-half the .pairs of which it was a -
member; (2) five ‘sets of the 153 objectives were drranged
randomly using a table of random numbers; (3) these ;‘ai\dulyl .
sets of objectives were assigned to one-half the members

bF sachioroup e thataniy toowsrhers of sssh orous rebeivel

a set of objectives arranged in the same order; and (4) the

order of presentation of the pairs of objectives was reversed,

for thé other half of the respondents. Each set of object-

“ives was then stapled at one.end, forming a booklet:

Population and Samples
This study involved the mathematics instructors who

were teaching in’various pl:si—secandazyrLnsticuc'ions in
the province of Newfoundland during.the academi¢ year
1974-75, . '

+ BroupTivas Yinesifiedsns mulversTeyenhtiionstics
instzuctors. The total list of 39 mathematics instructors -
was obtained from the Mathematics Department of Memorial
University. The names on this Iist were arranged in

alphabetical order, and a random sample Of 20 subjects




of Bducation,. the registrar of the College of Trades .and

" . .of Fisheries.

L

" from April 18, 1975 to May 16, 1975.

" objective.

s = ’ T L a0,

s ’ .
_were choseif from a table 6! random numbers using a proc.edure .
(eicribed by Glass and Stanley’ (2970).

' Group II was classified as trade sr*hool mathematlcs
| imstructors. again, thé total List of 39 trade school

matnemamcs instructors was obcamed “trom the -principals

of the district _veeet fonal schools in coupetatlon w1th the’

Votational Education Divisién of the Provincial Department

Technology, .and the -Academic’ Department Head, at.the College
A sample of 20 subjects was Selected from
this population, using the same techniques as was usegd with

Group I. .

The Administration of the Instruments . . * o
St e e e . 2

In consideration of the small size of the samples
(20 subjects each), and an estifiation ofr40%: to 603 Feturn

of mail surveys (Kerlinger, 1964), it was decided to

admuustet the instruments personally. The admlmstracion g
‘of the 1nstruments was accompamed by a set of 1nstruct10n 3
(see Append1x E) The booklets of, the pairs of ob]ectives
were delivered personally to the individuals mvolved,

The ‘task of.each

respondent was to select from each pair of objectives the
more relevant o important.one for high school mathematigs

by indicating X in the .space. provided to the }eft of that: -

! o
A choice had to be made for each pair. The

respondents were given a minimum of one day to complete v
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the booklet, after which time .the instruments were collected

personally.

on the responses given.in each 1nstrument. Based on the
two sets of group ‘frequencxes, a cofrelation coetficient

(r) was determined 'to examing the relationship between the

responses of both groups. Hg‘wevex, a‘ correlation of ‘the

frequencles for each objectlve by each suh]ect of the

overall sam les was also carried out. The 37 x 37 correl-

ational matrix, res‘fzumg £rom’ this procedure, enabled ot

cnly a comparison of the rapkings by the two groups, but:
also a comparison of the wlthln-group rankings, of each

. Quadrant.l (-rxx-) of F:Lgure q

group. To be speclfi

(relative tO correlatlonal matrix)’ provided lnformatlon

concerning the correlation\F canrS e fatenin the group of

trade school- mathematlcs 1nstruct0!‘s,4 whl.le Quadrant 4

' S (uXe) provided a smua: type of Jnformat:,on.wlth regards

to theuAiversity mathemahcs mstructors rQuagrant 2., -

(1X0) -and Quadrant 3 (uxz} -pravnied correlanons betweens

: ' the two groups. ;The analytic procedure wed compared’ the
. two'sets of withinzgroup, correlations (¥;) ‘with each othér- '
as well as'with the, between—group co:relauons (rb) Byt

£ron’the respecuve Quedrangs « ©

using random samples of

.of Figure 1. »
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~ N.B.

1 20 2122 37
‘1’| Rankings by Trade Rankings by Trade School
5| School Mathematics Mathematics Instructors

Instructors correlated | correlated with the
3 | with each other rdnkings by University -
. el Mathematics Instruetors.
’ . (Tx0)

20 N s e

21 | . Rankings by’ University Rankings by University

23 ics I s Instructors

. correlated with the correlated with each

rankings by Trade School other >
Mathematics Instructors
- (UXTY {uxa)
37 3 ! 2 c
5 - = -
. o e '
ngure 1.

Modal of the, Cortelat;onﬂl Matrix for
. Individual Rankmqs of the Objectives
, (Pearson Product-Moment Correlation

Coefticxents)

Vanables 1 to 20 tepresent the individuals in t‘he
~group of Trade School Mathematics Instructors.
Variables 21 to 37 represent the individuals

- the group of University Mathematics Instructors.
Each variable has 18 observations associated with ..

..one for each objective. (TXT), (TXU),  (UXT), A
and (UXU) symbolize the text in the respective >
quadrants.
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i the cb)ectlves %

LA two-wiylanalysis of variance wag Alg appl.led to

e
the data. as represented in F).g\ﬂﬁé::i rmm this procedure

" p-ratios were deternined, 'whilh related to the interaction

effects. presented. in Question 4 concerxing. group membership

and the content area of the.objectives,” and in ouesmon 5 -

concerning group membership and tk{behavxoral level of




ANALYSIS OF THE DATA :

In this chapter an analysis ofr ‘the @ata, collected

through ‘the use’ of ‘thie mstsumen?hescnbed in Chapter’ ITI,
is presented The analysis of the data, relevant.to each

) *group “under study, was dxrected in & fashion which would
be responsive to the £ivequestions proposed in Chapter I.
As ‘a prief overview of the analytic procedure, it is noted

‘that, in response to Questions 1'and$2, which are coneerned

with the ranking 8f the objectives by both groups, the .

