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ABSTRACT

The purpose of this study was to investígate the

advisabílÍt¡- of íncluding a unít of vectors 1n the Manitoba

L{athematics lOl progra.Ill, Because vectors have practical

applícations, it was hoped that students would appreciate

the usefulness of vectors and accept positÍvely a study of

the topÍ-c. Attitude towards and achievement ín vectors were

considered in the studY"

A group of fifty Manitoba Mathematics 101 students

Were taught a unit on vectors for a perfod of fíve weeks"

Student attitude towards mathematics lo¡as measured before

vectors l{ere studÍed.å attitude tovfards the study of vectors

vüas measured, after the completion of the unit' A paired

t-test was empJ-oyed to compare the pre*test and post-test

attÍtude Scores" fn additÍon, a test vüas prepared to neasure

achievement ín the unit on vectors" This test was adnin*

ístered after the completion of the unit" A t-test compared

the achievement of t,he Ï{anitoba students to a standard which

vras established by having the test written by 238 Ontario

students who Ïrad. strrd.ied. the sarae ¡aaterial, The sets of data

tr'üere subjected to a statistical anaLysis "

Anal-ysis of the data provid.ed deseriptive ínforrnation

about the experimental groupss attitude and achievement" It

was found that scores representing posltÍve attitude tov¡ards



vectors were signífíeantly higher than scoreÊ representíng

posítíve abtitud.e towards mathematÍes" There was no sÍgnifi-

cant d,ifference between the achíevement of the ManÍtoba stu-

dents and the achíevement of the 0ntarío students'

on the basis of this evídence, åt was concluded that

the ¡{athematics 101 students had a favorab}e attitude towards

the study of vectors and. that they had achleved satisfactor-

ily" It was therefore recommended. that a unit on vectors be

considered as a possible topic for the Mathematlcs 10L program"
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Chapt,er I

TNTRODUCTION

STATEMENT OF TI{E PROBLEU1

The mathematícs program ín Manit'oba has undergone

changes in the past few years. New texts have replaced old

texts at all levels of instruction. The introduetion of the

General Course in the early I9608s has provided an alternate

currículum for mathematics students in grades ten, eleven,

and tweLve, Tt may be that further changes should occur" Per-

haps some units should be deleted and replaced by new units and

perhaps some new topics shoul-d be íntroduced.

Thls study investigated a possibJ-e ehange in the

mathematics program. SpecifÍcally it dealt with the advis-

ability of ÍncludÍng a unít on vectors in the Mathematics 101

program"

PURPOSE OF THE STUDT

This study was conducted to determíne íf vectors

míght be a suitable topic for inclusío¡r in the l4athematics

tOl prograrnu Attitude towardsu and, achievement ín a unit on

vectors were considered in the investígation.

The changång curriculum and the need for furbher

change suggested that specifie topics for specífic courses

should be scientifically studied before change oecurs"
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Mathematfes and indeed education ín general has

undergone significant changes over t,l¡.e past few deeades "

J" Shiblí made an observation in a book published in L93Zt

The new philosophy of edueation has emphasízed the
changing eharacten of our civiflzatíon and has
demanded an educatlon that is not static but dpramic"
These developments have had a marked infl-uence upon
the curriculum of the secondary school. The various
courses of study have been altered or modifíed to
meet the new demands, Teachers of mathematies have
been reorganizing the courses of study and changing
the methods of ins$ruction in harnony with the
spÍrit of the age,¿

The mathematics program in Manitoba has been modi*

fied in recent years. currículum planners need to continue

to evaluate present prograxns so that appropríate additional
modificatÍons can be made. ïdeaIly a change in curriculurm

should occur only if a positive effect Ís to be expected" rf
possibleo subjective evaluation of programs should be supported

by scient'ific research when an alteration Ís being eonsidered,

When scientiflc research preeedes the implementation of a nev¡

unit or program there is a greater probabilíty that a posi-

tive effect lsill result" Ðonovan Johnson reeognlzes the

ímportance of scientific research ín the following:
The t,ype of research aceepted by many researchers as
having the greatest promíse for ffnding definitÍve
ans${ers is seientífÍc experímentation"¿

1-
JO

Geometry (State
r91ffi.33.

Mathematics
1966.

shibfi,
College 

u

Donovan A" Johnson, ?¡A Pattern for Research in the
Classroom,tt The Mathematies Tea , 592i+2}u May

â
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rn thís study, eeientifie research was employed to evaluate

ôhe unit on veetore as a possible addfbion to the ffiathematåcs

1-01 program,

A review of the research entftled EîStud.ent AchÍeve-

sent and Att,itude Ín a Mod.ern and a Traditional- Grade Ten

Geometry Programrffi by Robert Walter tross, provided some of
the impetus for thís study. The results of the study rnad.e by

cross are su¡nmarized briefly ln the followíng exeerpt from

the abstract of ?ris thesis:
ïn all comparison groups, except one, equivalent resurts
were obtained_by both treatments, This supported and
verifled the fÍndings of simÍlar studÍes wñLch have
eoncluded that students taking a modern geometry course
do as well- as students takÍng a traditÍoñal geometry
course" IIowever, nowhere in the data of this study-was
tþere any índication of a strongl-y positive acceptance
of geometry by either the pllot or the traditionãl
groups. Consequently further research Ís reeommended
t,o _study methods r¡¡hich willoincrease student enjoyment
and acceptance of geometry")

There may be doubt as to whether the ehange in t,he currÍculum

referred to Ín the above study was trul-y beneficial to the

students" Perhaps more extensive research shouLd have pre*

eeded the implementation of the programo

The finding that 1n neither the traditíonal nor the

piJ-ot group was there a positive acceptance of geometry is of
concern" Ït would seem that for students to receive niaxÍmum

benefíts from & eourse they should have a posftive attitude

3-Robert ÞJalter Cross, r?Stud,ent
tude in a Modern and a Traditlonal Grade
(unpublishçd Master of EducatÍon t,hesis,
robä, 1968), pp, vii-vi1Í,

AchLevement and Att,í-
Ten 0eonetry Programurl
University of l{ani-
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torqard the work. nThe attitudes of students toldards mabhemat-

ics play a vital part ín bheir learning"o& A posítive attí*

tude towards a partícular bopíe may develop whereas other

topícs may generate a negative abtitud.e. A basie purpose of

this study was to d.etermÍne whether the study of veetors v¿ould

be accepted favourably by the students.

The writer assumes that ín addition to having a

favourable attitude towards a subiect the students should be

expected to meet a certaln standard of achievement' To this

end. achievement was measured and eompared to a standard"

If a positive attitude towards veetors could be

shown to exist and if the level of achíevement could be sho¡qn

to be satisfactory it might be advisable to consfder includíng

a unít on vectors ín the Program"

THE STUDY

The stud.y was concerned with grade ten general

mathematícs commonly designated as Mathematics I01" It was

designed to determine the advisability of including a unit on

vectors in the Mathematics 101 progråIll' This Ínvestigation

was eoncerned prímarily with the attitude towards mathematics

as compared to the attitud.e towards vectors" Achievement in

I+- --ldarv Corcoran and Glenadine E. Gibþu Evaluation iJl
Irrathematics, Th_ä_ Twenty-sixth Yearbook of the National uounci]
õT-fãffi"of Mathematics (I{ashingbon: National Council of
Teaehers of Mathematics, 196tlo p. 1O5"
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the toplc v¡as measured. and compared to a standard established

by other students writíng the same best. The study began in
April u 1972 and was eompleted Ín M-ay, 1972. TLre duration of

the experiment rdas apÞroximateJ-y equal to the tíme allotment

as is suggested in Plalhe¡qatics 1Q__Teag_herl-€__g-qrnnen!-er¡r for a

simÍlar unit on veetorr"5

The experiment involved the t,eaching of the unit on

vectors to two Mathematics 101 classes or a total of fífty
students " Steps ïrere taken to eliminate the ftHawthorne

IEffect,rtu The classes were not told that they were participat*
ing in an experiment. When students made inquíries they were

given the irnpression that the unit on vectors was belng studÍed

as a normal optíon in the regular program, The researcher

baught both classes and made every effort to teaeh the experi*

mental topie with the same degree of enthusiasm, patíence, and

enterprise as he displayed in hís other teaehing.

Atgitude lvleasurement

To determine whether the students had aecepted the

vector topic wtth a favourable attítude, a pre-test, post-test

5J" J. Del Grande, J" C"Egsgard, and. H, A" Mu1-líganu
MatheuratÍcs 10 Teacherss Commentarv, Second Edition (Toront,o:

'

6-Stephen S. l{illoughbyu llTssues in the Teachíng of
MathematÍcs, n }¡.iathenatics Education, The Sixty-ninth Ïearbook
of the Natióna áy.of Hucätion (Chicago:
The University of Chi-cago Press , L97O), p. 26L"



statlstical teehnÍque was empLoyed, rmmedíat,ely príor to the

teachíng of the unít on veetors both cLasses s"rere gíven two

attitude tests" The first of these was entitl-ed }4atbematics

êttju¡d-e__qgele (MAS ) " Ir was developed. by AÍkens of rhe Unf-

versíty of Nort'h Carolina, The other was an instrument, devel*

oped by the writer under the title Ï{athematics__At,llt_ude I4easure

(MAM) " Imrnediately after the completíon of the teaching of
the unit on veetors the two tests were admínistered again.

Each test, however, was modified by:

1" replacing t,he word ?tmathematieslr with the wordtrvectorsl?;

2" making appropriate grammatical corrections rêcês*
sitated by the changes described Ín 1 above;

3. arrangíng the fte¡ns ín a different random order,

The modífied tests were respectívely entitled Mathematics Atti-

Vectors

mine if
towards

tude scale vectors (¡¿asv ) and l[alhematics Attltude Measure

(MAn{V )

Appropri-ate statistÍcal ¡rrethods lsere used to deter-
the att'itude towards vectors differed from the attítude
mathematics.

A q hjlevement Meg$UegrûCnt

An achíevement test was given to determine the level-

of achievement attained. The researcher developed an instru-
ment und.er the tÍtle Vector Achíegemeint_Test (UAL) , A jury of
experienced and qualified teachers exarnined the test" The Jury
agreed that the test adequatej-y tested the unit on vectors"

The Vector Achievement Tes'L was given Eo 238 students
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Ín Grad.e X in Ontarío who had recently conipleted a sinníl-ar

topic on vectors" The Ontario sample was seleeted randornly

from the entire provínce; thus lt was assumed that the results

on YÁT- formed a good basis for the eomparison" The achiêve-

rnent level of the 0ntario sample was statistÍcally compared to

the achíevement level of the Manitoba sanople,

DEFINTTIONS, ASSUMPTIONS9 AND IÏMTTATIONS

For this study some definitíor1s, assumptíons, and

lirnitations rüere recognized"

Definitions

Mathematícs L0l-*Mathematies 101 is the course name for the

mathematies program whlcLr was authorÍzed for grade te¡r in the

General tourse ln Manitoba" The General Course was designed

for the average student, University Ent,rance tourses are main-

tained for those students deeíring a s6ronger and more rigor-
ous aeademíe background. The majoríty of Manitoba st,udents

have traditionally taken either courses from the General Course

or courses from the University Entranee Course. A smaller per-

centage of the stud.ents pursue the Conimercial, Vocatíonal¡ otr

0ccupational Entrance Course. Recently there has been a trend

arday from students followÍng a program which includes only

General Course subjeets or onJ-y University Entrance Course sub*

jects, Students are able to choose subjects from eaeh of the

tr¡¡o courses" At present Mathenratics 101 can be consÍdered to

be a course offered to those students who desire a general
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mathematÍcs background but who do not wish to purslre the more

rigorous Mathematies l0O, A studentts choiee in mathematics

need not be affected by hÍs choice of the other subjects he

wishes to stud-y"

Unit on Y_egLors*-Thre unít on vectors is deserÍptive of

the topic on vectors taught to the experimental classes" Ït
is essentÍaLly Chapt,er T\arelve of trrathemallg-slQ (Second Edltionlu

a textbookwritten by J. J. Del Grande, J" C" Egsgardo and H" A.

I',Iulligan" Mathematiç.9__IQ is the text currently being used in
OntarÍo at the tenth grade level-"

Assurrrub:Lons

Ït was assurned that the tests used in bhe study were

both reliable and val-id" It was also assumed that the results

obtained were not affected by teacher variation" Thus any

dífferences in the attitude or achievement, measurements were

dependent on the nature of the mathernatical topic" It was fur-
ther assumed that all students involved ln the study had the

necessarl' ability to handle multiple choice type questions and

tha-t none of the students had previous exposure to any of the

test items, Finally, it was assumed that all test tÍme l-ÍmÍt,s

were adhered to and generally that tests were properly admin-

istered. "

Limj.tatÍggg

A limitation on the study may have been the lenglh of

time during whích the experiment was conducted" Long range
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results may not agree ç¡Íth the nesults obtained in this study.