* rankings- were establjshed from frequencies derived from

-the instruments. Question 3, which is concerned with an
examnanon of the correlations of the rankings, was.

apprcached on’ bhe pasis of corgelatxonal‘ analysis coupled

. with analysis of —varxance. Responses to Questlons 4 and 5,

i o - Felating to the. ntexacnon effects,mvolvlnq group member—

0 smp and the behavmral level of the objectives, and group
: membe[shlp and & qritent area of the objectives respect-
. _ively, were sotight emche‘z-asul;s produced bywf

. . analysis of variance,supported by a method of individual ..

cell comparison of means (Winer, 1971
X SR % -,
The Responses R

. L E # - .

igatist

Thé tollection of the data was teriminated on May

16, 1975. The return for the group pf trade school math-




ematics instructors was 100%. However, in the case oft  °
, ' -the Gniversity matbematics instructors 85% or 17 ouf of a
possible 20 respondents returned the instrument in a0

2 N Ompleted ~foxm. Two, of the three un1vers;.ty mathematlcs )

Jnstructors, who did not complete the strument, forwarded

a brlef explanatlon of their refusal ‘to cooperate, vhile

', the other informéd me of her reasons verbally

K a frequency sheet, wilich provided.a freguency for_the‘ number

of times each objective was .seletted, by an individual, éver.

each other objective. These individual frequencies were

G then t ed to group frequency tables.. Tables 1 and 2

assigned to each objective a’ score: res\néing i e numbex '
of times each objective.was judged more 1mportant San"edshy | B
of the other objectives. Based on the group frequency for -
o : cach objective, the objectives were ranked for ‘each of “the
“twoi groybs (Table 3). ‘With these basic data the writer ©

5 " proceeded to investigate o of the proposed guestions. |

" The results of the testing, related to each ques{ion, are

) repcrted in the order in which the auestions vers "stated

in Chapter I. A

Results Relating to Questions 1 and 2 .

Question 1. What are thq,zankmgs of the 18

objectives for: secandary schooldmathématics: resulting from

Treatment of Responses . '; . & TR
5 : - The responses of ‘each individual were tabulated on




Table. 1"

Schdol Mathematics Instructors' Rating of .Importance of Objectives

Individuals *

~

8

14

Arotall
" 4

2

7

202

11

8 13

211

17

13

258

10

245

5

104

120

151

o|<|o|n|al=|u|g|a

-

33

-
@

Objectives.

141

ENESY 101 B £ ) £C IV £

w|wlalo|so| v ¢l

11

13 16

9 10
14 10
15 14
17 U3
16 14
0 1L .

7 14

G

9 5

8 8

5 14

3

0

3

B

2

2
12 15
13
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4 -
Table 3 - ; . #
Kanking of Objectives for Each Group:
- ’
Mathematics .Instructors .
.| Objective - - Trade ‘School University
. .
: - L B 7.5 2
. L2 6 6
3 3 5 Vs
4 4 <
5 9
r 3 4 14 = .
ailly . f
S ¥ '
7 | o 13 i4
o © g " 10 7 |
; 9 7.5 I 3
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u g 12 90 i
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13 18,
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. 50.

. the responses of trade schcol mathematics instructors using

a paired comparison procedure?

Question Z,/What are the rankings of the 18
objectives for secondary school mathematics resulting from
the responses of Slvapotly PAChENAELcs TretrictoRs Wetig . I
a paired comparison procedure? ' N s

Results. Table 3 (page 49) provides the rankings
of the ohjectives Hor sah Sroup of Hathemabics instructors
involved in the study. To gain some ihsighe intb.ahy
distinctive features of agreement or disagreement in ;th.er 7

rankings of both groups of instructors -Table 4 provides a

comparison of objective ranks. The degree of agreement & g

' between the two groups can be illustrated by comparing the
proximity of the ranks associated with a particular objective

. which was rated by each group.

; 3 Upon inspectiion of Table 4, it was observed that

the exact commonality of rank for an objective by 'both

groups occurred in only two instances. Objective 2 (number

systems-high cognitive) was ranked number 6 for both groups

. while Objective 13 (probability and statistics-low cognitive) .

received a rank of 18 in both cases. Furthermore, ifi 39%

of the cases the same objective; in both rankings, differed
by two 01..' fewer ranks. On the other hand, however, it was
Soud L i AbOUEI20¥ GF ‘tha caseE ‘tie’ Batie ‘ObJECLive)

" rated by both groups, differed by six of wore Farks, To
be: specific, based on the ratings by both groups, Objective

2 (number systems-high cognitive), 3. (measurement-low




Table 4 . . e
Group Comparison ‘6f Objective Ranks

Objectives Rated by .Objectives Rated by'

¥ Trade School University .
R?nk Mathematics Instructors| Rank Mathematlcs Instructors
- 1 | 18(applications-high)* 1 9 (algebra-10W)

2 | 17(applications-low) 2 | 1(number systems-low)

3 | '$(measurement-low) 3 | 10(algebra-high)

4| 4(measurement-high) 4 | 16(logic-high)

5 | 10(algebra-high) 5 3 (measurement-low)

6 | 2(number systems-high)| 6 | 2(number systems-high)
7.5 1(nuriber systems-low) 7 8 (graphs-high)
7.5 | 9(algebra-low) 8 | 18 (applications-high)

9 | 5(geometry-low) 9 | 11(relations-low)

10 -8 (graphs-high) . 10.5/ 15 (logic-low)

11 | 16{logic-high) . 10.5)- -6 (geometry-high)

12 | 11(relatiogs-low) 127 5 (geometry-low)

13 | 7(graphs-low) 13 | 17 (applications-low)

14 6 (geometry-high) 14| 7({graphs-low)

15 | 12(relations-high) 15 | 4 (measurement-high)

16 | 15(logic-low) 16 | 14 (probability-high)

17 | l4(probability-high) 17 | 12(relations-high)
18 | 13 (probability-low) 18 |13 (probability-low)

Note -- contained in the parenthesis following the
objective number, we f£ind (content area of thé objective—
behavioral level of tHe objective). *Example --
objective 18, which involves the .content area of applic-
ations at the high cognitive level of behavior, is ranked
nun\ber: 1 by the Trade School group. .




|

|
cognitive), 7 (graphs-low cognitive), 10 (algebra-high '* » ) ;
cognitive), 12 (relations and functions-high cognitive), ) i
13 (probability and statistics—‘low ccgn_}tive) and 14 é
(probability apd séatisiicg-h'igh cognitive) differed by
two or fewer ranks of Lthese, 0b]ect1ves 3 (measurement—-

low cognitive), 7 (graphs-low cognitive) and 12 (relations

and furctions-high cognitive) were ranl{éfﬁ' higher by the

trade school mathematics instructors, while Objectives 10
(algebra-high cognitive) and 14 (probability and statistics-

high cognitive) were ranked higher by the wivatatey

mathematics instructors. Again based’on thé ratings by

’ both ‘groups Objectives 4 (measurement-high cognitive), 9 if

(algebra-low cognitive), 16 (logic-high cognifive), 17 ok

b
(applications-low cognitive) and 18 (application-high i
: 1

cognitive) diftbred by six brmmire anks., OF these),
Objectives 4 (measurement-high cognitive), 17 (a;;/plications-
low cognitive).and 18 (applicitions-high' cognitive) were
ranked }ugher by the trade school mathematics 1nstrur:t0rs, 5
i leiobiectives 9 lalgeirasioh cognfiive) and 18, (Togicw &
high cognitive) weré ranked higher” By the university
ratheratics instructors. =

In comparing the rankings for -both groups, it was

readily observed that in what is considered the ranks of

. most importance, for example ranks 1 through 5, there were x

two common objectives — Objective 3 (measurement-low

cognitive) and Objective 10 (algebra-high cognitive.