A J-onger eNperimental- period.u holøeveru was not considered as

the bopÍc þras adequately covered in the fíve ¡ûreek períod, Tt

was not the intention of tL¡fs study to examÍne the advisabil-
ity of a longere more thorough treatment of vectors ln a Måth*

ematics lOl program"

HTPOTHESES TESTED

Thís str:.dy was desígned to compare attÍtude towards

the study of vectors with attitude towards mathemat,ics" To do

thÍs, the first and second hypotheses nüere formuLated. Achieve*

ment in vectors was eompared to a standard established 1n an

out-of-province class" The third hypothesÍs was establlshed

to make this conparÍson" For the purpose of the sta.tÍstical
analysis, the h¡'potheses were stated Ín null form"

Iirst HU:cotþesis

There is no signiflcant difference between the atti-
tude towards rnathematics as measured by the pre-test, $athe-
matigs AttÍtgde Sca1e., and the attitude towards veetors as

measured by t,he post*test, &rthematisS_ rt'b'Lítude :Scale_Xegbggg.

Seeqqrd Hvjrothesis

For each of the folLowíng categories of attitude,
a) student attÍtude tov¿ard.s content of sub-ject (content ) ;

b) student attitud^e
subJect (needs ) ;

c ) student ínterest

towards usefulness of
and

in subject (interest)
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no sÍgnificant dif,ferences exist betv¿een the attitude towards

mathema.tics as measured by the pre-test !{allhe¡natics tltitlxþ
Mgasugg, and. the attitude tov'¡ard vectors as measured- by the

po s t -t e s t Halh_emat i c s Atté tgd-e--l{-e as qrc--ve-q!o rE "

Third Hvpothesis

No significant dífference exists betrseen the achi€ve-

ment l-evel- of the lolathematics 101 stu.dents from ManÍtoba and

the achievement l"evel of the Grade X students from the Ontario

sample as measured by the achievement test entítled Vecto{'

Achievement Test.

}UMI'TARY

Change in curriculum ís eontinuous' There is a need

to examine carefull-y all proposed program alterations in order

to be certain that onJ-y appropriate changes are made. Student

attítude towards and achievement in a subject v\tere consj-dered

to be important critería bhat should be exa¡nined before inple*

menting currj-cular changes, This Study examined. the possibil-

ity that vectors might appropriately be included in the lirlath-

ematics 101. program, To do thisu student attitudætowards and

achievement in vectors were considered and the results used as

a basis to forrnulate a recommendation to the Nlathematics 101

curriculum c ofiüirittee'

The I iterature was revier¿ed to determine if there was

support for vectors as a mathematical topie and to ascentain if

there i+as support for tkre importance of attitude ín the Learn-

Í-ng process,



Chapt,er 2

REVTE"I,f OF THE LITERÂTURE

This chapter ís presented under four main ârease

each of v¡hich rel-ates signifícantly to the study, The fírst
area deals with geometry and its importance as a dísciplíne

vrithin the mathematies program" Secondlyo literature related

to attitude was reviewed, Becaus@ a basic purpose of this
thesis v¡as to examine attftude, there was a need to determine

whether or not there was support for the ínportance of attÍ-
tude in the learnÍng process, The third area eoncerns vectors

both as an important mathematícal topic and as a topic lçhieh

lends itself to praetical- appl-ication, In additionu this sêc-

tion discusses the desirability of usi-ng applications to moti*

vate learning, The last area deals wfth the I'{athe¡natics 101

course as it exists at present.

GEO¡4ETRY Ï}I THE PROGRAM

Mathematícs l0l contains very lfttle geomet,ry" It
may be that these students would profit from the studying of

more geometry. Since vectors are a form of geometry, liter-
ature was reviewed to attempt to ascertain the prevailing

sentiment regardíng the j-nclusion of geometry into the programè

The relative ímportance of geometry in the mathe-

matics program ís viewed with varying degrees of enthusiasm"

1I
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H"s.ryi" coxeter fears that geometry d.oes not always receive
sufficíent emphasis in the lr{at,hematics eurrículwn, He made

the following corrment at a joinb session of the Mat,heroatics

Association of America and the Natíonal council- of the
Teachers of lvlat,hematics at Houston, Texas in 1967:

ïn the prevalent d.esire for síngle courses in mathe-matics rather than separate couises in the 
"ã*lõ"=branches, there has been a_tend.ency for g"omãi"y t,obe squeezed out, This iendency is-not oñty regiet*table but unreasonable"

coxeter believes that a stud.y of geometry offers
an opportunity bhat no other stud.y can do as werl. He sug_
gests that, ttfn geometry, perhaps more than ín any other
subject, a student can exercíse originality and. ingenuíty
in d.evisÍng a construction or seeking a proof"rtz

shibli considers geometry to be important" He

suggests that, rrIvlany of the best teaehers today look upon

the study of geometry as an opportunÍty for the pupil to d.o

hís ov¡n thinking and to curtivate the spirit of investiga_
tion and díscovery" ?r3

Ïntuitive or RÍEorous

There is disagreement on whether a geometry program

'l
'H,S.it[. Coxeter, rlThe Ontario K-13

(ivashington:
uouncil of Teachers of l4athèmatlcse Januarlr,

2IbÈd,, p" 9"

'*rort¡ -e-Þ-E--eå!-e-r p" zt¿.o"

Geometry Report, ?t

The National
1-96?), p" g"
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should be lntuitive or rigorous " Bruce i{eserve says that in
the United States, Ínformal geometr)¡ in elementary school and

junior high school is a most promising approach" He suggests

that until students reach higher and roore sophistÍcated levels

they should study geometry from an lntuitive approach"4

Hathematics in general is subjeet to criticism ín con-

nection wíth the degree of rígor that is most appropriate"

I'{orris K1ine does not favor modern mathematics " He believes

mathematics for the average student should be less rigorous"

He v¡ould Iíke mathematics to be presented as intuitÍvely as

possible and that a student should prove only what he thinks he

should. p"orr* " 
5

The opinion of Kline is not shared by all" James H"

Zant does not agree t¡ith Klíne" Ho claims that Kline is mak-

íng unsupported criticism of the program, He challenges Kline

to rvrite a boolc encompassíng hís beliefs so that hís id-eas can

be bried. and eval-uated by teachers ln the schools,6

Carl B" All,endoerfer questions the value of a great

deal of rigor in geometry:

&u"t-r"" Meserve, rlGeometry in the U,S" r" Geomgtrv ilËr-
theSecond.arvSchoo1(l.iaéhineton:îrreÏ'[ationaIÓou"ñffi

ics, Janüary, L967) o p" 6.

tr)^-'tr4orris Kline,
fiathematics Curriculuffio tt

33O, April- , 1966,

6_"James H" ianb, ttA Proposal for the High Sehool
Ir{athematics Currículun--Vv'hat Does ft Mean?tt The l,{athe¡natics
I S, 59t33l*33t+, AprÍl e 1966,

rlA Proposal for
The l{,athematics

rhe High
&êsher,

School
JlzJ22*
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Virtually every rûodern treatrnent seeks to find a set
of axfoms that wil} fix the weaknesses of Euclid,
and then everything must be proved on this basis"
This Leads to enormous tedium, and there is no escape
if rígor is to be preserved. Even sou most of these
schemes are bogus, for they assutre the eompleteness
properties of the real- nunibers, vrhich are seldom if
ever tau-ght ín the schools. Good teachers know how
t,o compr_o_mise at this stage, and I eneourage them to
do so" \oJe must not bury the geometry under âfr âvâ-
lanche of rigor,

I think well of another suggestion that has been
around a long tíme" This ís that we abandon the goal
of proving everything frgm the axioms. l'{hen intuition
suffices, let u"s use LE"l

Andrerv El-liot describes the position of geometry

in Great Britain" He says that geornetry is offered to the

majority of students" It is presented as a useful tool and

for its ínherent beau-ty" The approach is somewhat intuitive;
however, it is designed to provide adequate background for
higher mathemati.s.S

Coxeter ís concerned about the degree of rigor
that is appropriate in a geometry courseo The followÍng

suJnmary exemplifíes his view:

By dealing with geometry informally, by plausible
reasoning rather than by strict proof, it fs posslble
to reach i-nteresting and surprising results much more
Quickl¡r, The student does not spend a whole hour on
a proof of something he regards as obvÍous. Thus
several theorems can be covered in one lesson, and
students can be given a bírd8s eye vi.ew of the sub-
ject as a whole.Y

T0arl B" Allendoerferu trThe Dílemma in Geometryr,,
The HatþSUurtíes TeeçLre-ro 62: t65*l.69, March, 1969"

SArrd*.* Ell-iotr. rlGeometry in Great Brltaínr,, Gç-crng!Ëy
in the Secondarv School (V'Iashingtoä: The Ftrational CoúncTftf-

, Januarf, 1967), p" !7,
9Coxeter¡ op. ci.t,u p. B"
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ATTÏTUDE ÏI\i THE LEARNT},IG PROCESS

Ïuiary Corcoran and Glenadíne Gibb expressed their
viev¡s on attitude in The Twenty-sixth Yearbook of the National
Council- of Teachers of Þtathematics" They suggest that a st,Lr*

dentss attitude towards mathematics is dependent on factors
su-ch as intel-lectual- appreciation of and emotional reaction
to the subject" They believe that the attitude of students

tov¡ards a subject greatly affects l-earning"lo

Cross compared a modern and a trad.ítional approach

to geometry" hlhen Ín neither group v¡as there a strong accept*

ance of geometryr cross suggested thato ttrt may be speculated

that both pilot and tradÍtional groups wouLd most likeJ-y have

achÍeved a hígher standard if they had a more positive attitude
towards geometry"nll

Chapter If of The TTventy-first Yearbook of the
Nationar council of reachers of Mathematics was written by

IÍaurice L, Hartung" rt is a d.iscussion of motivations in
mathematícs education" ïncluded in his list of motives which

are useful in t,eaching are purposee interests and. attitudes.l2
Hartung makes the following co¡nment:

10
Corcoran and Gíbb¡ op, cit., pp" 105*106"

11-
Cross ¡ op, cit , , p, Llv? .

12M*o"i"e L" Hartung, rWiotivation for Education in
ï'[athematics, tt Th
Practice. The Tlwenty-first _Year

tícs. I
the Nat ouncil

of-TêãEEers of l,lathematícs (trIashington: National
Teachers of l¿Iathertatics , L953) , p, &l*.

CouncÍI of
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li,ttítudes influenee behavior and henee act as
motives" They are learned and, in t,urn, they often
make new l-earning easier or harder to acquire" One
of the chief obstacles to the effect,ive learning of
mathematics is the unfavorable attitude t,oward the

"uU3*"i 
which has been acquired. by nany student,s"13

Ïf a student,es attitude toward a sr.lbject is reeog-

nízed to be worthy of consideration, it would seem useful to
look at factors affectÍng attítude" Harbung sayse

Prominent among the causes given for the unfavorable
attitudes \Árere lack of understanding, faílure to
provide enough applicatíon to life and socíal usageo
poor teaching techniqueso poor motíyption, and feel-
ings of inferioríty and insecurity"r4

He reeognizes that Tllearning is greatly influenced by the

studentes ab¡areness of hís need for what is to be learneds op

of its potentÍal usefulness and value to hÍm.ul5

Importance o.f Applicatioê

Ulany educators believe that attitude towards mathe-

Ís greatly affected by a student rs perception of thematícs

topic cl,ù

geometry

countered

ít, relates to practical application in the real wor1d,"

Shibli suggests thatu 110ne of the means of vitalizíng
is the introduetfon of appJ-ied problems that are êÐ-

in bhe varíous practícal fÍel-ds of human activÍty,u16

13ïbíd 
", pp" l+5-46"

l&rbíd., p, ,,5"

l5rbid 
" , p, t+5 .

l6srrr¡ri¡ op" cit,, p" L5g"
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Morris Kline feels strongly that, t,opi_cs in mathe-

matics shoul-d have applieation. He says that mat,hematÍcs

teachers should show students hol',r mathematícs is r¡sed in other
fiel-ds.17 He claims that ninety-eight percent of high sehool

stud.ents find mathematics v¿it,hout applicationo meaningless and

unj.ntenestíng.18 His feeJ-Íngs are expressed in the followíng:
Mathe¡aatícs is not an isolated, self-sufficÍent body ofknorrrledge, lîathematies exists-primarily to help man
understand and master the physíeal worl-ði and, tð as]íght extent, the economió and sociar worldé" Mathenrat*lcs serves ends ald purposes" Tt does somethíng" 'r'Ie
must eonstantlT show what matheqrgtÍcs accomplisñes in
domains outside of mathematies.rY

stephen s" t'rüilloughby deseribes the situation regard*
ing theoreticar versus applied aspeets of mathematics:

For many-years, geometry was thought of as somethÍngpeople should s3-udy in order !o Ímprove their abílit,y tõreasonu E. H, Moore, of the united states" eriticizä¿
school geometry and other parts of school rirathemå,tics for
n-ot being- sufficieltly appl-fed_ and suggested. specífic
changes that they belleved would be deãÍrabre"- After
these recorumendations r^rere made (in the late 18O0Es and
early_1p008s), tþg curricul-um ín Engl-and did Uegin toinclude p'rore ppplied mathematlcs, but rer-ativelf lÍttle
movemen!^in that dÍrection has oðcurred in the ûnited
States "¿u

17_--' Morris Kl_ine . Mathe
Y ork : Oxf ord Univers Íty - PñãÇ

(New

18ïbid.", p" 3zg"

rgrbíd", p" .,au.

20
ò̂Ëe

Mathematíes r 
t?

of the Itlationa
Uníversity of Chicago

in the Teaching of
Sixty-nínth Yeañbook

Ïfeste

ociety for t!re_?t"dy of Hucàtion (Chicago:
cago Press , l97O ) , pp. 273^27 t+"
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tr'irílloughby goes on to say that rnodern mathematics

developed for the space age tends to be abstract, One of the

reasons cited was that ít is difficult to find good applíed

probl-ems" However, at present two of the notable school

r¿athematics projects (s.M"s"G. and. the cambrid.ge conference

on school Mathematics ) have rnad.e a genuine effort to nake use

of physÍcal applícations in the teaching of school mathemat-

i.u "21

The literature reviewed generally suggests that a

good attÍtude Ís lmportant" Students are apt to have a better
attÍtude towards a topic if they can 6ee rqhere t,he topic wfll
be useful to them or at Least if they can see a practical
application in the real world."

VECTORS

The relation of successful experÍences to atti-tudes,
and hence to rnotivation and learning, provídes one
of the strongest arguments for curriculum reorgan-
ízatíons" It suggest,s that content too diffícult
f:i"i.fl iä'i iHåi""l'i; :3;ä'3. 3:"':åî;;ååu.if , i.iiîå'

^4, unit on vectors may be a topic which should. be

included in the Mathematics I01 program" Vectors could- pro-

vid.e students wit,h an area of study which can readiJ-y be

applied to physi.cal situations.

2IIbid.
,t

Hartung, op, cit", p, 58"
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Vectors are being taught in the German Gymnasíu*"?3

A stu-d1. in Gernany beginning tvrenty years ago resulted ín a

decfsion that veetors should play a major role in the mathe*

matics program, Athen makes the following comment:

In the German Gymnasium it has been found that the
teaching of vectors in mathematics has pnoved most
advantageous by serving as a complement to the instruc*
tion in vectors given in physics, Thus the mathemat*
'i cal-tool idea of vectors is stressed as^çruch as the
theoretical structure of a vector space.¿4

Dan SmÍth supports the teaehing of vectors in an

article entitled rtVectors--An Aid t,o I{athemati-caI Understand-

ing,rr25 He suggests that a stud¡r of vectors supplies an

interesting way of practicing addition and subtraction of
signed numbers" In addition, aceording to Smith, vectors

provide another example for use in study of the properties of

a group"

The Japanese introduced a study of vectors ín Math-

ematics II-B (eleventh school year), The outline for the

course indÍcates that the study is advanced and probabì-y

suited to top-ca1Íbre students"26

2i'Dr" Fierman Athen" trThe Teachine of Vectors in the
German Gymnasiuffi I , 

tt Thg_i,,1aíhema!ågS*Iegg_ñer , 59: hB5-495 ,April, L966.

2l*'rbid 
" , p. h.85 ,

/ñ̂]_-Dan Smith, Î?Vectors--An Aid to l,irathematical- Under*
standingo 11 llre i{ath€jn,at,ics_Igaq.fier, 52: 608-6f3, October, 7966 "

26__--Hov¡ard F, Fehr, lrThe }.'iathematics Program in Japanese
Secondary Schoolsrtt The lt'Tathematicå Teacher, 591577-553, ÕcËo-
ber, J.9ôô"
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Stelçart Þioredock suggests that because vector quen-

tities such as displacement, force, velocity and acceleration

are being studied in scÍence programs, Lhere is a need for
studying vectors in the mathematics program"z7 He al-so sees

a study of vectors as an opportunity to help develop bhe con-

cept of a mathematical group"

THE I\,IATHEMATICS 101 SITUATÏON

Since the introductÍon of Mathematics 101 inbo t'he

high sehool programe very 1Íttle research has been done to

examine the suitability of the topícs for the type of student

in the course, Recently a new text has been authorized for the

program, llowever, without adequabe research it is dlfficult to

ascertain whether or not the text and the related curriculum

outline are overcoming any shortcomings of the original lt{athe-

matics 101 prograrne

There is constant concern over the suitability of the

mathematics curriculum" Planners are constantly seeking to

improve the quality of the program.

After having taught I'îathematics 101 the author felt
that some of the program does not appeal to the students who

opt lnto the course, Ït was difficult to make students cog-

nj-zant of why they were studying some of the topics. Since

'r7
* 

' Stewart luiored.ock, ?? Geometry and Measurement , 
r?

Mathematics Ed.ucatj.on, The Sixty*ninth Yearbook of the
rre Study òf .nducation (Chicago: The

University of Chicago Press, L97O), pp, 2O2*2O3"
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må.ny stud.ents could not see praetícaI application for the

topics, they were inclined to be unenthusiastíe about theír
mathematics "

Ït could be that a unit with practical application
v¡here a student could see how the mathematícs is useful v¿ou1d

be more appealing to Mathematícs 101 students, Tf students

could see the practicalit,y of the toplc u attitud.e mÍght be

better, achievement levels hÍgher, and, very importantly, the

students would enjoy mathemati.cs,



Chapt,er J

THE DESTGN OF THE EXPERT}ffi}TT

THE SAIITPLE POPUIATTON

The sample consisted of all students enrolled in
I{athernatics 101 in Charleswood CoJ-Iegiate ín I¡,linnipeg¡ }¡lani-

toba in L97L-72" There tsas a total of fÍfty students in two

classes of approximately equal size, since all of the Mathe-

mabics 101 students in the school r{ere participants in the

study, there was no need for random selectLon of t,he group"

All students were given attÍtude tests before and after the

teachíng of the unÍt on vectors" rn addition, the students

were gi-ven an aehievement test on vectors at the completion

of the unit.
Several Grade X students from Ontaråo were gÍven -r,he

same achievement test. These students were selected at ran-
dom. This ínvolved randomly choosing the names of fourteen

school-s in Ontario from The Directorv of Scho_o& l-970Æl-,

Brgg!-nce of Ontarío" The schools Frere wrítten to wiËh the pur-

pose of ÍnvÍting them to panticipate in the study" Five schools

responded t,o the request, These schools admínistered and

returned answer sheets from a total of 238 students"

THE UNÏT ON VECTORS

The topic on vectors was precísel)r Chapter Twelve of

t2
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Matherzratics 10 (second Edition), v¡ritten by S. S" DeL Grand.e,

J. C" Egsgard, and H" A. I-{ulligan- This was the text u-sed in
Ontario school-s at the Grade X level" The unit ís an íntrod.uc*

tion to vectors which culminates in the stud.y of some appl-ica-

ti.ons of vectors" The following description is found in the

teacher$s commentarv designed to accompany the text"
Thís chapter consgltutes â fìorr-rigorous and intui*

tÍve introduðtion to vectors" l{e begln (section t2"1)
by studying the course of an airplane and shov¿ that the
course can be represented by an ordered pair of real
numbers or by a directed- line segment. The meaning of
addition of courses is discussed" Vectors in 2-space
are defined. (section ],2"2) as any mathematieal eniitÍes
that can be representative either by ordered pairs of
real numbers or by dírected line segments and that have
a rule of addition like that for courses" Addition and
subtraction of vectors as well as multiplation of a v€c-
tor by a scalar are discussed. The chapter ends with
the applicatíon o{ vectors to geometry and to naviga-
tion, in 2-spâcê.*

Students were taught the section in a traditional rnan-

ner combining lecture, elass discussion, and problem solving.

Exercises were always of a nature that ¡sas simil-ar to that given

in the texb" In factu most exercises vüere assigned directly
from the text"

The author of this thesis had previ-ously taught

Î{athematics 10u including C}rapter Twelve, the unit on vectors,

under the Ontario curriculum for two years, He found that the

unít adequately covered an l-ntroductory investi-gation of vec-

tors v¡ith some applications"

Is. S. Del Grande, J. C. Egsgard, and H. A. l4u-11i*
gàfl¡ iviathemat,ics 10 Teacheres Com-mentarT, Second Ed.ition
fToio i5,
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He also feit that students found. the unít chal_leng-

ing and rewarding. The material covered. seemed to appeal to
the students " Because of the interest r¡¡hich the students

displayed towards the topíc u ít was consid.er"ed that it might

be possible to suecessfully include a unit on vectors Ín the
&iathematics 101 program,

ATTÏTUDE I\MASUREI\MNT INSTRUIIMNTS

Before vectors were t,aught, attitude tests were given

to the fifty students in the sampre from Manitoba, The tests
were designed to measure the attitude of students towards

mathematics, They consÍsted of several items, eaeh of which

hras a statement intended to measure the studentis attitude
towards mathematies. one-half of the items vüere posítive in
nature, such as item number three of L{AS: ?lMat,hematics is very

interestÍng to me, and r enjoy math courses"rf rhe other orrê-

half of the items vüere of a negative nature, such as item ÐüÍì-

ber two of MA;l: rrï do not like mathematÍcs, and ib scares me

to have to tahe Ít"?r The attitude towards mathematics of eaeh

students was measured^ by using a Likert scare for markirg,Z
Students were ínstructed to indi-cate their feelÍng toward.s each

j-tem by circling their choice of the following:
SD - Strongly Disagree

R - Råiif;äluo*"ue nor Disasree

sä : åËí3fi*tn Asree

ZRobert T. Hed.ley, trstudent AttÍtudes and Achievementsin Science Courses in I'ianii;oba Seeondary Schools.l? (unilublÍshed
Doetoral Thesis, It{ighican State University¡ East'Lansing o 1966),pp" 86-È7 "
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Table I

POT}JTS ASSIGNED TO ITEMS ON ATTTTUÐE TNSTRU},MNTS

Response Type of Statement PoÍnts

SD

D

N

Å

SA

positive

positive

posltive
positive

positive

T

2

3

l+

4

SD

D

N

¡t

SA

negative

negetive

negative

negative

negative

5

4

3

2

I

Thrr-s íf he agreed (A ) v¡ith a positive statement, he

iftras allotted & points, while if he strongly disagreed. (SD)

v¡ith a negative statement, he was allotted J points, The sum

of the points for all items on each test v¡as then considered

to be representative of the studentss attitude tororards mathe-

matics.