However, in the case of the trade school mathematics




instructors, it vas observe. that the objectives dealing

with hpplxcétxons seemed to be Cons)dered the mgst important
ob;ecuve:s‘ Whereas, it appeared that the university
mathematics instructors suggestéd that objectives dealing
‘withalge;i)ra were the most important of those considered.

At the .other extreme end of the ranking scale, for
example, ranks 14 through 18, it was £Hund th‘at‘a degree of
commonality betwéen the rankings of both groups was again
evident, with objectives dealing with eelations ana;pros
bability and statistics occufring in three of the lowest
five ranks for both groups. Furthermore, it can be observed‘
that ‘both groups considered objectives dealing with pro-
bability and statistics to be of least d_lnpcxtance.

s
Results Reldting to Question 3

Question 3. How are the rinkings by the trade -

schiont mathemarins Tiseruorors corrélated with the rankings
by the university mat’hen\ag‘ics‘ instructors?

Results. The conéiatio'_n coéfficient between the
group scores for each gbjective (as shown”in Tables 1 and
2) was 0.44. This 1n icated-a posltlve correlatlon between
the rankings of both /qroups which was’ significantly different:
from zero carrela_tmn, using a one-tailed t-test. However,
relative to adalysis of group data, q :ions' arise con-
cerning the conslstency of responses by the xndwmnals
whom the qroup analysis representg. ’rhe analysis used in

this study to investigate such internal factors utilized a

1
1
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correlationa procedure. 1he set of frequencies correspond-
ing to each objective for each respondent was subjected to

'a correlational analysis using the Pearson Product-toment ok
correlauon (DEST uz) computer proéram which was prepared f

* by the musmn o [Educational Research Services of the

University of KYBEEER, _This procedure provided a correlat-
ional matrlx concerning the amount. of consistency (ox: -

spread) in the scores éocmted with -each objective over .k

the ‘group of 37 mathematiésinstrustors involvad fh ¥He,

study. A model of this matrix and a diagramatic breakdown

. into components fof further analysis is provided in Figure

1 (page 42). ’

ThE correlatlonal ma\:rlx was consldered to have,

three defincable conponents, identifiable in its four
quadrants. Quadrant 1 entries represented co;—r‘élacion

CoSEENE RS WHIEE phov Laed Bn indication of thel\amount B¢ -
consistency (or'spread) among the individual rankings
associaped with the objectives within the group of trade
school .mathegatics mstruc‘tors. In other wcéds, we have - -
wEet op within group correlation coefficients for this  ° o
" pasticular group Sf mathematics instructors. Similarly,

Quadrant 4 provided 2 set of within’ group corrélation co- . o

efficients for the group of university mat‘hem‘a‘tics instructors.

_The third component m _the matrix was 1dent1.f).ed in the

‘second .ahd thll‘d quadrants as represennng the amount of

cons1stex\cy for spread) between the individual Fankings by

the two gmups involved in the study, that is, a-set of




"t Y e o
From each of the, abové  component®

>correlatmnal —
matrix, a random sample of 30 correlatwn coeffxclents was

selested for the _purpose of comparing the correlatmns of

£he, enes components i Grder o establish any differandes

thak may'have sxisted, Hoyever, the ‘sampling dlstnbutl n

of’ correlation coefficients is not normal, and*‘consequenil‘y.\
when éestmg the null hypotheSLS of a pupulatxon correla: ‘mru
being other than a” zero cozre(latm, one must make use of‘i TS

cha Fisher 2 transfcrmatxon of the correlation coefhcxen

|
t
¢
(x) {pdwards, 1963). This Eehnstoratien otaliaes Ehe ¥

distribution Gf the cm‘:elanion coefficients ‘Using this.

approach, one can: then‘app'lywa one»way analysis 9f variance i 3

to the three sets of correlatlon f;oefflclents in oxder tc

determlne the existence oE sanlhcant dxffexences. P N :

The means and standard ‘deviations of the ‘Fisher , z'\ ¥ g 8 @

corresponding” to the three T ndom samples of correlation

coeifl‘lents are presented/ n Table 5 sz i %

When a ohe-way anallysis of var_mce wds applied to . .7
these data,.ds shown in Table 6, it was found that a sig= + .

nificant difference (p<.05) existéd among the thre/’e set's of .

. R PO
scores; thdt is, among. the corrélation coefficients for
-the rankings Of objectifes within'the group of u J.verslty

mathe}natms Lnstx;uctnx . the correlation cDeffu:).ents for

mathematics instructdrs, and the cqzrelanon coeffxc;ent/s

for the. rankings of fabjectives betvees the trade school and




e ) Table 5 ) #

I}
e oy o ID 2 Yo B i
~Mean Scores and Standard Deviations of Fishex/s's associated §
A .
with the Corrélation Coefficients (r) ' .4 2

.| within Trade | Within University -| ‘Betwpen Trade School |, . °

School Group Group and University Group
(n=30), (n=30) (n=30)" g B
; : ‘ ‘
sp T s % .sp_ 7 L
Lo ©, n|eases L2660 L2610 .3223 .1068 2052 .
x| 418 R R 11 ‘106 ) . ok
- B R
' Note - represents the cokrelation coefficient associated |
with Z.




L }3;:.

Sunmary Of Apalysis of Variance involving the Components :
LOf the Correlational Matrix (IXT, uxu,'-r)\iu)
: U e T x Y

; “Y sums  |:Degrees |’ ) %
o~ * of. of Mean R L
Squares | Freedom | Squares | F-ratio Ll’rqbabi;ity
Between 2 3 N )
groups 12.0467 <.001
w;thm — |
grcups 3
"reject at .05 level of significanice 7 p

L
conr}:\auon coefflclents for the mt,hm trade
. school maéhematxcs msﬁuccors group

ko Sederalation soefEicients for the st
: -+ university nathematics m$trucm:s grbup. .-

% TXU = correlanon coefficients for the between tradg
2 &chool -and nnlversxty nathematics mscmcmrs
: group i

o A Table € . . * 13, - b

@
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universi;y jnstr_uctors\ E.urther analysr-s, ysing the s:hefre'

compansnn b Al as.shown sinfable 7, Enund that the

correlation: cocfficxents for, the within un;versxry par_h-

ema ics lnstructnrs group md not differ si antly .