The preamble to the attitr.lde tests was designed to
ensure that students woul-d respond to the items in an honest

and frank manner, The front page of the test is reprodueed

on the following page:



Ðo l{ot Begin Unti1 You Are Told To Do So 
"

This questionnaire contains a set of statementsabout the mathematícs course you are taking"- -rnu
staiements are presented as opínions ratheF than asfacts, *." " 

opi nÍons, they are- neither rÍght nò"wrong" l'nr-s Ls not a f€så, so it is very important
!ha!-you answer ffiã Çuffións aã"ordins i,o oä,r" o*r,feelings and judgments, After you havã r*rã.-8"ñ:statement carefullr¡ it ís best to answer by giving
r.ou-r firs! impreqsion or reaction and. then þo"on tothe next item" Feel- free to answer honestlf andfrankly' Tour ansÌÂrers will in no way affecf, yô,*
grades 

"

ïndicate how_ you feel about each statement by cir*cling your choice on the ansvúer sheet providäd. The
choices t,hat you will be given are the'forlowÍng:

SD Strongly Disagree
D - Disagree
N - Neither Agree nor Disagree
A - Agree

Srt - Strongly .A,gree

Ðo ltlot BegÍn Until_ You Are Told To Do So"

rmmediatery after the unit on vectors was taught,
modified attitu-de tests were ad.ministered to each of the fifty
students "

The modified tests vüere designed to measure the stu-
dentrs attitude towards vectors" Each test l¡ras similar to the

26

ori.gi-nal têst " The only changes were:

1) the v¡ord ltmathematicsrr wasrTvectorsl?; replaced by the word

2) eppropriate- grammatical- coruections due to changes
. descríbed above Þrere made;

3) gþe items r{ere arranged in a different random order.t'lhis rearrangement was recommended by the statisticaladvisors for ihis siu.dy, )

The changes made ean be exemplified- by consfdering
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item number 18 of l!Ä--S which read-: fiI am happier in mabh class

than in any other elass.ll This statement later appeared on IIAËV

as item number 9 v¡hich read: rll am happier in a vectors class

than in any other class " 
11

The attitude towards Î?vectotrstt was represented numer-

ícaIly Ín the same manner as x.ras the attitu"de t,ov¿ards mathemat-

ics "

Må.themati-cs Attj.tlide Ê_eale

Plathematics AttÍtulþ Scal-_e (SA9) v¡as an instrument

developed. by Dr. Lewis R, Aiken and Ralph Þ[, Dreger of the

UniversÍty of North CarolÍna, ft contaÍned twenty items which

were designed to measure the studentîs attitude towards mathe-

matics" Under the marking scale the maximum score possible was

100 (ZA items bimes ! points maximurn) while the minimum score

possible was 20 (20 items times 1 point minimum),

The modified test, admÍnistered after the unit on

vectors,

simí1arly

points 
"

entitled Mathematics åttitude Scale (1!gæ.) , û\msv),

had a maximum of 100 points and a minimum of 20

fn order to determine whether there was a difference

in the attitude towards mathematics and the attitude towards

vectors, the E4Ë and gåqy scores of each student were compared"

To do Lhis, a paired t-test was enrployed, John E, Freund, in
Modern Elementary Statåsties, states the following regarding

comparisons of this type of data:

The samples are not independent; in factu in each case
the data are paired" To handle problems of this kind,
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ixre work v.{ith the differences of the paired data(retaining their sÍ-gns ) and test whether thesedifferences may be looked- upon as a sample froma population for v¡hÍchÁl^ =-0 o o . and^if t,he
sampie is iarge, we ,rsé 8ne t*Àt" . :--:3--

¡lceording to Freund, the sample is rarge if it contaÍns 30

or mor"e pairs,4 since the data for the sample under study
had l0 pairs, the follou¡ing statlstic was applicable:

z: i-ltg ruhere,
t /J"

l: mean of sample dÍfferences,

f4o: mean of population. Here ¡to :0 sínce the null
hypothesis stated that there exists no difference
between the before and after scores,

S : sample standard deviatÍon"

n: number ín the sarnpre; that is, the number of sample
dÍfferences "

The sample standard deviation was:

n

r
¡.1-

where ,

: number in the .sample "
: mean of sample dÍfferences.
= each sample difference,

Tables were established. (see Appendix A) and the

n
1-John E, Freund, I{odefn Elementarv Statistics

(Englewood Cllffs : Prentíc

å txi * rl2

ïbid,e p. 252,
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vaJue of the statistic determined. A leve1 of signifieance

of "0! was then used to investigate t,he first nu.1l hypot,hesis

rshich stated t,hat no significant difference exists between

the attitu.de tovrards mathematics as measured by the pre-test
MÁ,Þ and attitude towards vectors as measured by t,he post-test
gAg.

l"'lÍithematic s Attitude lvleasure

Ä second instrument under the títle ]t{athematics Atti_-

tude Heasure (ry) was a nrod.ifíed. version of the test used

bv Robert Cross in his study of attitudes towards geome'hry"5

MAM contained 1B items which vuere seïected from Cross ts @-
met_rical Attitude Scale" The j-tems chosen were appli-cab1e to
this study,

The test was designed to measure three areas of
attÍtude:

ê," student attitude towards eontent (content);

b" student attitude towards need (needs); and

c. student interest in the subject (interest)"
síx items hrere der¡oted to each area, The 18 items !{ere then

arranged randomly and the test administered prior to the teach-

ing of the unit on vectors" Three items in each area were of

a negative nature whíle t,he other three were positive state-
rnenf s "

5Rob""t 'v{alter Cross, 1îstudent Achievement and AttÍ-
tude in a i{odern and a Traditional Grade Ten Geometry Program.l?
(unpublished lr{aster of Education thesis, University äf ¡¿añitoÉa,
196Ëì), PP, l6r*:'65.
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.4. negative ståtement involving content is exempli-

fied by ítero 5 of i'¡]Ä,M rvhich read-:

ftem ! I do only a few of the mathematics questions
on my oþrn" I4y mathematÍcs teaeher has to
work out most of the soluiions before f under-
stand them"

This item is designed to provide the student lsith the oppor-

tunity to indicate his feelíng towards the course content"

If the student agreed. wíth this statement,, he would

indicate hís feel-ing by circling A and thus be allotted two

points, a score indicating less than an average attÍtude toward.s

the content.

Item number 1 of @ was designed to measure a stu-
dent 8s attitude towards needs:

ïtem I The topics I am studying this year in my math-
ematics eourse wil-l be of l-itt,le use to me in
the future,

A stud-ent was able to indícate whether or not he

thought the course was useful and fulfÍlled what he thought

were hi-s mathematical needs.

The third area was designed to measure a student rs

inberest ín the course" Item number 2 of MAM is a posítive

statement allowíng a stildent to indicate his degree of inter-
est in the corxrse:

Ïtem 2 I pay more aÈtentíon in mathematÍcs cl-asses
then i-n other efasses because Ï arn interested
in the topÍcs i4¡e are studying,

After the coropi-etíon of the teachíng of the unit on

vectorsu the modified version of MIAM was gíven" The modifica-
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tion made the items relative to veetors and tÏ:e instrunent

was renamed Mathematigs Abtitu-d.e Measure Vegtors (e{ASq) 
"

For each studentu each erea of attitude was ínvestí-

gated by comparing scores on the pre*test MAE and the post-

test ¡{4I'{V'." kllth the marking scale utílÍzed, the maxÍmum

score for each area ïdas 30 (6 itenss tÍmes 5 points maximum)

rvhile the minímum score possible was 6 (6 items t,imes I poínt

minimum ) .

Since the saroples are Rot ind,ependent, but rather in
each case the data are paired, a paired t-test statistic
again was eruployed, to test the hypothesis"

Tables were constructed (see AppendÍx B) and the

val-ue of the statistic calculated" A level of signíficance

of "0J was then used to investigate the second null- hypothesås

which stated that no sígnifícant differences exíst between

attÍtudes towards mathematies as measured by the pre-test M4ff

and the attitudes towards vectors as measured by the post*

test I{IA&[V.

ACI{ÏEVE}MNT MEASUREMENT

Although this study was coneerned urainly ¡Eith corn*

parisons of attitudes towards rnathematics and attltudes

toward,s veetors, it was felt that a certain standard of

achievement should be expected, The writer developed an

aehievement test entitled Vector Á,chievement Tesit (VAT ) " The

test waË examined and edited by experÍenced and quaJ-ified

teachers in Manitoba, Ït was felË that the test adequately
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and objectivel-:r tested knov¡Iedge and understand.ing of vec,cors 
"

rn addÍtion, teachers from Ontario invol-ved, in the
study þJere invited to criticíze the test. These teachers ?¡ere

teaching the sane unit on vectors and were in a position to
judge the test,

From the teachers vrho reacted to this invitation, all
comments vüere favourable, One Hamilton, Ontario teacher stated,
r?seerns to be a very fair test,l? Á, st,rathrov¡ Ontario teacher
made the comment, llThis Ís an advanced level grade L0 crass"
They found the test very comprehensive.Tt

Although reactions were generar in natureo they indi-
cated the test adequ.ately tested the unit "

IÄT vias a 2O-item multiple choice t,est, Each question
had five choices, The choices hrere designed. so that only one

answer was correct, but the other four choices were answers which

one could a.rrive at if he made an error commonlv made on that
type of question"

Scores for the tests were deternined. b¡, assÍgning one

point for each correct answer" Thu-s the maximua score was zo"

There lvas no penalty for wrong ansvrers " rn order to avoid.

confusi.on, the follov¡ing statement vlas printed at the begÍnning

of the test:
This is a nu.ltiple*choice type test. For each ibem there
ip gg correct answer, Place the letter corresponding tothe correct answer ín the appropriate space on the ansþiersheet-provided. There will be no penalty for wrong ansvüers
thu.s it is to J¡our advantage to answer eàch questiõn evenif you are not sure of an answer, You. wifl- be atr-owed 35ninutes to dc the test"
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Immediately after completing the unit on vectors,

the test was given Lo t,he fifty Manitoba students, The appro-

príate number of test papers were sent to each of the school-s

in Ontario that had agreed to partÍcipate fn the study, The

teachers ad.ministering the test in Cntario were instructed

to return the answer sheets for markíng by the researcher.

AI1 tests were scored by recordirrg each item as

either correct or incorrect" The total number of correct
responses was the score assigned to each student"

The scores obtained by the 50 students from ltianitoba

were then compared to the scores obtained by the 238 students

from Ontario" The Índependent, J-arge samples (neither

n2 should be less than 30), were compared by employing

foltowing statistics : 
6
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The follovaing deterrnined the variance for each group:

where
n-1

Xt = each score Ín &he group

x : mean score for the gronp

: number of scores in the group"

Tables were established (see Appendix C ) and the value of the
statistic computed. A level of significance of .05 was used

to test the thÍrd hypothesis which stated that no significant
dÍfference exists between the achievement leve1s of the Matfr-

e¡natics 101 students from i{anitoba and the achievement l-evels

of the students from the Ontario sample as measured by the
achievement test entitl-ed the vecþor Achievement Test,

The researcher was to be content if there was no dÍf-
ference ín achievement between the two groups " It v,ras not
expected that the }4anitoba group would achieve hígher on the
tests. rt was hoped, however, that the Manitoba group would

not have a sígnificanbly lower achievement level than the
Ont,ario group.

iUMi\,1.ARY

After the completion of the administration of the pre-

tests for attitude toÌ{ards mathematics, SAËy and g.{W, and the
aehievement test VÅ! to both the Ontario group and the Manitoba

grou-p, the data was analyzed., The anal-ysis Ís presented in the
following chapter"
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ANALYSIS OF THE DATA

The data aceumulated. from the scorlng of the atti-
tude and achievement tests vsas organized ínto Tables (appen-

dixes Á., Be and. C)" The appropriate statistics were applied
and the results examined with a víew to makÍng concrusj_ons

v¡hich v¡oul-d be representative of the experi-mental evidence.

ATTÏTUDE

since thÍs study was mainry concerned with attítud.e,
d-ifferences in attitud-e were investígated, usíng two pairs of
instruments,

Fiqst .HVpgthesis Tes_ted

Ðata generated from a pre-test and a post-test v¡ere

used to test the fÍrst nul] hypothesis which is restated below:
For the sample populatíon no significant difference

exists between the attitude to¡sard.s mathematics as

measured by the pre*test, Mathematic.s Attítude Sgale (l-[.AS)

and the post-t'est ]vlaghematies A.ttitude Seale Vectors. (yIASV).

compu-tation of the statistics involved using a tabl-e
to list all student,s, who had been assigned numbers from one to
fiftl'" The scores that stud.ents obtained on ISA-S ldere placed

under column A1 r"rhile scores that st,udents obtaÍned on Ir{ASV hrere

plaeed under 81, Part of the t,able is reprod.uced on t,he next page,

?6
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Table z

SAI'"{PIE OF TABLE USEÐ FOR RBCORDTNG
t*STATISTIC FOR l'1AS ,1trND

ANÐ CALCUL,¿ITTNG
t'4ASV

Student Ai Bi lr-'n^,'i-oi-*i \rî
JLEILi

I
2

3

t
4

5

5a

59

65

92

59

ø

lþ6

78

77

92

7O

66

+1q

+L2

o

+11

20

)¿)

+9,5

+r"5

-1o" 5

+,5

9"5

72 "25

2.25

l-LO "25
)Ë'øtu)

90 "25

8316 " 5o

vafue

L

2"

3.

The fotrl-owing steps were involved ín calculating the

of the statistíe:
The differences in scores for each stud.ent were
determined and listed under Xi : Bi - Ai.
The algebraic sum (áXl ) of the differences was
determined and found tõ be 525.

The means of the differences lô¡as calculated by
dividÍng the algebraic sum (á T* = 5Zj ) Uv tfiê
number of elements in ghe samplð (n = 50); i"eo
mean of differences = [ = ãXi = 52i_ = fÕ.5

n50
The difference between t,he difference in scoresfor each student (xt ) and the mean of_the differenees
was determined and ïisted under X1 - X . For example,for student number one:

Xi - f : Ig - 10.5 = 8.5

l+"
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5, The squares of I:_ - X were d.etermined ¿nd list,ed
under (Xi * f )t" For exampJ-e (Xf * l)" = TZ^?5.

The sum of the col-umn (Xi - X.)' was deterrnined
to be 83L6.5o"

The sample standard deviation (S) t{as calculated
as follows:

7.

q_
t

ál--r* - F-J- =
n-1

= 13 "03

8" The val-ue of the statistic (Z) was calculated as
follows:

.z 
-Ç ttd:À * /ro : lo"{.-o :5,7o

sl rE v.q/\6
The mean of the population (F 

") 
= 0 because the statis-

tic is testing the hypothesis that there is no difference
i-n the scores" Thus the mean of the d.ifferences under
the hypothesis would be zero"

This test had a two-sided arternative because it was

possÍble for the post-test resulüs to be eåther hÍgher or
lower than the pre*test results" Hence to test at a level of
signifÍcance of "o5 (oc: "o5), zo"oz5 was used in the com-

parison' since zo"oz5: 1,96 tor J0 or more elements and the
value of the statistic Z:5.J0 exceed-ed. ZO"AZ5 = L"g6u the
hypothesis was rejected"

Rejecting the hypothesis implied that there v¡as a dif-
ference between the attitude towards mathematics as measu-red

by I\{AS and the attítude tov¡ard.s vectors as measured by I'IASV-,

ft was possible that the difference could^ be either
favorable or unfavorable in connection wÍth this experiment,
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An exarnination of t,he mean of the dåfferences tX I resuLted.

ín the conclusion that the difference vdas favorable since I
þ¡as positive in sign" Thus scores on MASV were significantly
higher than the scores on ru" Ït was concluded that attitude
towards vectors was significantly better than student attitude
tov¡ards mathematics as measu-red by the tests IviAS. and M4-gV"

Second- HypgÞhesis Tested

Data generated from the pre-test and post-test hrere

used to test the second hypothesis which is restated below:

For the sampJ-e population and for each of the follow*
íng categories of attitude:

âo student attitude torqrards content (content);

b, student attitude tovrards usefulness of
subject (needs)

c, student interest in subject (interest.

no significant differences exist between the attitude
tov¡ards mathemabics as measured by the pre-test l{ath-

matics Attitud.e l{easure- (t'iAM) and the attitude towards

vectors as measured by the post-test MalhematÍcs Atti-
tud.e Measure Vectors (I,fAl"[V)"

In each case the paired t-test for large samples was

used. The nature of the calcu] ations røas identical to those

done for MAS and MASV in testing the first hypothesis" Data

(see Appendix B) B¡as used. to eval-uate the statistics for each

of the three cases" The results are tabulated on the foLlovr-

íng page;
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TabLe 3

VATUES OF HEAN DTFFERENCES (T ), STANÐARÐ
(S), VALIJE OF STATTST]C (Z), ÂND VALUE

FOR MAM AND I,{A¡,ÍV

DEVÏATTONS
oF zo 

"oz5

Category of
Attltude

'{ean of Di.€,-
lerences (K )

St,and.ard De*
vÍation (S)

Value of Sta-
tistic ß)

Value of
zo 

"az5

å, content

b, needs

c" interest

+3 
'4'l+

"Ol&

+2 "30

14..2I

¿+'10

l+,32

5 "73

"07

3,77

L"96

I "96

1.96

A l-evel of significance of .oJ was used in the test.
Ïn each case, the test had a two-sided alternative as the post-

test could either by hfgher or lovser than the pre-test" Thus

to test at a level of signifi.cance of ,05, ZA,AZ' = 1.96 was

used in the cornparison"

In category a" (content), 5.7,j ) 1"96, thus the null
hypothesÍs had to be rejected, similarly in category c" (inter-
est), the null hypothesis had to be rejected^ as 3,TT >1,96,
RejectÍng these hypotheses Ímplied that there was a sÍgnificant
dÍfference for eategoríes ao and co" rn both cases the means

of the post*test ffiAMv vrere higher than the neans of pre-test
gg. Ib was conclud.ed that the scores on

âe student attÍtude towards content of subjeet, and

c" student interest in subjeet

$sere sígnificantly hÍgher on rulm than on W" Thus as measured



doo

by MÆ,r and &r4-MV stud,ent abtitude bowards cont,ent of vectorÊ

was signiffcantly higher than student attitude tov¡ards cort*

tent of mathematics" Also, student interest in veetors was

significantry higher than st,udent interest j.n mathemabj.cs,

For category b" (needs), *"O¿l did not exceed

ZO"OZ5 = L"96í, thus Ëhe nuIl hypothesis could not be rejected."

Ït was concluded that there v{as no signifÍcant d.ifferenee between

the attitude tov¡ards the usefulness of mathematÍcs and the attå-
tude towards the usefulness of veetors as Ìneasured by the tests
ÏU& (needs) and ¡{A¡q (needs).

Ät t'his stage it was decíded to test whether the totaL
of M4},Í[ was significantry higher rhan the total of ru$" To d,o

thisr âñ auxlliary hypothesfs was proposed" The auxiliary
hypothesis was stated in null form for statistical purposes"

Auxiliarg Hvpothesis

['lo signlfieant difference exists between the attitude
towards ¡natt¡ematics as measured by the pre-Èest Mathenatics

A,lt-*Jrde Seasure (S43{) and the attÍtude towards vectors as

measured by the post,-test Mathematics Attítude Ï.{easure Vectors
( mÅug,) ,

The hypothesis vras tested at a level- of ,O5. The test
had a tv¡o-slded alternative,

The vaLue of the paíred*t statistic was determÍned to
be 3"77 u whÍeh exceeded zo"oz5 - 1"96. The nuLl hypothesís was

rejected" since the mean of MAMV was higher than the mean of
EÅU, it was concLud.ed that the attitud,e toward,s veetors as
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measured by I.{AI4\I vaas significantl-y higher than t}re attitude
towards mathematics as m@&sured by I{A}1,

ACIiTEVEÌ.ÍENT

During the course of the study it vras hoped that the
achierrement level would be as high for the l{anítoba Mathematícs

101 students as the achievenent level for the ontario sample,

The achievement test, entitled lector Achievement Tegþ ("H) uras

used, to coapare the two groups for knowledge and understandíng

of vectors"

Thírd HvpothesÍs Tested

To make the comparison, the thírd null hypothesis was

tested" Ït ls restated belor\¡:

No signiffcant dÍfference exists betv¡een the achieve-
ment level of the Mathennatícs l0l str.rd,ents from Manitoba

and the achievement Lever of the Grade x stud.ents from

the Ontarío sampLe as measured by the achievement test
entítled Vector AchÍevement Test (VAT)"

Data vças organized into tables (see Append.ix C), The

following calculations resulted in a value for the statistic:
I' The nean (l'a) for the Manítoba group was d.etermlned

to be L2"72,"

z " The mean (11)

. to be L2"56"

3, The variance

for the Ontario group was d.etermined.

n*1
group was determined to be 11"00.

2 :f (xi - ãr)tst for the Manitoba
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, _lßr -îr)'
n*1

group was determined to 'be !A,Ug"

5' The value of the statistic for large independent
samples was determíned:

.\t Ît4r À-,tTJz L2"72 * l.2"56
= "3111"00 - 10..À¿"

50 23È

The test had a two-sÍd.ed alternati.ve as it, was pos-

slble for either group to have a hfgher mean, Thus to test,
at a level of significance of ,O5c ZO"OA5: 1.96 was utilized."
since .31 did not exceed r.96 the hypothesis courd not be

reJected" ït was therefore eonclud.ed that there was no slg^
nificant difference between the leve1s of achÍevement for the
&wo groups' ït was only hoped at the out,set, however, that
the ManíËoba group rn¡ould achfeve as weLl as the ontarlo group,
Although there was no signÍfíeant difference betvileen the Levels
of achievement, it is noteworthy that the mean for the l{anltoba
group nras slight,ly higher than the nean for the ontario group,

SUB{¡ITARY

Analysis of the data revealed, ínformation about the
experímental- groupss attitude and achåevement, It v¿as found

that attitude toward,s the study of vectors was hågher than
attÍtude tolqards the study of mathematics in a1l categories
but oIle" No sf.gnifícant differe¡rce between the achievement

of the Manitoba studente and the achi.evement of t,he Ontarío

&" The varíance Se for the Ontario
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st,r.rdents was evident fronr the analysis 
"

The reçul-ts of the analysis provided opportr:.níty

to d.raw conclusions and to raake some reeorumendatfons"
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su¡,rMART, CONCLUSTONS AruD BECO¡,Ï&{ENDATTONS

SUM'{ARY

rn thÍs study, fifty Mathematics lol students were
given attitude tests lflathematics Attitu$e scale and Mathe¡na!.*

ics Attltude Measure to measure attitude towards mathematies,
The students were then taught a five-week unit on veeÈors and

cons@quently given attitude tests Mat

Vectors and to measure

attitude towards vectors"

Scores on these tests uÍere statistical-ly analyzed to
determÍne Íf student attitud.e toward,s vectors was higher than
student attítud.e toward.s mathematics 

"

The fÍfty students were given an achLevement testu
vector Achievg¡nent Tgst, at the compretion of the unit orr v€c-
tors" The scores for this tost vüere statistically compared to
a standard established by having 238 Grade T students from
Ontaråo write the same test"

ït rqas orÍgfnarry expeeted that three hypotheses

would be tested" However, the statistical analysis of tþrese

hypotheses suggested that an auxiliary hypothesis should be

investigated,, The three original hypotheses tested are restated
here:



3., There is no significanË difference between the
attitud.e tov¡ards mathematícs as measured by the
pre-test Ï.{AS and the attítude tov¡ards vectors
as measu.red by the post-test ¡,fAËV "

For each of the foLlowing categories of attitude:
â, student attitude torryards content

(content);

b. student attitude torryards usefulness
of subject (needs); and

c, student, interest ín subject (interest),
no signifÍcant differences exist
toward.s mathematies as measured
and the attitude tov¡ards vectors

l+5

between the attitude
by the pre-test $!$
as measured by the

ïT"

post-test MAHtr"

Ll;l-, No significant difference exists between the achiev€-
ment level of the Mathematics lol students from
HanLtoba and the achievement level of t,he Grade I0
students from the Ontario sampJ-e as measured by the
ac hi evement t est ent itled Xe..q!gr__Ac_hleveme_n!_Jes!.

?he auxÍliary hypothesis was:

No significant difference exists between the atti-
tude towards mathematics as measured by the pre-test
@ and the attitude towards vectors aÈ measured by
the post*test I*iÁIqL,

The resul-ts of the statistícal analysis of these

hypotheses are sur¡marized in Tabl-e I¡ on the following page"

Generally, attítude towards vectors was better than

a&titude totrards mathenaties" Only under hypothesis II b was

the attitude of vectors not signifÍcantly hlgher than the

attltude tovuards mathematícs" Under IÏ b, however, the attí-
tude toward.s vectors was noÈ sígnífieantly lower than the

aËËitude towards mathematics,

As there was no signiflcant difference between the

means of the achievement test for the two groups ít was coxì-
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cluded that the Mattrer¿atics 101 students from tr{anítoba were

able to cope with the material on vectors as effeetively as

did t,he Grade X students from 0ntario,

Table &

SUMNú,RY OF HYPOTHESES TESTEÐ ANÐ CONCTUSTONS REACHED

Leve1 of Sig
niiiããncã- | AcrionHypothesis

Iï a"

ïI b"

lI c"

IIT

Ar.xiliary

reJecËed

,05 reJected

"45 not
rejected

"05 rejected

,05 not
rejected

"05 rejected

Concl-usÍon

AttÍtude toward.s vêc-
t,ors is beËter than
attítude towards
mathenatics.

Attitude towards corr-
tent of vectors is
better than attitude
towards content of
raathematies,

There is no signÍficant
difference in ãttitude
towards usefuLness of
vectors (needs) and the
attitude toward.s useful-
ness of mathematics
(needs ) ,

fnterest in vectors is
higher than interest
in mathematics"

I{athematics 101 stu-
dents achíeved at l-east
as highly as Grade X
0ntario students.