($>.05) From thosea{or the ﬂ;;&tween £rade school and university

' mathematics e irattors gro_.up. However, the difference

bgtween the correlation ficients for the within university

mathematics Lns;xu Ts qroup and those for the within trade

ics ~.\nstructors qmup, and the (hffe:ence 4 . i

school mathem:
betueen the forrelation coefficients for-the within trade

nstxudtors group and those [for the

sehool may matics"
! : ¥

4 betweel tradL schqm). and unlversxty mathematics instzuctors 4
o “ 7 .
gr /ﬁ'g significant, o< 08): - 8 ey 9, T 1
/7. Although the cecrelation coefficient ‘(Table 5, page i

As) correspondlng to the mean Fisher 2 of each group was ..

somevhat dxfferénr. rom zexoinia positive, duectlon, a 3 =

il tes!.‘ of the hypothesxs of zexa corregatxon -(Edwards, 1963)

shwed thal: the mean coxrelatxon coefficient for the Hithxn

trdde school mathematics instructors group was sjgnifi¢antly

different (p<.05) from zero correlation, while the mean ° ° / W

correlation coefficients for ‘the other two components were /

. ot significantly different (p>.05) from zero correlation.

. /. The test of homogeneity of the 30 values of r,

each casg, wis used to test the hypothesis that the 30

cozre!a ion ccefficlem:s (r) were homogeneous; that xs in.

Y 7 =0 ! :
s pach case, the 30 values of r wer% all estimates of the same

population value (Edwards, 1963). This test required. the




(N=9q)

dffference “bdtween medns -

)

+1

MSW(-—" e

@
Group Sample Méan n )
TXT ¢ K 30 ;
: / X ; )
X2 30
Xs=: 30
¥ - L]
= o 3 1
e \
Contrast [ e uwz /0,
5 T
A=pr-u2 .1853 .0048 2.6670%°
Bepi-us L3402 .0048 voa01sk s
C=Hzry 1549 0048+ 1.2.2319,
g g
Note -- *reject at :05 leyel of. significance

%




finding of - S 3 ud

with (k-1) degrees offreedom where k is the number values

of r(k=30). It was found that the x? value for the within

university mathematics instructors group was a significant

value (p<. 05§. The X2 values for the’ other-typ components

were nonsxgmf;cant_ values, that is, one could conclude tnar_ '
the 't values were humogenenus Jfor these two partmular com— v

ponents. In other words, it was found that the cnrvelation: | .

cDefflcxents associated with the rankings ‘within the group .

“of uruversu:y mathematics msttuctozs were not® ngnlflcancly

hqmuqeneous. HQwevet, the cdtrelanon coefficients associated

‘-with the rankings within “the qz;oup of_trade’ '?chool mathematics .

" nstrictérs and those associated with the rankings between

. the trade school and university mathematics ‘instructors. - - .

“to 1mportance? g o ’ 5,

“.1evél of the obj’ec:wes for’ secundary schotymathematxcs as o



o . % ey

belongs and the behavioral i.-vel of the ob)ectxve

& ‘The mean scores and scanchrd devxandhs of ﬂ:e

scores of the trade school machema:xcs instructors and the

" ‘uniVersity mathematics instructors on the objectives of

both low and high behavioral levels are shownin Table 8.

- A two-way analysis of varr-mce. uhichwas applied %o these -

« 6l

data, ylelded the results shmm ‘in Table 9. Upon inspection )

. of the means xn Table. §,~and the F ratio in Table 9, it was

‘found that mer_e-was po. sigpificant’ interaction effect

(p>.05) between group membership and behavioral "level, of

e e
“the objectives, In'other words, there'was no significant

difference (p>.05) in relative m\purtance attached to. the

behavioral fevel of Fhe objeCtives by either group.

P Y \ o . =
1 % w5
Results Relating to Question 5 * o < e

Question 5. Do-trade school mathematics instructors,

and university mathematics instructors agree on the content

.area of the objectives for sedondity.school mathematics

as“to importance? X

Results. Question 5'dea1§ pmﬁa:uy with the
interaction effect between the _group membership of the
respondents and ‘the content area of the op]ectwes. -

The mean scozes and itandard devxatxons, xelevant
to the interaction effect e.xpressed in Qnesl;.mn 5 concerning
group.membership intepactinq with the cSn:gnt area'of. the
objectives, are-listed in Table 10. A two-way analysis of

varidnce was applied to these data, . the results of which

@
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Table 9 7 e )
Summary of Analysis of Variance Involving. the Behavior Level
Of the Objectives and the Different Groups of Instructors
’ . Source Sum | Degrees
of of of Mean :
Variation Squares | Freedom | Squares F—rativc Probability
Group 0 53 o [ o >25 5 ' .
. Wi | i
Behavior : ‘ . \
. le_vel 2,07 1 . 2,07 | .7941 . 228 T
Interaction | 10.023 1 | o.0232..0079 . .25 ;
Within i o O it
s 3784.16 | 7Q 2.94 ) o
) M . !
4 H
" . 1
. = . ]
! ; ;
; A, :
. » :
'\\
d +
K1 ' 3
h - : .
%, -
& : , g
i !
TaL
By 4 '
i3 . '
it B -
: ‘




64.

% .
. ' #
—
N
. . o SIOFONIISUT|
219 TL'ST (Zp°L 88°BT| ¥8°L TP*OT [ 6T"L 00°PT | bZ'S SE°SZ | 00°8 €S°ST | 80°L 90°9T | 99°F 65 -69°L L¥"Te | SoTAmBREN
- ‘\ g 3 - K3rszeatun)
2 a5
¥ - d
3 - = . 4 i sacjonTIsux
TU°9 08792 (T2°L OV°ZT| py"¥ 02°L '|68°h SO°2ZT | BE'Y S6°0Z | 88"V SS°ET [¥9°S.SZ*PT |6€°L ST'SZ | SO°L §9°0Z | SOTIMUBER|
g g j TooUds eper
> . i .
as weo | as weow [ s ueew | as ueow | as weew | G5 uww | G5 weew. | a5 weew | s ueew
N
SR e | e | SR | iy | ey | s s | )
. " &3TTTqeqoza m_sauﬂmz N TR ~Sise TR .
- . #eATISSLq0 Sl 3O swexy uFAUGD SUOTIEA SUD UO -
sI030NI3SUT 30O mmncnu yjog I03 maoﬂuq;a/w PIEPUEIS PUB S2I005 UBAW

0T 219%L




' Jmathematics instructors and the mean score ¥or the university

are shown in Table 11. The results showed that there was . :
a significant interaction ‘effect (p¢.05) betueen group
ielbERe B AN Ehe onEenE e OF the objectives.

Where significant dlfferences of the fiean scores v
were noted, individual cell comparisons were made to determine
at what levels oET the factors involved such interaction effects
existed. For this purpose, the analysis befween all possible!

paifs of means, in a logical grouping of means, was carrled

" out, uslnq the* Newman-Keuls procedure (Wlner, 1971) ThlS
procedure,_ for each of ‘the multiple cell comparisons, is. = 7
outlined in Tables 12, 13, and 14 ’ i

Inspection of Tablg 12 shows that for the trade
school mathestics" Snstructors: there yas a signifisant

| difference (p<.05) between the means of all content areas;

H

with the exceptions of non-significant differencds between
the means for.logic and relations, the means for geometry and
wraphsi ard the means for algebra and number systems. In
‘the case of the university mathematics instructors (Table 13)
non-significant differences (p>.05) existed. betveen. the means -
for measurement, geometry, graphs and appncamons, while
for all other individual cell mean comparisons slgnlfmant ‘
differences were fourd.

In Table 14 there are nine dlffer&ht individual cell °
mean comparisons, ome for each content axea. In each ‘case
the comparison involved the mean score foz the trade school _

P ; : Coae
mathematics instructors in a particular content area. An
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Summary of analysis of Variance,Involving the Content Area

Of the Objectives and the Different Groups of Instructors

source sum | Degrees :
of of of Mean :

variation Squares | Freedom | Squares| F-ratio | Probability
- Group ..o # o o 0 525
Content. i - i
e ; 365.06 8 44.51 | 20.14 <.00L

Interaction| 148.86 8 18.61 8.42% <.001

Within -

group - |12774.75| 315 2.21 .

*reject-at .05 level of significance
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Ordered Means

w
, 2065 21.47

15:59 25.15

14.25 -16.:06

. ' 69.
¥ . N >
" Tabk T 259 TR 4
Induudual Ce.u Compansons —Group Heans for Each Content' Area ‘I‘
s = oy Nug\ber’ oA o g :
i [ Systens Measurement Geometry

Differences W A 9.56% . ST1.81%¢ 4
: S - Relations
A i Gpaphy ¥ Algebr? | & Functions
Ordered Means. | 13.55 15,53 | 20,95 25.35 | 12.05- 14.00
‘Differences . - [+ 1.98%. |+ 4:40% . 1.95¢
e .
o \ i ) o 1 ]
L g - : . -~ 4
! Probability ®
: - & Statistics Leqiq . Applications
A ’ S
g Ordered Means | 7:20 10.41 | 12.40 1888 | 15.71 “26.80°( ;
& - : g A o A
% Differences B T P 't To1L09* A-
:!,“.. . - e - : ¥ . .
P il Aqgslzn =2.77 b My
+ . . critical Value = Sigza’ 95(1—,3151 = 0.9 Hoy .
3 *reject at 0.05 level of significance Ea o b
g - 3 ' 2 -
- . - o i ‘
. % w




analysis of -these data showed that there was W signiEicant
difference (p<.05) in all cases except in the content' arga o
of number systems. Furthermore, ypon inspection of Table -
10, it can be seen that, with the exceptions of applications
"ana meas: émer‘t, in all of thi¢ other content areas tqeometry. -
graphs, algabra, ‘relations and. funcnons, probability and

1 :
statisticds, and logié) the university mathematics instrubtor

had the hig cans. ? e
. Sunmary of the Findings. . - : =

. the study outlined earlier,

THe ‘purposes GfEnis study were to esta i_s'n rank

orderlngs of a set of objectives for seconda\ry schoo].. math,

emam:s by trade school and university mathematu:s Jnstrucmrs, o

~and to, determine: the perceptions by Ehidep, i groups ‘as to

the importdnce, of the nb)ectlves in the, secondary :School.

mathemaucs program; and from there to analyze-and campare‘

trese perceptlons relative’to each group. 1: vas found that

thete was'a degreé of.agreement between' ks i groups’ in

the rankings'of the.objectives in the sense that Objectives |

"2 (number systems-high cognitive), 3 (measurement-low’cognitive), -

+7 (graphs-low cbgnitive) , 10 (algebra-high cognitive), 12 it

(relatlons ‘and functmns—mgh cognitive), 13 (probabxhty

and statxstlcs “low cognltxve) , and l4 (probability and




' statiskics-high cognitive) differed by two'or fewer ranks
.. yhen the rankings for.cach of these objectives, by, both the*
. trade school and university mathematics instructors, were [
compared. liowever, a degree of aisdgreement’ also existed
in the rankings of ch§ob]ecmves in'the sense that Objectives

4 (mcasurcment “higH dognitive), 9 (algebra-1dw cognitive) , s

16 (logic-high cognivite), 17.(applications-low cognu:xve)
~and 18 (appucanons high cognitive) differed by.six of

" more ranks when the rankmgs for each’ of these objectives, |

by both the trade school and pmverslty mathematics mscruotars.

. 7 were compared, Tt was also found -that both groups rated ‘the .

g object.wes dealing with ‘probability and “statistics as ran\(lng
% least in relative 1mportance. The group of trade scnool i
¥ . mathematics instryctors rated objecuvesaeali}aé ek dopitos
_~ . ations and m\easurement as highest in relative 1n\portance . e
;s while the qroup of university mathematics 1nstructors rated

ob)ecbl_ves dealing when algebra as highest in relative :
importance. - : §
Homogeneous® cor‘zeia:ion coefficients were found

.among the correlations ‘ot the rankings within the group of

trade schqol, mqthemables mstiuctors, while the correlauons
©Of. the rankings within the group of university mathematics
instructors were nct homogeneous. ’Als 1nconslstency of :
/{cﬁjmm the universsey groniiiad supportos by & t
test Of the hypothesis that the correlations are not

significantly different from zero correlatlon, wmch showed

that ‘the mean’correlation for, the within un_xverslty mabh—




stef Bats cor:e_lamcn. s, n wever, was nokt th

case -

for “the within-trade-school mat] ematics 1nstructors group. Coe

. The'null hypothesis e ng’ interaction.effect g e g

o ® . ives was shown to'be non-significant. ' Howeve

betwesn group membership el coﬁnxtwe level of the ob]ect— to i
I, there was

significant, interaction effect betweemgt‘odl \fiembership .

s and content area of the objectives. There was r\o slgnlflcant
»

difference ‘between the means of logxc .and relatlons ,and d

functions, betweef thé means for geonetry-and graphs, ana 5

. &
b

befween the means for algebra and nunber syste

rranlied AT

by the trade school group. For the university gropp there -

? were non—smmfu:ant d]_fferencgs aﬁng the means for g . .
. méasurement, ‘gegnetry, ‘qraphs, and applications. In both . ° .
cages) sxgmfman: differences were fcund between all other:

content a;eas by each group. ”Furj:hermﬂre, with the Except)cn -

o nuibes systems, the means of each cthdr content area .