Attftude towards vec:
tors is better than
attitude toward,s math-
ematfcs.
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c0HCtusrOtüs

ft has been shown that attit¡¡de towards vectors v¿as

better than attitud.e towards mathematics for trlathematies 1O1

students" Ïn addítíonu Mathematlcs 101 students w€re able to
achieve satisfaetoril.y in the work on vectors"

Ïn reviewfng the líteratr.lre the author found support

for the Ímportance of att,itude in the learning process, Mary

Corcoran and Glenadine GÍbb suggest that, nThe attitudes of
students towards mathematics play a vÍtal part ín their learn-

l
íng. tt- Because attitude torqards veetors Ís favorable and

achÍevement in vectors ís satÍsfactory, it may be feasÍble to
lncl-ude a unlt on veetors ín Ëhe MathematÍcs 101 program"

The author undertook this study as he bel-ieved that
some of the l'{athenratics J-Ol program Ís irrelevant as far as

student,s are coneerned" Not only are some student,s unable to
see specifS-c uses for some of the topícs ín their mathemat,fes

in theÍr own líves but they find difficulty in recogniøing how

some topics coul-d be practical-ly appl-Íed in the everyday worLd"

The unit on vectors offers some practical aspects,

Towards the end of the unltu students are abLe to solve simpl-e

navÍgatíon problems. The unit could easíly be expand.ed to

lnclude sone other probJ-ems of a practical- ¡rature" For exampS-e,

L---¡{ary Coreoran and Glenadine E" GLbb, EvaluAtion ín
Mathematícso The Twenty-sixth Yearbook of the"mffir-ffiãil
öE-Teãeñers 

- of Mathematics ('t¡Iashineton: National Council of
Teachers of Mathematics, 1961)u p.-105.
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students eoul-d leann to solve problems whieh invol-ve eombining

forces that are not in the same direetlon, They mÍght rearn

to sol-ve probl-ems involving the resolutj-on of vector quantíties
lnto components. studying vectors in Mathematlcs 101 wouLd

surely prove profitable for students pursuíng a eourse in phy-

sícg "

Ït vøas also conclud.ed that sclentíffc research ean be

used to fnvestigate student attltude to¡uards a subJeet" Pro*

grams could and should be thoroughly eval-uated before their
íntroductÍon and. curriculum planners should constantly seek to
improve programs. If courses could be developed where student

attitude is cLearly favorable, there shouLd be a positive
acceptance of the subject and learníng should flourísh.

RECOMI',MNDATIONS

As attitud,e towards the study of vectors is favorable

and achÍevement 1n veetors is satisfactoryu the author wíshes

t,o recommend thaÈ currlculum planners deal-1ng wíÈÞr ß{athematics

Lol should consíder adopting a unft on veetors as part of the
Mathematies 1Ol program"

Ïn addltion, several supplementary reconmend.atíons are

suggested" Curríeul-um pLanners should use seient,tfíe research

teehníques bo establísh the advisabilíty of altering courses

or introducÍng new courses, When conslderång the advisability
of altering courses or íntrodueÍng new courses, emphasis shouLd

be plaeed on student attltude towards the materíaI" New pro*

grams, particularly at the Ol- level should contafn practÍcal
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material" Al-though the students may not use it personally,

they should. be abl-e to perceive horq the matería1- can be

applíed ín a pract,Í-cal- way.

Fínally, there are other arees whích måght profít-
ably be studied" Further research dealíng wfth vectors in
Mathematics L01 eouLd be undertaken" Ït, mÍght be profÍtabJ-e

to try to extend the rrnit by offering a unit, on vectors whictr

plaees greater enphasls on appllcatíons" Also, other texbs

contaÍning a unÍt on vectors coul-d be investigated." Thís

should be done with a view to finding the most acceptable

material &o use as a teaehing basis for the toplc" Last of
all, other topÍcs coul-d be atternpËed and researched for the

Mathematics 101 course,
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Ðo Not EegÍn Until Vou Are Told To Do Ss

Thís questíonnaíre contains a set of, statements aboutthe section on ,evectors,! that, you have just, iaken" 
--The

statements arg presented as opinÍons ra[her than ãs iacts"As.opinions they are neíther iigh¡t nor wrongø Thls ís .¡lo_üg testu so.it, ås very important-that you anð*er tÁe qtrelffons
accordång to yeul_guln feôlings gld judgements, After you
have read eacl^i-stat,ement carðfullyr-it-is besú ts aniwðr byglying yoyl fÍrsL impression or röácrion and theÃ Eo-on tothe next item, Feer free to answer honestly and fiankl1r"Your answers will in no way affect your g.aåeè. --'

rndicate how you feeJ about each statement by ci.rclingyour choíce on the answer sheet provided, The chåices tha{you wíll be Eiven are the followingr
SD Strongly Disagree
D - Disagree
N Neíther Agree Nor Disagree
A - Agree
SA - Strongly Agree

Ðo Not BeEån Until You Are Totd To Do So
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J-" r am always under a terrífic strain in a math çlass"
2' r do not like mathematíes, and it scares me to have totake it,
3, ivlaÈirematícs ís very interesting to me, and r enjoy math

courses "

4, ùiathematies is fascinatLnE and fun.
5. l'rlathematícs makes me feel securee añd at the same tíme itis stimulatingn

ó' My rnind goel blanke and r am unabLe to think clearly when
. working math"

7' I feel a sense of insecurity when atternpting n'athematics,

B" rMathematigs makes me feel uncomfortableB restless, imitable
and impatient,

o/. The feelíng that I have toward mathematies is a good feelinE,
10, fulathematics makes me feel as though rtm ]ost in a jungle of

numbers and canît fínd my wayø .

lL" ft4athematics is something which r enjoy a great dea],

I?_, vr/hen I hear the woad math, I have a feej.lng of dislílce.
13. I {pproach math with a_feeling of hesitationu resu}ting -from

a fear of not being abi-e to do måth"

14, I really ]ike mathematj.cs"

15" À¡lathematics is a course ín sehool whieh I have always
enjoyed studying"

1ó " It makes rne nervous to even think about having to do a math
problem"

17" I have never liked mathe and it is my most dreaded suþject"

18. I am happier in a math class than in any other class,

19. I feeL at ease in mathematicse and I like it very mucho ,

i¿O" I feel a definite positive reactíon to mathematics¡ it is
enjoyable,
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1" The feelíng that I have towards s'vectorsffi ås a good f,eeJ.ing"

2, My rnind g?g: branke and r am unabre to think eJ"ear.Ì.y whenworkinE with t,vectorsm.

3' rt makes me nervous to even think about havinE to do atovectorset problem"

4' 'åvectorsu! is very Ínterestíng to üêy and r enjoy it"
5" r feer at ease in¡Evectorsüu and r like it very much,

6" when r hear the word tuvectorsË?, r havê a feelinE of disrike"
7, I really like 8¡vectorss¡"

B, e'Vectorsffi Ís fascinatinE and fun"

I' r am happier in a Evectorse'cLass than in any other çLass"

Io' *vectors'u makes me feel as though rrm rost in a jungle of
numbers and cangt find my way,

rl" r am arways under a terrific strain in a ffivectorsm crass"

12' r feeL a definite positive reaction to $svectors¡'; it is
enjoyable,

13" 0lVectorsr¡ is somethíng which I enjoy a great dea}"

]4" ¡€Vectorsfi make me feel uncomfortablee restless, ímitable
and impatient"

15" I approach $vectsrst¡ with a feelÍnE of hesitation, resulting
from a fear of not being able to do the work"

16" ülvectorsermake me feer secure and at the same tíme it is
stimulating,

L7, I l'¡ave never liked 6tvectorst0 ãnd it is trry most dreaded
subject 

"

LB. Ifeelasense
19 " loVectors!t i-s a

20. I do not like
¡svectors re 

"

of insecurity when attemptinE r8vectÕrs!t"

course in school whích I enjoy studyi.ng"
tovectorsru and it scares me to have to take
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ANSlidER SHEET

Namec

lndåcate how much you agree or disagree wåth each of ilrefoJ.lowing statements by-círcring thð retter which best
represents your feelings toward the statement"

SD - Strongly Disagree
D - Disagree
N - Neither Agree nor Disagree
A - Agree
SA - Strongly Agree

1u

o

3"

4"

q

6.

7"

B,

o

J0"

1].
12"

13"

14.

15,

]6"

L7"

18"

19"

20,

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SA

SA

SA

SA

SA

SA

ùÉd

SA

SA

SA

SA

SA

ÞÉu

SA

SA

SA

SA

SA

SA

SA

5u

SD

N

N

N

N

NT

N

i\{

N

A

A

A

A

A

A

D

D

D

D

D

A

A

A

A

A

A

A

A

/\

A

A

A

D

D

SD

SD

cn

SD

SD

SD

D

D

D

D

D

D

D

u

D

D

D

N

N

N

N

N

N

N

N

N

N

N

N
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Student

L

2

3

l+

5

6

7

I
9

10

11

12

L3

1¿r

L5

16

L7

18

T9

20

2L

))

23

2Lr

25

MAS - Ài MAS (V) - .Bi

+g "5
+L"5

-10,5
+"5

*"5

+1.1" 5

+1" 5

-L3 "5

-f.6 "5
*?3 "5

-8, 5

-"5
+33 "5

-L7 "5
+3 "5
+9.5

+30"5

+r5,5

+L7 "5

+L7 "5
*r "5
-9.5
+"5

+2,5

*2r"5

(xi-xl

59

65

92

59

73

53

7O

75

88

6L

7T

68

38

75

58

56

52

le7

5B

t+8

66

7T

70

6Iþ

90

78

77

o?

7O

83

75

82

72

82

48

73

78

82

68

72

75

93

73

86

76

75

17t

8r

87

79

+'l o

+L2

o

+l_1

+l_0

22

+L2

-3

^6

*13

+Z

+10

+l+l+

*7

+I4

+lq

+lot

+26

+28

+28

+9

+1

+11-

+13

*1I

72,?,5

2 "25

LLA,25

"25

"25

l-32,25

2 "25

L82 "25

272,25

55?,25

72.25

"25

LL22 "25

306"25

I2 "25

72 "25

930 "25

2l+O "25

3Q6.25

306"25

2.25

90,25

,25

6"25

l+62 "25
(eont sd )
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Student '" l-
Ð
]=¡.å

V-ñ^oi- jli -'ti X. - X
L

(xi * x)

26

,,7

28

29

30

3I

32

33

3l+

35

36

37

38

39

40

¿Þ1

h2

h3

l+4

,.(

l+6

l+7

¿18

,,o

50

73

l+l+

60

8z

5L

5r

73

69

57

63

6t

73

7I

5o

82

67

62

l+5

67

73

77

57

8L

59

l+6

88

6L

56

78

69

77

79

65

69

73

9l+

7¿+

6l+

65

78

68

7l+

6h

67

67

79

80

93

81

66

+15

+17

-l+

-le

+18

+?6

+6

-4
+12

+10

+3r

+1

*7

+å5

-l+

+1

+L2

+19

0

*6

+2

+23

+L2

+22

+20

+l+,5

+6"5

-Ll+ "5

-Ll+.5

fl"5
+L5,5

*Åø"5

-Lk"5
+L.5

E

+æ,o"5

-9,5

-L7.5
+lþ"5

*L!+"5

*9"5

+1" 5

+s"5

-lo,5
^L6"5

_g "5
+L2,5

+1.5

+11-, 5

+9 "5

2A "25

brz "25

?'IO.25

2ro "25

56"?5

zho,25

20 "25

zLO "25

2 "25

.25

t+?o.25

go "25

306"25

2A "25

2]-o.25

go,25

2 "25

72,25

L10,25

272 "25

72 "25

L56,25

2.25

L32 "25

90"25

525 8316" 50
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APPENDff B

MaLhematics Attítude HeasJr.ensnt, (MAF{)

Mathemagics Attitude Fleasurement Vectors (¡rrÅM\f )

MAM * 3{A}W Data

Areas of
Attitude

MAIVJ

Items
MA¡{Vffis

l_e

3,

lþ,

3, 5u 9, Lau

J-, l+o 7u 11,

2, 6u 8, 10,

a)

b)

c)

content

needs

i.nterest

13, 16

t'u 18

14, L7

2t 9u

5o 6u

8, l?u

llu 1&o 18

7u lo, L5

L3, 16, 17

60
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Do Not Begin Until You Are Told To Do So,

This questionnaire contains a set of staternents aboutthe mathematics course you are taking" The statements are
presented as opínions rather than as factsn As opinions,
they are neither right nor wrong, Thís is not a !e_qt, só ítis very important that you answðr the questññe-affiáíng to
v?ul own feerings and judgements" After you have read eãeh
statement carefully, it is best to answer by giving your
fÍr*-impression or reaction and then go on-tõ the-nôxt item,
Feel free to answer honestly and frankry" Your answers willin no way affect your grades 

"

fldicate how you feel about each statement by circlíng your
choice on the answer sheet provided. The choices thai you
will. be given are the following:

SD - Strongly Disagree
D - Disagree
N - Neither Agree nor Disagree
A - Agree
SA - Strongly Agree

Do Not Begín Until You Are Told To Do So"
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The-topici I-am studying thÍs year in my mathemat,les ÇoursewÍII be of i-ittLe use to me in-the futuie,
2, r_ pay more attention in mathematics classes than ín otherclasses because I am i,nterested ån the t,opics ** are stuãy$"ng"

3' I would rather be taking another mathematics course thís yeðr
than the course we are taking"

when T "lydy a topíc or-section.Ín.my mathematÍcs course, r
can usuall-y see why it is important for me to study it"
I do only a few of the mathematics questions and problems on
my own" My mathematics teacher has to work out mäst of thesolutíons before I understand them.