. | ) 7
_ This chapter provides an overVLew, in xetrospect, .

. Of the: prcblem ux{der dnvestigation, the msrrumnntanon

" . ihvolVed in thé qcnec:mn of the data,. the populatlon about

whon\ the study 1s concerned, and the analysis applied to’

: the,v‘]atm i Concli8ions arising out of the findinys of the | i

study are also presented. Fufthermore, the writer provides

some dscussion relating: o possible implications of the

results and some énqgescmns for further resedrch: ¥

,summary of the Invegtigation o 5

 The present study. was designed prinarily to examing
‘the perceptions Of two groups of post~secondazy mathemaucs g
instructors. (trade school mathematics instructors and
unlversxty machemancs mstructors) ‘relatxve to a set of
general ob)cctl\les for secondary erioet: mathematmcs‘
Furthermore, 'attemgts ‘were vgade to a\'ﬂ\lyze/énd ‘compare
thes‘e pefceptions ir an’ctfort 'ty determine any ‘trends &n
Ehe ‘ways B pre groups. perceived the cb]ectlves,

rélative to each axher = \

o

Questluns explpred. Relanmg to, the primary purpo.,e I

-VT'% % o

/. of ‘the study thi" folloying quesuons vere. specified ang”

: explored: . .-

(4 that rankings result from ‘applying a




7 5
method of pairc: x:umpnrxsnns to/)ﬂ

/k : ob)ucuves for secondary s 2 il

e “mathematics uxth trade schocl m—

ematics ins tructors mal

chmx:e53

What rankings r'esu}’: £rom applying a.

method '6f ‘paired domparisons to 18 b,

objectives for sécbndary sehool . g A

N mat:hemancs xr.h umversxty ma‘the‘natx;;s

instructors makxng the choxces”
L (xu) How are these ramungs coxxelued’

Lk (lv) Do trade schncl mathenatxcs instructors
and unlversxty mathematics instructors
agree on-the cognitive level of the

. " objectives for’secondary scliool

mathematics a8 to importance? "W
W -bo’ trade @choul mathemat ics 1nstructors
and universlty mathematica 1nstructors
v agree on the content ‘area of the
.. \ ' objectives for secondaty school

+ matheriatics 'as to iffortance?.

., The instruments. In order to gather’ the necessary -

data, an agpmp‘ria:e instrument was devised., Following a* .=~

survey of the lxteratufe and Pprojects pertinent to the study

Of the needs Gnd amnues ot secondary s¢hool mathemaucs




. . i
objectives was edited and rivised in consultatlon with a &
pandl- o f mﬂLhematLCs educators ‘to produce a " eitiEl TiEe of !

18 objectives. These objectives, in - final forn, s

. each of which was,in turn represented by one objective 5

|
i
represénted nine different content areas of Mathematics, : ‘
1

classified as an objective of high'cognitive behavior, and

another objective classified as oné of low cognitive,
' pehavior. - Bach of the objectives was: then paired with each
other ‘objective & produce a possmla 153 distinct pairs ;

of objectives. The ipsirument, in its final form, consisted. L

“  af 153 pairs of objectives, for each of which an individual
réﬁp?ndént‘ was asked to make a choice as to which objective |
. . ' & . v i Ji
. . -in each pair-he considered more important to secondary

school mathematxcs. . =5 o )

Samples The respondents were selected" ‘randomly :
P fron the faculty of the Mathenatics Department of Menorial
: Unxversxty of Newfoundland and, the mathematics staffs of . ’. R

.the various trade schoels throughbut the province of

o Nelifoundland. " keplies Were obtained from.20 trade schopl
oy

’ machcmamcs J_ns\sructors and 17 university mathematlcs N ¥

. ,
“instruetors.

nalzs;s. The collected data were sub]ected to

several analye S procedures in response to the questxons

b Ginder mvesng tmn. “ Appropriate correlatlonal analysis, \

analysis of variance,:.and individual cell con‘\parisons \

easures; were -used to evaluate the data collected by the

{nstrument. : /
5 :




Conclusions ’ "
¢ . N P
cémparison of the-rankings of objectives by Both
§eoups dees not imply total ‘disagreement between the trade '

school mathematics instructdrs and the university mathematics

| instructors as to the relative importance of the objectives

for secondary school ics. In 393 af th th

statistics at a high cognit

ives deal:

same objective, rated by both groups, differed by two or .’ {

fewer ranks. These 1ncluded objectivgs déaling with systems
of numberss dlgehtadc expréssions and septences,” and their

solutions, relations and functidns, and probability and

Ve level of behavior, and object-:

ives dealing with measurement, grdphs, and probability and'

statistics at a low Cognltlve level of behavlor Nevertheless,. B

in 28% of the cases the _same object).ve, rated by both groups,
differed by-su( Or more ranks, thus lndlcatlng a degree.of

d;saqreement between the two groups 'l‘hese mcluded object~-

Lwith" m_easurement, logic,-and applications, at

a high codpitive level of hehavior, and- objectives dealing

= I3 L . !
with algebrdic expressions and sentefices, and their solutions,

- 2 5
and applications. at % low'cognitive level'Qf beéhavior.

In the case of what gould be ‘considered the,important

xanks, for example ranks 1 through 5, it was found thiy

" Objective 10 (algebra high ccgmmve) and objebuve 3

(measirenentsloN counitive) Nere  CommoR; to both - .
of the Ob]ectl\les assigned to the lower ranks or ranks of °
least importance, for example :anks'm thru,ugh 18, it was -
aqam found :hat a degx‘ee of agpee{nent‘ex1$ted. In this case,

i
i
d




. Objectivc‘lz (relations\ang functiondtiign ooanitivel, Ch

oh;ecnve 14 *(probability- \and statxstlcs hivh coqnlem] 4

P,
. - and Objective 13 Iprobabgllt}iﬂd statistics-low cognitive)

were common’ to, both rankings. -4y

" Based on the rankings (Tab e IV, page 51} it

appeared that the trade school mathematlcs instructors

moTE IMpOTEance To the o‘bjectl\i Which had straight

orward and rather direct implications

lved in trade-.

oriented p:ograms; for example, those objectives dealing i

mth apphca(:mns and measurefient. This same group also
’

vendch xa attach relat)\)gly Little importance to objectives

dealing with structure and assumptions in nathematics, for

exanple, those ob]ectlves ealing with the’ function concept: .

and the structure of geometry, as wéll as ‘to those objectives
_dealing with motions of probability and statistics. Asa

group, the university mathematics, instructors rated objectives

% SERVEH VA AIGEREAIE) eSS a0 IenEaREEE,, KA (HELE
solutions high in relative importance. liovever, as was the . i
-case wi:h\;he- trade school group, the university.group rated )
objeatives dealing with probability and statistics; and,the .
function cencept, very low in ceyAbivE importance. But in

the interpretation of ‘the rasults relating to group data,

coftsideration. must be given to the question of ‘the internal

consistengy of the rankings: This question is given some .- - ¥

attenLlunJQl the following dlscusslom . ’ y
e (R
in.the analysis deallnq with the quest1on of how -

‘the rankings 6f both groups were correlated, it was £ound v




5 5 78.