I am not ínterested in takÍng a mathernatics course lÍke this
one next year, but would rather take almost any other sulrject,
rn generar, r think r am learning things from my mathematics
course that wiII be of value to meô

Because of my inte¡est ín mathematics, r normalJ-y spend moretime on my mathematÍcs homework than ón other su6jeðts,
r think the mathematics work that r have done this year has
begun to make me thÍnk as J imagíne a mathematícian-thinks.

I get little satisfaction from doing mathematics"

r see litt1e reason for gíving anyone the mathematics course
wê are stud'rri¡g,

I find the mathematics course easy"

Because of the difficurty of the mathematÍcs course, r find
that r have to spend more tÍme on mathematics than bn other
subj ects .

14, I usually look forward to mathematics classes"

15, Too much time ís devoted to the study of mathemati"cs and not
enough time to the study of other subjects,

1ó, In my-previous years of math, I have nevex had the opportunityto t,hínk out the answers for.myself as I have had in'-
mathematics this year"

17" I still hate math, Math is really a bore.

18" I often notice in thíngs around me applicatíons of sôme of the
mathematical concepts I have studíed thås year,

1.

4,
c

5.

6"

7,

()
(JE

o

10"

lf"

1?,

13"
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63

r have done onry a few of theBsvectotrsss queståons and problems
?l mv gwn: rvly¡'vectorsc,teacher has had to work out most ofthe solutíons before I understood them.

ï found the s?vectorsrs eourse easV"

Too much tåme is devoted
enough time ta the study

The topics r have studíed in thes'vectors,scousse wi]] be oflíttLe use to me in the future 
"

I stalL hat,e math, 0¡Vectorss! Ís rea}ly a bore"

I usually looked forward to mvectorsn classes"

Because of the dif ficui.ty of stvectotrslo, I found I had to
spend more time on rsvectors¡û than on o'Lher subJects"

'¿"

ôJe t,o
of

the study of ssvectorsss and not
other topåcs in mathematics"

4' I paid more attentåon in vectors classes than in other classesbecause r was interested in the topi-cs we were studyÍng"--
5. ï often notåce ån things around me applicatj"ons of some ofthe concepts of u'vectoisrs which I ú;ä studied this véår,-
6" Vühen I studied a topic or sectíon in my_¡tvectorsle courSe, Icould usually see why it was important for me to study it,
7" In EeneraJ.-, I think I learned things from my¡¡vectorstt coursethat wiLl be of vaLue to ûlêu

8" Because of my interest in ¡'vectorsrr r normall_v spent more
time on my ¡¡vectors't hornework than on homework ii¡ other
subjects 

"

L In my prevÍ.ous years of mathu
t,o think out the answers for'

I have never had the opportunity
myself as I have had in ¡tvectors¡r

this year@

10. I see IíttLe reason
had to study"

for Eiving anyone the ,,vectorsts course we

1I " I would rat,her have taken another mathematics topic this year
t,han the E8vectors0e course we had.

L2" I got 1ítt,le sat,ísfaction fro¡r¡ doinE ¡rvectorssr"

13" I am not interested in taking a¡tvectorst0course Iåke this onenex! yeaî, but would rather take aLmost any other t,opíc or"
mathematícs,

14" I think the work onssvectorsspthat I have done thi"s year has
begun to make me think as T imagine a mãthematician thinks,

tr:

IO"

Ì7,
1aìIuø
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ANSV'üER SHEET

Name å

rndicate how much you agree or disagree with each of thefollowínE statements by'circring thã-juttu" which bestrepresents your feelings toward the statement.

SD - Strongly Disagree
D - Disagree
N Neither Agree nor Disagree
A - Agree
SA - St¡ongly Agree

D

D

L"

a

.)
r)6

SD

SD

SD

SD

ùt-,

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

A

A

A

A

^

A

A

A

A

A

A

A

A

õ

A

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

ÞA

SA

N

N

N¿

5,

6"

7"

o9o

o

10,

]r,
r).
13"

14.

15,

f6,
yl"

]9"

19"

20,

D

D

n

D

D

D

Ér

Éì

A

A

N

N

N

N

N

N

N

N

N

N

D

D

D

D

n

D

N

N

iv

N

N

D

D

D

D
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tr{A}.{ - A .--l_

1¿+

la

25

1s

1'7

117

la

18

L9

r6

r8

L8

I
L9

L5

15

I5

16

r5

r_3

T7

2L

22

L2

2A

CONTENT

MAM(V ) * Bi

lþ "56

- " 
l+lr,

*3 
"41+

L"56

L"56

r"56

* .l+l+

* 
" 

l+h.

,56

^&'.l+h

-1" 4l+

* 
" 

lù¿þ

LL'56

*7 
"l+4

I .56

3 "56
6"56

? "56

3 "56

3 "56

^2 "41+

*2 
' 

l+'4

-3 "l*4

5,56

*,l+h

65

(x¿-x)

20 "79

"L9

11"83

2,1+3

? 'l+3

?,l+3

" 
l_9

"19

,3L

T9.7L

2.97

"19

r33 "63

55 "35

?,43

L2,67

I8 "43

6"55

L2,67

L?.67

5 "95

5,95

11,83

30"91

,19
(cont rd )

I
2

3

lþ

5

6

7

I
9

10

11

T2

L3

1/+

r5

L6

17

L8

1g

2A

2L

22

23

2l+

25

2'

??

42

23

22

22

22

2L

23

L5

20

2t

23

'l{

20

22

25

22

)2

20

18

22

2?

2T

23

+8

+3

0

+5

+5

+5

+3

+3

+4

-1
+Z

+3

+15

*l+

+5

+7

+10

+6

+7

+7

+l

+1

0

+9

+3

Bi [xi-Bi*Ai lxi-f'.
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{ eont ed }

Xi=Bi-Ai

+6

+3

0

+3

+l+

+1¿e

+1

+3

+1

+3

+9

*4

*5

0

CI

-1
+6

o

*3

+B

+7

+2

+5

2 "56
* 'hl+

*3 
"l+l+

*,I+l+

,56

10.56

*ß,l+l+

* ,I+l+

*? 
" klt

* , lrrl+

5,56

-7 "l+h

-8, ¿e4.

^3 "l+l+

^3.b[+

*l+,1+l+

2.56

*3 ,l+¿*

^6 " lrtr

^5 "l+lþ

!"56
3,56

*l 
" 

r*lè

l--56

2CI

1',7

18

18

L7

10

2L

18

1g

l_8

L5

2L

2L

2L

23

2L

15

19

2I

2L

16

IO

r8

1g

26

20

18

t1

2t

2l+

22

2L

20

2L

2l+

L7

16

2L

23

20

2L

19

18

19

2l+

23

?o

2l+

Student

26

?7

28

ta

3O

3L

32

33

3l+

35

36

)l

38

39

4o

l+L

l+2

lrrS

l+l+

lþ5

l+6

I+7

,+S

l+9

6,55

"19
lL,83

.19

"3L
lLL,51

5.95

" l_9

5 "95

,19

30,91

55 "35

7L "3.3

lL"93

11" 83

L9 "7L
6,55

11,83

l+L"h7

29 ,59

20 "79
j-2,67

?.97

2"1+3

W - 3.¿+h
50

(xi*fl?

v^

8Zo,It+
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¡4Á,H * Ai þrAM(v ) - u,

NEEDS

Stud.ent

1

2

3

Ir,

5

6

7

.lo

9

L0

L1

L2

13

L14.

t5

16

t7
18

Lg

20

27

22

23

24

25

Xå:Bi-Ai

22

16

30

L7

23

2A

20

25

25

23

16

25

10

2T

18

16

1g

L6

2CI

20

23

2L

23

2lv

29

?a

L9

2A

2I

23

20

2L

26

24

L5

L9

2T

L7

18

2L

2l+

2'

1q

2T

17

22

23

2L

18

23

ã<.

J

-1CI

lþ

0

0

1

1

-1

-8

3

^l+

7

-3

3

I
3

3

l_

*3

*1

?

^¿,

-6
1

*L"96

3 "Ql+

*9 "96
l+ "Ol,

,o4

,04

1"04

1,04

* "96

-7.96

3 "ole'

^3 "96

7 "Ql+

*2 "96

3 "Ol+

8" 04.

3 "Ol+

3.OI+

l'01Þ

-2 "96
* "96

2 "Olþ

^r"96
*5.96

1,04.

3 "81+

I "21+

99 "OL

L6,32

"00

"00

1,08

1.08

.92

63.36

I '21+

L5.68

â&9 "56

8"76

9'21+

6l+,6/'+

I "2&.

9 "2h
LO8

B'76

"92

4,L6

3 "81+

35,52

l"08
(cont sd )
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^.ÐÍu0.enr A.'- l- B.
.l_

XÍ:Bi*Ai xi-x. (xr-F)

26

27

28

20

3O

3L

32

?3

3l+

35

36

37

3s

39

Ie0

¿'.1

l+2

lr3

l+l+

l+5

l+6

l+7

IeB

l+9

50

to

L7

2l+

20

r4

22

22

L8

23

20

2l+

2L

2L

Ll+

22

?6

17

L2

?t+

20

l_6

r8

1g

2L

2L

I

25

L9

2A

1A

17

2l+

20

19

L5

20

25

18

1q

16

20

23

20

20

L6

L7

2l*

2)

L7

23

25

*l+

)

*l+

-1

3

2

@¿.

1

-8
0

L

*3

@¿

)

*2

*3

3

I
d@o

*t

I
I+

*2

t

l+

*3'96

2 "Oh

*3.96

- "96

3"04.

2 "QLþ

*L'96

1"0&

*7.96

"04
1.04.

*? "96

-r"96
2 'Olþ

-1.96
*2 "96

3"0&

8,04

*7 "96
*2 "96

8.04

4,04

*L.96

2'01þ

l+.QI+

L5 ,6&

lr,L6

15,68

"92

I "21+

&,16

3.81þ

1,08

63 "36

"o0
1.08

8"76

3 ,84.

&."16

3 " 8¿t.

I "76

9 '21+

6l+"6/,+

63,36

8,76

6lþ"61+

L6,32

3"84.

4,.L6

16ð2
*2 825 "65
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I'fAT.t - ¡.'- l_

5 "74

2 "74

-6" 30

2 "70

2 "70
l+,7O

1"70

*1.30

-1,30

-6 "3Q

*3,30

*l+,3O

7 "70
*6.30

L,7A

-2 "3O

9.70

5 "74

7,74

*1"30

*L"30

*?.3O

*3 "30

r"70

"74

69

32 "&.9

7 "?9

39 '69
7 ,29

7 "29

22 "09
2 "gg

L,69

L.69

39 "69

L0,89

L8 "l+9

59 "29

39 "69
2 "89

5,29

94 "Og

32 " 
lr'9

59 "29

,og

L,69

5 "29

10"89

2,89

" 
l+9

(cont sd)

ÏNTEREST
MÅru(v) * si

xí-x. (xi-x)Stud.ent

r6

L5

27

L6

20

1?

2L

2A

22

1'7

?T

23

10

2I

I6

20

L5

11

L0

T6

20

20

15

1É

l-

2

)

l+

5

6

7

ö

9

10

11

L2

13

f.l+

L5

L6

17

18

1g

?0

2L

22

23

2lþ

25

?I+

20

23

2L

25

20

25

2t

23

L3

20

21"

20

L7

20

?,o

27

1g

2A

18

2L

20

2L

tg
2L

tr+-rÕ

+5

*l+

+5

+5

+7

+4

+1

+1

*l+

-1

-2
+&,0

*I+

+l+

0

+L2

+8

+10

+2

+1

0

*1

+l+

+3
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Stud ent A.-- l- Bi X. - X
].

(x¿*x)
26

¿,/

28

?o

3o

31

32

33

34

35

36

37

38

39

40

¿l1

I+2

l+3

l+l+

l+5

I+6

I+7

48

l+9

50

22

L7

L5

2L

L3

17

22

,1

20

1lþ

16

r9

2L

IO

2T

1g

L5

L2

20

20

r.lIö

15

76

16

T6

,t

L7

Ll+

1q

1',7

2l+

20

18

1q

20

25

1B

16

t7

22

L7

1q

L6

20

2L

4.4.

23

2L

22

la

*1

0

_I

+l+

+7

*2

-3

-1
+6

+9

-1

-5
+7

+1

*2

+l+

+¿r

0

+l
+4

+8

*5

'ro

+3

-3 "30
*2 "30
*3 "30
*4,30

L "70

l+"7O

-&,30
*5,30

4 "34

3 "70

6"To

*3 8a
*7 ða

l+"7o

-L"3
*b8a

L "70
I "70

*2,30

*I"3

l"7a

5 "70

^7 "30

3 "70

,7O

l_0,89

5.29

10,89

I8 "l+9

2,Bg

22 "Og

18"49

28,Ag

10,89

L3 "69
l+l+"â9

lo"89

53 "29

22 "Ag

L"69

18.49

2.89

2,89

5,?9

\ "69
2.89

32 "I+9

53,29

l-3,69

'êeg

115 914." 50

îr 115À. : _____:_ = Z"jO
50
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3L
I4AM * Ai 3,141'fü - B.

l_TOTAT

Student

66

6L

68

65

7O

62

68

68

7o

l+3

59

63

60

5O

6L

66

7l+

60

63

55

6ï

65

6lþ

58

67

52

5t
82

5T

6t

50

60

63

66

56

55

66

28

61

l+9

5L

lþ9

I+3

ü.5

tþ9

60

6z

67

5L

60

1

,

3

4.

5

6

7

s

9

10

1L

L2

L3

L¿+

l{

Ib

L7

18

1g

20

2L

¿¿

?3

?tþ

25

+l-l+'

+1L

*Ll+

+I¿È

+10

+L2

+g

+5

+&

_13

+le

^3

+32

-I1
+L2

+I5

+25

+L7

+18

+6

+1

+3

+7

+7

8"30

5,30

*r9 "70
B,30

Lþ"3O

6 "70

2 "30

^,7O

-1,70

-L8"70

-1 "70
*8"20

26ga
*L6 "70

6,?o

9,]j.4

19,30

1I"3O

12 "3O

. 
,30

-&"70

*&*TA

*8"70

L"30

1.30

(xi *r )

6S" 89

2s.Og

386.09

68,89

18, ¿*9

39,69

5 "29

,49

2 "89

3t+9.69

2,89

75.69

6gt.69

27È "tg
39,69

86.t!9

372 "l+9

L27 "69
L5L"29

"09

22 "O9

7 "29

75 "69

L"69

L,69
(cont sd )
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Student A.--l- Bi Xi:Bi-A.i xi*Í (xi -r )

26

27

28

2g

3s

3L

)t

It
?t+

35

36

37

38

39

&.0

Ir.1

l+2

I+3

l+l+

h5

l+6

l+7

48

l+9

50

72

5L

)t

59

l*l+

lþ9

65

57

62

52

55

61

63

l+5

66

66

lþ7

l+3

65

6L

5A

l.þ9

6¡

56

5?

73

56

,¿,

59

55

72

62

58

5l+

6L

7l+

53

5L

54

65

60

60

55

5I+

57

7O

oö

58

69

6s

+1

+5

^5

0

+11

+2j

*3

+I

-Ê

+9

+19

-B

*L2

+9

*1

*6

+1?

+I2

*11

*ts

+20

+19

-5
+I3

+12

*l+"7O

-"7o

-10"70

^5 "74

5.30

17 "30

-9"70
*h"70

*r3 '74
3,34

13,30

*13 "70
*L7 "7O

3 ,30

-6 "To
*l-1.70

7 "?o
6.3.a

-L6 "7O

-9"70

11"3CI

13 "30
*10"70

7ða
6"30

22 "49

. ¿þ9

LLIþ "l+9

32 "l+9

28,Og

299 "29

75 "69
22,49

L87.69

lO,sg

L76,89

r87 "6?

3r3,æ9

10"89

t+¿r" 89

136.89

53.29

39.69

278"89

9b '49
2&l+"1+9

17 6 ,Èg

114.¿+9

53 "29

285 5621+"50

î = 385_ =+gezo
5o
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.ru:J#Æ
Thi's is a mul-tipre-c.hci.ce t.,'pe test. For each item the¡e isol'lÈ co*ect ansrver. ' pIace thr r ôi.ter 

""..u.pãnãIÃä to ilre cor¡eciansvrer in the rnorcp:i.ate 
^sp.rce c;i Lhe ;;;;;;-;;;äI provicteo.There wiLl- be nà'po,i,oJ i.y rci-tri..ug ânsivers thus it is to youradvantage- -to ans',ver €:ar.) .¡uu,.a_i6rì-'er¡en : f you-a"ã 

-nåt 
,uau of ananswer. You r^.¡ill be al_lor¡ueci 35 ;ni.nutes to'do if," ïã.t.oo n o t -þcgrr_u n t i r-_ygu.._¿tç,:.,:¡_¡s*ø_--æ_. - - -

1.

N

I¡z-f-- ¡;

I
s

_\
BAIn

A.

B.

the dì agram

(zr+¡

(-zr+¡

(zr-+¡

a Ðove ca;: be represented

D. (-4r-2)
by the ordered pair:

E. (-+rz)

ì" is illust¡.a'Led on the al¡ove grid as:

D. DA

E. DË

¡)

_^èIi-¿ = (-3r-lJ thcn

A. AB
\

B. AC

C. AD

3. f.f tr,vo vectors ¿re ecluar and a¡e represented by J.ine segrnen.bswj.th arrovys to indicate direc-Lion tiren:
A. They must have th.e same starting point but a different endpoint
B. They must heve'r--.he same startj.ng point and same encring point.
c. They must have same rength but a diffe¡ent direction.
D. They musi have th.e sar:e iiroction br¡t clif ferent length"
E. Tìrey rnust havc the sane J-eirgth anrl same direction.
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Vector Achlevement Test - page 2

4o If ? = (3r-2) ano Ë = (4,-ó) Ë *i equal.s:
Ao (tr-e)
Bo ( -s rz¡

co (2,-a)

-t,5o If AB = (3r4) then BR equals:

A. (+rS¡

Bn (-Sr+¡

c. ( -+,-s¡

Do (1) + (-2)
E, (zre¡

D. (¿,-s)

Eo ( -sr-+¡

6o If -à= (3r-6) and I = (-z,r) ? + dË equals:
An (rr-s) Do (zr_s)
Bn (-lr-q) Eo (_Lr_B)

co (l r-+¡

7. lf È= (crd) ttren ã +t equals:

Ao (c,d) + (-cr-d) D. (cra)
B. (oro) E. None of these
c. (-c,-a)

B. rf Ë= (¿¡s) and ã'= (-3rt) iÈ -ìð egualsr
An (z ,+¡ D. ( -t r-z)
Bn (r,o¡ E. ( r, _+)

co (r,a¡

9" rf ã== (-zr5) and if È +T =-õ thenÈ oquals:
A. È Do (zr_s)
Bo (zrs) Eo (oro¡

co (-z,s)

Io, rf Ê= (-+r3) rhen lU=l equafss

A. _l D. _5

B" +1 ., Ec -.1

co5
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ll. rf lÈ = (3r_¿) and k = _2

A. (st r+t<)

B" (0,-e)

c. (-0,-a)

then kiì equals:

n. ( -st, -+t<)

E. ( -o,e)

12. If â=
J

and b = \"*.

and

A.

--L -.!c=a >j+b thencis best represented bY:

D. _-\
Õ=3cnu

B. E.) //\
I c:3crn-'

t//

rniles West13. 1f
.À
a

A.

DU,

c.

D"

E

ä = tS rniles North and b = 25

+ì can.be best repreeented bY:

29 miles N 59o !\r

40 rniles No¡th-VJest

10 miles ltlest

29 rniles Vrlest

29 miles N 3Io W

C = +'5c m'



Vector Achievement Test - page 4

14" rr â=

\sthen a-bcanbestbe

-5,and þ=

represented

D.

c where --LcE

A.

Bo

c.

..-¡
c

tr

-}
C'

15" If ì'= 4cm Nor1h and

Ao 7 cm No¡th

B. 7 cm South

C" I cm North

\.s3cmSouthã-b equa.Ls:

D. I cm South

Eo None of these

--5þ=

...16, .In the parallelogram ABCD

AQ .can .be expressed as:

B
-5A" AB

---5BN AD

-5CO AB

+QB
---\ --.>.+DC+CQ
_.>

+BC+QC

-->Do QA

--.sE. AC

/È
by

---5+Qc
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Vector Achi.evement Test page 5

I7"
--:.aA

b

----s.
DC

A.

B.

can be expressed as:

È-È+È+ä+È
È - È +ã + È- t
's-+s->Se-d-¿Tþ-e

'-.s + åra+d-c

c
V1AC we can prove that:

EF is equal to BC

is parallel to BC

\sD. ã+b
s:E. eic

I8.

P"

----s --l --!
Given that AE = AAB and AF =

.s '>
A. EF=BC

----5¡ .è
B. EF=4BC

C. Four times the length of
not parallel to BC.

D. The line joining E and F
of the length.

Eo 4l ;Èl =loÈland EF ancl

but EF is

and one-quarter

BC are not parallel.

L9. An airplane travels at 300 mph on a
encounters a 50 mph east wind. The
represented by:

A, 350 rnph with a bearing of 45o

B. 2ó5 mph v¡ith a bearing of 52"

C. 345 mph with a bearing of 52o

D. 345 rnph nith a bearing of 37o

E. 2ó5 mph with a bearing of 37o

bearing of 45o. The plane
resuLtant velocity is best
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Vector Achievement Test - page 6

f .l l--:. I20. If lãl= Zl c lwe can conclude;

A. â fr"" same direction as È and has equal magnitude.

B. à is parallel to ì but ã has double the magnitude of ì

C. È has magnitude equaÌ to twice the magnitude of È but
directions of ã and -È may not be the same.

- --: -:Do ã^ cannot be parallef to -c

* --> ^.-\h'. A ='¿C
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VECIOR ACHIEVEM.ENT TEST

¡.[ssL sHç"il

PLEASE-PBTNT:

NAME:

SCIOOL:

DATE:

Place the Ìetter couesponding to the correct answer Ín the
appropriate blank. USE PRINTED CAPITAL LETTERS"

L.

t

,J"

4o

5.

6.

7.

B.

10.

]L.
12"

13"

9

L4

15.

16.

L7.

18.

lg.
20



Student xi xi*xå (xi * xf. )t Stu.d,ent X.
]"

X"
l-

r- ^f- (xi * lr)t
1

2

3

l+

5

6

7
.1()

9

10

11

12

L3

1t+

L5

L6

t7

18

L9

20

21

22

23

2l+

?5

L6

16

1&

L5

L5

r_0

10

I
I5

L4

18

L7

l_1

9

7

L1

10

h,

14

11

1l_

16

1l_

7

L3

3,28

3,28

L,28

2 "28

2.28

*2 "V2

*2 "72

-l+,72

2 "28

1"28

5,28

lÞ,28

^r "72

^3.72

-5,72

^l "72

^2.7?
*8 "Tz

1.28

-L.72
*k.72

3 "28

-L "72
*5 "72
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- J4 v w " ".u -tWÍnnipegr ivÍanitoba
R3R 1R9
January 15, L972

Teachers of Grade 10 Mathematics using the text:
Ivlathematl".= 10, by DeJ- G¡ande, Egsgarde ând lviulligan,
published by W" J" Gage Ltd., Toronto"

Dear Colleagues

I am conducting a study to determine the advÍsability of
teaching a unit on vectors to fuianitoba mathematics students at the
tenth grade l-evel. I will be using Chapter 12, rtVec-uorsrt of
l-Liathematics 1tQ.

b-or part of the study I have prepared an achievement
test entitled , V_ec_:tq_r Aghieveq_ent-Teçt i,vhi ch the students involved
in the s-L.udy will write. In order to assess the results I i,uould
like to compare scores obiained by the Manitoba students to
scores obtained by Ontario students r,vho have studied the same
chapter 

"

I v,roul-d be much obligqd if you would give the test to
your students after having completed t,he chapter.

The test consists of twenty multiple choice type ques-
tions " The duration of the test is 35 minutes. After the tests
have been written please return the sheets to me for marlcing and
I will send the results to you as soon as possible.

If you wish to assist in this endeavour please complete
and return the enclosed form"

Thank you for your consideration.

Yours truJ-y,

enc 
"

Roy Johnson
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VECTOR AÇHI EVË]VIEN!-]ESI

Based on Chagter 12, rtVectors,' of

ll4athematícs 10

If ínterested in participating in the study please
complete this form and re'burn to:

lVestgrove Way
l,/innipeg : ivianitoba
R3R. 1R9

Teacher in eharge

School

Addres s

Number of Papers Required

Approximate date that test r,vil_l be administered
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Students are all_owed thigtv_-få:¿e__.(33) ninutes to wríte this test"

Each student should have a plA!.re_çjLsr and ru,Igq"

PLease return answer sheets toe I

IrVestrove vvay
lûinnipegu ÀlÏanitòba
R3R 1R9

Yoy may retain the question papers for crass discussion sr forfuture useo For your 
"on,reniãü.ã-trrã-aÃs*ers are .Listed belovus

l" c 6" B LL" E ló" B2, D 7" D 3,z, c 17" B3"Eg"A13"ALg,D
AnCg,Df4"Dlg,E
5. E 10, C IS" A ZO" C

Resul"ts wj,lr be forwarded to you äs soon as possåble"

Thank you for your assistance in t,his st,udy"