-

that a significant correlation existed between the rankings,

_afSociated with the objectives, by both groups. However,

a-further analysis which tested the significance of the

correlations between the scores associated with the objectives

- by individua pondents (refer to Figure 1, page 42) showed

that the mean /relation coefficient associatéjl with the

N\

ot

rankings for "the objectives by the individual trade school
mathematics mstructors d)ffered significantly fron the
conresponqu mean :orzelatmh coefficient nssoclated with
the rankmgs by the u\d.wxdual tniversity mathematics

lnstructors. Purthermore, £ tests of the hypotheses of

7 zero correlation showed that of the mean corxelatxon co-

efficients for the rankings within the trade school group
and within the university group Bnly the Hean correlation
coefficient associated with thé individual trade school
mathematics .instructors differed ‘significanl:ly from zero
correlation.  This would seem to imply that the.rankings
within the university group were not correlated with each
other. In addition, if was found that the correlation
coefficients associated with the individual university
mathematics instructors were it significanfly homgeneoj:i;
that is, there was a»sign‘ifiqan;:/deqree,uf variability in
the correlational values of the rankings within the university

" group. - Based on thege fmdmgs it can be argued that there

was variation hmunq the unlversxty mathematics, mstrucwrs

as to the relatwe order of ).mportan gﬂ the* ohgectxves.

' Howev_et, this was not the case[for the rankmgs ‘by“the trade

>

LA o




Al : y
L .
school group. Consequently, any interpretationtof the

: o I -
results. relating to the university mathematics instructors,

as a group, must be subjected to the finding that there was 1

a significant inconsistency between individual university. P ”
mathematics instructors in responding to the relative: -~ ‘ . ¥i%
7
importance of the dbjectives. o 5y gt /
/L d
The NULL AYp: IE OO o = = L

= /
/
/ $
the group to whxch the respondent belongs and - the behavmral e ‘
4 I

leva.l of the ob]ec:lxves is non-: slquicant. This would 5 ;

suggest that the behavioral level of the objectives was

not considered a differeppiating factor among the object- - i
1 . 5 i 58

ives, by either group of instructors. ! i
However, the null hypothesis of 'no interaction effect !

-between the group to which the respondent beléngs and the

-content’ area of the objectives’is significant. It was g gt

found that trade school mathematlcs instructors indicated

no sanxhcant dxf'icrences m mpo:cancc between the

Q!\:je:tives for geometry and graphs, between the abjectives ) « i
for algebra.and number systems, and between the:.objectives”

for logic and relations and functions. For the objectives .
of all other content areas there. were siquxcant dxf‘exences o J
ih importance between them. " the unxversxty mathemancs

“instructors indicited no slgnxflcant alwes in mpor:ance S
betieen the objectlves for measurement. gebmetry, qraphs,' B

apd qppllcatlcns, while the level of relative importdnce /

betuben the objectives-for all other content areas differed

significantly. 'Furthermore, it was found that there was no 2




the objectivés for applications and measurement, the

s;gmm(Lanc aifference in tnc :elamve 1mportan|:e placed

on. the objectives dealing With number systems by both groups

However, in all other, content areas, with the exception of

university mathematics ihstructors attached significantly ~

greater importance on the objectives than-did the trade

school mathematics

structors.
. Relative to the-jnterprecaéwn of the results con-

cernfing the 1ntemcb10n,,effects inyolving the group. of

unlver51ty mathematlds mstructors, 11: should <be remembered

that the test er homogene‘ ty of the cnrrelatlon coeffunents

ssociated with the rankings of ‘the obj‘ectlves by the

.individual university ‘mathemati¢s ingtructors showed ‘that

. the rankings of the objectives were slqnificantmy‘,non-‘

nomoqenec'us. This would m\ply that any conclusions drawn,v

relanve to the group data for the university mathemamcs

_instructors, would have to be done so in view of the in- -

consisténcy within this group/with respect to the rankings
of the objectives. . ’ i

Ih summary the conclusions drawn from the study
could be enumerated as follows:

1. Thére was a degree of agreement between Jthe |

; rankings of the objectives -for' seccndary school -mat'h'efna‘tics

hyﬁthc group ‘of trade school mathematlcs 1nstrucccrs and the .

gmup of unxversity mathematms mscructors However, ghe

trade school mathen\a c/s ;,nstzug)tors group J_ndlcated that,




» dealmq with algebra to be the most mlpon:an

v -
:the most. inportant,” in that order, while.the university .-

mathematics instructors group indicated the objectives .

However,
both groups indicated’ that -the objécﬁ_wu—dealinq with
probability and statxst}.cs were of least importance relative

to the other ob)ecuvesA Both groups also attached ruatxvely

TEtie unpul.r.nnl:a T The nujel:t).ve deahnq w.u:h the concept
» of, funci‘.lan as a unifying nouon in mathmac;c:.
2. There was ‘a’ slgnxfxcant consxstency 1n the ' v

rank:mqs by the trade schodl mathematics instructors, whereas,,

this was not the case with  the univarsj,ty mathematics in- :

structors. '

LA There was no s pificant dlfference attached to

the 1nportance of the cognitive level of the oh;ecuves by X

“either group. F . , -
4. Th;‘t(ade school mathematics instrucwrs group
did ot indicate amy‘dxffexenee in the relative lmpottance
of the objectives zm— geometry over those for graphs, ‘of
the objectives for. algehra 2 dver those for numbgr systems,
and of the oh]ectives for logic ovgt_those for relations and
fhuctisnns Fhe university n;étpel;la;ica Innteucborsigrom.
Y, not indicate any e importance 2
among the ohJectxves ‘for n?suxement, geometry, gzaphs. and .

applu:ntmns. o il o e

5 & =
5 5. \ Both, groups astached the same reJ,atu/e l;“portance

to the objeccgves for number systems. However, the "university .




‘ance to the objectives deal ing With geometry, graphs,
‘al-gebmic expressions and sentences; and Lheir solutions;
‘relations and functions, probabllxty and stat)_stxcs Nand

“logic than did the group of trade schopl mithematics in-
structors. On the. ether hind, the trade school mathematxcs gy

instructors placed greater importance on objectives deal)ng

ith L for e ux:emem: Than dm ‘the group of
. University mathematics mstructozs i . 5

Gl i 6. The interprétation of these conclusions.should-

be made relative to Conclusion 2.

‘Implic‘at‘ions and ! ion: . <
The findings of the study do not indicate ‘t_qtal
disagreement between the group of trade school mathematics -
‘instructars and the group o?‘univarsity mathem;tics in-
structors concerning thé relgc{ve importance of the objectives
for secondary school mathematics. Howeyéz, the high rankings
of importance attached to the objectives for applications
" and measurement by the gropp of trade school mathematics
J.nstructors as opposed to that «of the group of unxvers)ty
wathianatits xnstructcrs is not shrprlslng since these are
two practical aspebis oEimaChestiey i trade-or iented courses.

on thd other hand, bcth groups appéar to agree on_the  relative..

non= mpmtanc; oF the obj ctives fox probability’ and statistics.
one can donjecture that this may relate to the relatively
- little doverage presently given, in secondary school math-

ematics courses, to this particular content area.
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s - i
. Another £inding which cergaLnxy has implications

¢ regarding the interpretation of @’hxfa results of this study
relates to the question of the consistency. of the rankings e
associated with the individuals in’ both.groups. .The nen- z i

honogeneity of the correlation ‘¢opfficients of the rankings

. for the nnlverslty mathematics imstructors suggests that the ’

va) £

bEtWEET THE TWO groups mist be Frowered:
Bun g in 1ight of the question of agreement within the.group .of
) - e
univérsity mathematics instructors’ .It is plausableto suggest

that the source of disagreement within the university'group

of mathematics instructors, relatés to “the background of the -

instructors. This group is composed of individuals who

"specialize or, have ‘interests in particular ccntents areas.
Whereas the individualgfAn the group of trade schodl jiatrena e
_instruators, for the whst part, have a general background in . o

mathemdtics -and, furthermore, have a_ sonewha} common goal g

oriented)towards’ the practmalltles of, mathejnaucs This

would Hrovide -a basis for ‘a greater deq.ree of_cansxstency,

) in npinion regakding the importance of objectives for second-
\ .‘ary schoo) mathamat‘lcs‘
I\lthcuqh it was suggested that sm\llar)ty or dis-

\_similarity among the backgrounds of the ‘individuals involved

irs- study tlayh ve ‘HEFected the conmstency of response ¥
within - each g;cup, one might also point out that the consistericy - . ...
'y OF response miay be related to the nature of the course’of

< study for. wmch the mdavldual :mstructor is xesponsxble.

. For instance, Agghe trade schools wer £ind mathematws courses




-~courses fof techndlagy progeams and

of two basxc typ;

courses far trade prograns . e level of mathenatics ih -«

chese programs are distinct: e1y>d1rfemnt Hovever, the
number of trade school ma.themam.cs nstrucbors who ‘are: |-

totally involved in the technoldgy programs are’ vcry few.

* Due to the overlap of lnstructors in both the teehnology

prograps and thotrad 4 ehe izt

v
the trade school mathematics 1nstructors are 1nvol</ed in ‘thé "
trade programs, it'is not surprising that there uas a-degree
of CDnslStenCy in theu respbnses concermng. secondary schcol
mathemancs. wmun the university group e aga!n flndmwn
subgwups—»;umo: division instructors and sehior division,

instructors. "VIn®his case, we'have )un-mr division® 1nstructors R

vihor are concerned primdrily mth the teachmg of mathenatlcs =~

to students; who are frésh ‘Gt ‘of the, secundary schdol environ :

_Oh the, g ‘hand, it 45 the senior dx\usmn instractors.

e recslve students who have ‘passed throuh a sta_qe of 'oriepts

- atiop and learnan matunty, éo to ek " fe_would_not be s

unreasonable, the, ‘to sugges«; that :heée two ‘groups would

d'lffe: 1,n theu petcepmms of the mathemtlcal needs! cr lugh
M

school ﬁtudents g Therefore, it is rech\mended that a sxmllar

vstudy ‘be carned out: using”: subgroups ‘Of “those groups used i

this study ‘These siould mcluae Junior’ and $enmr aivisitn

~nstructd>rs B the unwersu—.y ana mstructors invglved i« " 7+

" technoiogy and trade; praqrams at. the trade setiools. Y e

T It vds Found that ‘there wa's no significant ‘4ifference, o %

“as to the relatlve 1mportance oE Tof cognimve objectlves
. e oy .




3 and mgh cogn)klve ob;ecnvu by both qréupsk Tl;us would
seem to have sofie beanng on €he controversy which suggssts

t_har. Ehie trade schools courses are more concerned wlth low”

levelor skill-oriented objedtives as opposed to somewhat .
. higher cognitive level objectives for unlversu:y mathematics .

courses. T.hcrexappears to be asconsensus of opinion that
nEy rad primaty requiTe e STIEnts o be Well
o 0

,equxpped in the Gperationallyroriented aspects of nathematicsy ‘

v thus indica ting the acqu)sxtlon of alow level of cognitive

behavior. The vmy is also prevalent that the university % .
mithematics departments are more concernéd about the strupttbal

and conpgpudal.fiameworks in mathematics; a notion which would *

suggest the'acquisitibn SE e high level orcogmnve ‘behdvior.
A T— would ippear o be the dams, the ciRAEREE
* this study seem to. Lndlcate otherwlse‘ But agaxn this must- .
bé interpreted in light ofithe question of: the within sroup
irsesi GORSE S EROY ieTE TANEE earher. Nevertheliss; 1" is suggestad
°°that an examination-of seconhary school mathemat).cs proq ams, .
with fespect to more t;x:eclse ang well defired behavioFal
Lévels o2 the objectivesy be u‘.:;err.aken_ 1t is. thérefole
recommended that a study sinilar'to the present study which’
‘involves behavmral objecnves of va:‘mus coghitive levels,
Baseizobad ionk: RN
.+« 'then mnsmenng the mathematxcal" r(eeas of students -

anangGu< to Blogm' s taxonom

G b
- upcn‘,completmn of secon; ar,y schooL mathemabxcs programs ‘g .

some conslderatlon should be given to those Students who

* - do not. pursue, furthet educatior on q ost-secondary I:Trel. .
of e on 4




| ‘needs’ of ‘secondary.

sinesses or other prof

riowk »édg‘e’ "
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